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1.1 —fiZ1EHR
1.1.1 Python &IIATIH ?

Python &, 4 ¥ &7V XEXD, XfGEMR, A 7227 MEMT0rZ IV EETT. ZOFEIE £
P a—b, filsh. BTG, BEKEDENINGR T — 2T BXUZ AP ANSNTWE T, Python
W, ATV MERT R S I v RMA T, FREMTe S IV IREER 0 S5 I v R EERO
TaT5 I IRIEAL LEFR-FLTVET, Python ZEL NERT —LIEHICHD DT WVIEEF
LEEDETVWET, 2L T, ZLOYARTLA—ARTIATITUNRT TR, BRABRT 4 Y FUT AT AN
DAVE=T 2 =AnHH, CR C++ THIRTZ L HTEET, T, IO FLARERA VR —T = —
ADBRBIR T TV r—2arDlbOESEL LTHHAHTE 3, ®%IZ, Python 3 K—X 71 T3,
Linux % macOS Z &% < ® Unix DIRES A7 L TH =, Windows THENZ F3,

E HITHID 720 AU, tutorial-index 22 HHEDF L & 5, i D Beginner’s Guide to Python 756, Python
HEODDAMHAF 2 - TARV Y RSB TEET,

1.1.2 Python Software Foundation ZI|3fATdH ?

Python Software Foundation &, Python »S—3 a3 > 2.1 MIEOEEHEZ R T 2 1.0 IEEREM T,
PSF O{F#ix. Python 7m 27 2 V7 SRBICHT 24— 7>y —2Fifli %D, Python O %/ADH 2 Z
¢T3, PSF Ok —LR=I https://www.python.org/psf/ 12H D F£3,

PSF NOFHMIKETHRBEENTVWE T, Python ZFH L THEIZ -7 &L 5, the PSF donation page
THMZBENL X7,

1.1.3 Python ZfE5 DICE(FIEDHIRIZHD XIH ?

B T=DER T % Python BT 2 FFa XY FOITRTIEEERZR L., ThoDEEERZFRRT 2R,
V=RAA—=FR2CDE o THEVERA, ZOFEEERAIZEES SR D, A Python ZFHL
Td, V=RADH20EANAL FVERT (BREOHEIIHHD S T) Python Da¥—%2k5E L TH. Python A3
ISP DETHAAENZHBZRFEL TrEVERA, DB AA. Python DHSWBEEEMARICOVTD
AR TS,

PSF License D X DLW E 2XAD Y > 71 the license page ZZHR L TL X W,


https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
https://docs.python.org/3/license.html
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Python O v IEIHEEFRINTWT, HHZHFANBELRGELH D £, 5FLWHEMIE the Trademark
Usage Policy 2R L TL7Z& W,

1.1.4 #H%% Python [3ABEISN/-DTTH ?
Guido van Rossum I &2 ¢, TRTDEE D IZOWTO FEEIC EHRLMEIU T BT

X CWI @ ABC 7V —7FTA VX REFELRET IREVEREZ LTWT, 22 THIcEHL
Y OERERENCE L TRWICETE Lz, ZhRE XDV — A 7> P 2ERT 5 2 & Rilmk
Bp7F—2MOEERY, (FHlE Python 2132 < 272D 35 Python DZL DR b L ko
TWVWE T,

Al ABC SRBICN LT L ORI EFE > TWE Led, FARICREBOZIPFETH DD £ L,
ABC Fif (2 0DF3) 2GR L THAD NG ZHET 2 Z I PAIRET L (B RO RAME K
R 572D T ), FAE Modula-2+ ZfEH T 2 Z & TV 62D Z A, Modula-3 D7
A F—EEE LT Modula-3 DL R— b ZFHiAE Lz, Modula-3 EBIFMLEICE 5 X PFER. £ Ofh
WL DD Python OROERTT,

X CWI T Amoeba FEIA RV =T 4 Y F YR T LD T )N — T TEHNTWE L7z, Amoeba D
AT LA=)A YR =T 2 —R & Bourne ¥ = 67 72 A LIZ Ho7zDT, C FrT T 4%
Bourne ¥ 2 VA7) F 1 E2EL EDDBRVWI AT LEMOHENBET Lze Amoeba O F —fLH
DB S, 7075V SEOKEL L TORNOEREX 2 ERT 251D E L,

ABC D XS5 LY Amoeba DX SR AT LAA—NLEZEDEE 72X 27 ) S NEEINESF LS
REWOEF L, Amoeba EHDEEEZEL DIZENLTHEEA5 505, ~RIHEETE 2 X5
BREEBERDBZLICHDE L=,

1989 D27 Y A< ZKBOR, HHEZRKEMD /2 SATERZDT, ZOSBEERIFE-TABLZ L
WCLUE L7z, BEOM, #IBRHELINIIFEE A Y ZDRFICES L, Python & Amoeba 7u =2
PRI THREER, FAFELPOD T 4 — RNy ZIZRDRFEZ RITIBERES T NE L,

1991 4E 2 H. 1 FEB D L OBRZ T, USENET 12532 Z 2 I1c LE L= 2R Misc/HISTORY
T 7 AN >TWET,

1.1.5 Python [3fAlZ T35DICAWVWTWVWETH ?
Python (&, ZiichH/z2RHEICHEHTE 28/KERNHE 077 A55ETT,

ZDEEE. SCFFNE (IEFEKB. Unicode, 7 7 A LEDZAFDFIH), 4 & —% v +7m +ai (HTTP,
FTP. SMTP. XML-RPC, POP, IMAP), Y7 v =272y =717 (Python 23— FD2L=v b7
Ab, BXYT TAT AV T ) ARV =T A VT VRT AL YR =T 2= R (VAT LA,
77 ANT AT L, TCP/IP Y7 v ) O XS REBE W N—F 2 KEBREES L 77U h 5D Lo TW»
E5, MMBTE20%H 51213 library-index D—EZ S L T EE WV, Fh, BRARY— F—F 1 OFE
DX F T, the Python Package Index 22 SHIKDH 580 7 =P L TAHEL & I,
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https://www.python.org/psf/trademarks/
https://www.python.org/psf/trademarks/
https://pypi.org
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1.1.6 Python ON—2 3 VB SDHHAAIFE S B >TWVWBRDTIH ?

Python ®N—3 2 ¥&S1E "A.B.C” £/213 "AB” BT :
e ARXI Y —N=Va YRETT - SHICALIKREREEDD > LA ITHEPLINE T,
e BESAFT—N=VarBETT - BEXODPRVWEELD - GEITHPINE T,
e CLEIXABN=YaVyRBRETT - NI 74 v 7RV Y —=RZLIHEPINET,

FRTDVY —RAMANT T 4 9 7RV Y —RATHBL VI DI TEDHDERA, 74—F%—V 1 —ZA D
REEFETIE. —EHDBREY UV —ZA2MELN. T 7 7R, R=%/R. £V Y —REMe AT ONET,
TN 7HIEA VR =T 2= APMEESI RV I BIZV ) —RENBZ RV Y —-XT, 22D7L7 7V VJ—
ABTA VB =T 2= ANEDLIZDD LNFEA, XR—ZREBD o L ZELTVWT, BHEDA VX —T -2
BREINE TP LVEY 2 —ABMENE b LNFERA, V) —AEMIEE >72d DT, Bk
NTZBETDOTRIFIUIEFEINE R A

TIAT 7, R=R V) —=2BERMDNN— 2 VIiZ, BINOEEFEZRL I
o TNAT7N=YaryOEREFHE. HE/NIRE NITHLT 7aN” iz h £75,
o R=EN=VarOEREHII. HE/NERE N ITHLT 'bN” &b 9,
o VY —XBEMN—Y a Y OERBFII. H2/DNIBE N ITHLT "teN” 272 b £75,

DFED, 2.0aN 2oz —Ta VFTART 2.0bN 12935, 2.0bN 1% 2.0rcN 1Z5eis, ZLT Chn
513 2.0 1N BFET,

Fh. 72247 DX 4 HEFEIMT W IAN=Ya v EFESIHDET, THERERONN-Y 3 VT,
CPython FFV K MU RS EEZEL L FEATWEY, FEE REO~A F—V V) —ABfTON K, N—
Tavid "2.4a0” DX ST 7a0” BOLKRDIA F— "= a VIR HFT,

BV 4 7 L DFFEMIE Developer’s Guide %, Python O HEEMR Y & —izoWTik PEP 387 Z&HR
LTL7ZE WV, F¥aX¥ b sys.version . sys.hexversion . sys.version_info SR L T 72X,

1.1.7 Python @Y —XDAE—IFETFICADETH?

D Python ¥ — &I python.org (https://www.python.org/downloads/) 225 WD THFIZAND Z Lk
MBTEET, BFOIEM Y — &1 https://github.com/python/cpython/ &7 7€ AL TFICANS Z
MTEET,

Y — A& gzip ENTz tar 7 7 A A TEME N, 8L C DY —X, Sphinx IZ&D 74—~y hEN/z R
FaxXY b, Python 94 75 VESa—, ¥ FATar 56 ZLTWL O0rDE I OMERLZY 7
FY 27 BEATVES, 2OV —RZIELAYD UNIX 759 b 74 —LTEDEFar 4L L THH»
HET,

V—Z2aA—=FDAFELar 4 ZonT, XDFFELWIERIE Getting Started section of the Python
Developer’s Guide ZZ8 L TL 72 & W0,

1.1. —fRER 3


https://devguide.python.org/developer-workflow/development-cycle/
https://peps.python.org/pep-0387/
https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://devguide.python.org/setup/
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1.1.8 Python O FFa XY MILZTFICADFETH?

Python OBUTOLREN— a ¥ OFEHE R F 2 X >~ M https://docs.python.org/3/ D BRHATE LT, £
72 PDF., L=V 7F A b, Xy >rBu—FTE2% HTML iR https://docs.python.org/3/download.html
PoMHTEETS,

ZD FF a2 XY M reStructuredText THA 4L, the Sphinx documentation tool THEINFE L, ZTD
F ¥ 2 X > Mzffibii/z reStructuredText @Y — &1 Python @Y — ABARICEENE T,

1.1.9 7O 352> % L2 BVDOTIH. Python DFa—rUT7ILIEHD F
THh?

WRBEEDRIZYDF 2 — b TARLEELDHD FT, EHED FF 2 X ¥ MZIZ tutorial-index 72 ¥23H D
i‘j—o

Python 70275 2HILED 7D DEHRDF 2— U 74DV R ME the Beginner’s Guide ZZH LT 72
é‘l\o
1.1.10 Python Q7= D=a—XTI—=FRX=DV > F ) A MNIHOEFTH?

Za2—RAJNV—7 comp.lang.python X —VU 7YX} python-list BZHNEFFT, =2 —XTL—-T¥
A=Y ¥ Z YA MIEWVIZERENTWT, =2 —AZMWHTUEIX—Y 7V X MBS 20835 D X
A, comp.lang.python X—HIWBEDRRT 4 ¥ 7 %ZF5E W77 4 v 7T, USENET ##EE% <
DFE, TORY 2a—LIER D N TEET,

FMLWY 7bo 27V =R 4RV FOHEHNE comp.lang.python.announce TROW 5N EFT, I
—HIZ 5 RRAT 4 Y IRBEZZIZR LT 74 v Z7OFERXA -V 7YX FTT, the python-announce
mailing list 2> S F|FHAEET T,

ZFOMDA =V YT VR IR =Z2—RA TV —=FIZDOVWTOFHFLWERIE https://www.python.org/
community/lists/ 1IZH Y £5
1.1.11 Python OR—ZT X FRISECTFICADETH ?

TN 7 [R=KZY Y =X https://www.python.org/downloads/ TFIZAD EFT, VU —RFFTXT
comp.lang.python % comp.lang.python.announce ® = 2 — X 7' )L— 7 ¥ Python & — AR — https:
//www.python.org/ THEHEA., RSS =a—RA7 4 — FOPFMAHTEE I,

Git 2 5HRRZFICANS 2 S TEE T, #FMllE The Python Developer’s guide ZZH L TL72& W,

1.1.12 Python ONTHREPNY FZ EIFBICIZES LIEBRVLWTIH ?

NI DRy FORMITI, issue tracker hitps://github.com/python/CPython /issues % ZHIF £ 72
X0,

Python BIFD THIZOWT, L <& the Python Developer’s Guide 2B L TL 72X\,
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https://docs.python.org/3/
https://docs.python.org/3/download.html
https://www.sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman3/lists/python-announce-list.python.org/
https://mail.python.org/mailman3/lists/python-announce-list.python.org/
https://www.python.org/community/lists/
https://www.python.org/community/lists/
https://www.python.org/downloads/
https://www.python.org/
https://www.python.org/
https://devguide.python.org/
https://github.com/python/CPython/issues
https://devguide.python.org/
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1.1.13 Python ICDWTHITEIN/-RBEZAHNESRTIEIH?
Python 12B89 2 H727:0FHFHZGIHT 205 —FTL & 5,
Python 12BF 2 —EHDOF 3L THH, 1991 FCEANTOET,

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

1.1.14 Python OXIZHD FTH ?

WV, K EADD, ZDEFEACEBEAEDHRENTVWET, U R M python.org wiki https://wiki.
python.org/moin/PythonBooks 2% H %3,

¥/ A 74 vFJET "Python” THE L. Monty Python % 7 4 LV X TERA L THWVWWTT (Fi
X, "Python” & ” 58’ THRLTLZE W),

1.1.15 www.python.org I3HBRDEICHBIDTIH ?

Python 7o xZ7 b DA > 7 ZFMHAFIZH D, Python £ V7 7RI 7F v F— LIl Ko TEHEXAT
WET, FHlllE 26 5.

1.1.16 %At Python CWSHEIHBDTIH ?

Python OBIFEDIEE - 72tH, Guido van Rossum (& 1970 FRIC4HE - 72 BBC @2 X 7 1 > U —X "Monty
Python’s Flying Circus” ®HBAREFHATWVWE L7z, Van Rossum &, LT, 2=—7T, ALIRATVT
ARG Lo 72D T, ZOFFEDAHTZ Python LMERZ 2 IZLZDTT,

1.1.17 TERIEVTa s NV ) ZFSITHELTIEWTFEFEAD?

WWZ, Th, IHFEIIHE-TLNBE VW0, )

1.2 IREWMFTOD Python

1.2.1 Python FENKSWVWERELTWVWETH?

CTHEELTVET, 1991 FLURFTILWEEV UV —RIZBLZ 6 25 18 » HEICHIATWVWT, ZOR—
AW EZE ST, N—Ta > 39 DRETIE. Python i 12 » AIZ—EDR—ATHLWT 4 —F v — 1
V—R%fToTWET (PEP 602),

FREDIHN=a v ONTT7 4 v 7 AV ) =R Z2RHT2DT, BHFEV V= ROZEWREIRA A ELTY
FFET, N T4 9 RV —RIF, N=VarFS0 I BHOERICI > TR (Bil: 3.5.3, 3.6.2). &
ENDZDIEHINTOVET, N7 4 v 7 AV Y =AM OBEANDEERINEEh, —HDONS
T4 ZAVY)—REBUTHRILA YR =7 2 —APREND Z e PMRAEINTVWEDTT,

The latest stable releases can always be found on the Python download page. Python 3.x is the recom-

mended version and supported by most widely used libraries. Python 2.x is not maintained anymore.

1.2. REHFTO Python 5


https://ir.cwi.nl/pub/18204
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
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1.2.2 < 5VWDAD Python ZE>TVWETH?
EFERANBZFTARZDIZE L NTTH, BZLIMEAADDLI—F—=DPWVBTL & 5,

Python I ZEHHIZX Y Y a— RAJEERD T, e LEMB R 2OV A M2 oFAHATE, £ @ Linux 74 &
F=>a YVIARENTWE DT, ¥y ru— FRi» 02K RNEH 2 Z LI TEERA,

comp.lang.python =2 —ZX 7L —F13 THEHTI M, TRXRTOD Python Z—H =245 2 DI TER
(L, HATHLBEVADBVET,

1.2.3 Python TIThNcRELTOP T I MEIHODEITH?

Python ZFHLTWA 7 ry =27 F @Y A M https://www.python.org/about /success S L TL 72
W, past Python conferences 7 btz 23T 2 2. 2L ORLHBMOEM? D22 TL £ 5,

HEHXNTWS Python ® B Y =7 Fi& the Mailman mailing list manager % the Zope application
server R ETT, Red Hat ZIELHEFT 20 DOPD Linux T4 A b—=>a YDA VA M=FRT AT LT
FI=Z2bLb—arV 7 bz —#2E82 Python TE»rNTWE T, WEET Python ZF|H L
TWA{RFIZIE, Google. Yahoo, Lucasfilm Ltd. ¥ »H D 3,

1.2.4 1F3K Python ICED K SHH LVEEMNBEF/FINIEITH?

Python Enhancement Proposals (PEP) https://peps.python.org/ Z#Z L TL 72 & W, PEP & Python
WIRE SN HEEEIC O W TE LN HRFTE T BB TR & BT TV E 9, "Python XY
Release Schedule” (X.Y I EE7ZV UV —RAZIN TRV A=T 3 V) ZEELTLEIW,

L WBAFEIZ DWW TIE the python-dev mailing list TSN TWE T,

1.2.5 Python OE#MZEES TLOBREZLTHLLDTIH?

—EANZIE. LTIV ER A, HFRHICTTIMAE/G1TH O Python 2— FA3H 2 DT, BIFO 07 J 4
DEABRIEDP LRI THIMILTLE S I RSFHEAMROLEDIED LN TR EFHA, IV N=}TF
27075 AR TER, TRTDOFFa2X Y b7y 77— LARTAERORVE VWS END D E
3, Python IZB$ 22 DARPHMENTWVWADT, ZNSE—HTAHEYNCTE2 LI R ZE LR
T,

IR ZZ TR SN DR B, $BeHIRT v 77 L — FitEB#H £ TdR Db ¥ A, PEP 5 T,
2 =Y —DRIF 20K e RNRIC LD o RITEEMED L WEE 21T 5 7o DIHE D NE T OWTEHAL T
WE,

1.2.6 Python BF#OE O S VICAWVWTWEEETIN?
=4

RPN T TS5 IV IFEICE o T DI, Pascal. C. C++ O¥ Tty b, Java &Y, FHii x4l
DFHIBITT D EFET T, At o Td, FH—DFiEL LT Python 22 XDHEITIDOTL & 5, Python
WIFIEF ISR T B LI e REREES A 77U DD 5, ZLTHFEERZ I, IDETRS
7 I Da—RT Python 2R & T, AEEMEO ST -2 BMOFREIH Ry EERTur/ 707
AXNVIZEFTEZIEDNTESLDTT, Python &5, EffEIINL—FPFHELREDOEAMET S CITHD A
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https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.zope.dev
https://www.redhat.com
https://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
https://peps.python.org/pep-0005/
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NoNFET, BAIDOFBETVWERD -V ERDA TV =27 M b L EATESTL LD,

Tur5 IV L EDIRWIIDEICE o T BT EFEE M S ol AERICEDhE T, HiFITR
INFFIOEHICRD ., FEHOR—APELR->TLEVET, £fE. ava—420Xk5BEL,. M
BRI, —BLA Y X—Tx2—2A%&it LT, 7—XZ2hTUITE2I PR8IV ET, R
RN RAUSE RS S AR L EZEETTH, ZNDRIIDO T 07T I ¥ TOFRETHEIRNEREGD
A IR D £/ A,

Python ORWE Z A MICH 72 EAHD £F, Python IZ1E, Java DX S IWCKERIEES 4 TS5 UNH
D, BN E T3 BETIERICRELS I nr 5307727 VZBIMTESL X5k DET, HEIE
EHEQVREEM 2RO 2 0 75 MREINER A, BHESIA TV ERFHT 22T, £
0y IV IORBEERRBLHEENLR T 7V r—> a VIO HOHEREE 2 Z e P TEET, Fi.
HES A 77 )VDERA»Sa—- FOBFAHAZZERZ S TEET, PyGame REDY — R =T 4 £ 2 —
NS FELFEEHZET 2 DIZVIHET,

Python DA ¥ 25774 74 YR TV RIZKoT, IRTIIV 72 LRHE. SEEELHEET 2 b

TEFET, MOV 4 Y R TFATITLDY —RIZA>TWAR, W4 Y RUTA V&) XeEFXE%
FWLTBLLIEHTEET, VAMDX Yy FEERVWHEBRWE i, HIZIEZ0LSCTEET:

>>> 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__', '_mne__', '__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 dl

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

>>> help(L.append)

Help on built-in function append:

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

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

(1]

AV RTYEBHIE, TarI IR L TO0ARICRF a2 X > MNIERDZIX TR EE A,

1.2. IREWHFTOD Python 7
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Python @7 D REW IDE $# Y £, IDLE & Python T Tkinter - TEHE»rN 70X T 7 v b
7 4 —24 IDE T3, Emacs i, Z—HIk o TEERZ I, FES LW Python E—F2AHHET, Z
NHEITRTOTRT I IVIRENS, YV Ry ITANATA M, A= YTV, =T 4 Y ITHDAL ¥
RITT 4 TAYRTIYEADT 72 AWEZ F T, the Python wiki 2» 5 Python MEREO—EEZ SR L
TLEEW,

Python OB BT 2 FHICOWTOFRMI LW S, the edu-sig mailing list IZZMT 2 & KW T
L&,
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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—=ORA VRO VINATY TRITREZBA LY —ZXAA—=FRLARILTNY
HIFHODEFITH?

1w,

Python D7 Ny FIZOWTERIZHEH L TH D, #HAAAD breakpoint () BT ZN S DTNy HiT
W 2T T,

pdb EY 2 —VEHFRICL T+ 7% Python Da Yy —LE—FFNy HTT, ZiUuE Python OEHES A
T2V EENRTWVWEHDT, FATSVITPLYAIZaT7IIICRFa XD HEDET , pdb Da—
FEFRLTHTHDT ANy A 2EL D TEET,

Python ICHIM XA TV 2 HMAMKEERE O IDLE Z# & © Python OEMBRED —& (&E
Tools/scripts/idle3 22 SRHAIRE) TH D, 757 4 ANBT Ny HEBATVET,

PythonWin (&, pdb ZX—2 ¥ L7 GUI 7Ny A% &% Python IDE T3, Pythonwin 7 Nv Fl&k, 7
L—27F A > offfi3RIE PythonWin 7025 ADF Ny 77 ¥ OHEMGHEER 12 TAF > TVWE T,
PythonWin 1 pywin32 B = 7 FD—#, » 2 W& ActivePython 74 A MY B a—>a ryO—fle L
THHATRET 3

Eric & PyQt % Scintilla editing component % % &2 L7 IDE T3,
trepandk 1& gdb 24 7 RFNNv H T,
Visual Studio Code {FN—=Ya YEHEY 7 b =R 07T Ny 7Y — L%z IDE TY
BE¥ED ST 7 4 ATy HfFE Python IDE 5D 5, fil 213
o Wing IDE
e« Komodo IDE

e PyCharm


https://github.com/python/cpython/blob/main/Tools/scripts/idle3
https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
https://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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2.1.2 NTDERCEHIBFICZRILDYV—ILIEHDEITH?
=4
Pylint & Pyflakes (&, N7 ORIAFE R OERNRF = v 7 Z2ITVET,

Mypy, Pyre, Pytype 72 ¥ OF I F = v —1iZ, Python Y —2a—FiH 3B v v 2Frv 7 TEET,

2.1.3 ¥5L7%k5 Python RV TEHS5RZY R7AONAF I ZENETH?

I—FRX Y a— RTE, Python T4 A bV VP a—YarEf VA= B FRETTELLIHRRAKXY
F7a>y7Far 7 5720 T0nis, Python 2 C 23— RIZay 4 L TERSTHHONERA, TurJ
LT U TREREY 2 — L EHEY, ZOEY 2 —/L% Python N4 FVICHEL T—ODETATREY » 4 1L
WCEEDHBEZLDY—ILDBHYET,

—Dk freeze ¥V — /T, Python ¥ —2Y 1Y —IZ Tools/freeze ¥ LTEHENTVWET, ZHUuk Python A
Fa—F% CERINCEHLE T, IRTOEV2a—AZ2HLWIRT I 2HDAL C a4 5T, 20
7027 A% Python £V 2 — MY 27 3%,

TN HRT=0Y —AD (M7 DFHRD) import X2 HIFHNICZAF ¥ > L, import EN7EY 2 — )L 251
@ Python R ¢ (fHABABET 2—NDHB) V=T 4 L7 PUPLELET, ZL T Python THE»N
72EY 2= DAL Fa—F% C a—F (marshal €Y 2 —1Ta— ATV 27 MIEFTE ZE5]) 14
fal., ERCz07u 75 ANTHEDLDN TV B HAAAREY 2 — VTV EENTH AR LA FORET 7
ANEERLET, ZLTEREINZ C a—FE2a2 340 0LT Python £ Y X 7YV XDED U7 L,
TEDRAZ Ve LR LS REET 2 BT AL FY 2B £5,

MFRoy r—=2iFary =1 GULOFET 7 7 A MERICEL L $5,
o Nuitka (Cross-platform)
o PylInstaller (Cross-platform)
o PyOxidizer (Cross-platform)
o cx_ Freeze (Cross-platform)
o py2app (macOS only)

o py2exe (Windows only)

2.1.4 Python 7OV S LD=HDA—T A VTRV A —RPAZAINAAL FREHD F
Ih?

B, BFES A TS VET 2 - NICROOHNZA—T 4 Y ITZAZANMIE PEP 8 £ LTXHELEINTVWE T,

2.2.1 BEZTEICENH 3 DIZ UnboundLocalError NEZDTETH ?

prdrEBuTniza— PN BBEOAKDOEY ZDLPECRAXEMAZEWSEEE2 LS
UnboundLocalError ZH T DIIFELS 2 LN EHA,

10 B£28 7OU53227 FAQ



https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
https://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://peps.python.org/pep-0008/
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Zha—K:

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

print (x)

>>> bar()

10

BEIEE I, Zoa—F§

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

x += 1

1¥ UnboundLocalError 272D £73:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

ZHE, HERAA-—TORTEBIKRAERITI L&, ZOEREZDORa -7 1T LTr—hckbD, 4o
22— HBECLHOEBER T 5T, foo DRBEDOD x KHLWEERALTWEZDT, a3
473N ER—INERHTH2 BB LT, ZOMRE. %D print (x) PP TORVE—HLE
BERRLEDE L THRIZZ I -2 D ET,

FoHITIZ, 70—V THhELEETEILTHDODRA—-TITT7 7L RATEET:

>>> x = 10

>>> def foobar():
global x
print (x)

x +=1

>>> foobar()

10

COMRIZESIE (REMCEETWE 2 722 4 V2R Y ZAEROHI L 135E > C) HirizidFR Mo 2
A—TOEROMEEEZ LD L LTVEDRE, WS I RHLE 3 DICHETT:

>>> print(x)
11

EDzr % AR bPXN723—7T nonlocal THIGERHS Z ¥ THTXET:
22, 07 S 11
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>>> def foo():

x = 10

def bar():
nonlocal x
print(x)
x +=1

bar ()

print (x)

>>> foo()
10
11

2.2.2 Python OO—HILE S A—NILEBOIL—ILIZEATTH ?

Python Tid., BN TSREINZ T OERIIEEANC I a -1 e ) F3, BBOKREKD Y Z 5 TED
ERURAZINER S, FREARKICZ B — AL THILESEINRWVWED, a—hLThHiLARIN
x99,

BONEH 2o BLTLEIM, PLEZSZEMETEE T, —A T RAINLERC global ZERT
22T, BRILZRVEWERZITE S, ATl 70— LR BROMEIC global HNERINTLES
. global Zffio TEPDITHR-oTLEVET, B M YEHSRA VR-FENLEY 2 - LONEES
32070 —VESEZ LRTIUIRORVDTT, ZOEM S IEEHEZRET 2729 global &
SOFEMT LD BEKTT,

223 IL—TDOHRTELBBETERINLSLAAN. BLEZEITDIFLHEETIN?

for V=T %ffioT, PLFORLD T LXEER (DL BMELEY) T2 LEd, HlRE:

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

squares. append (lambda: x**2)

INT xxx2 ZFE T2 5 DOTLXDY R IBELNET, TNOEZFUH LI &, ZRFH 0. 1, 4.
9, 16 BRTETFHITEZ S LNERA, LELERICR-oTASZE, &£T 16 BiE->TL 2DZHIZT BT
L&5:

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

16

TR x BT LRI > TOR—INEH TR SAIMIDR =T TEREINTNT, T LXPERI N
EETHRAMUOHSINE BT 7 BRSNS TDITRID T, L—T Db oZLRHTIE x 134 THD,

12 B£28 7OU53227 FAQ
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PEoT, ETOMBIZ 4%x2 DFED 16 ZIBRLET, COZE x DHEEZZEZTABI L THIFTE, 4K
DRVER YD LS WCEDLZOPBETEET:

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

INEETBDITE. TR — LD x DIEHIIRTE LR W0, T AKICZE o ThHR—HVEBIZEZ R
F520ERHD F5:

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

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

2T n=x FH LWV I LARICL o TOR—HNVEH n ZER L. 7 LXBERIND L ZIEHAEINZD
T, V=T DZORKHTD x LAUEZF>TWET, 24U, 1 DHOZ AKX TIE n OfEIF 012720, 2
DHTIX 1. 3 OHTWE 2 IRk, B2 ZZ2EKRLET, Mo T, ZNZEND T AKXIFSRIELWEE
BT &2z EL:

>>> squares[2] O
4

>>> squares[4] O
16

ZOEIEIRX T ARXIWCHERDDOTIE R, BEOBBICHEHINS ZITERLTLEE Y,

224 JO-NIEREED 2a—ILEATEETBICIZES LIEEBSVWWTTH?

—oD7ur T LADEY 2 —NVETHEREEE T2 EELRGEE, FlREY 2= (LIXLIX config % cfg
CIENS) #EB 22 TF, HMIREEY 2—NAE27 V5= a YOI RTOEY 2 — LA Y HR—-FL
TLEEIV, ZOEFEY 2 —ME 7R —rOLkEHIe LTHZE T, FNZENDEY 22—V DE—DD4 ¥ R
RYAMBHDBDT, FEEY 2a—A TPz PIHTI200RIEEDBRCKMEINET, HlRIE:

config.py:

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

mod.py:

import config

config.x = 1

main.py:

13
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import config
import mod

print(config.x)

7B, FAUCHB»S, EYa—AZ2l52 05 8d VI THA URR— 2535 2 2 L DR
THbHH T,

2.25 E2a2—I)T import ZESED  RANFZ074 Ry FATTH?

—fAIIZ from modulename import * ZfHo TIXWIFEHA, ZDLIWXT B A UV R—XDHRIZEMIX
HHE, linter HREROHHIZIER T2 e pHELRD £T,

EV2—E T 7 ANVDEETA Y R—FLTLEEV, ZHICE>Ta— KPR EL TA23MDOEY 2 — L
BATEICR D, EY 2 —LABRA—TIEENDZIDEIPITRDRLA BN ET, TIC—D2D 4 Y KR—FZT3
. BV 2D A VEKR—-FOBMEAIRPEZIZIZD £330, [TIEBDA ¥ R— MTT 3 L EHOFEEH
P KBEAET,

RDFMTEY 2 —N%A Y R—- T 205, RWEHEIZZD £7:
1. fE#ES 4 75 VEY 2 —)L - il sys. os. argparse. re

2. W=KRX=F7 4 DFA4 7T VEYa2—)L (Python O site-packages 74 L 27 b VIZH 2D D) - ffi
dateutil, requests. PIL.Image. 7% &

3. HEi CHRLEZEY 2—

THRZRBOMEL BT 272012, A YR- 2B 7RACBIT o0 E R Z2bHD FF, Gordon
McMillan 12 & 3Ug:

PERSIBIEE T D EY 2 —uH "import <module>” FERD A4 ¥ R— b Zfio TWAIUTKLRTT,
TOHDEY 2= ABRAIIDEY 2 — A0 b4 ZHRL XS5 & LT ("from module import name”),
TDAYR=ED by TN H B EBETY, RIIDEY 2 —ADZDOHDEY 2 —NE A4 VK-
FF2DIMEL LT, BHIDEY 2 — VOHFIHFIHAATAEIC 2 > TRV ST,

ZORMTIE., ZDOHDEY 2a—AB—20BBOFTOAFELNTVWEIRLIE, ZOA VR— MIFHEIC
B oFicBEeEd, 41V R— PN & RIDEY 2 — V@A ERZT L TWT, Z2HDE
Ja—IVIBHTDA VR— b ETEET,

T b7 —LREFOES 2 —ABHBLEZE. A VKR—1+2Fy TL_RVLONCENT I HPET
T, ZOBE. 77 ANDEHETIEIRTDEY 2 NE2A VE—FFTRILIZTERVDLD LNER A,
ZDGEER. MIETETI79 P 7+ —ARCEDEZI—FTIELWVWEY 2 — LB VE—FFTEI L 2ERL
BWT9,

TERZSEBOMEL BT 72D Y 2 — L OPHHIC 2 2R RIS Lz D Lcwk o, Bz A ¥R — bR
ERBOFREDB—HNRRAA=TIIBLTLEIV, ZOFEREIZLDA VR= BT I L88D XS
WWHEATENEDIHKIE L B TE Ve ZIZFICEMNTY, D2BBOHPTOHEY 2= fFLILEDR 5,
A YR— b 2ZOBEBORIBTILE2EZTHVVTLE S, BB, BV a— L e2HsAAURADMEIZE
Y a—VOYENLDIRE D7 DICEMIC R D 2 T, EHREIEIZEY 2 — AV Z5HAAL DIFHE FiRk, &

14 28 7OU5327 FAQ
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EHROBED AR MZFTHEAET, TV 2a—NABRA-—TDOANTER, ZOEY 2-MEEZ 5L
sys.modules 225HMHTESTL & 5,

22.6 BEAXT I FEATT 7 2L MEXHEBEINBZDTITH ?

COEDNTRELLE TR IIWAN EET, ZOBMEEZTATIZI W

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

return mydict

WD TZ ORI ZEMOH LR, mydict ITIE—2DHER2H D £9, “[MHHIZIE, foo() BFETSND L &
12 mydict IO H5—DDERE T TIKFF> TWVWADT, mydict KIE_DOBERIHD 7,

BEOMOHLICX 2T, 74V FDHEICHTIHLWA TS 27 vIMELNZDE FRLEBL T, &
FZES5DERA, T 740 MEWEZ., BENERINZE ZIC—ELFTERINE T, ZOROFED LS
W2, ZOA TV 27 W EFEIN - &, ZOBROBEMOMOIH LIZEERDOA 7Y =7 b ESRBLET,

EFORC, B CFHI. X T, None BY, A 32 —RITNRBRATV =7 b5 L BRSNS ERDDH
DERA, HE VAM VIRAVARVAREDI 2 =R T NRF 7V =7 MIRILOD LTI,

COWERS, I2a—RINEFI T VETF7AAMEE LTHEDRWS B YT I U IFERNVNTT,
KRHDYIZ, None 7 7 AL MEIMHW, DT X XHS None TH BRI, BEOWNEETH LWVWY R +/
HE/ZOMEOL B XL TLEIY, fHlZIX, 2H5E»TIC:

def foo(mydict={}):

Rbhiz:

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

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

COWENMENZZ D DD T, KD 25 HZITS DD % & 21Tlibh 2 —fRNAEIEE, AR
PIEPHENE Z 2RI XX EHERDEEZ X v v > 2 L, BURIUENIERENZOF v v ¥ a2 EhfE%
BTeWSHDTT, T4 "memoizing” XN, TD K HICEEINET:

# 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 value
result = ... expensive computation ...

(RDOR=VIFil)
& 15
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(RIDR=I D5 DR E)
_cache[(argl, arg2)] = result # Store result in the cache

return result

FI7 4L MEORDDIC, BEXF S0 — \VERBH 2T T, ZAIFADRETT,

227 ATLIVNSGRA—FRE—T— KNS XA—ZEEBD SEBAETICRES LK
5ONTTH?
D5 A=K ) 2 MZBIE * & +x BT (specifier) THDT LSV, 25 UL, [MHEIIEE X

el T, ¥—U—PF5lefEr LTEohEd., INT, MOBRENIHTE X * & x* 2ffioT
ZhoD5 1 eEEET:

def f(x, *args, *xkwargs):

kwargs['width'] = '14.3c'

g(x, *args, **xkwargs)

2.2.8 3B IRFIBDEWVIFTIH?

REIE (parameter) IBIRUERICEN D HATTER I ND DA L. EFIE (argument) FEIZFOHIF ¥
FICHEBICESTEO Z T, KRG IBUIBEBA RTINS Z e Dk s E5IHDE 2ERLE T, X DL
TD XS RBEBERN Doz LT:

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

pass

foo. bar. kwargs 1 func OREIETT, —77. func ZMEFHT L =22, HI R

‘ func(42, bar=314, extra=somevar) J

42, 314, somevar & WO {HIZZET T,

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

RDES>a—FEEN L LET:

>>>

=
>>> y = x

>>> y.append(10)

< <9 < M

>>>
[10]
>>> x

[10]

16 g£28 707 7' FAQ

Al
n
\I



Python Frequently Asked Questions, J1J—2X 3.12.9

E5L Ty NOBEZDBEMD x bEBELTLED O2EMICES D LOLEEA,
DX FERICZ 2 O00FERNH D T

1) ZBEE. BiZA 7Y 227 M 2B RT2DDA4HIICHEEF A y=x 8F52LE VA tDa
E—%2ED FHA - TE x BPBRBTZ2OLELA TV 27 b ESRBIZHLOER y 21ED 3,
SFD, BEIZDE—ODATT b (ZOBEV AL EFTHoT, x & y ORADRZHESIEL
TVWBDTT,

2) U A ME mutable TF, NEZZBEEKS, W5 L TT,

append() MU LDHE, 22 —XI7AF 727 PONED [1 2256 [10] KEDD 3, ZELRLC AT
Pz bEZBLTWADT, Y5504 TH> THEHEINZME [10] K7 7R L ET,

RbHDIZxIZAI2—XTLERAT B!

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

>>> X

>>> y

COBEZEDOMED x & y I3 EoLLKFALUTRED D AR, TAUIEEED immutable 72225 T, x = x +
1I3EHD 5 DEZZEELTVWADTIEH Y FEA; RbDITHLVWATY 27 b (BE 6) Z1EoT x 1T
ALTVWET (0FD x BT 247027 PHEDLDET), TORADETEMLBIE 2 204 TV =
J b (BHOD 6 v 5) B oTWT, 2 SOLMIFZhSEBBLTVET (x IFVED 6 #BHELTHWET
Hylds Z2BMLLEEETT),

HBHHEA (722 21X y.append(10), y.sort ) 34 7Y =7 b2 EHE T 52—/ T, AR LELLEAE (L
2y = y + [10], sorted(y)) 3FH L WA T =7 M ZED £F, Python TIE—Miz (2 L TIERES 1
T7VDRTDT—RAT), ZODLKIKR2DDXA FOHEBICEODLEALEIT 27D, A7V =7 b
ZEHETLZAY v Fld None ZIRLE T, TINHHLDHLENRoTy OBEBOMIEZZT 22080 T
y.sort () EEFVLHEAIHRFICT 2D1E None TL x 906, HR7O 70T NIHHICENHIK 2 =
F—ZEITTLE D,

Lo LAns, AUHENBEZCICRRZ 2RI BV 2T 2HAEOEENI —2H D x5 BRERAHRE
T3, FIZE 4= BVRA M ZZEELETH, FALEBILHELERA (a_list += [1, 2, 3] &
a_list.extend([1, 2, 3]) XFUEMKT., 2L T a_list xZHEL £372, some_tuple += (1, 2, 3)
¢ some_int += 1L 3L WVWATI 27 FEIEDET),

SWEZ B L

o I2—XTNRATT Y b (list, dict, set, F) ZRo TV AGHE. b EXZONEEEET 2 H
ZHEQHEEZHES Z e MR, ZRE2SHBLTWE2TOEREIZOELERZ I35 TL X S,

e A3 2—RTNRF T2l (str, int, tuple, F) ZHF-o TV BHE., ZNZZRLTWVWEL2TO
ZBUIFICEEZZIBLTOWATL &9, FFoTWVAEEZH LWEICEIT 2HEIZVWOTHH LA

22, A7 SEE 17
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7Yz b EELET,
2ODERHFLATY 22 PEBILTVEHE S 2HHID UL, is HETMARABE 1d O HHE
ZET.
2.2.10 HA5I1BDHZEH (BREL) BEDLSICETHIH?

HifE & LT, Python TIFIEERANICL-oTHEEZAE T, RARA TV =7 bANDBREESL72F72D T,
M LI MO LD 25 BEOBICZA V7 REH D FEAL. ZRELZABEEKEIDD FEA. E
LRNRZ21G 2 7DIIZEOLDITEND D $5,

1) ®ROXTNVEIRTZICL-T:

>>> def funci(a, b):

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

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

>>> funcl(x, y)

('new-value', 100)

RN T O —EIERTTIET T,
2) Za—rVEREEoT, THUIRL Yy FE—T7TRVWOT, RSN EA,

3) 3a—RITNG (A YTV —RICEEARER) A 70 =227 b 2T LITLoT

-

>>> def func2(a):
al[0] = 'new-value' # 'a' references a mutable list

al1]

al1] + 1 # changes a shared object

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

>>> args

['new-value', 100]

4) BEINIZHECET I 2ITL->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
(RD<—12Hi <)
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(RIDR=I D5 DR E)

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

5) /. 75 AA YRRV AMEERMNT A Z 212k -T

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

setattr(self, key, value)

>>> def func4(args):
args.a = 'new-value' # args s a mutable Namespace

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

>>> args = Namespace(a='old-value', b=99)
>>> func4(args)
>>> vars(args)

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

DX MR BT A3EBIID - ZICENTL £ D,

—HDBERI, HHEOREREELX IV ERT LT,

2.2.11 Python TEXEBIZEDESICDLKDETH?

ZODHEBBHDET: AR NI Ra-TEMHSHEe, OB LAREA 7P 2 7 MRS FIETT, #i
ZIUE, axx+b OEZEE TS £f(x) B %ZIEKT linear(a,b) ZEZRLF-VWELET, A AP ENFRa—T
S v

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

return result

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

class linear:

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

def __call__(self, x):

return self.a * x + self.b

EELDEAETH,

22, 07 S 19
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taxes = linear (0.3, 2)

3uE. taxes(10e6) == 0.3 * 10e6 + 2 LA X ORI LATHEAX 7P =7 F 256N F T,

MO LATREA 72 =2 27 b 25 GiRIE. P LELS LD, DFPICa—-FRRALZ WS EMBHD £9,
TED, MWEREE->TIECHLAREA 7Y 227 MNAILTRHEERH_ET 22 b TE LT

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

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

FI7T 27 NIV DOhDXY vy RIZIRER TS TEET:

class counter:

value = 0O

def set(self, x):

self.value = x

def up(self):

self.value + 1

self.value

def down(self):

self.value - 1

self.value

count = counter()

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

Z 2T, inc(). dec(). reset) BFRILATV Y FEREHLETIEBD LS5 FTVET,

2.2.12 Python A7z bIED&LSICAE—-LETH?

—fEAz, EEE copy.copy () % copy.deepcopy() XL TL X WV, A THa—TE 33RO ¥
AD, TV TWETEET,

boLflifiIcaE—T&E54 7Y 22 bbb D FT, FEICIE copyO) XY v KRB D 3

newdict = olddict.copy() ]

ST VABFATAT Y TaY—Tx %

new_ 1 = 1[:] J

20 g£28 707 7' FAQ
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2213 ATV RDXAYV Y RPBEIIEDELSICRDIFTETH?

I—P—FREITADA VARV A x T, dir(x),< 34 VARV ABHEL ZD 7 S ATEBEBINZXY v R
RPEMEEEDERDOT LT 7Ry FEY X FERLET,

2214 O—RIBED&ESICATO I bD&FIZRDOITZDTIH?

BELT, 7Y =27 MEAARYIARTEFFBRVDT, RO dTE A, REMICIE. ATV
OHHEICKHHETZ R T 222 TY, def & class XHEIULTTD, ZOHEHKMEZI—FT71TT, UTD
a—FEEXTAZEL L D:

>>> class A:

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

>>> print(b)
<__main__.A object at 0x16D0O7CC>

>>> print(a)

<__main__.A object at 0x16D0O7CC>

BELL, ZOZFRZEAFHBDHDET, T2 RIZODLFNCELNT, &R B 2@ L THOHIA
I, FNTHIZITAADA VARV AL LTHEXINZDTYS, LA L. MAFDOLRIDE CEICHKEX N
TWABE, ZOA VYRR ZADARTD a Db DIRDZ ZLIETERVDTT,

LT, a—FIZ->THAHED ZHiZH->TW3 ] FREETEDD THA, HDREFIHOINENR
I—RZ2ZEVNTVEIDTRVERD, HHEZEZ AP0 LARVWEWS 2225 TL & D,

comp.lang.python T. Fredrik Lundh {3 Z OREDEZ ¥ LTERBS LWIKZZ L TINE L

LBV OHRTZH 2 D LR UHIETT: 2ol (A7Y =22 ) BRZZOAHES 5 Ze»T
ERVL, TMRBRBHETRD D TEA - LD LTI TO 222 ML ME—DFEZ, TR
TOREN (FATZER) 1ICZ20ll (A7 =2 b) BMALIRZRhTW 22 EHL 2T,

~~~~~~ ZLT, ZOMpBRLOHHITHISN T WA D, HCE L AHIDED - 72D LTHHRBNTL 2
=N
2.2.15 AR ERFIIBEBRESNZOTIH?

71> <% Python TIXHEETFTEHD F¥A, 2Oy > avEZEZTLEI W

>>> Ilall in llbll s lla||

(False, 'a')

7 o <BFHEEFTIEZL, ROTEEF 20T, EORBROREFA L X5 ICFHlix £ 3

21
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‘ (llall in Ilbll) , llall J

IOTIEDHDFEEA:

llall in (Ilbll Ilall) }

& X ERWITF (=, += BY) BALTT, TMSREDBIEFTIESD AN, RKALOHL ED
FUIXTT,

22.16 C 0 "7 ZIHERFELFMBRLOREHD EITH?

B, HYFF, MUEMTo LS %3

[on_true] if [expression] else [on_falsel

x, y = 50, 25

small = x if x < y else y

COREEAENT 2.5 LETON—Y a VICBL TR, @A T 272204 7 4 F 203K T L 72:

[expression] and [on_true] or [on_false]

LL. 24T 4 FLELZETEDY FXA. on_true DT —IEPBTH 2 & ZICHE->-HEREP 52 5
ZeBHHFET, TTLEH, WOTSH ... if ... else ... ERZFHSZIZSIHEWTT,
2.2.17 Python THELE#WDI VS F+—%ZEL CIETEEIH?

WV, 29505 HDIFWVTW, lambda OHIZ lambda 734 A F XNLTWE T, Ulf Bartelt ik 2D %4
L7V LERD3200%2 R TLIEEW:

from functools import reduce

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

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

# Mandelbrot set

print ((lambda Ru,Ro,Iu,Ilo,IM,Sx,Sy:reduce(lambda x,y:x+'\n'+y,map(lambda y,
Tu=Iu,Io=Io,Ru=Ru,Ro=Ro,Sy=Sy,L=1lambda yc,Iu=Iu,Ilo=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,

(RDR=D 128 )
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(RIDR=I D5 DR E)
i=i,Sx=Sx,F=lambda xc,yc,x,y,k,f=lambda xc,yc,x,y,k,f:(k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,y,k,f):chr(
64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)) ,range (Sx)) ) :L(Iu+y*(Io-Iu)/Sy) ,range(Sy
)N (-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# . / \___ ___ /| / [__ lines on screen

# /4 /4 / [ columns on screen

# / / | mazimum of "iterations'
# / | range on Yy axis

# | range on T aris

FWnFikEalznta !

2.2.18 BHMO3IMU X MHB RSy a (/) BAEERLETH ?

NIRXA—REBDWEICH BT v ald, ZREDENCH 2 IRGIBUIMEEMTHTHL e 2R &
¥ MEHMT I, SRR 2002 F W RG TS, MEHHTEE 2T 2B OFOH LiIcs
WT, EFBUIZ MBI ITHE W TR BTSN T o E 5, FIZIE, divmed O 1JALEFHGIEZ %
UMIEd, ZORFa XY MIRDEIWCHRD T

>>> 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.

ZDFIBIVRMDRREBIZRT v ald, ZO2O0DREIEDPHGE bMNEEHFIKTHLZ2EKLET,
L7225 T, divmod() 2F—V— F5IEEMH o THUIHT -2k ) 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 B X=F5
2.3.1 +NEBCN\ERZIBET BICIFES LIEESVWWTEH?

JEBZIEET 21203, JVEBTOEDRHIZ 0 & 707 (MNXFERIBRITF) ZMATLZE WV, L 2R
ZR 7a” 1IERT D 7107 (HERTD78”) ZIRAT 212iE. 25470 T & W

>>> a = 0010
>>> a

8
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TERB R T, R T/NERTOMEDKEIC 0 & "x” (INFERRERF) ZMATLEZEW, TR
EBII N FTORFTHIRETEF T, L Zd. Python 4 &7V XT:

>>> a Oxab

>>> a
165
>>> b

0XB2

>>> b

178

2.3.2 BE -22 // 10 & -3 ZERTDOTITH?

i% 3P EALFAETHoTUELVWI L RZESVTVET, ZHRIMATURDO IS b LIz T3 L:

i=(@@// 3 *3j+@%%j

1

BEBGRAEZKRZET 2R DEST, CI2db Co—EMEDPHoT, i % j2 i LRAULFEZEOLSIC1

/] RRDTVET,

1% i3 j PEORICIEBICIHEL ALHOE A, § DTERS, =L SAHVET, EOHEELTRT
DEE. 1Y% jIE>= 0 LRBHDPEATT, BEtd 10 BEIEL TV, 20 200 BERIZAHTL & 5

Do =190 % 12 == 2 LR 3 OPMEN T, -190 % 12 ==

-10 XA & DRV TT,

2.3.3 ¥'59NId SyntaxError ZER I FICEHI TIIILDOEEZRSNETITH?

SDIDFIET int VT 7LDRBEZEHZS L35, BUA PR AR E ., SyntaxError £72 D

%7

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

SyntaxError: invalid decimal literal

R, VT oL UL FE AR—AREINTHT B Z 2T,

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

<class 'int'>

24
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2.3.4 XFH| 2 HICEHLTBICIZES LIESVWWTTH?

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

774N ETE SR EETERE LTHRT 20T, int('0144') == 144 FMIL L 5
int ('0x144') ¥ ValueError Z M UL ¥ 9, int(string, base) 34 7> a v DE G|z L o TE
BOLORBIT L £, DD int( '0x144', 16) == 324 TY, HHD 0 LIEES MGG, €O
Python OFHAEIC X o TR N EF, JEEEA 00 %6 /\ERT, '0x’ Rot/EBZERL $7,

NFHNEBUCERT 272 D7DIC eval ) OBV TLIZE W, eval) IFHITEVWTT L, X2
T4 LDV RZBHD FF, RDOOLNRVEIWEHZHD & 572 Python DX ZEZ 5 &5 AW 5H b5
FRA, BIZIE, BR72DF—2T7 4L 27 VY %RHEETS __import__('os').system("rm -rf $HOME")
PEES LT EIAPVEZBHNEE A

eval() IZH %% Python O LTINS 2EEL D D £3, 70512, eval('09') IHXT I —iE
Z U3, Python i3 (0 B0) HEME 0 THHTIEESRVDSTT,

2.3.5 BEXFIICEHRTBICIFES LI=5LWWTTH?

BIZIE 144 VS BE 144 L WS XFINCEM L 720 ie b, #MARABRDa Y 257 % str() %
o TRI WV, TAREER/VERIC LR, HARAABEED hex() % oct() ZfHioTLEE W,
FORAALE 7+ —<v MEREM 5725, fstrings ¥ formatstrings DHiF S L T 30, filx 13,
"{:04d}".format (144) I '0144' 27D, "{:.3f}".format(1.0/3.0) % '0.333' IZ&H F£T,

2.3.6 XFHNZA 2V TL—RICEETRICIEFESLEESVWWTTH?

XFINEA T2 =K TNRDT, ZRETEERA, FREDGE. AL TRWERDER52 & BHUIH L
XFHN LT 2NETT, LA L, Unicode 7—R%EA YTV —REHTELF TV 27 M HPIREIZ S,
array EY 2 —/L® io0.Stringl0 A 7Y =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!'

>>> import array
>>> a = array.array('u', s)
>>> print(a)
(RDR—=D12Hi )
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(RIDR=I D5 DR E)
array('u', 'Hello, world')
>>> al0] = 'y'
>>> print(a)
array('u', 'yello, world')
>>> a.tounicode()

'yello, world'

2.3.7 B XY Yy RZEERDICXFHZESICIFES LEESVWWTEH ?
BART 7=y 2DHD LT,

o —HWVVDIL, XFFNEBBIIHIEXEIHEEMFS LTI, ZOT 7=y 7 D—FDOMHIE. XF
T DELFT e M CBBELPZ NI T, ZDOHEER case EEZ I 2L — b T27200—FDT
= THHHFET:

def a():

pass

def b():

pass

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

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

o HHAAABED getattr() &H S F7k:

import foo

getattr(foo, 'bar')()

7B, getattr O W7 TR, VTR VRRVR, BV 2a—NVRYE, VAR T2 7 VIZHHRIET,

ZHIERE S 4 75 UV THMEAELDATVET, ZD XS

class Foo:

def do_foo(self):

def do_bar(self):

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

£O
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e locals() %fH - TR 2D 5 F57k:

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O

2.3.8 Is there an equivalent to Perl’s chomp() for removing trailing newlines from

strings?

S.rstrip("\r\n") Zffio TXFS| S D#&IH HMODZEELF 2D R e FRTOITRLE 2D
PR ZEMTEET, X S HERITZR L, BImIZZTHH 2 L &, ZDOTRXTOETHWMD RPN ET:

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

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

'line 1 '

AN RIS T T O T X X P EFALWRHZDAE DN S DT, S.rstrip) 2 ZDHETHS &
SFELWVEXET,

2.3.9 Is there a scanf () or sscanf () equivalent?

ZFDEOIRBDIEDHH TH A,

For simple input parsing, the easiest approach is usually to split the line into whitespace-delimited
words using the split() method of string objects and then convert decimal strings to numeric values
using int () or float (). split() supports an optional ”"sep” parameter which is useful if the line uses

something other than whitespace as a separator.

b o LEMER AN E LW s, C D sscanf XD DEREBHOADERTT L, ZOMBIZEWTWY
3,

2.3.10 What does UnicodeDecodeError or UnicodeEncodeError error mean?

unicode-howto ZZR L TTHX W,

2.3. B XF3! 27
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2.3.11 raw string ZHFHEDNY I XSy 2 TRIBZILIEFTEEIH?

FBUEDAN Y 7 AT v > 2 THb B raw string EXFHNDI +— b 22X —FLET

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

SyntaxError: unterminated string literal (detected at line 1)

CHZEWL O DEBRA D D $5, OEDIFBEEXFINE “HEANY IR Ty a5 TY

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

S0 DE. TR —TEINIANY T RAT v a2 ELEE DTk, raw string [IOHEFE L FT

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

Windows Tid. os.path.join() 2o TNy 7 A5 v Y2 2BMTE2IdTEET:

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

FEEAE LT, Ny 7T v ald raw string D7 + — &2 [ X —7 ) LEFH. raw string Of#
IR PRI IR —TDPECER A, 2FD. Ny TR T v ¥ ald raw string [HEOFNITHK - 72 L X 1T
BHET:

>>> r'backslash\'preserved'

"backslash\\'preserved"

BV 77 L YR OEEDBSHRLTLIIEX N,

241 7OV LDETEFET, £S5LEEESBDEFTH?
ZAE, —RANCHE L WEET T, 3. RIGEDINICEZ TBWTMLWZ e 2 Z ZIHEIFET
o MHREDMHMIX Python EEIC K-> TEDLD T, ZD FAQ TlX CPython WCHERZEHETET,

o IREZFEVEIARL =T 4 VI TRT ALK TEDD ZE T, KT, I/O v F ALy FICBL T
BETT,

o HWIZ, a— FORBLEHED Z B 707 T75DFy P ARy b ERDIFZNETT (profile &
Ta—NEBRLTLIEI V),
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o NVYFIX—IRZ YT+ 2EL LT, WEEHOMREZRAIBEDIELET (tineit £V a— L%
SZIRLTLEEW),

o VSN RELICRENLY Ly ¥ a YOFREZETETIC, (=Y TR MR ZDOMOFIET)
A—RINL O BRI e RMIHRELET,

LIEE->TdH, Python a— FE2EHE(LT 2RI IAH D ET, 22T, MiEAMEDO LMY
DELETOREWVEDD 2, — BB A#HE2RLET:

o I— FRIZHPWREILOTIEZEZOEIS5T2ED S, 7AITY X azmdil (£id&Edn 7 v
TV RALIEH) T21F50, REZAFEELZEHDHD £,

o JEYIR T — ZMHEERE - T L 72X W, bltin-types % collections ZFHNTL 72X W,

o M%TEDDRABRENMEES A TIVICHEHE, BHATHEHLEZRHAREIDDBZELDIES
. (MENICZEERAERAD) BZLHNWTT, ZADHAAATR D 2OIRED X 512 C T
ErNDORLBRBELTT, 722X V= FF 5% &7F list.sort() HARAAX Y v Fh
sorted() BIEZEf-> T 23V (F2, FREICEERENZ. sortinghowto 2SR L TL ZE W),

o MIHILIX, EEIDIZLAPBT, A VX TVRXRDEEEHEPTIEICRDF T, ZOEED XA, Kah
ZMEEDBIDERICKRZ . TS a0BL hoTLEWE T, BELZMRI. B WIS
Ay FOBTHNS D (ZHEFHAIC XHEL LET) B SRETT,

pure Python ICT&BRFUEL RS, BISELHDOY —A23HH 3, flxiX. Cython &, Python
I—FOLITPIEF LR E CHtRICay "t L, ZEOTF5 v b7+ —ATHZEF, Cython i3, =
YRAN (CEEORT ) T—ay) ZFHL. a— FOMBRZRIEICHES LES, C Frr 7 IV 7ICH
235 2725, H5 T write a C extension module 2 ¥ $TEE T,

& B2E

N7 5 —< VA tips B# o TW3B wiki DR—,

242 ZLDOXFHNEHEEI BDICROMENGHERZETIH?

str BEU bytes 77V 27 MEA I 2—XTNRBRDT, ZELOXFINOBEFBEZ L ITH LWL TV
7 PRAER L. RPN TT, —RAINS, RIROFTREO 3 2 MEFHN ORI O “FRIHHIL 9,

ZD str A7V 27 P EBETADEBITIODOAT 4 A LE. TRTEYZXMNIEREL THSHEEIZ
str.join() ZMUH T I TT:

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

result = ''.join(chunks)

(hDEN L ZhRI 72 A T 4 A& 1%, 10.Stringl0 %25 Z ¥ TYF)

Z<D bytes ATV =2V VR BETIDIIEBTIDDA T 4 4 LlE, bytearray A 7V =7 v A VT L —

2.4, 148k 29
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ARG (+= HEF) TIHRT 5 22T

result = bytearray()
for b in my_bytes_objects:

result += b

2.5 =4V (ZFIL/URR)
251 27, DAMEADEEIZLEDLSICTEIDTIH?

Bla >R +7 27 % tuple(seq) IFTRTOI—r YR (FEBRIKIE, $XRXTDOA 77 7)0) ZFEICER, FUIE
DR TIIVCERLE T,

Bl Z X, tuple([1, 2, 31) & (1, 2, 3) 5%, tuple('abc') & ('a', 'b', 'c') 252 %3, 5l
BWERTINZS, a—2EbF W5 BOA T2 VZ2DHDERTDT, H2AT7T =7 v TV
WKCHES>TWBDHEEPRTRVDR S, tuple() ZMERDDFHTT,

Blay2 77 & list(seq) WIRTOT =7 Y RABHEWVEA 77 7VERILEE, FUIEFDOY R ME
L Ed, HlziE, 1ist((L, 2, 3 F [1, 2, 3] 5%, list('abc') X ['a', 'b', '¢c'] 252 %
To 51V R b5, seql:] EBICa—2ED £3,

2.5.2 BORIFIIATIN?

Python > —7 > ZIZEDHE ADTA VT I/ A3NE T, EOBTIE, 0 BREIDA > FT7 A, 1252
BHOA VTR, UTRSFEKTT, BOA YT 7ATIE, -1 PREDA VT 7R, 2 DBEE,S 2 FHD
AT A, URBFAKTT, seql-n] & seqllen(seq)-n] R UZEEZTI IV,

BDA YT A%MS LENRZEHBD FT, PIZR, S[:-1] BXFHOREUNDO TR TOLFERT
DT, XFFIORBOUATEMD i< & FICEFTT.
253 =TV RZHEICATL—FIBICIFES LEESVWWTIH?

HHAIA AR reversed() Z{fioTLZ&E W,

for x in reversed(sequence):

# do something with x ...

IO =T Y REWVWEBADTIERL, HFHOFH L VWAL —2E-TA 7L — FIHEET,

254 VD SER/RZWMOFRSICIFESLETN?
Python Cookbook DEWVERIHICE K DHENDH 2D THERLTLIZE W
https://code.activestate.com/recipes/52560/

VX RMOBZTHEDLRVWDORS, V—FLEETY X NORI»OREETERHAN, XD LS ICEEZY
BRLT X
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if mylist:

mylist.sort()
mylist[-1]

last =

for i in range(len(mylist)-2, -1, -1):

if last == mylist[i]:

del mylist[i]

else:

last = mylist[i]

VA PDITRTOEZEDPEFDF—L LTHZZ (DFED. TRTOEED hashable) 726, BZHL ZDIF
3 DENT T

mylist = list(set(mylist))

VA M EESICERT 2 L ZICERIIWRDRIANZDT, 202 ) X MZEBIEWVVDOTT,

255 VAR SERDT AT LERMDIRS &
R L AR, HIRGMEZ ( TOPRINCHERET 0 b —2 D HIET T, TIAL BIRH/ BRI RET

274 ABEBET BHPHEL CHETT, 2565633200V -3 TP, :

mylist[:]
mylist[:]
mylist[:]

filter(keep_function, mylist)
(x for x in mylist if keep_condition)

[x for x in mylist if keep_condition]

VR MNEERELENBZEL S RDEHETT,

2.5.6 Python THEIZ(ESICIZES LEIH?

VDR F2fHoTL &N

["this", 1,

"iS”, ”an”, ”array”]

U 2 b OFRFEEEEIE C % Pascal ORI [A T TT, KRERLRE WX Python DV A MIZ L DELZ LD
FTI2 I b EEDBI LTI,

array €Y 2 — WZHEE SN EHERICEKIT 2B 2E2720DAY v RHRHD T, VALED D
A YT IADBEBNTT, /2. NumPy 20Dy — Fo8—7 4 =R TD. B4 REHZ D OEHIR i
BERNERSINTVET,

Lisp HAD#EFEY X b 2B 2D, X7V %M 5T cons cells ®LI 2L — b TEET:

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

Ra—RTNBRBERDDKRE, ZTNVTERSVAMZMVWEL X5, Lisp D car ZH7=5d0n
lisp_1ist[0] T. cdr IZH7=2% DA lisp_list[1] TT, ALK EL LHEETE 2 2 2SI Z U

25. S—=HYR(ZFI/UAR)
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LZWTL EEW, 72W0WTW, 24U Python DY R R &S X ) HIEHITENTT 25,

25.7 ZRTDIV A 2EBICIRES LETH?

COXICLTERITDEINEEAS L LT LE 27 eDHBTL & I

‘>>> A = [[Nomne] * 2] * 3 }

CNERRLTE SICEMER S ZIICHAET:

>>> A
[[None, None], [None, Nonel, [None, Nonell]

L ULEZRAT % &, ZDEPEBOGMCEHATLEVET:

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

I, * Bfio VR FOBEEPaVY—ERESL T, BET ATV 27 FANOSREESZ I EL»STT,
ZD*BEFEX2OFLIVRAINDSRBEELY R MEED T, —2DFNIH T 2EHF I TR TOFIEHN
TN, CDEALHERTHZ 21T I RNTL & 9,

BITODOHEZR. BIINWCEALZEZDV AN ZED, T2 LAMEo Y R M TENENOEZR D
TWL Z¥eT9:

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

A[i] = [None] * 2

CHIRE2DHERBZZVANID2ELVAMZERLET, VA MAARLDHRET:

w, h=2,3

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

HBWVE ATHN T — BB L TO R EZ AT 2 2 HTEFF; NumPy 25& b K<L TVET,

258 ATV DI =TV RICAY Yy RPEBEZERTBICIEES LETH?

XYy FREBEMUOH LU CEREERET 2 DITE. list comprehension (VA PAERERR) L H Y i
fERERC g

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

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

obj.method ()

for obj in mylist:

function(obj)

2.5.9 BEMEIZETNBZDIC a_tuple[i] += [item’] FFNZELETEZDTIH?

i, BREARAERE A A EREF2Z, w5 HEHEE, Python TOREF 7Y =27 bEANELA TV 27

FOBEVWHHAGDS o TRESDTT,

DI —MRANZ, AIEF 7Y 2 7 M RIET ATV DERIC, REAAEHEFIEAI N 2I2THHEAHT

ZFIH. e LT list & += ZFVE T,

RDOEIWZE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

BIS AL S BRI 5 T 148 (1) 25547922 b a_tuple[0] ISR SN, $RDOA T«
s N 2 AERENE T, AHERER 22X TALOH 0 BRCRALES L L Ei10, 95— 284 LET,

RELLE, XTI VNOBRBMEIET MILZ SNEVD ST,

DI REFREFDOIL, BERAXZEWEZWRD ISR EZLTWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

BT VEIARER DT, FIANEEAHLTY2DIEEDIRAI T D TT,

RDEIICE VWL LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

CORFNTIED o b EEF T, o BIREZILIE, 7 —0Ho/te LTHELBEIHALHVTY

5, EWHHETT:

25. S—=HYR(ZFIL/UAR)
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>>> a_tuple[0]

['foo', 'item']

BREINDPEEZZLZHANDL7DITE. XD 2 HEHlo TV IHENDHDET, () A7V =27 b
__iadd__ O A Y v FRELEIN TV IHE, IR += 23R TEN 5 L 2B H T, 20
RO ESRASCTHELAET; (b) VA MTIE, __iadd__0 X extend() OFEUHIL & FEMiT, VX M%ER
LEd, ZAREHT, VRAMTE += 1% list.extend() D "WEGE” ZL S -7DTL

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

(1]

CAUIR & EHiT T

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

>>> a_list = result

a list fELTWA TV 27 MIEH I, BHEINA T 27 PADKRA UV RIZHE a_list IZXA
EhET, RALTWVWEDIEX, a_list ZEHFATETIHL TWERELA TS 27 FADKRA VXD T, KA
EERINCIE S LTninwo T3, RALEBERSEE TWET,

HoT, FORXITNDHITIE, RDEFEL I eARETVET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__iadd__O FEIIL. VR MILE (extend) TN EFTH, result A% a_tuple[0] MBBUCHRL TWE AT
Pz beRILATI 27 P EIEL TV LTH, XINVEARERDT, ZORBORAERIEHIZI—L
”hET,

2.5.10 E#%EY — FHLI-VDOTID, Python TS aDILYEHBRIETETEIN?

Perl 22 2 =7 4 @ Randal Schwartz DIfEL ENB3 DT 27 =v 7k, VA MNOERY, ThFNOEEY
ZD Y — M) WIS 2 X Y v 212k >TY—bLET, Python T, list.sort() XY v R
key 518U o T Z& W

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

ZODATL—RERBEDDETRINDATL—RIZLTHS, REREERZEATL I,

>>> 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']

26 A7 bk
2.6.1 VS RZIFATIH?

25 20, class COEFCERENBRHBEA TS 22 N TF, V5RA TV 227 NEIL YRRV ATV
O NEERT 510D F Y FL— e LTEDR, 5557 — ZBIREDF — & (attribute/EH) £ a— F
(XY v F) OWAENKLTOET,

HLWr 5 2% =2l EOMDZ 52 (HLWZ 7 ZADEEZ S RALMENET) KESWTIES Z BT
¥9, COHLWITREF, BRI FIADLLEEL XYy REMALET, Zhickh, A7V =7 b ET
N R CTEFBRNCIEHTE IS, X =Ry 7 ZANOERNLR 7 7 b 2845 3 — %172 Mailbox 2
FRAEEST, ZNDHWVAVARFFED X =LKy 7 ZADBEHZH/ S MboxMailbox, MaildirMailbox,
OutlookMailbox D XD RY TV 7 REENBE DT,

2.6.2 XYy RrAEmTIH?

AV Rid, 7Y =27 b x BEOBET, B% x.name (arguments...) ¥ LTHUHINZHDTT, X
Vo FE7 I RAEROHTHBE LTERINET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self Z|I@ATITH?

self 13X Y v FOBE—FIBICIBENICOTONILRNCTEET A, meth(self, a, b, ¢c) E LTEEIXN
72XV RliE, ZOEBRBREINTZTZFIADA VAR YA x IR LT x.meth(a, b, c) £ LTHUOHEH
9, MUOHEN/ZXY v Rid, meth(x, a, b, c) BIEENEZdDLEZF T,

BEXYV Y FOERPHFUHLICBEWT self’ ZBARLBRITNELRSBRVDTIN? 3BRLTIZE W,
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264 HB3ATIOT VD BRSNS AREDY T IVSADAI VARV ATHBH%
FANBICIZES LETH?

Bl b A VE% isinstance(obj, cls) o T XX W, 77 RXD XSV %5 2T isinstance(obj,
(classl, class2, ...)) LS THUE, H24A 727 bDBEBEOBD I I ADF TP 27 N TH DS H
ZHANRLNET L. isinstance(obj, str) X isinstance(obj, (int, float, complex)) DX IITTF
X, Python DL M, VHIDF TP 27 b THIhHFARLNE T,

& ¢ isinstance ) & abstract base class (HIREIRZ 7 R) o DFEMED F = v 7 LE T, ZD7D,
B (register) TN 7 Z ADER /AN ZNZHAL TR TD True ZIRLET, THDOA v A&
2] BTAMNT2HEE. 27 AD MRO Zi#NET:

from collections.abc import Mapping

class P:

pass

class C(P):

pass

Mapping.register(P)

>>> ¢ = CQ)

>>> 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, KEmo a5 LA Tid, isinstance() ZZ—F —ERD 7 FRARME DI REZTIEIH D FH A,
7S A% BNTHFET 2L 22, @YRA TV =7 MERAX ANV, REORLZEVE S Tt T 275
ADRAY Y REERTEIDDTHoT, A7z VDI FRAZFNTED I FRARXIGLTES %2 T5d
DTEDHY FHA, BIZIR. MHr2T 208D LT

def search(obj):
(RDR=D12HiL)
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(RIDR=I D5 DR E)
if isinstance(obj, Mailbox):
# code to search a mailboz
elif isinstance(obj, Document):
# code to search a document

elif ...

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

class Mailbox:
def search(self):

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

# code to search a document

obj.search()

2.6.5 ZELIIATIDL?

Zi# (delegation) ki3, A7V =27 MERIDT 7=y 7 (THFA Y RX =V e HIINE) O—DTF, *7
VI P xBBHoT, ZDAY Y FDIBLE—DDIRIBOEEZT-VELEL xS, iLWwr I RZ(E
L, BZ720WXY Y RETEHLLEEL, OITRTOXY v FE x DMIETE XY v RICEET 2H
LW 7 2% ENE T,

Python v 27/ <IIfHICEELFETEE T, HlZIX. UTDIZI7RE. 77 40D XS IRZE VIR
LINTOXFE RN FRERT D7 7 A2 FHEL T3

class UpperQOut:

def __init__(self, outfile):

self. _outfile = outfile

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

def __getattr__(self, name):

return getattr(self._outfile, name)

Z 2T UpperOut 7 7 Al write() XV v FEERLLB LT, 5I8DCFHN % KCFATEHL Th & Baf
v 7% self. outfile.write() XV v FEMUHTISICLET, ZOMINTOXY v NIZEML 3
self. outfile A 7Y =7 MIBEINET, ZOFREIX __getattr__ () XYy FEZHELTERINET,
BEOHEOFME SEY 77 LY X 2L TIEE W,
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BB, —RINCERBIMN) vy F—IZRDNETT, BUEIRESINIRCIEFIARIN IR FfkIC, 200
T AT __setattr__() AV Y REERTILEND D, ZHIEHOOTEENBETT, __setattr__()
DHEHAPRFEEIBBIZU T L1k £

class X:

def __setattr__(self, name, value):

self. dict [name] = value

Many __setattr__() implementations call object.__setattr__() to set an attribute on self without

causing infinite recursion:

class X:
def __setattr__(self, name, value):
# Custom logic here...

object.__setattr__(self, name, value)

Alternatively, it is possible to set attributes by inserting entries into self.__dict__ directly.

2.6.6 EEVSATERINIAV Y RZ., TDIFRAZMELICGRES ZZAHSFUHT
IIRESLEIN?

FAIAABD super ) BAEIZH > TL 72X

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

ZOFITIE, super O FMHINIzA Y AKX VR (self OfE) % BHEIHIK L. type(self).__mro__ T method
resolution order (MRO XY v FRHRIE) 22 L. Z L T MRO AT Derived ®DX{TZIXL £7: Base

26.7 EEVSADEEIZEZRTVWI—FZEICRESLFTH?

BEZ 2% 4V 7R (alias) KKALTEWTH S, ZOZA VT RAZHERT 22000 d LAEEA,
Z3TNETA V7 RACKATRHEEEZ AT THEAE T, BRAIC, ZOFRIMFHTIHES 72X %H)
NGRSV E X FIZIEHZ 20 Y -k o TEUERVWE 2R EWIHERTE, fFi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):
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2.6.8 BB Y T AT —RXRFFNR I T AAXY Y RZEBICIZES LETH?
(CH++ % Java DEKT) #R T — X bFNR X Y v 3 Python THR— F XA TVET,

R 7 — R 2212, BAIC 2 Z RABHEZERL TSV, ZOBMEICH LWEZRAT 212 KA
T27 7 A% EWRT 2R0EBDHD £

class C:

count = 0 # number of times C.__init__ called

def __init__(self):

C.count = C.count + 1

def getcount(self):

return C.count # or return self.count

cZDHDR c.__class__ 2D CIRWVWEDZSRAERBER LDV F AL oTEH—N=F 4 REHRWVIRED,
c.count ¥ isinstance(c, C) THBITARNTD c IZ¥FT 3 C.count ZHMHL T35,

FE: C DAYy FRNTIE self.count = 42 D X5 HRAX self HEDOFHEIZ "count” &\ 5 LHIDHT
L TR WA VARV ARED ET, 77 RADOENRT—XOBHERMIZIE. XYy FRNTH 2 0E0IH
PHOBT, WOB T I RAERELRITINUIRD TEA:

C.count = 314 }

BRI Y v MR E 9

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

# No 'self' parameter!

LoL. XYy FOMEZEZ D o e fHHELAEE, BIZEY 2 =L L~ LEBEMHS 28T

def getcount():

return C.count

BV 2B DIC—DODI FTRAEERT D LI (HDWVIEY F7 AT A CHEEIE2 X51) a—F
PHERENTVERE, TRNTRERD U TEE T,

2.6.9 Python TOAYX 598 (XYY R) EF—N—O—RT3IIEES LEEBLL
TEH?

COBBOEZIZTRTOXY Yy FIZOWTEZBZ 2T, ZOEMIZWEWELIFoEED R & H
TE%EJ,
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C++ Tl TOEICETET

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

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

Python Tl&, —2DaY A7 7 XTTF 7 4V D5 EME > TITRTDE

372D R A BIZIE:

BIZHINT 3 &5 E RN

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

print ("Argument is", i)

INTRBICHEMEZEZFEAD, EHLZH2ITENTT,

REVEZ N5 Y A bl 3icid, Bz

def __init__(self, *args):

TRERERDABTRTDOXY v RERTHZET,

2.6.10 __spam ZfEHS S5 £ L7=5 _SomeClassName__spam D5 I >—HWTF L7

BT Y R —=R AT RO EBAE, 7 TADT T4 N= b RERE. ” < 7 2w i
POMBOVWWHTETERLET, __spam O KO RERX (LBICZOMU E REZDLDH>TH—DDT7

R—=2aA7HH5) DFTXTOHINTFIE, classname HEIHD T Y X —2a7 2T XNTHIRLZBIED S 5 X

# e 34UE, _classname__spam D X S I F L TEMRZI SNFET,

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

name must be used:

class A:
def __one(self):
return 1
def two(self):

return 2 * self.__one()

class B(A):
def three(self):

return 3 * self. A__one()

(RDR=V 12K )
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(FiDR— 25 D %)

four = 4 * A()._A__one()

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

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

& BE

Al & Fl. private name mangling specifications

2.6.11 Y3 RIC _del__ AV Y FZEZELTVWBDTID, 772V hZzHIBRLIcL
SICHENFE A

WL ODARENED B D 5

del I IT LD __del__O) ZFEUHEIT IR FRA - ZHEEMICAH TS 27 VOBBH Y~ 2R
LEFHDT, AUV IBRERRKRo2EI1C __del () PFEUFHEINE T,

T—XWEDERY ¥ 7 (FOZRENDHDOBRERE, BOZRAZNDFDY R 2oV ) —kY) &2
LG, TOBBAT Y MIRLT 0 WZIERDERA, Kic, Python 32D X 5% A I LEBHET 57
NIV RXLZETLETH, T XBENDOZBRIBLL B TLOZDOHIR=Y AL 7 ABEFTENZETY
L OREP#H» 20 LARVDT, __del _ () XYy FEIFEELRTHTERWR A I V7 THUH X
Nza2rdbLhFEdA, TUEREZHBELISE T2 ZICRMETT, IHWIKEVWIRIZ, A 7927 b0
_del__O) XV v FPEITINBIEFIZEETT, gc.collect) ZEEHL TINEZRFIT 2 TEZE
TH, A7V PPRLUTHINE NN E S BARMITHRNRIGED HDFET ,

MERSHBaL Z7ZBH2130VE, A7V 22 MZ close() XYV v REFRIMICEREL., #Hnkbozown
OTHMUHEZ XS IKTEDIFVNI L TY, close) XYy REfMS52, #7377 v ESHLT
WEEMEEIDRG ET, __del__ O ZEEMFOHIARWTLEIW - __del__0O & close() ZMUHT
TL x5 L. close() BOEFAULATY 22 MM UTEBEIMHIZNTD VW EDPRIAEENTVWETL & 5,

TEIRS R Z BT 2D HIEIL, weakref TV a2 — L& T, BRIV I EHEPLT I RLA T v E
RTZETT, iy —fEE, By (BERS ) WBIHBRE#SNETT,

BRBRIC, __del__(O) XV v FFINEREZIBLEE, BEDX vt -0 sys.stderr KEXZFhE T,
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2.6.12 EX5NTVFRADINTDA VARV ADI AR ZRBICIFES LETH?

Python 127 7 X (RPENL ML V) DFTRTDA VARV R 2T EDERA, JTADAVRA NI I RITE
NEFNRDA VAR ANDFSBROV A M BELHE LI ETIRTDAL VAR VA2 Y0860 % T,

2.6.13 Bt id() DF/ERIE—EBTRVLSICRZZDTITH?

MAAAD 1dO) 1F, A7V 27 PPEBFEL TV IHIE—EBERIEPRIASIN TV EHEZREL 9,
CPython Tl¥, ZHREA TV 227 bDAEY 7 RLRARDT, A7V 27 FHBXEYHhSHIFREALEIC,
RIH L EREINTA TV =27 PEXEY ORI UHMICA BV HEBZHREATVS 22, LIXLISES
3, ZOHRERDOHITRLEL & 5

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

2 ODEICLEERFD id 1F 1d() OFETORNESNTIT S I FHIBRIN-EBLR2BH A 727 Mic&k 3D
DTT, id ZFRSWA T 27 "RFFEE TR EBFIELI2WES, 7Y 27 PADRHIOSREZ/E-
TL &

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

2.6.14 L\ js BEFTOR—4ETX D fENETH ?
is HETREA 727 FOR—MHE27AMLET, 7AF a is bk id(a) == id(b) L FRIFETI,

=7 X FORBEELRFEEZ, A7V 27 VIBIZNEH LR —THD. a is a IZHFIZ True BIRT
WS ZeTT, F—M7A MIBEE., FMETA LD EETT, T/ FMETZ 2B 2D, FH—
P57 2 MIZEBE True 7213 “False” 2R3 2 2 FEFE R TWE T,

72U, E—M7 R 25E M7 A ORHETELZ01E. 7Y 22 FORI—MIRIES N TVWE5E O
& TY, —fRANS, F—MEDRAEE N RMIE3 2D D £

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 L OMDIRITIE, F—HE7 2 MIBEATRL, FitE7 2 P 2BEIDHLET, FiZ, Y7L THS
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ZEMPRAES TV int R str REDERZTF = v 7T 2DRZEA—HT A P 2/HORNTIEI W,

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

>>> a is ¢

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

>>> c =b + 'thon'
>>> a is c

False

FIRRIC, S 2a— X7 RaryFFOHLWVA VAR AZE—TEHH THA:

>>> a = []
>>> b = []
>>> a is b

False

BHES A 770 0a— i A—MH7 AP Z2IEL S D0 fRNZARX—VHHD £7:

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 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 [keyl]
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.
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il Z X, Z4UE collections.abc.Sequence.__contains__(): OFEETT:

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

return True

return False

2.6.15 £53FTHUEH TV T RUEA T 2a—FTNBA YRRV RN NI T — 2 = 5
TEETN?

A2 a—RINAEY T 52T 254, __init__ () TERL __new__ () XV vy FEMAL XS, A&
BA VAR ZADEREIN: B ICEHL D, /32— RTNANBA VARV ADT —RE2EZ AICIETE
F9,

INHDA I a—RTNTFRFTRT, BIFRAERRLZSIAF ¥ 2HbET:

from datetime import date

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

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

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

return super().__new__(cls, value)

class TitleStr(str):
"Convert str to name suitable for a URL path"
def _ _new__(cls, s):
1

s = s.lower() .replace(' ', '-")

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

return super().__new__(cls, s)

Z7IRF DL FT:

>>> FirstOfMonthDate (2012, 2, 14)
FirstOfMonthDate (2012, 2, 1)
>>> NamedInt('ten')
10
(RDR—=V1HiL)

44 FL22E JOJ3532>Y FAQ




Python Frequently Asked Questions, J1J—2X 3.12.9

(RIDR=I D5 DR E)
>>> NamedInt (20)
20
>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'

2.6.16 XV Y FHEUHLZFvv>aT3ICE ES5LE5VLVWWVWTTD?

AV FEr v 2T REEIX2DOH D, functools.cached_property() ¥ functools.lru_cache()
TY. HiFEEA YRR AL, BEEFY 7 ALV TRERZRIFLET,

cached_property 7 70 —FI%, BIEERSHR WY v RTOABEE T, ZHUIA YRR ZANDBIRE(E
DEEA. FrvTadhieXYy FOMRIZ. A VARV APEZTWSMETRIFENE T,

MR, A YRR ZABEDONBL Bo T FE, Fr v a3 XYy FOMRIT QIR hs 8T
Fo REUI, A VAR VADHEED L. BDOONTAY v FOMRBMEATLES 2L TT, ZNHIFHERE
R ZBNDDHD £7,

Iru_cache 7 70 —F1%, hashable 58 Z DX Y v N TEI % %3, weak references %% 372 DRl 7
BADROED, £ VAR ANOBBEED 3,

least recently used 702V X4 GRIE : LRU ERIEDLNT2HDEKT) OFRIE. Frv v adiEES
N7z mazsize THIREXNZ Z 2 TF, REZ. FrvdahobiBUNTEVWVHEREZ N2 Y 7XN5 ET,
A VARYADEEZRITBZ LTI,

ZOWEEET /=y 7 ERLET:

class Weather:

"Lookup weather information on a government website"

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

# The _station_td %s private and immutable

def current_temperature(self):
"Latest hourly observation"
# Do not cache this because old results

# can be out of date.

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

# Result only depends on the station_id

@lru_cache(maxsize=20)

(RDR—=V1HiL)
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(RIDR=I D5 DR E)
def historic_rainfall(self, date, units='mm'):
"Rainfall on a given date"

# Depends on the station_<id, date, and untits.

LOBITIE. station_id BEITEDLLRVWI L RHiRE LTWE T, B#ET 24 Y RAX V RDBEHEDFAZLT
586, cached property 7 7R —FIXBEOEELMHTER WD, BEELR R D F3,

station__id BRJEDHEIT Iru_cache 7 70 —F ZHEEES B 212X, 77 AT __eq__() ¥ __hash__() X
Yy REERTIHENDDET, ZACED, FrvP 2 3B#T 2EEOEHEZMBTEE !

class Weather:

"Example with a mutable station identifier"

def __init__(self, station_id):

self .station_id = station_id

def change_station(self, station_id):

self.station_id = station_id

def __eq__(self, other):

return self.station_id == other.station_id

def __hash__(self):

return hash(self.station_id)

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

# Depends on the station_id, date, and untits.

2.7 E2a-)

2.7.1 .pyc 771 ZEBICIFES LETH?

EVa—ABHDTA VR=rEhiez (LR BREDOI YA LEINLT 7 AVPMESNTH S
VAT 7 ANDPEBRINLE), ary I rEhla—FBAoTWS .pyc 77 AL, .py 774V
DHZT4L 7 IDYTF4 L7 Y __pycache__ IHEREINZE T, .pyc 774 VDT 7 A L%IE, .py
77 ANVDOHFTIHE D, .pyc THD D, HFREEZTEZZ D7 7 4 L %EME- T2 python N4 F VITHKIFE L 72X
FHNTILD £7, (#ﬁ’:ﬂﬂi PEP 3147 2ZL T ZE W, )

.pyc PELNRVEED 1 2 Y—RI7 7AW H27 4L 27 ) OMEOME, D%bD __pycache__
Y774 L7 PPMERRVWREETT, Zhid, BIRIE V2T —AN—TT A E[ToTWVWBL2EDLS
%, AREDOL—F L FEITEOL—FDRIRGEIC. EZDHET,
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PYTHONDONTWRITEBYTECODE BREZMN Ly b INKBRWRD, €Y 2 —1% 4 ¥ R— b LTWT, Python I
__pycache__ 774 L7 bUEMED, Z2WXa VN4 NINLEY 2 —ADET 20 (MR, 74 22
DZEZEAR=RA, KRE) BdHEL5EIF. pyc 7 7 AVIZABIRNIESNE T,

B EMIDRZ Y 7 % Python TEITT2DIEA Y HR— b iZARINT, .pyc IFERINER A, HIZIE,
BEMDEY 2 =)L foo.py DAIDES 2 =L xyz.py A Y HR—FLTWVWEHE, (zlavr Rz LT
python foo.py LFIHIAAT) foo ZFEITT D L. xyz 34 YV R— b ENZDT xyz O .pyc FERI N F
TH, foo.py &4 VAR— P ENZDFTIERVDT foo D .pyc IMELNFEH A,

foo @ .pyc 7 7 ANEIERT S - DFD. A VKR—=FEATVWRVWES 2—1D .pyc 7 7 4 VEIERT
% - DD BIGE. py_compile Y 2 —)L Y compileall EY 2 — L& ZITARET T,

py_compile ¥ 2 — VA FETHEEDES 2 —NZ AV RALTEET, RDHFD—2F, TDEI 12—l
D compile() BHEA V25774 TWCFETTH I TT:

>>> import py_compile

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

ZDEIITEITT B2, foo.py ERIUEGAID __pycache__ 774 L2 b VIC .pyc EEZHINE T
(HH7 7 A NVDAIEIR. F 7> a r5l8 cfile TEEZTZ2ILHTEXT),

compileall EY 2 — A ZHZIXHENC—DOREBMDT A LI PVDITRTDI 7 AN EAV N NVTEE
T, Yz 7BRY T M5 compileall.py BEEILT, 2V AL LW T 7 A LEELT 4 LT MY DS
2EEELTL X

python -m compileall .

272 REDED 21— IILBEZMBICIZESLETH?

BV 2= MEHTD o TERINZ B = NLEE __name__ ZMERT 2 THHOAHIRIETE ET,
COfEA '__main__ ' THZLE, ZOTa I3 L3R ZV e LTEFEINATVET, f VE—r&h
222Kk THEONEZKIEOEY 2 —NFa~v Y FIA VA VX —=T7 2= AR HLT A P RELTVT,
__name__ X F xz v 7L THHLZEDA—FEFEEITLET:

def main():

print ('Running test...')
if name == '_main_ _':
main()
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273 HEICAVAR—FLBHIED 2a—ILZEBICIZES LTEBSVVWTIH?
DINOES 2a—Ho/z2 LEL & I:

foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

MEA &2 7Y X TR EEITTS 28T
e main 2% foo A4 Y R—1+F 3
o foo DZED O —NLPEREIND
o foo DAV NANINFETEIED S
o foo 2ibar A Y AR—FF 3
e bar DZED O — NLAPEREIND
o bar 3 VA NINFEFTRIED B
e bar 7 foo BA YKR—bT 3 (TTIZ foo LVIAFMDEY 2 —N»HBDT no-op £43)

o AYER=PRXI=ZXLIE foo DB —NLD 5 foo_var ZFHiA T, bar.foo_var = foo.foo_var
WERELEIELET,

Z DB DEFEIZEM L £ 3, Python 2% foo ZR LKL o TV T, foo DT/ —IILEY VHEILD
HEZFFETINS,

import foo Z{fio T, Z/B— L — KD foo.foo_var K77 tAL LS Lz ZWZH, ZhEFLZ
LRI D ET,

ORI (D5 ED) ZoDMUEND ) £,

Guido van Rossum % from <module> import ... &L bR VT, TXTHOa— FEEKOFICAN
52 REFIDTVET, 70— rVERE 75 AZEBOMEIHLZERE e b A YEBOATITONEZRNET
T, INTA UV R—PENZTRTOEY 2 —LIiE <module>.<name> ¥ L THHINDZ Z i b ET,

Jim Roskind & ZNZHDED 2 — M LT FOIRICED 2 Z 2 #IBRE L TVWET:
o TIVAR—F (A VR-PINLEES FREZHEL Liznwra—L, B, 77 X)
e import X

« TUF4TRIA—F (4 VE— FENTMEC & > THBHEE NS Z 0 — AL E AT,
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4 V= BEBRBFICENS ¥ 25 Van Rossum 1§ S O/ E AU EHFAERAS, CAUSH
<7,

Matthias Urlichs {35 —ICHRA >V R— FHABERWESICa— FE2HERLABT I R2HERLTOVET,

INS DRI ZFNZNMIEZIEE LB TEET,

2.7.4 __import___('x.y.z') I& <module 'x’> ZBLZIH. z #F37DHICIFLESL
xIH?

importlib {2 import_module() X WHEMLEAKNH2DT, RbDIKELELZMHT I L 2METL T
{7ZEW,

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

275 A VK~ FENFES 21— LERELTHSEA VK— b LELED. BeHRNE
Bho BETTH?

MRy —E% LOMHN) S, Python IFEY 2 —UHBEINZA Y KR— b ENLRFICDAES 2 -V T 7 L L%
HAIAALET, FHILRVE, 7 EADEI 2 —ILTTETWVWT, ZREFNDREICEARES 2 —L%E A
A—PFLTWR X537 0T T LTIE. ZORAEY 2 — VO L BEFAEDIBXNZ 222D £T,
EHEINIEY 2 — LOHEFHAZEHT 512, 25 LTS W

import importlib
import modname

importlib.reload(modname)

HE: ZOFHEIR 100% ZELEERAEEA. DD

from modname import some_objects ]

DIIBRXEGLEY2a—LE, A VE—FENEATI2 7 FOFOA—Y a U 2ENREITEST, ZOFE
Va— NI TRAERNEETNTWESL, BHET BV IR VARV AFH LWT I RAEREEZ/HS X127y
77—t INFRA, TN TUTOFELREWAREINZ T

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

>>> importlib.reload(cls)

<module 'cls' from 'cls.py'>
>>> isinstance(c, cls.C) # isinstance is false?!?
False

CORMEOAREIX, 77AF TP b0 " EHEME” ZEHIFET2 2 THL2IZRD 3

27. EVa-l 49



Python Frequently Asked Questions, J1)—2X 3.12.9

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

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

3.1 Python BRBEXDIIL—TICA VT R ZESIDTITH?

Guido van Rossum DL 2% & ZAICENUE, A Ty Mk 370 —AEIEREICZ LAY + T, HHED
Python 70277 2% KWIZHAPTLLET, LELLKTHIREELALYD NI ZOEREERICAS L5127k
hEF,

BtR /4 T OFEIMDS 72 VDT, MR R & AN OFE DRI 7V — T L OBROENIEZZ D Z F¥ A K
. Co7ars<wldznkska—FRICHLSDOLET:

if (x <= y)

FHADPEDL & x++ [TOADFITEINE T, LOELA YT Y MILoT, ZLOADFIOZEZEZTL
FVET, BBEELRC Ul I9TIZX,. x> 7y ROy BT ZIXY FINZDEFRELELS L, 20D
I—-F 2L BHTA2ZIL2HD %3,

Python ZB4A /M T OFEIMA7ZNDT, I —F 4 Y TARXRANDFWVIIRD HEINEEA, CEFHETEF
HEMDOBEZHIZOWTS LI ERTHEIDD £, FEDAXA N EoTa— FemAHEE T 2DIHEN
He, PIDRAZANTaA—FZHARD (H2WEIEILETHELND) T2 L ZIZ, MLz DRICR5
DEFELSHBHZLTT,

2 DaA—7 4 YT AXA X begin/end DIFINCZNEN—ITEHVET, ZhTETRT T 2R
RoTHEZREL, 7077 20RMULAELSZD £, —DOBEI—Em® (Hl 21X 20 A& 30 17) 12X
3 DOPHEITT, 20 7D Python 1% 20 17D C £ Y I 20 E L DIEEPTEE T, ZHUZ begin/end
DIEMDB NP SZTTED D FVA - EEPFERIERE LN RT -2 Z0HEHATT - 25, 4~
7V MZED S HUIEDPITRITI o TV E T,

3.2 GEEMARINERELNFULBRICEZDTIH?

ROHEMZEBIL TR E W,
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3.3 BEFHMNMERBOHARIECABICHRERBATIN?

A—HF 1 Z I RD LD EERICES T

>>> 1.2 - 1.0
0.19999999999999996

ZLTINA Python DAZELEZET, 2. ZHEANZTEDHD EHA. TOFEIC Python 3L AY
BELTELT. ©DULAEED TS v + 7+ — A2 X A3FE/ NGB WEDPES L TWES,

CPython 181} % float ZNIFEIEIC C FFED double B EH\VWE T, float 4 7Y = 7 b DIEIKEEME
(BUENCIE 53 bit) ® 2 ERB/NE L L TR AL, Python 1278 v H O — K x 7 A58 LT
W3 C ZBLOBEEEZHEVES, 2% 0. FEVNMNUEBUCE L T Python & C FFE Java DX 5RZL D
—ERRFFEBLEL LD KRV E T,

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

floating point. For example, after:

‘>>>X=1.2 }

X RSN 10 E-O 1.2 0 (L THHVWHIED) ERETH - T, MR 1.2 THEH D E¥A, —
BT YV 2 — X —Cld, ERICHRME NI

‘1.0011001100110011001100110011001100110011001100110011 (binary) J

T, [EMEIEROMETT:

‘1.1999999999999999555910790149937383830547332763671875 (decimal) }

53bit DA KEEIX, Python @ float 12 10 #EET 15~16 HTOMEL2 5 X 3,

For a fuller explanation, please see the floating-point arithmetic chapter in the Python tutorial.

3.4 2t Python OXFINIA Za—XTILBEDTITH?
ZHUSEWL O DR ELD D £,

—OFNT = VRATT, XFHNHA I 2a—KX T N30, ERFICHEEZEIDE TS ZENTELDT, &
BRREREEESN T, ZHINEEA. ZTHUEE LV R 2T 2HBHO—D2THH D X7,

OF| ik, Python OXXFINIHMEF L bWV " HAW” RHDrEZIZLNEZ LTS, 8 LW EERMD
ADINCEZ B FEPEN X 512, XFH Yeight” ZMDMHICZEZ 3 FESENDTT,
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3.5 BEXYV Y FOERPHUHLICEWT ’self’ ZBARLAEITNIEES
BVWDTIH?
D74 771 Modula-3 2 5B D ANLSALE Uiz, TAUSKEA BBHID 5 & THEMZ L S 2 ET,

F3. B—ANEHKTERL XYy FRA VRV AESEZR>TVWE Z e X DIHMEICR D £3, self.x
% self.meth() EFEVTHIUR, ZDI FADEREZRWATVARLITH, ZODA VARV AERPRAY v
FTH2ZLIFHALLTT, C++ Tld (FR— DR E IR o7z D, BHICRSIRDLRS) a—F
NEBEEDPIRNZ D LHBEEDHSTL & 9, - L L Python 23w — A VEBEENRVDT, 7
FRAEBREZIRTHEI DR TERD ERA, C++ R Java DIA—T 4 Y ITRAX Y X —=FIZ, A VAKX VR
B n_ HEHEOITZDODBH DT, ZOHREEZALDSHECBVWTHHEATT,

B, REDZ I A6 XYy FEPRINICSRE LB L L0, Rl RS2 72 < 72 D
£9, C++ Tld REZ FATH—N=F 4 FSNLRIKRI FZANHXY v P21, HETZMH
HRFNUTIRD £ A, -- Python T, baseclass.methodname(self, <argument list>) X HFEIFE T,
TAUIRHC, __init__ () XYy FIMERITT L, IREZ ZRADXY v FH, HES 7 2125 2[R CHAHTD X
Yy KBRS 572012, BIEKZ FZADAY v R2E 51 UTHEH LW S T,

B#IZ, 4 YRR ZAERNT 5. RADK L ORME R RIRT % %3, Python ®v—HLZHIE, BIfO
H1C (global ZMRINCES AN 5 Z L <) EARAZINEEH (L EHXSIATWET 1) T, BDOT, H
ZRADPERT 2D, B—HVERANTERLA VARV ZAERANDODRATH 2, 4 R TYXH3¥HWT
SFEBERPBETT, ZLTEIIMXE R 22T THL 200 GhED) BnDTT, C++ TEZOXl%
HEERIITOWETA, Python TIIESHRVWDT, ZOHIETLLXAITERL 275 &ETT, self.var
PIRTIUED SR TEE T, MRS, 4 VARV RAERE[ S DI2d self.var L EHDRITIUIR S
WDT, XY v ROHD self BTV RWHFTANDSIRIZ, ZDA VAR VADT 4 L7 M) EBRERT 5%
THRB—HINVEB DI D ET, HOFVAZTIUL, R—hVERE A VARV AEBEIZODRKL S
HHTZERICEE L. Python 1285 5 OAFZEMZ M5 2R TR R LRVDTT,

3.6 AP TRADTETRVDIFHLETTH?
Python 3.8 DIf§4 5T 3 &I

LA VFHET = 2o RARKIEZ ROPTEHAALFT:

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

EDEH LI PEP 572 BB LT XV,

3.7 Python ICXY v FZEESEE (list.index() F) LB %ZFE S e
(len(list) %) K53 DEHETTH ?
Guido WH < :

(a) O DEFE T, WEFFZEEH LD HMICHAR T WAL TY, HHE (2 LTEPE )
WRE2EEZEF BV TRVWESRDSDH D, £ 2 CRFBEIIHT 2B8FEORE L HRINCHT 5 X
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SIRFLEDP ENE T, xF(atb) & x*a + x*b ITHEZMA2ABEZ I, TRLFL I 2t 7
Yz MERDRETIT S EDL L E 2L TA TSN,

(b) len(x) ¥\ 52— FERFHALK. MZZADALORSEMS TWE0RE LS Z LN TEE
T ZAUIRMZ 2 DDFEEZRSBTVET, —DIEMRIBETHS 2, 2L TS0
YFFTHHI LT, MLT. xlen() 2 HICLEBAE. FIZZOBSET x SASHADIY FFTH
D. ZOHHEED len() ZFo TV B 7 FRAEZMAEL TNED, 4 VR —T7 2 —RA%FEELTVWE L
EHI> TOWBRBENDH D £F, mapping ZHEEL THWRWT T 2D get() R keys() XV v KEF-T
Wz b file TRWADD write() X Y v FaF o T3 X 5 RIEELIERHT A 0 £5,

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

3.8 join() BUXFRRTILDXY v RTRBLXFFIDXY v REDIE
RETTH ?

XEFNE Python 1.6 2 SMMOEHERNIC KR E (ADOE F Lz, ZRLENIHEIC string £ 2 — VO -
TTETWEI L LRAIFEOKEERFEOX Y v RBZDORHGEBMENE LTz, ZOH LWV Y v FDOZIZJEL
ZIFANSNFE LD, — DT eIl BRI T0WAR 2 EbN2 DB ZNT:

‘ll’ Il.join([lll’ |2l’ |4l, |8l’ |16|]) J

FRIEZSRD %3

‘“1, 2, 4, 8, 16" }

COFNHIIE T ODERDD D 5,

—oHIE, XXFHNV T I (KFHER) DAYy F2ES DREBTES) WS X5KbDTT, MErICZ
IMBHNFRAD, XFHNY 7 I IHZ B EE S NEHITEERNE WS OPEZTT, XFINTHE S
NIHENTA Y » BHRFH SN, VT 7MWK ST 2B HEHIZZR VT L & 9,

ZOHORHEENE, AN TRANIER, ER2TIER L L DITHESEL L5, ¥—Fr Y RIT@ML
TWAD7R] EWVWIHDTT, AR H, ZITRRVDTT, W OHrDMHIAs split() 2D
AV FeLTBWEABEZ22ICHETT, hzR280hDRTVwTLxD

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

THUIXLFHN T I T B, Gxohize L —& (£720&. 77 40 b TRIEERDOZEH T OER) T
XY 6 7B SCFHN R BE e WS HRTT,

join() &, XL —XXFINC, XFHDY—r 2% 4T L —FLTHDEIBEROMICHS ZMAT
LR LTVWEDT, XFHDRXY Yy FTT, ZOXAY vy FiF, MEKERIWEFH LW I 2A%2E
B, =T Y ADHAEH T VLR BE5HICHMER T, N4 MRS RTINS FEED A Y v K23H D
£79,
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3.9 fIAIFENS BSVEVWDTIH ?

try/except 7 1 v ZEZHIAMHEH S A2 AU IR T T, EBERCHIS 2 it 2 03 &l g,
Python 2.0 X DHION=T a2y Tld. ZOA T4 A 2%H5 OB —ITL 2

try:
value = mydict [key]
except KeyError:

mydict [key] = getvalue(key)

value = mydict [key]

J

ZHE. HENFLAYDEBICF—%2FoTWVWA L THTEALXICDAEKERLET, 25 TRITA
. 2o &S cEET T

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

value = mydict[key] = getvalue(key)

ZORHERYE A TIE value = dict.setdefault(key, getvalue(key)) b X F T 25, Z hik
getvalue ) FECME LS T &Zli7Z B E IR D £ 5, BRELRLZADRTOEEIGHMiIN 205 TT,

3.10 Python |Z switch ¥ case XH'BRVLDIEHBRETTH?

—i&Eic, gk Xz switch SUE. RO EDEE - IXEOESEFH L &, 120a—F7ny 7 %%
7L %73, Python 3.10 DIFETIZ. V7 7 UVESLHRIZRANOER % . match ... case X THHII~ vy FX
BZZeMNTEET, EOHVWEEE—HD if... elif... elif... else TT,

FIEFICR E R DEIRE D 038R &, HEZFCHTREBISHIGO T 2 HE2ERLE T, HlZE:

functions = {'a': function_1,
'b': function_2,

'c': self.method_1}

func = functions[value]

func()

F7T 27 bDRAY v REMUTHFTIZIE, X HICHMIC getattr ) HAAAABEBTREDHFIDORX Y v F %
METEET:

class MyVisitor:

def visit_a(self):

def dispatch(self, value):

(RDR=T12HiL)
3.9. AAIENSSVEVDTTH? 55
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(RIDR=I D5 DR E)
method_name = 'visit_ ' + str(value)
method = getattr(self, method_name)
method ()

XYy FOHANT ZDOBID visit_ D& I RILERZMES e 2RO E T, 2D &5 REHHRIZVWE, 5
TERVWY —ZANSHENEZ N B, 7927 FOEED XY v RN §HEZ S0 5 AJRerED
HHET,

C O switch-case-default D X5 7%., 74—V ZAL—DH 3 switch ZFEMT 2D TEETTH, T30
LW ZITREED DRV TL & 5,

3.11 OS HBD ALY REEICKSTICAI VXA TIVAXRTALYRZI=a
L—bhT352IFTELEVDTIN?

B ERRIEIZ, A YR TYRIE Python DRAX Y 7 7L —LZ2i2h b —2D CDRXYy 7

L—2% push LET, AR, HERHIFLAE T VX LR YE ZTWZ Python 23— Ny 73232 0HD ¥

Fo EoT, ELRAL Y REHIZZX C DALy R R— b BRETT,

B2 A Z 2T, Stackless Python 3% h £3, ZRUIREBCHTY A VI Y X =T VRT, COD
A&y 7 %L TWE T,

3.12 BES LA N ZEC D TERLVDTIH?

Python ® 7 AXKBXEEL Z B TERVDIE, Python OSIEN B APROFIC AR F ¥
PS5 ZeBTERVHPSLTT, L L. Python TIE. ZAUIGALREETIEID D £¥A, MOBEDO T LK
WICHEREDS BN X TV B D 2iE W, Python O 7 AXIZHL 2, BBEERT 20X EFTEZHE5DEHD
g 72 FR RIS B E R VDT T,

BRUIREC Python DF—#A 7P 227 T, 0 —FNVRAa—F7HATESTEET, Mo T, B —HLTER
SN TIE R Z X225 R RIE. BROARIEEZEZ 2 BEPNZ 2T TT - Ll (F658RK
PEAMTEI TV 27 b EEICFAUED) B84 7Y = 7 P PRAINZ D0 -V EHTT !

3.13 Python |3 C X ZDOMODEEZEDLSICHMEBICONAILTEZE
Th?

Cython compiles a modified version of Python with optional annotations into C extensions. Nuitka is

an up-and-coming compiler of Python into C++ code, aiming to support the full Python language.

3.14 Python IXEVZEDLSICEETZDTIH?

Python ® X £ VEHDFFMIZEE MDD £ 3, Python DIZHED C L3 CPython 3SR A Y > 2o
T, 7I7RATERWA TV 27 b 2B LET, DA I =X 22> TSRIA 7V EEDET, 2H
EHA AT N2 X6 B EHRNCET L, 77 RATERWIA ZABHL, BXATNA TV 22
FEHIBRL X T, gc BV 2a— L OBET, AIR—valLryaryE2FETL, Ty ZHEFEREL, ar s &
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DRIARBEETEET,

Other implementations (such as Jython or PyPy), however, can rely on a different mechanism such as
a full-blown garbage collector. This difference can cause some subtle porting problems if your Python

code depends on the behavior of the reference counting implementation.

Python OFE#IC X > Tk, BURD (CPython Tidi2) a— RiZEZHL. 77 AT 4 A7V TR EfHn
B7=3TLzx9:

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

B CPython DBBAY Y P FRAI 7 RZDAFXF— 2% FZIE £ ANOHLWRAZLIZT 7 A ML
LNET, LL. BHNZ GC 258, ThoD 77 ANF 7027 WDEINEH (TEHEHNS) £T
WKARER, BEWK > TIERY., MESZ2EL Ze2bh %7,

Python OFEEIHK S FTICHIK a— FE2HELIKE. 77 A VEPRINCEAT 22, with XEM - TLEE W0,
INTAEVEHDORAF — LICBFRREIZES:

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

3.15 CPython I3HBEGEHNAITR—2OL I3 AF—LZ2EDLAL
DTHFH?

E3. 2 C OEFEHERNBIRRETIIR VD TR—X 7L TIEH D £8 A, (HEHIZ Boehm GC 74 77 VX
HHET, LAL, ZHUETEY 7V a—FiRgFENR. BEALD BERT Iy b 74— EL TV
EIVERTTEHD ERA, £/l FLAYERNTTH, BRTEBNTIED D £ A, Python ZXHE
BRIy FPBETT, )

BFEN72 GC & Python 2MiD 7 7V r— a VICHHAAENZ L 2B B RDET, AZ VY F7ay
@ Python THK R D TiE. FHED malloc() & free() # GC 74 77 UM HIMEXIN 2 b DICEBE X2
THRED D FHAD, Python 2EEL/=7 7V —> 3 V& Python @b DTiEAW B &M E
B 350 LNERA. BEDLSICT S Z T, CPython i¥ malloc() ¥ free() 2SEUNICHEEXN
TWBRHTARDDOIZDMEESELNE T,

3.16 %t CPython ORTEIZTATOXEUNRRINZDIFTIEAL
DTHH?

Python €Y 2 —lD 70— ULRAFTIZEE»HBRENEZ A 7P 27 ME, Python O THRIZXE Y OE|
DY TEMREND LR FRA, ZHE, BRZSRPDH 2 JWRIDZET, BRTELRNWC F47F
U (B2, Purify X5 RV —NARBREPYTIEDET) KXo THIIYTHLNLZWL LDPDXEY B EE
NFEFF, LL, Python I TRHCXEV R 2V =7 v 73252 8 IZIEEBYT, 2TOHR—DOF 7Y x
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ZhEBELELS ELET,

FHH D Y THIZ Python 2YRFED b DZHIBRT 2 X 51l L7z e ik, atexit EY 2 — %o THIFR
Z il T BB EFITL TR E W,

317 BEF TNV R VWSRO T—2BRAEINTVWSDTIH ?

VAFEXTUZE, ZLOBETHTOWETH, —RICWEIAREICERZ FETHDODNE ST, X7 E. Pascal
DOLA—F R C o BERK LEERIDODEEZONE T, BPBRERSTHERVWHEETZF—XD/NER
EET, V-7 LTHEAIAE T, flziE. THL MEEZ 2 2% 3 2080 & ALy LCEYICER
F9,

—F. VA ME, o O FEBEORINGEVDDTT, R TRAULBMOAEROF 7Y 27 M 2FE, Zhs
M—o—DEAXNZMEANIH D £F, HlZIZE os.listdir(". ") EAHL Y I T4 LZ MNINIZHE T 74
NDLFHIRBOV A 2R L ET, ZOMNZEET 2B, 74127 FVIZ—D2=20j5lD
77 ANEMATHENERA,

RINEA I 2a—RTNKRDT, —EXTIAPEREINEZS, ZOXOEZDIFULWHEICEEZBRI SNEY
Ao VAMIEI2—RINEDT, VAFDHEBZBIZVWOTHILEHEHTEET, [ I 2a—X TNV RERELITIDEEE
DF—LLTHEZEZDT, VAFTREZLSZIAEIRF— L THEZET,

3.18 CPython TUX FZED&SICEEINTVWEZDTTH ?

CPython ®V A MIEBICER G DE X DEHIT, Lisp AZX A LDHEEY Z P TRHD FHA, TORER
o+ 7Y =7 hADBROMERK LEAZ2HH L TWT, ZORFIANDRA ¥ 2B XOEHEIZY 2 F ok
SHOMERICRFEI N TV E T,

ZHIZED, VRAMDA Ty Z ali] iF. VAPDOKREZZIRA VT 7 ADMHEIHEL R WVWa X+ CHEE
TE%E7,

HEPBMERZHASINL L E, ZOSHOBINEZRESIPEEINT T, HREMDOEDIEL DT + —
R R% EIFB7DIC, PLIREINTVERT, AN REL L2 L& ROMEPIFZERFICREX2LEHT
BRENRTLNK ST, WL S DBMOFEEAE D HTohET,

3.19 CPython THERF DL SICRESNTLEITH?

CPython OFFERIREIZLETEL Ny P27 =T N LTHEREZINATVET, B REHERT, 1ZLAY
DEHFT (FRC—MRHETH 2) RO T+ =< Y ADBRWVTT L, FEDHMTT,

R, FEBICREIA TV ZAZ DX —I1THET 5Ny & 23— F% hash() BV M YBETEHEAET
5 THEELE T, ZONYYa2a—FRREF—RTBELATLDY—RIZkoTRELELLET, Hlx
¥, 'Python' vy ¥ 2fHiE -539294296 TI A, E'v bA—DiE 5 T DLFS| 'python' DNy > a
Bl 1142331976 T, ZLTID Ny ¥ a2 a— Rk, HEPRIFE SN2 NEBELYI CTOMEZFHHE T 2 7291
HbhEd, RELTVDEF—D Ny ¥ 2afHERRTERS LTI —EDRH - Big-O iikTi 0(1) -
TX—%TMBTZLILIRDET,
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3.20 BEHEDF—RBAMZI2—XTNTHELTREESHBEVDTIN?

FEEDANY 27— NDFEI, F—FHOFE0IC. F—HlrOFIEIN Ay Y 2l VT T, b
LX—DIa—RINRFTI27 M Miolkb, ZOMEEBEZ LN, ZRZED Ny Y afidbEboTLEW
T3, UL, F—ATP27 b EEELLZOPMETHN, EHIFEOF—r LTHELA TV 2 KT
BWODT, HEOHFOLY M) ZHEYIRIGFICE»EERA, LT, ALATIO2 7 VEEZS L TH,
Ny Y afl RS 7D ROPD FHA, HWEEZEZSI ELTH, 2Oy T a Nt FUDLRONEZFT
7 bPOMEIFERLZTLEI DS, TRDHROLDERA,

VANTA YT TEINLFHFENRLERS, FTHMIZY A M2 X T VICEBRL TSV, B
tuple(L) &, VAL EFUZY PVDXRINEERLET, XINMEIA I 2—KTNEDT, FHFHEDX—
ELTHRET,

WL O DRZIT AN SN o 7R %

e« 7RLRA (A7Y =27 ID) DAy alUR b, ZHE FCHEDHFLVWY R FZ2FEoTHRONHR
WOTEKHTS, filzi:

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

(1, 2] D 2fTHD id X 1 fTHOZN B> TL E 572 DI KeyError fIANZEHTETL &k 5,
SWHZE, HEOF—IE == 2o THERINEZRNETH D, is TERRVEWVWS Z LTI,

e VAMEF—2 LTS > EICar—%2E2, VAMII2—XTLEDT, BOEENDODSEEED
ZEMNTE, a—F2ab—323¢ ZIERL—-FINTBA[EERH 2 DT, ZHUIBKE T,

e VAMZF—L LTS 250, 2—HFREZARZLEEIERVIIIUER S, dLI—FIE
Nlb, BRCVAIPEEZINTLE oD Lo, BIRELAN7ORREEZECTLEVE T,
7223, d.keysO) DIRTOEIIHZEOF - LTHRAZ WS, FEOHELALZMDELT
LEWVWET,

o VAIMD—HEFEDOXF - LTHbhs, BiAHLEHO~Y—27 213 %, MEE. EHZEZLNS
DE Py TLRANVFTI 27 MEFTERNZIETT, VRAM2BODEXI Vb F— LTHZIET, &
T2HEOXF— LTEATL ., ZI00EEARRETOF 7Y 27 MCHAL LEHOY -2 %
NF2HEBDHDET - ZLTHUE, BCZRA 7Y =27 PR —-T 252 L E T,

RER B INRET 2 HELDHD FTH, HEBEEDOD L TITo T IV, I 2a—X TV REEE.
_eq _O)rz __hash ) XYy FOMARFEDIFTAAL VARV RIZEDDL W TEET, 2O, #FHE
(F7203 Ny ¥ 2 I HED L HIORER) WEB T2 EIBRLTDI v —FTI 27 bD Ny 2{lH, ZDF
7Y =7 bR (2 OMMOMEIR) Fich ZHBEE I NFT S 2 e BHEFICL T ZE W,

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

def __eq__(self, other):
(RDR=D12Hi )
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(RIDR=I D5 DR E)

return self.the_list == other.the_list

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

return result

BB VAFDX U A—DHFIZANY ¥ 2t TERNH DD D BAHEN . BifiA —N— 71— DH[REMED 5.
Ny ¥ 2 TEIXERICIR D 9,

EHW, ZOF T 27 IHFBIZZENZIDEPITLPD LT, ol == 02 (T4hDH ol.__eq__(02) is
True) % 51X WD T® hash(ol) == hash(02) (§74H5 ol.__hash__() == 02.__hash__()) THKRLT
3 b FHA, ZOHIBRISHESTERITNUL, HESLZDOMD Ny ¥ 2 12E D HEERIEEECEREZ LET,

Z O ListWrapper OHITIE, EHEZEIT 270D, 794 T2 =27 FHFHENICHBRD 7 v FENV X
FOEEINTIERD $EA. DR LT RD > RO RICOVTHEEZK S HIEDZVRD . Zh
ZLTIEWTEEA, KSEBEZTLIREI W,

3.21 %t list.sort() XY —FENTEVRA R ZREZVDTIH?

N7 =< Y ADME L 2 RN TIE, V=T 300732 Y A r0av—%21E2 DIXERNZNTT, Z
ZT. list.sort() FA Y7L —RWCVAMEY—-bPLET, TOZEZENRVED, ZOMEEY -
ENFVRAINERLERA, 25F5Z28T, V=S Nab—DBET, Y- FINTVLVRVHEDBEL
TBELVEEZ, 5o EFEELTLES L3RI RIADET,

HLWIYZFERLEEWRS, b DICHARAAD sorted() B EfHo T XV, ZoMHIE. 5260
7oA T VL —FA[REA TP 2 7 b LWY R M EAERKL, V- FLTRLET, HlZIX HEOF—%Y—
FENNEFTA 7L — F 3 2 HFEE:

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

3.22 Python TIXEDKSICA VR —T7 1 —AHFKZH_/ELERTZDT
IHh?
CH+ R Java DESREESIRMTZ LR, EV 2NN T B4 VX —7 2 — ZAHREOESEIZ, TV 2 —

ADRAYy RRBEMOFERMERLE S, 4 V& — 72— RAOEENT VA VBHCHEEN S Z e, KX
R7u 77 LAOMBICERN D, RSN TVET,
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Python 2.6 T, RIS 7 X (Abstract Base Class, ABC) 2EFTZ 2 X 51C4 % abc EY 2 —i2d
BIMENZFE L7z, DT isinstance() & issubclass() 2o T, A YRRV AR T F AW, H5 ABC
PRIELTVWENEIDF =2y V7 TEET, collections.abc EY 2 —/L T, Iterable . Container .
MutableMapping 7% £ Dffif7s ABC 2WER SN TVE T,

Python Tld, 4 ¥ X —7 2 — DL OF|fHIE, avR—2 ¥ bADHYZ TR MREICEDESN
iTo

EY 2 - NDODEYIRT A AL = ME, BRETRA ML, £V 21D VX —T 2 — ZXHEPH
HlEr LTH LB E T, £< D Python Y 2 — i, ik THOT A b 28322207 LT
FITTEET, WHRNEA VR -T2 —RBFSED 2 —NVEZ, A > Z—7 =2 —Z2DHMH W T2 R
7] ZIal—Ya Yy THMICTAMNTEL ZENEZWVWTT, doctest *® unittest TV 2 —JL, H3ZWE
P—RR=FT 4 DTRAITIL—L V=TT, TV 2—1lDa— FOLTOITINIMEN LT A 2[4 —+ %
WRTEET,

Python TRELSTEMR 7 7V r—> a v EMRET I &, 4 V&2 —7 o — AR FAkkic, BY)RT X b
BELEIBET, EBRCI A VY Z—T7 2 -2 TR TRAMTERVW TS 20ENEDHZDT, £h
PEizdbib 2 %3, HlZIE, list.append() XY v RIZHLWEREEZHINEY A OO DI E T,
AV B—=T 2 —ZABHETIE I D list.append() DEEDFEFECINZITOINE T A I TETEADL, TX
AL — M b ZOMREREHICHE»D ONE T,

TAMAA—=FZ2ELZLIFETHEHATIL, BT AMTEZ - REFI2LAFZ2L2RBVWTL & 9,
ANREE L TWEHREFEDO—D, 7 X MREIFFEIE, EREOa—- 2R d2 XD b, EFFTTAIR
4= rOEGERILART 2L I5KRDTVET, ZTDOEK L. Python &, RNV WVINKRTH 7 A br—2%
L EIRLTHIHOERA,

3.23 %At goto KNMEVLDTIH?

1970 . A& IFRMNEE LTz, BFR X goto X, HET 2D FELTL2DOHEEL WS BN X7y
747 A= RO BTH S, BKESETIE, DR NV—TDFEBDHNI goto ZFETT, (Python
e, DIITIE if XK or ¢ and ¢ if/else REMHNE T, /—72IF wvhile X & for XZEfH, L—
7C continue * break ZEHL I L 2H N ¥7)

BEOFUCH L2 E70THENEST 2 7 MiEhI Nz goto” ZEr RS> b LT X E T, C.
Fortran, Z DD FFETD go H 5 WX goto MEDWYI L HFEIZE T, BINTRU LSRRI &2 FIUIME
FcHz e, WAL TVET, FlZI:

class label(Exception): pass # declare a label

try:

if condition: raise label() # goto label

except label: # where to goto

pass
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FIHNTIEINL—TANRRZ CIETEEEAD, EBEHICLTHZHUT goto DELHE AREN2dDTT, #
SDIFEZTLIEE W,

3.24 73t raw XFF (r-strings) 13NV I X5y a TR DO TIEWITA
LWDTIHh?

FREICIE, FEEDOANY 72592 2aTEDboTIEWITER A, BBD DO o TWERWAY 72T v a
. BICEIHXYERZZXS—F L, o TOWRWFEINEBELTLEVET,

raw XFHNE MERANY 7259 22D Z L L5325 7vty Y (FRXIEHRHT Y YY) ADAT
ZERLRTVEI K SNLDDOTY, 205487 vty Hid, KIGOIIR o TWRVWAY 72X Ty
SatERTI -t ARTDT, raw XFHNZZNERBOERA, ZORDLHIC, XY I RXFv>a2TITR
r—735Z2T, 5IANFEXFIE LTET N TEET, r-string PEKINZHINfHEHDNLS L =
12, ZOHAIDRITI DD T,

Windows DR ZHEET 3 L 221X, Windows DT AT AT — VIFEBEDRA T v ¥ adZ I3z
BREZTBWTL XL

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

DOS a<=y FORZRLEHET 2 2 212k, FlziZzoforhrzi L T E IV,

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

3.25 BHEDOHRAIC "with” XHMEZBVDIRBETTH ?

Python 1Zi. 780y Z7OETEZEDL with XAHDH, 7avZicAdeEernyrhrode 2, a—
FEMUHLET, MO LS BHEEZRHOSHESH D £

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

total = total + 1 # obj.total = obj.total + 1

Python Tid. Z® X5 mHEIXBEIKIC/R 5 TL £ 9,

Object Pascal, Delphi, C++ @ & 5 2D SFETIX, R EMES DT, BHELZAETH, EDX N
RAZNTVWED232 D ET, ZOUDPFHNEMNIOERTT - 2284 X WO TH a VA LRHIZ TR
TOERDRa—TE2HBDTT,

Python ZEIN AR 2 VE T, ZITRICEDBRUENSIRINZ DEANICT D T8 A BIEFICX U NEME
PIEMD 2 WVEREZINZ2 2D LNERA, AT, BMICHEODEITRED 7 MY Ea— MBBRINT
WAL D FH A, B—NRDh, Tr—rOLRDh, X UNBEWRDOD?

BIZIE. U TORERZA—-FAFEZEZEL & 5:
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def foo(a):
with a:

print (x)

ZDa—FRTE aldx. VI XUNEEER>TWRIREINTVWET, LA L, Python TldAf v &
TV RICEZDREZLBR SN AETD D FH A, a 2 BIZIFBEIZ o726, ¥5RoTLESTL &
I x EWIHAFD I B —NAVEREDRDH o726, ZHD with 70y ZOPTHEDLONEZDTL LI, 2O
D, Python OEIREFE2S, ZOXSRBERIIE THHLWIITR->TVET,

L2 L. with RZAUKHT 2 SeEDOKEED —HF DA (2 — FEDHIK) 13, Python TIHUAIZ X D fiH#IC
FITAhLNET:

21
42

function(args) .mydict[index] [index].a

function(args) .mydict [index] [index] .Db

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

IIHENWTL XL

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

Python TIIFEATIHICHATRED RSN, BEF I DR —ETHEL LD, TAIIFEITHEZ DT 2 E|
EHDH D £7,

Pl=RBRe LT, TREO Ry b 252 LT EoiZa— FEZHS MU, HEEXZELEZ LTHT
XN FE L7 (https://mail.python.org/pipermail /python-ideas/2016-May/040070.html ZH&),

3.26 BT T RL—RIE with XZHR—ELBVLWDTIH?

BN HEET, P23V —XR@EHIVTFAITRA=—I 2 e LTH-TH I ELEHEZF VA, ;DMWY
BREDIC, VAV —ERREETHEHD X2/ 71—k LTHEDNZGE, 70— XMWIRETT, HE
RGEIE, with XT contextlib.closing(generator) DX 5127 v 7L FET,

3.27 if/while/def/class XIZOOYHBELRDIFHETTH ?

FACAFHIRED 2720 (FBN% ABC SHOEED D) 12, 20 Y ANHETT:

if a ==

print(a)

3.26. BEZIRL—&IE with XEHR—FLABVDOTIH? 63
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if a ==

print(a)

ZEZNUI, BEDESBDLHARTVTL I, THIZFEAR. ZD FAQ OEERIZRD X 512745 T
L&o. TR, HEEDEERNZLHETY,

/NS BHHIZ, IR Ko TZT 4 DB YRy VAINA T P2 LR T ARDEILTY, AT 74
7TX A PDFORALMGNZ L2 TH, auy2HEENWOA V7Y F 2P ITRENZRDONTT,

3.28 %t Python TIZU X MR Z TILOBEICHYIDH>THRLDT
TH?

Python T, VR b, X7, HEEDRBOERDEIHICAH Y EDTTHRVWI LIRS TVET:

[1, 2, 3,]
Cal, i, Igl )
d={

"A": [1, 5],

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

IHREFTDOIIEZ. W OrOHEHALD D FT,

YR RRXRTINARHEEDY T IABPERITICE - TWE L 22, FIOTICHY~E2EBINTA3DEHITEN
WD, BEREFBMT 200820 ET, £/ ELI—2REITIEL, fTOUREZZITS
ZEMTEET,

FEZTAY<EZBELTLES &, BILOOWVWIZ —Z0iH D £5, BRI

"fee" s
Hfiell

llfooll s

|lfumll

CDODVRAMZIFADODERENDH D LIICRZIETH, EBRIWIKIEX3OLrdh THA, "fee”, "fiefoo”. "fum”
TT, BIAV<EMIFZ LI CTIUE, 2o —BETohE T,

BIFICH V< EDFTHRVWZI LTI, Taroaicksa— RAERDEEICRD 3,
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4.1 51T Z)—HRDER]
4.1.1 {E¥ X E{T5HDES2—IARTTUTr—avERTICRES LETH ?

FGATIV) 77V A DPOLEARBOPDZIRERES A TIVEI 2 —NBHIE30E I DFANRNTL EX W,
(FEES A TS VMBB 20BN B K51 m5, CORMEAXY 7T eNTEET, )

P— Fo—=F 4 DRy & =IOV TiE, Python Package Index 2 L7z D, Google ZDMD web ¥ —F
TP VEALTLEEW, "Python” IMAT—2o0_2DF—V— NCHKDH 2 iGEEZ MR ITIUL, 72
WTWRIZILDD DB RO ZTL & 5,

4.1.2 math.py (socket.py, regex.py, etc.) DYV —XA T 7AILIFLEICHD XTH?

EY2—NDY —RT7 7 ANMBRMT MR VEGEE, 20UF C, C++ b LRI S L EFFETH
ExNTZ, B VD LAEBEMNICRAAENSZED 2a—A2d LERA, ZOHE., YV —RIEFITAL
Zwrd LU ERAL, mathmodule.c D X 574H D2 (Python DFAAANNIEN) C Y —RAT 4 L7
FIDEIHPIZHEPH LNEEA,

Python @€Y 2 —Zid, (D7t d) 3MEDY £7:
1) Python TE»NLED 2 — (.py)o
2) CTEHIN. Bica—-FEN3EY 22— (dl, .pyd, .so, sl ete)s

3) CTHEIPN, AVETVRZYV Y ZEINTVEEY 2=, TOYRMEHFZIZIE. 25X 4 7L TL
72X

import sys

print(sys.builtin_module_names)

4.1.3 Python ® X7V ;% Unix TEITAIGEICTBICIFES LETH?

ZOoDFEHEBHDET ATV T NI 7 A NDE— ROBEITARET, BHIDITH #! TIHE D Python £ > &
T XRDARADBFENTWRITFAUTZ D /A

A& X, chmod +x scriptfile . HAIZ & - Tl chmod 755 scriptfile #EfTTIUETE LT,
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BEZ WSODRDITETTEET, ROIEENLTEIZDESIZ

#!/usr/local/bin/python

DEICT 7 AND—BRAIDITIC. FTv b7+ —24 LD Python 254 Y A b — L ENTWB 2L EEL
ZE&T9,

A2 Y7 +%& Python 4 ¥ & 7V RDOGFANKFEZS B2 BOWEEE, env 7077 40X 3, Python
AVRTYRPZ—HFDPATHDF 4 L7 bVICH BT ZRifEe T, 1FLAELTO Unix & 0S T
ROEEHFEYR—FLTVWET:

#!/usr/bin/env python

CGIRZ VYT IFTINZR->TIE WFFEEA . CGL 227U 7 D PATH ZEUI 72 W TWRRED B DTz -
TWBDT, EEDA VRV ZDMIRARZABFESRELDH D £5,

LEBD, 2 —YRBEICRBIHEL Jusr/bin/env TR T TABKKTZ 2B FET; LK env 7
075 AFBAIRNC LA B D 5, 205 BEEIE. KO (Alex Rezinsky 10 & 3) v 225k % 3

#! /bin/sh

nnn.n

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

nnn

ZHWE. RAZUTRD doc NFHIBRERTDZEWVWIB o LERELRDDET, LEL. Ihe
R XER I

__dOC__ = nun - Yhatever...""" }

4.1.4 Python ICIX curses/termcap Ny T —EHDFITH?

Unix & OS IZBWT: fE#ED Python V—RA7 4 APV E 22— 2 »i2id Modules 3774 L2 M JIC
curses Y 2 — APV TEETH, T 74 P TIEIV M LEINTVERA, (ZHE Windows AT 4
AMVEa—>a yTRERABATERONZ EIERLTLZZ W - Windows 1213 curses €Y 2 —WMIdH D ¥
BFAo )

curses Y 2 — WIEAML curses DIERER. B ZDOERR, IO FEET R—1. vy P w7 2H%
A= PR ED ncurses R SYSV curses DZ  OEREXFK—FLTWVWET, 2O Zkid, Y 2—12 BSD
curses 72 Lo TWARW OS Y3 EBENENW L 2EBERL I I, BHEX YT Fr23hTw3 0S
TEZEOWVWSHODDIIMEZS5TT,

4.1.5 Python 213 C @ onexit() ICHEHHETZ3HDEHD FTH?

atexit BV 2 —JLE, C D onexit() EFU & 5 RBEEEREZIEMEL 3,
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4.1.6 ST FINY ESHEDLBVDTINBETIN?

RODVPELRMER, 7 FNANY FIPMES GV AP TEESATNSIETT, ZAUIRD LS
WKHEOH S ET

handler(signum, frame)

s, ZHEZODREIBMTEZS INENETT:

def handler(signum, frame): J

4.2 &< HBEE

4.2.1 Python Q7O S LR AVER—X b 2T TBICIZES LETH?

Python IZIZZDODFT A 7L =2V =783 DWVWTWVWET, doctest EY 2 —id, EY 22— D docstring
DOERAGE RO TERSEFEIT L. % docstring Ik > THEZONEENZH LR L T,

unittest EY 2 —id, Java ® Smalltalk DF A+ 7L — 2TV — 7 2L EMiINZT AP0 — 4
‘7_7"6‘3‘0

TAMEEERBHICT 272012, 70770 2BVTEY 2 — OBV E#ISNETT, 7us 54T
. XERTOUNHEZEKP 7 FADAY v FTUURETT - 25F25Z8 T, FarIahidi kst
WHEL IO RMRBMES L EBVEOLNZZHDET (LD, B —IAERADT 7L RZT
O— >R T77EREDBHENDETT), IHIFEI L. TRAIEZTIOBEIDHLLRoTLEDI D, 7
0277 NIRRT B — NVERIRFET 2Dy 5 NETT,

78275 LD "global main logic” 1%

if _name_ == "_main__":

main_logic()

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

Tar g anEHEN, BB 7 ADFENBVRTWIREBIC o7 6, ZOEMERK T 7 R MR E S
NETY, —HOTRA I ZHIELT 27 A MRS —MEI. ZAZNOEY 2 — VICBHENNITZ Z e TEF
T, ZAUITFRDHA D 2 5B 3. Python IXfliFETALEL RN OT, BIFLHETY, " #iFa—
F (production code)” &fifTTT A MR ZE Z & T, NIRKETOMET S 2 b FVERETRHIC RAT
DBEIRKBEDT, a—7 4 YI7ERZ LD DR SELVSDIZTELT,

T LDAAL VEI 2a— )L LTRKTENZDOTIE R W "H#HTEY 2—0" 12, EYa2—ILOHCT A
FEEDDEVWNTL & 9,

if _name_ == "_main__":

self_test()

4.2. K< HBE% 67
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BN A 2 =T 2 — R EHLES 70/ I ATE R, JHA VR =7 = = ZAPEZIRVRFT D,
Python THEX Nz "fake” f VX —T7 2 —RZHoTT A MTEET,

4.2.2 Python D R Fa XY bXFIDNS FFa XY bZERTBICIFESLETH?
pydoc EY 2 —/LT Python Y —RX2—FAD KF a2 X2 XFH» 6 HIML 24K TEE 5, MRk
12 docstring 2> 5 API F& 2 X ¥ b ZARKT 5121d. I epydoc W IHERES H D £3, Sphinx b
docstring DINEEZEDZ B TEET,

4.2.3 —EIC—DOHREZEIS T BICIZESLETH?

Unix % OS TXWL ORI ERD D £F, curses Z{H 5 DMNRELRL D T TITH, curses [FENITIED
LRKEBEZEY 2—LTT,

4.3 AL vk

4.3.1 ALy RZFE--TOJFLZEICIFES LETH?

_thread €Y 2 — /L TlEd% <, &7 threading €Y 2 — % # - TL 72XV, threading €Y 2 — /LI,
_thread £ 2 — L THRHEINZEL AN LREAERD, LS EHRL E5,

4.3.2 ALY RHBE—DHEITEINTVWEVWKLSTY, BETTH?

XA VALY FBETT2Ledil, BTODAL Y FIZKETENET, XA VAL y FIZ#El &3 E20
T, ALy Rz 3 2REb 52 60 FHA,

BRI, 7a 77 408bDiz, ALy RPET T2+ ERKEEOZAY) -T2 MA 3T

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) # <——————————————————————————— !

LU, FRIZ LA DTS9 b 74 —ALTiE) ALy REATLTEITINZDTIIRL, —D2DO0%F
TENZDTT ! BBRS, OS DALY FRAFZ Y a—F3, BiDALy FA70y 23N THLWVWAR
Ly REFB LRV ST,

EEICE T, BABOETORINCHL o AV —F%MA 32T
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def thread_task(name, n):
time.sleep(0.001) # <-——————————————————- !
for i in range(n):

print (name, 1)
for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), i))

T.start ()

time.sleep(10)

time.sleep() DRWVIEBERMZHAL L5 525D, L7+ D XS RMIEMAEZMES HFVBRVTL &
S 1 DOD7 474 71& quene EV a—N%EMHoT, Fa2a—FT7Vx7 b2ED, FEAL Yy FBET LIE
FICXa2a—IChP=F Y EEML, X4 YALy FICAL Yy REFRILBODO M= Y2 X a—2 oAl EE5 2
¥ T3,

433 1< TADT—H—ZXL vy RICEEXZIDIRBICIZES LETH?

BEHEHELTEEZ. HTLW concurrent . futures Y 2 — /b, $IZ ThreadPoolExecutor 7 7 XA %#{f5 =
&T3,

LR FT7AraV Rk EFicarra— L LwEEiE, BHOFTrY v 7 2EL I TEE
T, queue EV 2= EMHoT, PYadDVRAMNeBLF a2 —%EoTLHEE WV, Queue 7 T RIEA TV
FOURMEGFRRFEL, F2—ICEREZBMTS .put(obj) XV v K, ZASLEREELRT .get() XV v K%
FoTVWET, ZOZF7RF, FNTFTADOT aT7nE-5 D 1 HEFIRDHIN S Z L 2HIET 2 DIC0ER
oy ZEICHELE L E5,

B ro2 LfrndH D 3

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue is empty, it
# assumes there will be mo more work and exits.
# (Realtstically workers will run until terminated.)
def worker():
print ('Running worker')
time.sleep(0.1)
while True:
try:
arg = q.get(block=False)
except queue.Empty:
print ('Worker', threading.current_thread(), end=' ')
print ('queue empty')

break

(RD<—12Hi <)
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(FiDR— 25 D %)
else:
print ('Worker', threading.current_thread(), end=' ')
print('running with argument', arg)

time.sleep(0.5)

# Create queue

q = queue.Queue()

# Start a pool of 5 workers
for i in range(5):
t = threading.Thread(target=worker, name='worker "% (i+1))

t.start ()

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

q.put (i)

# Give threads time to run
print('Main thread sleeping')
time.sleep(5)

FATRICE. UTo ks ictihanxs:

Running worker
Running worker
Running worker
Running worker
Running worker
Main thread sleeping
Worker <Thread(worker 1, started 130283832797456)> running with argument
Worker <Thread(worker 2, started 130283824404752)> running with argument
Worker <Thread(worker 3, started 130283816012048)> running with argument
Worker <Thread(worker 4, started 130283807619344)> running with argument
5, started 130283799226640)> running with argument
1

, started 130283832797456)> running with argument

Worker <Thread(worker

g b W N~ O

Worker <Thread(worker

IDHLWVWILWEEY 2 LD FFa Xy FEFANRTLEXIV; Queue 7 7 RIZHBHERA VX —T7 2 — %
LTV ES,
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4.3.4 JO-NIBEQEABBEOEENAL Y FE-TICBZDTIN?

global interpreter lock (GIL) AANFEFCEDAI, Python VM T—EIZ—D2/ZIF DAL v FAE[TEhE L
PRIEENTVET, —f&IC, Python TIERA Ly FEIOYIDEZ 2L P a—- F@ROMTOAITVET,
PI B ZDEMIE. sys.setswitchinterval() TRETEET, LA o>T, ZRELRDNA b a— N
H. ZLTENRZNO@EDREL 2TO C HEEa— FiX, Python v 77 2D8EH» 51k, 7 v 7T,

IO kb, B ERABIED DI PVM A1 b a— FOFERHRT 2 2 L ABETT, R
Fig, #lBAABT - KB (BEL VR, BEF) O, BREHAETS "7 Iy 2557 EHER, FRC
7RIy T

Bz, UFROMEIRL2T7 F3v2TF (L. L1, L2 13V 2 b, D, DI, D2 3ft#,. x. y 34792
Moo j IR

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

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

INBiE, 7RIy TR EEA:

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

MOAT7T 27 P 2BEEHMZ 2 E5RERIE. 20X 727 VOBRAIV Y MAELRICR T B
_del__O XYy FEHUIHT I A, ZHAHELZITHIL LALERTA. JHUIRIC, BHEPY R
FORBIBLEFICETIED 9, 5O LI mutex 2> TS0 !

4.3.5 JO0—NIL1 >4 720w~ (Global Interpreter Lock) ZEXDR C I3 TE
BLWDTIH?
<L F AL v K Python 70277 AFHEFEE—20D CPU L2fFXT. (3L AY) £TD Python 23— K

2 IO—NILA Y2 FUE0vY (GIL) BEFSATOUIELAMEE LA 22 2 wS 22T, GIL i3,
Python 214 Y R~ AL FFaty bH—nN<v> v FICEHET 2 ETHRETH 2 L R IhnbTT,

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

necessary to compensate for the removal of the GIL.

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

of tasks.

CHIEZ I EfES> 2 v &b ET, CILREREOID2Z X A7 DEFICHEZIE. ZOIERIZETH C
a— FTITHbNTWBHE GIL 2T, ZOMICio R Ly FTEEIED SN F T, z1ib % hashlib
Y, TTRINETR o TWAIEES A TSI VEI2—LdbbDET,

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

to the interpreter state. And so on.

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

them to store all their global state in the interpreter state.

And finally, once you have multiple interpreters not sharing any state, what have you gained over running

each interpreter in a separate process?

4.4 A
441 77 1LEHIRTBICIRES LETH ? (Z0ft. 771 ILICET3HEM...)

os.remove (filename) %7213 os.unlink(filename) o T /X, RFa X MI os EV2—L
ZSRLTAESI WV, ZOZODOBEFET DD TT, unlink() 1FHIZ, ZOBIMOD Unix ¥ A7 L3a—)L
DEITT,

T4 L7 PURHIBRT 212 os.tmdir ) 2o TL 72X W, fEHICIE 0s.mkdir () Z2ffio T 72X W, os.
makedirs(path) (& path OFRDT 4 L7 VD, FAELEWVWDDE/EKRL £F, os.removedirs(path)
BHEOT 4 L7 P UDBETHIRD. 2O ZHIBRLE T, 74127 U Y -2kt Z2ohH2TEHIFR
L7/ 5, shutil.rmtree() 2o T 7ZE W,

7 7 ANDAFIEEE T 5121, os.rename(old_path, new_path) Zff-> T 72X,

77 ANEYIDEED BI12IE, £ = open(filename, "rb+") BfioT7 » A L %ZBI X, f.truncate(offset)
2o TRV, offset 1377 4V P TRBHMED Y — 7 TT, os.open() THIPNZT 7 A VHD os.
ftruncate(fd, offset) bHDFET, fA X7 7 ANT 4 ATV T & (NI VWEKHE) TT,

shutil €Y 2 —/IZd, copyfile(). copytree(). rmtree() &, 7 7 A WIMERAT 2B N o0 E

72 £ 48 S1T3 ik FAQ
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ENET,

442 7702 QE—FBICIZESLEITH?

shutil £ 2 —/LIZ copyfile() BB H D ¥, HERE LT, ZHid Windows NTFS RV 2 — 24 |
D alternate data streams b macOS HFS+ _LE® resource forks $ a¥—L FH A, ZZLBEETIEESL S
HEDLNBZLIZIFLALEDDERA. T 7ANMDN—3I v arRARTF—XBat —XNFEEAD.,
ZORDH DT shutil.copy2() S L ZDIFLAY (TRNTTED D FHAD) DRFFINF T,

443 NMFIT—BZ2HAHEETTBICIIESLEITH?

BRI AL F U T —RERDFHAZEXITIE, struct BV 2—LE2FHIS DB —HFHTT, ZTNTAALF Y F—X&
GBHEIEE) 280X FHEM-> T, Python A 7Y =27 MCEWT 2B TEET L., 2O TEET,

BIZE, LTFDa—FRE 774005 2 34 FOBE 2L A XA VOEK1BE2y 7T 4 7Y
74—y M THARAATT:

import struct

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

Tx—<v FHO > B TF—XZEHICE y P2y F 4 72 LET, T AADE, XFE W 1F—D2D”
B (2 N B) ZEAAAR, F T 13—D2D"long BE ZFHAIAAE T,

X DHRIZ 7 — & (B2, BEPEH/ NS OT S OR) i 72V 2 ) 1 LT, array €9 2 —
NS 2 TEET,

O IR

NAFVF—REHmAEEZTHITE. (TZWHBL51T "rb" & open() IKHELT) 774 V%L FY
E—RTHLIBEHEDHDE T, ROV (F741 D) "r" BHoHEIE. 77 A VETFAME-F
TH» 4., £f.read() & bytes A7 =7 F TR str A7V =227 M RIRLE T,

4.4.4 os.popen() IZ& > THESNT=/NAL T T os.read() HMEONTVAEWVWLSTY, Lt
TIH?

os.read () & BN T7 7 ANEBRINEREE. 77 ANVT 4 A2 PR E258ICH S, KL~V DR
T3, os.popen() &, #HAAAD open() BFABDEDELFUHD, GLANAVRT 7 ANF T =2 + %A
BLET, 5T, os.popen() WK o TR E N84 7 p B n N4 MBI AIS I3, p.read(n)
ZESHBEDNDD FT,
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4.45 > 7JL (RS232) R—MZT7IVERXTBICIFES LETH?
Win32, OSX. Linux. BSD. Jython. IronPython Ti3:

pyserial
Unix Ti&. Mitch Chapman {2 & % Usenet O#FEESR L TL 20

https://groups.google.com/groups?selm=34A04430.CF9@Qohioee.com

4.4.6 sys.stdout (stdin, stderr) ZBAL LS E LTHREBICALSNBVDIFHET
ThH?

Python @ file object 1X, {EKED C 77 ANT 4 A7V TR ED, WROEKEL £ ¥ TT,

FHAIAAD open() BABIC X o THEREINIIZLAEY DT 74 VF TP =7 FTlE, f.close() & Python
T 7 ANE T 27 WA Python OBEDPHIFHAT 6N TWEHDE T 2HEZDF, ZOTICHE C 774
NTF 4RV TREZHE2 EICFHELET, TR £ BAIR-V LR ZCH, f DTFTAIFZXT
HEIICEZ D £9,

L L. stdin, stdout, stderr 1& C THRHIRIIGNEZ SN TWVWB ZH 5, Python T FEBRICERNIHK
b E T, sys.stdout.close() 2575 % . Python LRXADT7 7 A LA TP =2 MZFHAL AT
25D T HHBOFLNETH, C 774074 A7) 7RI HALSNEFHEA,

TEH2 CI7ANT4AZYTRZDIL, ZO=Z20EN0EHL 212, STARYICHC ZHNELD B
ZeRMIDBNETT (FRIE HIREY 2—10 [/O ZRAZIBTLES 25 LAZEA). AYITHBE
72 51%. os.close() 2o TL X

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

os.close(stderr.fileno())

T3, BoEBe L Tezhzhn0,1,2 A ET,

4.5 XYy b= /A2 —%y b TOTFZ2T
4.5.1 Python ® WWW YV —/LiCIZfAhHBbDETH?

FATI7VV 77 LY AY=2 7LD internet ¥ netdata & WHEEZSHL TL 72X W, Python 2%, ¥ —
NYAL R I747 Y YA FD web YR T AZMERT 2 DIHENBRZLDES 2 —ADHD £T,

FAEAMER 7L —27 =27 0 EIEX Paul Boddie & & o T. https://wiki.python.org/moin/
WebProgramming TX 7+ Y AZNTVWE T,

Cameron Laird maintains a useful set of pages about Python web technologies at https://web.archive.

org/web/20210224183619/http://phaseit.net /claird /comp.lang.python/web_ python.
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4.5.2 How can | mimic CGI form submission (METHOD=POST)?

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

would let me do this easily?

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

#!/usr/local/bin/python

import urllib.request

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

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

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

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

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

'name=Guy+Steele%2C+Jr. "'

& 2E

urllib-howto for extensive examples.

453 EDEZa—IH HTML OERDRICIEETH ?

Web Programming (ZDWTD wiki DR— MBIV ¥ ZBRMTF SN E T,

4.5.4 Python QX T DS A=)V ZZXBICIFESLEFTH?
FEHES £ 75 1) EY 2 — )L smtplib Zffi->TL X,

LTRISRTDMN, ThzfliorZ  BAZANFEHDO X — LA ERTT, TOXAY vy Fid SMTP U X+ %4
K= b FTE23RZA IO ZTTHEHL T,

import sys, smtplib

fromaddr = input("From: ")
(KDR=12hiL )

45 Xy bhI7—=0 /A4 2=y TOIFZ2T 75
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(RIDR=I D5 DR E)

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

line = sys.stdin.readline()

if not line:

break

msg += line

# The actual mail send
server = smtplib.SMTP('localhost')

server.sendmail (fromaddr, toaddrs, msg)

server.quit()

Unix RED D b OFEREIZ sendmail Z# 5 Z ¥ TF, sendmail 70277 ADBATIES AT LI L > T
FeATT; B2 L X /usr/lib/sendmail o720, H % & =X /usr/sbin/sendmail 7272 D, sendmail
DIZaTAR=IBYPNFIZBELETL RS, $¥ I Na—FEIDL512RD %3

import os

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

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

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

p-write("Subject: test\n")

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

p-write("some more text\n")

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 V7 D connect() XYY RTTOYFITENELLTBRICRBESLETH?
FIZ select EV 2=V 7 v FOIEFAD 1/0 25 Db ET,

TCP #fini7my U7X NRVEIITELDIT, Yoy b/ ryouavd 78— RFRETEZILH
HKE3, ZLT connect() Lk Xz, AIFEICHICE 20, =5 —HS5% .errno & LTETHIN T
JEZHDEH S5 D 3, errno. EINPROGRESS (X, e EITHTH 205, LT T LTWARLEW
S5Zr%ZRLET, Hixb OS TEERZENREINDEDT, HRIZDI AT LATADPIREND 02D T
BABERHYET,

connect_ex() XY v FERMEZIIFINZERLZL THEAE T, JHUIHIC errno DEZRIRTTL & 5, K—
VY7 D7=DI2lE, B TE 7 connect_ex() ZMUHT IR TEE T -- 0 £721% errno.EISCONN (It
Xz 2RLET - F/2d, 2DV T v b% select.select O IKHE L THEXAALAREIANSL Z B
76 ®4E 1473 ik FAQ
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TEEY,

0 R

asyncio E¥Va—E, /70y X DAy P72 a— FEEIMEDLDIZTIL—LTV—7D X
SHRAHEERMLET, ZOMOBERBL LT, Twisted BSEETEARY — ¥ =T 1 DI T TV
T,

4.6 T—HENR—2X

4.6.1 Python ICIZT—ER—ZANYT—ADA VR —Tx—RIHDETH ?
1w,

1D Python 1Zi%. DBM %° GDBM R XD, T4 ATR—=ZADNY ¥ 2 \DAf YR —=T z—AbZFENTVE
¥, £/, sqlited EY a— i, BEETF 4 RZR—ZADMEBRT —ZR— 22U 5,

FeALDBRT —XR=ZADBYR— P ENTVET, FHllE DatabaseProgramming wiki page ZZM L
TLEE W,

4.6.2 Python TKk#EMABA TP TV b ZRETBICZESLEFTH?

pickle 74 77 VEY 2= T, T —MNBRAETINEZRRTEET LT 7400 VT b,
VA YRYDEIRDBOERETE I LI TEEFEAD), shelve 74 75V EY 2 —Uid pickle ¥ (g)dbm
W, EED Python A 7Y =7 b EUGKHNRSy B 7 REKR L ET,

4.7 BF

4.7.1 Python TEBZERTBRICIFESLEFTH?

FEHEE Y 2 — )LD random DELEAEREEZ R EL TWE T, FWHIZEMTT:

import random

random.random()

This returns a random floating-point number in the range [0, 1).
CDEY 2 — IR ZDOMEZ S DRHLL7EREED H D £5, filRiE:
 randrange(a, b) XXM [a, b) BB EES LT,
o uniform(a, b) chooses a floating-point number in the range [a, b).
e normalvariate(mean, sdev) ZIEH (FVR) izt 7SV 7 LT,
= Y RCEEEAT 2B KELBEBL HD k3, FlRI:

e choice(8) IZH5ZAONEI—Fr U AL VA LALRERELELE T,
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e shuffle(L) ZVRA+2A YT L—RWT %y IILLET, bbb, SUVXLHUEZET,

Random 7 7 ADA Y ARV RAZER LT, BEOMIREBERREZDOL BRI LD TEFET,
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51 C TIHEOBHEZESZIETEETH?

Fwv, R 2R BB ZELTHLWLWERA TETEAR LML Y EY 2—b% C TERE T, ZHUXER
¥ 2 X b extending-index TN TWVWE T,

Zr A OFED S D Python Ad Z DFEEEH > TVE T,

52 C++ THEOREAZESZLIITEETH?

W, CH++ WicH 2 C BEEEEZF > T TE % d, extern "C" { ... } T Python D4 > ZL—K7 >
A V%Z A, extern "C" % Python £ > & 7V X5 HIERZEMOENTENT L IZE WV, 7B — UL
7% CH+ A7V =22 + OMEREZRODDIIR RV TL & 9o

53 C ZE<DIIKRETT, OAERIHD FLEAD?
HEO C IR L 2DOHOR D /i, HNCE>TWohH ) £,

Cython ¥ ZDHM Pyrex &, H$HICEF L7 Python %2 JH b, Mi5$23 C a—FEERLE T,
Cython % Pyrex %f# 21X Python ® C API #8183 2 Z e R EETE T,

KT Python JEIRDPFELR WV C R C++ 74 T 7 VADA ¥ R — 7 2 — AWRERIGE, SWIG D X
SBY—NEFoTEFDIATIVDT—RESEABE I vy 7 TEE T, SIP, CXX | Boost ., Weave
TH CH++ 79479V ITEET,

5.4 C h5FEE® Python XZR{TTRICIFES LEFTH?

IEAT S EKEDBIEIE PyRun_SimpleString() T, — DD FHI5HERD, Y 2 —/b __main__
DaAYFTFAMTENLEFETL, K& S 0, 4 (SyntaxError 2 &%) BHEELLS -1 ZIKL
5, BEICHIE LT 4E, PyRun_String() % ffio T X W, ¥ — A& Python/pythonrun.c O
'PyRun_SimpleString() ZZML T ZE W,


https://cython.org
https://www.csse.canterbury.ac.nz/greg.ewing/python/Pyrex/
https://www.swig.org
https://github.com/Python-SIP/sip
https://cxx.sourceforge.net/
https://www.boost.org/libs/python/doc/index.html
https://github.com/scipy/weave
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5.5 C »S5EE®D Python AZFHET BICIFES LEFITH?

FDEM D PyRun_String() %, AKX — h Y HR)L Py_eval_input 2L THUHLTLZXWV, 24T
KREMHT L. FHEL CZOEEERL 3,

5.6 Python 772z +H5 C DEZEODHTICIFES LETH?

ATV bOBRNHKD £F, X TN S, PyTuple_Size() "R X %I L. PyTuple_GetItem() HHE X
N Ty VP ADERZELE T, VA MIHEBROBEE PyList_Size() & PyList_GetItem() 235D
S

bytes Tl¥. PyBytes_Size() M ZDEX %R L. PyBytes_AsStringAndSize() DS ZDENDRA v X &
EXRRMLE T, Python @ bytes £ 7Yz 27 M mull #5223 TEZDT, C D strlen() %{#HS
NETIRAVWZ EIERLTLEE W,

F72 27 POBRERET I12IE. FITHHNCEND NULL TRWIZ & 2D D7z T, PyBytes_Check()
. PyTuple_Check() . PyList_Check() R¥ZMWVF T,

WhHw 3 ’abstract’ £ ¥ X —7 =z =X HEEEXN S, Python A7V =27 MIRHT 2E LNV APL %
DET - EDFLWVI LIE Include/abstract.h ZFHATLZI WV, Zhzfis e, BER T Fanr
(PyNumber_Index() 72 &) % PyMapping API O~ v 7B Fa b alixz ¥ o&icii>7a k abichz,
PySequence_Length() % PySequence_GetItem() XX DIEE DD Python ¥ — 7 Y XAADA ¥ X —
T2 —RZT7I7EATEE T,

5.7 Py_BuildValue() THEEEDZ FILEESBICIEES LETH ?

TEZFEHA, fODIZ PyTuple_Pack() ZfioTL7Z& W,

58 CHoATZIIMDXY Y FZRUHTICIZES LETH?

PyObject_CallMethod () B TA 7Y =7 FDERDA Y v FEMUIHE LT, RKFIXXE A7V =7
by MUHT XY v FOFET, Py_BuildValue() THDOND X547+ —< v FXFH ZLTHETT:

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

const char *arg_format, .. 2) 8

ZHEIX Yy REFFOWHREZA T 27 MITHAEMT, HAAAPZ—PERPIIERD D A, RDE
IZxLC Py_DECREF() §ARENHZZbHHET,

BlZiE, BT 7ANF T2 LD "seek” AV v F& 10,0 %315 LTRERL X (774 A4 TV 22
FOEA P RE P L LET):

res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {

. an exception occurred ...
(RDR—T12Hi )
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(FDR=I 5 D X)
}
else {
Py_DECREF (res) ;

723, PyObject_CallObject () DFIEYV R MiZ BIC X TADRET T, BIEZ 5 1HU72 L THUH T2,
Zx—=<v MZ () 2EL. BEE 205 BTl IE. BBEREITTL < o TR 7(1)” ¥ LT
720,

5.9 PyErr_Print() (Z®Dfth stdout/stderr ICEIFET3HD) h5DHA%E
ZITRBICIFES LETH?

Python 2— FAT, write() XY v FEIR=PbFTEF T2 FE2ERLTLZE N, 204 TP =7 b
% sys.stdout ¥ sys.stderr IZfRALTL X\, print_error ZMEUH T, BIEHED FL—2ANy
I E RIS TLEE W, 25T Hid write() AR BEREOFNICITE LT,

D EHELRITIEIE, 10.8tringI0 7 I RAZES Z 2 TT:

>>> import io, sys

>>> gys.stdout = io.StringI0()

>>> print('foo')

>>> print('hello world!')

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

hello world!

CNERULIEZRTBARRLA TS 227 PERDESITHZTL &S

>>> import io, sys
>>> class StdoutCatcher(io.TextI0OBase):
def __init__(self):
self.data = []
def write(self, stuff):
self.data.append(stuff)

>>> import sys

>>> gys.stdout = StdoutCatcher ()

>>> print('foo')

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

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

hello world!

5.9. PyErr_Print() (€ D1t stdout/stderr ICENFT3HD) HSDHNZEZITEBICIZLES LETH 281
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5.10 C 15 Python TEHMNEED 2 —IIICTIVERXTRICIFESLE
THh?

MFDESCET 2= N ATT =2 PANDKRA VR Z/BONET:

module = PyImport_ImportModule("<modulename>");

ZDEY a—NADPEREA VAR-FERNTOVARY (DD, % sys.modules [ZHATWARW) &b, ZHIFE
Va—EPIMEL T, 5 TRIFIUL, B sys.modules ["<modulename>"] DfEZIRL 3, 1B,
CHUFEY 2 —NZ2VDRLGHEIZEMICORALFEA, THUTEY 2 — AL E N T 'sys.modules 1T
REINTVE e Z2RIET 5723 TT,

INT, EV2—LOENE (DFD. Y 2a— LV TERSINIMAEEDOLE) KWUATDOLIICT7 7L ATES X
Y QIEICE

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

PyObject_SetAttrString() ZFEATEY 2 —LDERIRATZ L TEE T,

5.11 Python 5'5 C4++4+ AAM VR —T 11— FBICIFESLFTH?

DV BRZIGLT, WAWARFELDH D T, FETLIR5, "R EHDIAAL” FFa X2 2t
IO IHRDTLEIN, BB, Python 7V Z A LY AT LI > TR, C ¥ C++ 3DEOEDLY TH
Ao 26, CREEIR (KA ¥ &) BUZHSWTH LW Python ORI ZRHER T 2758HE C++ A7V 22 b2
MLUTHHEITT,

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

512 Ev F 7w T I 7AILNTED 2a—ILZEMLELSE LTS XM UICK
BMLEL. BETID?

ty }Ty FREATTROSRITIR SR T ddTHRVwe, BV FIREERLES, (ThEETI
B, DEIEOBNY VR 7Y T by IBRETTH, TONTIZNENSDTIHSEINTRE S MifEld
BWTL &S, )

5.13 #iskZE TNV I TBICIRES LETH?

iz e — R EN-HERIC GDB 215 ¥ =, R0 — FXNZETITL—I RS YV b E2RELTIWITF
Ao

.gdbinit 7 7 A MIT (E7IAEEINC), ZDa~<y REMATLZE W

br _PyImport_LoadDynamicModule

Z1L T, GDB ZkE#H7T 2 & =iT:
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$ gdb /local/bin/python

gdb) run myscript.py

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

gdb) br myfunction.c:50

gdb) continue

5.14 Linux ¥ X7 LT Python E2a—J)LZaYNAILLEEVDTTH,
RODsBWI71IDHDET, BETITH?

Most packaged versions of Python omit some files required for compiling Python extensions.
For Red Hat, install the python3-devel RPM to get the necessary files.

For Debian, run apt-get install python3-dev.

5.15 " A5E£ (incomplete) BAN" & " FEY] (invalid) BAN" H'5
XpTBICIFESLEFTH?

Python £ &5 277 4 74 &2 7Y XTI, AN PERELE (BIZR Vil XOWHBED 2 XA T LK
. Ay AR=ZBEFIGIAFZALT TORVRRY) i3t 7a >y 7 252 6N ETH AT RiEY]
TH2EZWXEFHEIIHLL I — Xyt —IDPE5260%T, TOLIRIDZFVERPBLEVI LD D
£9,

Python TIIHERITER D22 FWITTFITEW codeop EY 2 —ADMEZ 3, HlZIX IDLE 22 hzffio
TVWET,

ik C TIT5 &S fliH & /77%1E. PyRun_InteractiveLoop() % (BZ 6 BlOR L v K T) MY
L. Python 4 ¥ &7V X Zdbhlo AhzhbEs Ty, HAOANBEBZIEET 2D
Py0S_ReadlineFunctionPointer() ZFETH I b TEXFEF, sfLWVE ¥ MiE. Modules/readline.c
% Parser/myreadline.c ZZML T Z& W,

5.16 RKEED g++ > >ARIL __ builtin_new ¥ __ pure_virtual Z &
DFBICIEES LFETH?
g++ EY 2a—NZEICE — FF%121E. Python ZFHa > 4L, £h% g++ THY > 2 (Python

Modules Makefile N LINKCC 2% %) L. #k5k% g++ TV > (flZIE g++ -shared -o mymodule.so
mymodule.o) L7ZRFHUILD FEA,

5.14. Linux X7 LT Python E2a—)ILEZaYNAILLEVDTTH. RONSHEVWT 7I1ILHHDE
¥, BETTN?
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517 XV v FDOWLK DHiE C T EDMIE Python TEESIN-AT D
HShUSR% (MEBLT) EBLIZTSETH?
IV, int . list . dict BEDEIL M V7 FADBFERTEET,

The Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) 221X, 4
Z C++ 22oTE%EF, (4B, BPL 2o T C++ THELNAIRY 7 A2MATEET).
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WINDOWS E£® PYTHON FAQ

6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

IR LD EMAERTIED D THA, Windows 2~V R4 Uo7 0l I LA 2ETT230I2E8R
TLE->TW2HEER. ETHLLRILICEZXZZTLLED; 25 TRVWEAIR. 5P LT3 EN”NET
L&9,

HHEOMEFFRRE LM o TV EOTRIFNUR, REIICIE " a~xy F7ary 7 b REeIhTnsd
DIz, Windows A< Y REXA TTBZZLIHRETLE D, BEZIWVIV 4 Y FVIIMBEAN—T cnd M
RLTEHLE T, @FEIRDEIZRZHD Windows @ " ax> F Fa>y 7+ BEIAZDT, V4 ¥
ROUDEE L 7200015133 T

‘C:\> J

CONFIIEZ>TWED, ERDHoDTBEZDT, aYPa—XDORER. HRHEEMAZ LI
o T, ZDESITHTWVWRZLEBHATLLS:

‘D:\YourName\Projects\Python> }

ZDEIRT 4 Y FYEZMITIE. Python 70275 A%Zz80 3 FIINETNCES F T,

Python 22V 7 hi& Python 41 2 FVZ LN 25|07 02T ATREIARITNUIE SRV E WS
ek, HBETIDERDDET, A VX TVRIERTZ Y T M EHAAA, NL ba—Rizay 4L, A
A PaA—REEFTLIRTILE2ELEET, TE A X TV XD Python X7V T M 2D S 72D
. CABHEETZDOTL & 557

FFRONS, A FY 4 2 RO "py” WO HEENA Y 2T X2 EE T 245" TH 5 Ll S & o 0 H
BHDET, avY FU4 Y FUZlVEs py 2Woa<w Y F2 AL, VE=VF—2IIWTLI IV, :

‘C:\Users\YourName> Py

RDESRHNHBRZBTL & 95

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on

—win32
(RDR—=V ki)



Python Frequently Asked Questions, J1)—2X 3.12.9

(FiDR— 25 D %)
Type "help", "copyright", "credits" or "license" for more information.

>>>

AVETYED MFEE— R BEED £ L, ZHT Python OXXRREXMFHEMNICATI LT, FFoTWBIH
WETPIHlZ B2 Z e A TEET, ZHH Python DREDHEAED VL DT, WL OhDREEATAN
L. #RERTHEI»PDTAEL &

>>> print("Hello")
Hello
>>> "Hello" * 3

'HelloHelloHello'

ZL DANDNEEE— FEEFTEER vl T AAREETEKE LT> T E 3, W& Python v > a
VEKRDLEVWRS, exit() BRI, Ctrl F—FM LA S Z ZASIL "Enter” F—%H#L
T, Windows a< > F7r Y7 MIR - TLEE W,

AZ—bk FTRTOTAOY 5L Python S.x  Python (command line) D X 5 RIHEHN AR —h X =2 —1C
Affp2rblhEtA,. SHEEHTIE, FILLT 4 RV >> WS 7ay bR 6NAZ5TL &
5. ZDEHE., exit() BEENUOH T Ctrl-Z2 ZANT 22V 4 Y FUIEHAL £9; Windows & 1 2D
"python” <Y F%2 7 4 Y RUTEFTLTWT, A YXRTYVXEKRTIELZIZ, 2OV 4 Y RURAL
S

py 2 EAFHEINT VS Z L DR TE /DT, Python 27V 7 b 252603 X512k %L, 2
D7H12iE Python 227V 7"+ O N2 D 2 WIHN SR %252 2 083D D $9, Python X7V 7 bH
TAZ Fy FIZHD, hellp.py LWVWILHIT, BroXRVWItiavy N7y ok —a741L 27 b
VEBWTOWARERELEL x5, 29 T2 RDESBREXRVASNETS:

‘ C:\Users\YourName>

T ZETRIE py DBAICRAZ VT DR AT S LT, Python KRZ VS +2ET XS py 2~
YRIZMRTER:

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

6.2 Python X7 ) 7 FZRITRIGEICTBICIFESLEFTH?

Windows Tl&, H#0D Python 4 ¥ A b —=Z133TIZ py IRFZ2H 2 7 7 4 VE (Python.File) & BHE T
. EDT7 7 ANENCA VR TY) ZEFEITT B A —T>a<w > K (D:\Program Files\Python\python.exe
"B %*) EH5ZE T, avy RTa YT s foopy’ ¥ LTAZ Y N EFEITARICT 22Ty
T3, A7V T FEIRFIRLUT foo’ 72 & A TLTHEITLILVWDR S, PATHEXT BRIEZARIC py %
MZTLZE W,
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6.3 Python DEZHCHELHIHD BB HBZDIIHETIH ?

7 Python X Windows T THREEH L F T, & XL E Python BRI AX — b7 v F IR
DPPB XIS VINTLR= DD KT, BICEMRZ LT, Python ZRIBICERE S hi-fho
Windows ¥ A7 ATIEELALEHILDTT,

COMBIZZEDTI VDT ANZAMNKY 7PV 27 DREIAL Lo TRISNZZRHDET, VAL
AF¥ ¥ FOHFITE. 77 ANT AT LAPHDRTDHmAALEREMT 5 K5 ICHRELHAIL. ZHORAX—
7o A==~y FEFIERTIEDPHOENTWEDDDHDET, DRIZDIVATLDIA VAR X v
VI MY T OHRERMEDPD T, AYICFERICRESINTVSE Z e RHEFIZLTLIZE W,

6.4 £'>9hidE Python XU 1) S % EXE ICHEFITH?

FITRRE Y7 7 A VEAENZ Y =V D—E £S5 LTS Python RV T DB RRZY R7OVINA T ZEN
FIN? 2BRLTIELSI W,

6.5 *.pyd 7 7 JLiZ DLL LRALTTH ?

B, pyd 77 AW AL ERICES5RBDTETR, PLEVHDD 3, foo.pyd W5 %D DLL A3
Hotzr Lizs, ZHIIEIEE PyInit_foo() DBEFENTVWARITNERD F¥ A, Z 5 T4HUL Python T
"import foo” ZFH I} T, Python & foo.pyd (% foo.py. foo.pyc) Z#EL T, HIUL. PyInit_foo() ZM
HLUTHIEL X5 2 LES, Windows 25 DLL OFEEZRE L T 25D LEWV, .exe 7 7 4 L% foo.lib IZ
VY7 35DITIEHD EEA,

7B, foo.pyd ZMHE T 5,821 PYTHONPATH T H, Windows 23 foo.dll M T 3 %2 ¥ [F U Tlk
HOFERA, /o, 0TI F ANV YLz EEZ TR ST LDETIC Al BDRETT D, foo.pyd 1
FITIIDEIEDH D FHA, BBEAA. import foo L7zWA S foo.pyd XM ETT, DLL TiE., V¥ 27k
Y —Z3— RFNT __declspec(dllexport) Lo TEFEINET, pyd T VU 7I3EZ 288DV X
FTERSINET,

6.6 Python Z Windows 7 U4 —> 3 V|ZBHIALICIFES L5 W
WTEH?
Python A > & 7V &% Windows app IZHDATHIEX, XD LI ICEHTEFT:

1. 7720 .exe WIZEH Python ZEXDIAATE LR LEWT FXW, Windows Tid. ZhHEH
DLL %o TW3 K RET 2 —LDA VR— M Z2MHET 27912, Python I& DLL TRIFNIEZR
DEEA. (FFaXy MU TWRWERLREFEO—DHTT, )b DIZ. pythonhV.d1l ¥V
Y7 LT ZEY; T@lEZud C: \Windows\System 124 Y A b —LENTWVWE T, NN & Python
N—3 = VT Python 3.3 THIUZ 733" D & 5 BEF T,

Python 12, load-time 12, 721 run-time 12V > 27 TX %9, load-time 72V > 7, pythonlN.
1ib I LTV ¥ 732 DT, run-time 72V ¥ 2713 pythonMV.d11 LTV ¥ 27§ 5HDTT,
(— 17215 &: pythonNN.1ib IX pythonNN.d1l KX T20WbWw23 " 4 ¥V E—-+ 5475V TF,
CAUIBICY Y AT B VARV EERLE T, )

run-time 2V Y27k, V) VI OFERERVCHMLL FF, 2 TEETRIOOAEST, a—Fi&
6.3. Python OEEFEHIHIDIZEHHZIDIEHETTH? 87
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Windows @ LoadLibraryEx() /L—F > T pythonMV.dll Zu— FLAZFAUERD FHA, 2—F
& 72, Windows ® GetProcAddress() /V—F ¥ TEHN 5K A ¥ X T, pythonNN.d1l (F7#b
5. Python @ C API) DV —F Y T —=XAT7 7EALTWRIFNUIRD FH A, ¥7BICE- T,
ZDXRA &% Python ® C API OV —F Y EMOHITEED C a— FIEBLTHEI T,

2. SWIG %2ffx1Z, app DT —X & XY v F% Python Tz % & 5123 % Python ” #LiEE Y 2 — L7
ZEHICENE T, SWIG BHAZMESR o T NETL &I, MREL T, exe 7741 OHIZ Y
Y735 Ca—FMRTEET (), DLL 2/ 5%<TH &L, V7 bfliICRD £3,

3. SWIG 3R DA AN 2 ET D init BIEL (C BIEY) 2/ED 3. BRI €Y 2 — L DOHHEIH leo 7
5. init BIEDAFIE initleo() 12 D £3, SWIG shadow 7 7R Z[Ho721Z 508 KL, 25T %L
init BB ORI initleoc() 127D £F, U shadow 75 AHMFE S 1Z L A VRN helper 7 5 R
ZAHEL %5,

27w 72D Ca—FK% exe 774NV 7 TEZDIE. LB OFEUOH L ¥ Python AD
EV2—NDA YR=IPAFLEHPSTT ! (FFaX Y MEINTOWRVWERBREED -DOHTY)

4. 5212, LFOa—Fx{fioT Python 4 ¥ X 7Y XREHIREY 2 —LAATHHALT 2 Z e AT
£79,

#include <Python.h>

Py_Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.

PyRun_SimpleString("import myApp"); // Import the shadow class.

5. Python @ C API I2id. pythonNN.dll % UL K3 3 Dicffibhiza > 54 5 MSVC MSto a >4
SHEMES LBNE “OOMERH D TT,

BIRE 1: 3> %4 712X 2T struct FILE 23 220872 3729, FILE * 5| 8EW2 VbW 3
P EEKEE B, Za VA SBREBETE X ERA. FEOBELS. IS IFBEKERBIC 5
TWVWET,

MIRE 2: SWIG X void BN D T v BAER T2 L 2l Foa— REERL 3

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

»¥. Py_none ¥ pythonNN.dIl A® _Py_ NoneStruct &\ 5 E#ik 7 — Z#EICEMT 2~
TS, ¥/, ZOa—RiEha > 4 SBRETIIRMLET, 20— FERDISICEZIZTE
XU

return Py_BuildValue("");

ZAUT. SWIG % £ 72 2 720 (FE SWIG 05 2AF0ETT) FATH. SWIG O %typemap
Oy FRMoTHBNICEETE 2 £ 5104 £,
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6. Python ¥ = V227V 7+ %{# 5T Windows app N5 5 Python £ ¥ X7V XY 4 ¥ RO ERERT %
DIFVWHIETE DD T A EDESIRXERENDEY 4 Y NV E app DYV 4 Y RV AT AL
RHEDERA, GLAE XA T4 TR AR TV EY 4+ 2 FU% (wxPythonWindow Z{fo7bD L
T)EBRETT, 2DV 4 ¥ FU% Python 4 ¥ &7V X0 DIIHHE TS, Python @ i/o 1
HHOEXEFHR—FFE VAR ATV MCHUAALY FTEHDT. read() ¥ write() X
Yy REED (JHREY 2 — LV TERINT) Python A 7Y =227 F T ZHAUIVVDTT,

6.7 TF 1 42h Python V=R TZBFICHEALBWVWESICTBICIE
ESLETH?

ZDFAQ TREATEMHS Z 2EDHEXV A, Python XA NLH4 K PEP 8 Ti&, EfiX43% Python
I— FIZERAR=R 4 D% 5 Z e 2R L TWES, 24U Emacs @ python-mode D7 7 # L+ TH[H
CTY,

WhRBIT 4 RTH, RTLAR—ZAZREEZDIEIELBWVWTT, MSVC 3£ FUIMIHETHH, AR—
RS XS TAREDEHHICTEE T, Tools Options Tabs ZFRL, 774 NVEALTD " F7 51
F? D7 RTME” 2 " AT MBI 4 BRELT, " AR—ABFHATEZ DFIFAREX BRI TL
7ZEW,

Python ¥, 3 LA 7T AR—ZAMBREL TV Z L THRIEDZEHIZHEEN D 23545, IndentationError %
7213 TabError #iAM L ¥, tabnanny £V a2 — L ZETTEIL T, T4 L7 MU=V Y =% Ny FE—
RTF v I/ FTE5IENTEET,

6.8 JOVI T3 EH<KIFRERBTBICIFESLETH?

msvert B a— i Z{fo T IV, ZHUIEHED Windows EFIEEY 2 — L TF, ZHUIF—KR—F
DTN TOE 0N kbhit () &, KRETZ 2R —XF %2185 getchO) BERLE T,

6.9 missing api-ms-win-crt-runtime-11-1-0.dll T>—Z RT3 ICIFE
SLETHM?

COMBEZEHRNA VA P =L ZRN TRV Windows 8.1 LR Z{# > T\ & Python 3.5 METHAT

BIERBHNET, ETEDREDARL—T 4 VI IAT LB R-FINTBOYRGTH B I L 2R

LTLEZWV, ZRTHRILBEVESE. C 7Y R4 L7y FF—FDOFEA Y 2 b= HIEKIZDOWT

Microsoft support page ZZHRL TL 72 &\,
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7.1 —figH97% GUI OERM
7.2 Python @ GUI YV —)L* v MMZIZALHDOD EFTH?

Python OEHEMZ L RIZIX, tkinter ¥ W5 Tel/Tk V4 Y= v bty DA 7Y 227 MEAIL VX —
Tz —ANEENTVET, THAEIRLBHICA YA M=V LTHZIZ2TL &S (BE¥RS, Z4ud Python
DIFEAED NAF VT4 ARV Ea—Yay TRAMEATWERSTY), Y —ANDKRA > &RizE, Tk
WBT 2 LWIEEIE. Tcl/Tk h— 2= 22 L TLZE W, Tcl/Tk & macOS . Windows . Unix
77y M7 A= AIREBITKR—=XTLTT,

WNRETE2TI79 b 74— EXoTREMOERBEDIDDEST, Y7 v b7 4 —2H BXY 77 v b
Zx—ulilfFg O GUI ZL—4T7—27 DY A % python wiki TBRTZ %3,

7.3 Tkinter O &R
7.3.1 Tkinter 77V = 3> FETRICIZFES LETH ?

Freeze ZARX Y K7y 77V r—a v 2ERTEY—LTY, Tkinter 77V 75— a Y 2EMT 5L
T, FNUE Tl & Tk A4 77V ERQRELTZDT, BORX Y 70 2idnh 8 A,

—ODFREKIX, 7TV = avic Tel & Tk 54 77 VR L., BREZ# TCL_LIBRARY ¥ TK_LIBRARY
TI7YRALHEET BT,

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

distribution (https://tix.sourceforge.net/).

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

Windows AD T Z v b7 4 —L2IZDOWVWTIE, FW, ALy REABEDHDFEA! L. [/O a—-F%
DUBERLZ IR D A, Tk 121E Xt @ XtAddInput () 2 — L RAFELSDHRHLEDT, 774l
F4 A7V FRET /O DAMRER . 212 Tk XA Y L—FoMEh3a— ANy ZEBEERTEET,
tkinter-file-handlers ZZH L T 72& W,

7.3.3 Tkinter TEIK F—NA 2T »IDESNELEA, BETIH?

bind() XYV v FTARY MZ #EOMITF NI 4RV bV R I, @R F—AHEhi Z2l2E 2 Y
PN WS EES & CHPRNE T,

B RNRFREEE, N VT4 YIOBEAINEZ T ATy M F—KR—F 74— AR BRIRVI L
TYo Tk FFa2 XY P TT74—A Ry FRMRLTLEEI WV, @BEEV 42y bOHFERZ Y v 752
e THF—KR—FI74—DRELEZONET (E LTINS ZO6NERA, takefocus 7> a v %S5
RLTLIZE W),
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"% PYTHON ARADOOYEa—RICA VA F=ILENTVBDT
Ih?” FAQ

8.1 Python &I TIH ?

Python 37025 I V7 EFED—DTT, Python 3L 727 7V r— a b TWE T, Python i
BRLPTVOT, —HOERSPKETAMHAO v S 3 Vv /3B LTEDLATVWE T, —/7T. Google,
NASA. Lucasfilm Ltd. X5 BT eryzy >y arihy 7 b v 7HEECDELALTOET,

Python {ZDOWTd o b3 L LA D 720z 6, Beginner’s Guide to Python 2250 F L & 5,

8.2 %2t Python DI VAV A —ILENTWVWEDTITH?

A VAR =V LTHEZIDROVDIZ Python DB3HRIZDI AT LA VAP =LENTWBR E LH, ZOHEH
WKW O DR[EEED D D £5,

e HLLS, Va2 —ROMDI—FR TR T T IV ITEBERZDIZA VA=A 1LEDOIS LA
FHA, H#BZFDT U EM 5> TWT Python 24 YA M=V LB RERHD £,

¢ XIVIVIAVAFI=AENTVEY—F =T 4 D7 SV —aryp, Python THEPATWT
Python DA YA b =L EEATWENb LNEXA, ZDE5 BT TV r—>aid, GUI Fur's
LBy PT—T c = NREHR Y S IET, SSADDFT,

e Windows ¥ »IZ% Python 234 Y A b =L ENib D H D £3, Z DHHER KT Hewlett-Packard
% Compaq %% Python Z#lAAATWS Z & ZHEFE L TWE$, HP/Compaq DEEY —1OHIZ
¥, Python TEIN/ZDDbHZ LTI,

e macOS ®—#dD Linux T4 A bV bEa—ariy, 2D Unix IRV —TFT 4 VIS RAT LY
27 AIZiE. Python 235 7 4L b TA YA P —AERTWET, HEHEAS > 2 b —)LIC Python 23& £
NTWVWBDTT,

8.3 Python ZHIFRL THLWWTITH?
Python % & 2 bFICAN2ITED 5,

#HDD3 Python ZEBKILTX Y ya— R L0 THIUR, MOREDZHIRT 2 2N TEET, Windows
T, ayra—A 2o 7u s A0EMEHFREZ/H->TLIZI W,
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Python 23— FX—F 4 D7 V75— aiZ&oTA VA=A ENHE, FARCHIBRTE XTI, 2
D7V r—2aYiFEELRL D £F, Python D7 4 L7 MY RHIRT 20TERL, 207 7Y r—
avDT VA VA =T —EFINRNETT,

Python 234 RV —F 4 Y Y AT AZEHFENTRKKZ S, HIFRIIBED TEERA, HIFRLTLES &,
Python THE» N/27 075 232 EHRABD, ZOFICIEBERLDOBEFENTVELD LOLERA,
ZDEE. BRI AT L 2KOHA YA M —ADRBEIZRZTL & 5,
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>>>

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

executed interactively in the interpreter.

/N

DHLDPEZONET:

e The default Python prompt of the interactive shell when entering the code for an indented
code block, when within a pair of matching left and right delimiters (parentheses, square
brackets, curly braces or triple quotes), or after specifying a decorator.

o HHAAADER Ellipsis

2to3

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

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

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

Tools/scripts/2to3. See 2to3-reference.

abstract base class

(HIREE S 5 R) HIREE Y 7 21 duck-typing Zf5EF 5 S DT, hasattr() REDHDT 7 =
I TEMNBHFTH o 72 D Wb izii 2 (1213 magic methods DEHE) HEICA Y X —7 2 — A% ER
THHEZRMEL £, ABC 1K (virtual) 727 S RZEALE T, ZHIFE T 7206/ kK L
FHAN, ZNTH isinstance() X issubclass() IKFRMINFET; abc EP a2 —1D KF 2 X
Y FEZLUTLEZE W, Python 123, £ OflAIAA ABC RRIME A TWE T, ORI,
(collections.abc EY 2 —)LT) 7— X HMi&E, (numbers €3 2 —/LT) #. (io €Y 2—/LT) X}
U —2A, (importlib.abc EY¥ a2 —T) A Y K- 774 Y E/FET—K—T7F, abc EZ 2 —)L%
FIHLTHBED ABC Z/ERTZ %7,

annotation
(77 7—=2ay) BB 77 R BEDNRTX—-22RDEIEGFRT 2 7L TT, BlickD
type hint £ L THEDONTWET,

O—ANEBDOT ) F— a VIZETRICE 7 72 ATEZIEAN, 20— AEH, 75 ek B
Bo7/7—yayidtEhzhEe®da—, 75 R, BD __annotations__ RFFEMICHREFEINT
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WEY,

FEBRE DRBADI D 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, . 7/ T7=2avEMATEIRANTTS 77 4 A LT annotations-howto S L TK
7EE W,

5|% (argument)
(F25180) BIRCZ PO TRRIC, BAE (F/1d AV Y F) ICETHETY, ERE2EEH D $3

o F—TU— 5% BEEMECH L OBICEIBORNIHEB T2 D02 b D (fl: name=) R, *x ITHil}
J2EEOHFDEE L THEINZEE. FlZE. KD complex() OMUIHLTIX, 3 & 5 % —

7 — 58T
complex(real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o IBSIE: ¥—7U— FEIELIANDFIEL MEFIBUXSIEY X b DETICEL 22 TE, /2 %12
Wit 7z iterable DEFEL LTETIENTEET, MIZIE ROFITIE 3 & 5 XMWAHEAESIE
T

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

FHIRFBIBDOEBIC B THEIT E D —AAVZRICHID I TohE g, D HTZTSHANTON
Tid calls ZBRLTLEE VN, YV Xy Z7RRZBVTEFFERTLDICHL0 M5 Z el
RET, FHBiEhfEIe - VZERICE DL THNET,

R51% . FAQ @ RFIHERFIEDEWIATTH? . PEP 362 #SIRL T XV,

asynchronous context manager
(EEHa > 77X A b~ —Y v) __aenter__() & __aexit__() XY v FEEFET S I LT async
with XNOREZEM T 2470227 T, PEP 492 TEAXNLE L7,

asynchronous generator
(FERIY = % L — &) asynchronous generator iterator iR 3B TY . async def TEFEI Nz
N—F VBB TV E A, yield ReHORTRLD £, yield R async for /— 7T
TEZHOMIZERT 2DIMHHINE T,

BEHFIBIEFEHY = 2 L — 2B L 95, XRICK > TE RS zRL—R21TL—% 25T
GEhd 0 £, BREINTERIHS 2 THRWES, FBRLD 7012 R B2 EA L £ 9,

FEFMY = 2 L — XU, async for XX async with X2 THL avait RdDH 222D
D i?o

asynchronous generator iterator
(GERIY = 2L —& 4 7L — &) asynchronous generator B THERENZ LTS 27 M TT,

ZAUX asynchronous iterator T, __anext__() XY v K& THIXN 3 & awaitable 7Y = 7
FEIRLET, 20D awaitable A 7Y =27 MI, KD yield RETIEFAY = 1 L — XEBMDOAREKE

96 18} A = F5E


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/
https://peps.python.org/pep-0362/
https://peps.python.org/pep-0492/

Python Frequently Asked Questions, J1J—2X 3.12.9

FATLET.

Each yield temporarily suspends processing, remembering the execution state (including local
variables and pending try-statements). When the asynchronous generator iterator effectively re-
sumes with another awaitable returned by __anext__(), it picks up where it left off. See PEP
492 and PEP 525.

asynchronous iterable
(GEFIBAA 7 Z 7)) async for XOHPTHHTES2A 7227 M TT, BHD __aiter__() XV v
B2 & asynchronous iterator R ERIFIUIZ D $¥ A, PEP 492 TEAINE L7,

asynchronous iterator
GERAA 7L — &) __aiter__() & __anext__ () XY v FR2EELLATI=2I +T
3, __anext__ (O & awaitable & 7Y =27 bPERIRIFNIERD £8 A, async for 1
StopAsyncIteration 4t Z X T 2 £ T, EFRMAA T L —XD __anext__ () XV v KR
3 awaitable Zf#R L 5, PEP 492 TEAXNZF L/,

(Bt) A 7> =7 MCEEMITHN. Fy FRERIC KX - THATTEESHREINSETT, HlE
Tz b o EN 0 B oTWBEE, ZOEMNE 0.0 TSHREINE T,

F 7Y =7 MZIE, identifiers TEZREIN I T TREBRVWHBTOBELEE5ZX 2 2N TEET, 2k
ZIL setattr() 2V, A7V 27 M ZNEFAILTVWAGEEIITAE T, ZOL3BEMIEF Y
FREARTE 77 ERATET, RODIC getattr() 2o TWEZLENDH D 3,

awaitable
(FFH&PTRE) await N CHAT 2 2 AR Z AT I = 7 M TF, coroutine H __await__() XV v
RBHAEATI 27 FTT, PEP 492 2L TL 72X W,

BDFL EXA
AR Z KR EMIE (Benevolent Dictator For Life) OIS T 3, Python OfE#E. Guido van Rossum @
ZeTY,

binary file
(NAF VT 740 bytes-like 7TV TV b OFARAALBLIOEZRALNTES J7MILF T
Ik TS, "AFVT77AN0DHNE, N4 FVE=F ('rb', 'wb' or 'rb+') THINIZT 7 1 L,
sys.stdin.buffer. sys.stdout.buffer, io.BytesIO % gzip.GzipFile. DA Y AKX Y AT,

Str A7V 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLZE W,

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

a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.
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bytes-like object

bytecode

callable

callback

32

bufferobjects 4R —hLTWT, C SFBOEKT EHilLit Ny 7 7 —ZREAGER LT TV 2 7 b,
bytes, bytearray, array.array . %< O—fk{J7% memoryview # 7Y =7 FBTHICEHD X
T, bytes-like 7Y =7 MI, T—XEHM. A FV T 7 ANANDIRE, Vv FNEREHLULEER
LN F Y F=REFERTZ0S0ARIBECHHT 2 TEET,

ROPDRIETIEINAFT VT —REZLET2RUENDHD ET, ZOREDONFa XY FTIELL 7
HE ZATRER bytes-like £ 7Y =27 b IKERLTOWES, EHARERAY 77 —F 7Y =7 M,
bytearray ¢ bytearray @ memoryview REDEZENF T, T/, MOEOPOBRIETIINELRA
T2 FVHNDOAAL F Y TF—& (7 HAHLEHD bytes-like A 7Y =7 b)) ZRELE T, U
bytes ¥ bytes @ memoryview A 7P =7 MEENE T,

("4 Fa—F) Python ®Y =23 — Rl Python 7023 4®D CPython £ ¥ &% 7)) X DNERFEH
THLIANA Fa—FAeary 3 LENEd, N1 ba—Fi& .pyc 774 MZF vy adh, AL
77 ANADZEHICFEITINZ L ZR LD ERICRDET (Y—RA—=FhrHNf Fa— FAOHED
AVRAVIERENET), 20 " HHEEFEE (intermediate language)” 1&. & & D NA b a— R
IS AR TS 2 RAEYS Y TEET 2 WA %Y, HELRERL LT, N ba—FidER
% Python (R~ > VB THEIfET 2 Z £, Python V) —XMTRETH 2 Z L3RI T0E
Ao

N Pa—FomES—Elddis EV2a—L ZHHET,

A
callable is an object that can be called, possibly with a set of arguments (see argument), with the

following syntax:

callable(argumentl, argument2, argumentN)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.

(TN y 7) RO B BEEETIIT A DI LTS 2 B

(ZIR) =P —ERA T2 7 " EMERT 27007 T L=+ TT, 7 7AERIEE, 20T 7
ADA YRR A LDBERTHAY v FOEREZEALE T,

class variable

(27 2AER) 77 A RICERSIN, 2T ALNLT (DFD, Z5ADA VY RARX YA ETERLIR) &
FXNZZe2HME LTWAREHTT,

complex number

(BEH) L<HLNTOAEBREZIIRLZH DT, TRTOKIIFERH L EHoM e LTRINET,
RSB (-1 OFHR) CFEBEHIT 20T, —ICBETIE 1 eFEhN, T¥TIE ) e
HIEd, Python I3EFBHITHAAATHIEL, BEDOKILZWM> TVWET, BHEIREIC j 20
THEEFET, HZIX3+1j TF, math Y 2 —VOEEBIREFIH T 21213, cmath 2#FWE T, &
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FROFEHIE» ) BELRBFEOKETS, HDEEZERCZITUL, ZIFHEVRIEHRLTLEST
LWVWTL &9,

context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable A
variable which can have different values depending on its context. This is similar to Thread-Local
Storage in which each execution thread may have a different value for a variable. However, with
context variables, there may be several contexts in one execution thread and the main usage for

context variables is to keep track of variables in concurrent asynchronous tasks. See contextvars.

contiguous
(B, 8ft) Ny 7 7 DRI C8Bft F£721% Fortran #Bf: THREAIIC, TONy 7 7 EEKE LT
WBEAREET, LuXe Ay 7 711 C L%"’C“Zﬁ D Fortran ##HTF, —XKILOEHITIE. ZDE
REIVLTAEY FCHHES 2 X5 CEES N, BFEXIEa2rOME DI TOIHF TS ET, 2X
TLOD C-H#i Rl TId, XEV 7 F L RAMICEZR 2K 5 BRCIZRR DI A FDRANTED B DITH L.
Fortran @i R CIEEA OB A FORRINCE 2 £ 5,

JL—F>
(AN—F ) AN F Y EF TA—F YDk D RIBIRT T, F 7 F 3T ALK
PHAD. BlORD s ismdh S ET, aL—F L idZ Ok BHMis»r S A5, 2, BT
B5ZEMTEET, IV —F I3 async def XTEETEFT, PEP 492 2ZHL T ZE W0,

coroutine function
(aAN—F VB coroutine A7 =7 b EIRTEAKTT, 2/ —F VBEEIT async def X THEE
., await, async for. BXU async with ¥F—TV—F2EFOZ L BHKRET, Zhdid PEP 492
THAZINFE L,

CPython
python.org THEHA ENTWS, Python B2 7 I V7 FiEDIEHERNRFEETT, "CPython” £\ 5
HEEE, Z0F%E% Jython % IronPython &\ o 7 FE%E v XilF 2 RENE 255 FH I
9,

decorator

(FTav—x) HloBEKZIRTEET, @Y, ewrapper M CHIBZEH i L CGHEHAINE T, 7aL—
2 ORI 72 M AHRFNZ. classmethod() ¥ staticmethod() TI,

FAL—RDIREZI VR VAT ah—TF, XD 2 ODOEBERIIERICHEL DT

def f(arg):

f = staticmethod(f)

@staticmethod
def f(arg):

(RDR—DIHE<)
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(FiDR— 25 D %)

FUHEED 2 ZRACBHFELETH, HDEDEDLNEFLA, 7AL—RIZOWTH LI BBER B
FEIZIRER ODRFa XY FE2BRLTIEE N,

descriptor

Any object which defines the methods __get__() set__(), or __delete__(). When a class

attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FRZVTFEDRAY v FIZBE L TOFEMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
WY,

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object

with __hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FFENTIKELD) iterable NORTH 2 WE—HBOERZ MM L T, ZOMRP SR 2FELIR T 3 >3
7 M3 EETT, results = {n: n ** 2 for n in range(10)} &35 &, F—n Zflin *x 2
WS B EEE 2 AR L £ 9, comprehensions 2B L TL X W,

dictionary view
(fFEY 2 —) dict.keys(). dict.values(). dict.items() 2NRTA T =7 b TT, HEHEDIHEHE
DEZE 2 — 2R L $ 9, bbb, HENLEEINLZ b a—RBZhEKMLEF, HELa—
ZERHINCSERIR Y A MCF 3121F 1list (dictview) AL TL 2 XV, dict-views 2L T
7ZE W,

docstring A
string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of
the enclosing class, function or module. Since it is available via introspection, it is the canonical

place for documentation of the object.

duck-typing %)
2TV MHPELVA VR =T 2= R%FfoTWADERETZDICATI 27 FORE RN
Ry IIVIRARANTT, Kbz, BHUZA T 27 DX Y v RRBEMELFHINZ Db D
LES, (ZEALDESICHRZT, TEAD IS TEIHE, 2RI TEATH2,1) A VR —Tx2—2R
EREDERTZLT. EFRFVPA v ana— R, RVE—7 4 v 7 RREBE2H L CRIER
MEXEET, Xv 7 RXALEY20E type() % isinstance() KX BHIEEBITE T, (2L, Kv
IRAVY Tk MREEV SR THETA2IdTEET, ) Tofb b, MAIMIC hasattr O
ER EAFP 7ur o2 7%2MALET,
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EAFP
MRl Z L 2 X DEFLZF 5 /DA% (easier to ask for forgiveness than permission, ¥— 7 4 — Dk
AN OWETF, Z@ Python TIAL fbhTwda—74 Y F7AXAALTIE, BEFENEF R
WDFIET 2 HDEMREL. ZDRED > TORGEIHINEMIEL £F. ZORTFRIET
=T 4 YT ARXANMITIE, try XB LU except XD TADZDPRE TS, ZDT77=v 7
F. COLIRBHETEILIMMONTWS LBYL AXA L MIBIZSDTT,

expression

(R) AIroEriHiizhsd, —FrFH DML (a piece of syntax) TF, Wz 22, XV 7
Fov, 4 BT 7R, HEFPEEMUCH LAY, HERTROEROEAERELRTT, thoZ<

Sif L EWV, Python TREFHEOETOMMERENK L VI DI TIEHD FHA, while DX 51,
ReLTHERA R X dHDFT, RABATIEIRLIXTT,

extension module
(FEREY 2—1) C R C++ THIPNZEY 2—L T, Python ® C API %F|f L T Python 27
RP1—Y—a—FKePhebLET,

f-string
YU TF DRI W SCFEAN Y T I MR PEestring” 2RI, 2T T 4 —~ v MEAXTFAY
F I OEMEEOEM TS, PEP 498 3B LTLF X\,

file object
An object exposing a file-oriented API (with methods such as read() or write()) to an
underlying resource. Depending on the way it was created, a file object can mediate access to
a real on-disk file or to another type of storage or communication device (for example standard
input/output, in-memory buffers, sockets, pipes, etc.). File objects are also called file-like objects

or streams.

T7ANF T2 MFERCE SHEEIDEI T A0 N1FU—=T71)L. Ny T77&0/= NA
F)=T7A4)l, LT TFALT 7ML TT, A VR =724 AF i0o EY 22—V TEHEINTWL
ET, 77 ANATI 27 b EEIIEERNRAEL open() BIEEMES Z ¥ T,

file-like object
file object ¥ [AFETT,

filesystem encoding and error handler
Encoding and error handler used by Python to decode bytes from the operating system and

encode Unicode to the operating system.

T77ANY AT ADTYA=T 4 Y7 TR TRTH 128 N PUTRERRZTa—-FEhz Zed
RAEX N TEBRD ER A, 77 AV RTLADIY A =T 4 ¥ 7T IHBRIES NI o 156
%, API B%4?% UnicodeError ZiEM T2 03B D £75,

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the

PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of
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PyConfig.
See also the locale encoding.

finder
(774 R) A VR=PEINTVDEI 2 —VD loader DERZFITT 24722 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry

finders for use with sys.path_hooks.
See finders-and-loaders and importlib for much more detail.

floor division
(T D #BTHRE) —FE VB DIE T2 8ANRE. U BTHREEE AT // T3, flzIR 11
/] 40F 227D, TR NSRRI NIEBOEDORAETIX 2.75 AV RoTE 3, (-11) // 4
X -2.75 2 INEWAIC D D GRIFE: ADERARADOADEITI) DT -3 12485 IFERELTK
72ZW, PEP 238 #ZRL T ZX W,

3k
(BE%) PR LENCEZ RS —E oD Z T3, BRICIZ 0 U ko 318 23 2 e hHkRET,
FEDEITRHI T Bz RS2 Z e ik E 5, R5IE. XYV v F. function ZBL T X,

function annotation
(B 7 /77— aYy) DT X—=ZRIRDED annotation TT,

BT 77— ayid, @HIZEEYF oDifbRET: AR ZoOBEZ 2 2D int BD5|
Brelis e fffE ., £7 int MORDEEZFO LHfFE ATV T,

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

return a + b

BT /) 77— a v OXER function O TSI TVWE T,

KEBEDFAD B % variable annotation, PEP 484, #ZML T XV, /2, 7/ 57— a v &F|
32279275 4 A% LT annotations-howto 3 SR L TL 72X W,

future
from __future__ import <feature> ¥\ 3 future X i, 2 ¥ 84 F —IZFKD Python V VU —X
TIEEY R BYPEREEH L CHREDE Y 2a— A1 2a A VT2 X5ERLET, __future__
EY 2—ILTIE, feature DED S 3EZ FF a2 XY MELTWES, TOEI2—L%EAVKR—F L,
ZOERETNT 23 2 2T, FSEELRUICSEISBMENZZDIZWVone, WOF 7 4L MZkbh
(2720378 0720) ZRZ Z e TEE T

>>> import __future__
>>> __future__.division

_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(IR=yavrryay) ZRLBEEDNS 2 DRV EY T 20U TS, Python X, S
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vy b, EERSEEMRE UBET 2ERIN—YalL 7 X 2o ThHR—YaL sy ar2iT0g
To HR=VaAL I RF gc BV 2 %flio THRIFTE X3,

Jrxl—%&
(¥ =1L —2&) generator iterator ZiR TR T T, BE ORI TNE D, yield XEFORT
B D %9, yield R, for ' —FTHHATELD, next() BITHEZ 1 DFOWMOHLADTE
5, HOWM P 24K T 2 DIHHEINET,

BHEEY AV —FBEBZRHRLET. Rk T P RL—RATL—F 2T HELHD X
T BRISNLEE®RPHS L TRVWEGE, AL DI B2 AL 5,

generator iterator

(Yzrx =&AL TVL—25) generator BIETHERZINZ A TV =7 M TT,

Each yield temporarily suspends processing, remembering the execution state (including local
variables and pending try-statements). When the generator iterator resumes, it picks up where it

left off (in contrast to functions which start fresh on every invocation).

generator expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates

values for an enclosing function:

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81

285

generic function
(=3 V vy 7B Rz 2800 LECREZ T 2 B> SRS 2 BT, MO LY
DFEREZHNDEPET 4 ANy FTAITVXLCEDPESNET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 12X W,

generic type A
type that can be parameterized; typically a container class such as 1ist 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 LT IZ&E W,

global interpreter lock
(Za—nnAfrx7FY)xay 7)) CPython 4 ¥ X7V ZPFHALTWS, —EIZ Python @ /N1
FO—F 273 2ALy RIZ—273TH2 2 RAET2HAMATT, ZHUTED (dict &Y
DEBERMAAATEEL) 7Y 27 N EFADFEKET 71 2120 U THRBRIICLRITR 5 DT,
CPython OEENS Y INICRDET, A VX TVXERERY 75528 T, wLF Tty
SYDPELZMHULD AR M eHEHZIC, A X T) XEMBICTALF ALy METE2 X512k
9,
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7272 L. BHED 20D WL O DILERE Y 2 —Uid, iR Y & 23R R Y OFFHE OB WLE
3 5e EIZGIL ZERT 2 KO WCHREFENTVET, E£io. [/O WiHE T 258 GIL 135 IR
ShET,

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

more complicated and therefore costlier to maintain.

hash-based pyc

hashable

IDLE

(Ny ¥ axR—=X pyc 7 7 AN) ESEERHRIT 272012, WET B Y =R 7 7 4 VOREEHRZIT
RNy Y2 BEHEHT 2L ba—FDF vy v a7 74T, pycinvalidation ZZHE L TK
72E W,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny Y AA[RERF T 27 NAFEDF —REEDA A LTHZE T, HERPELGDT— &S
WEHERTAY ¥ 2 fliZ2FH > TWE 15T,

Python DA 2 2 =X TNVRMHABIALF TS 27 NI IZLAERNY P 2R[RETT, (VR MREHEFED
E97R) 32X ITNRAYTFENY T2 RARETT, (XTI N% frozenset DX S72) 4 I2—&7
N a Y THE BREBNy S aflETHLLEDHNYy Y affETT, 2—YF—ERDZ 7 ADA ¥
ARVATHZEIBRA TS 2V MET 74V P TAY Y adlETT, ZABIEET (HHZRWT)
HEBHERIBIEEMTH D, Ny > 2l idO) L EehE T,

Python OFERAFEREE (Integrated DeveLopment Environment) & U# R E5E (Learning Environ-
ment) TF, idle & Python OFEERLREMICFAMI ATV EARNLEREDO LT 1 2 4 V2TV
REREETT,

KA TSIk (immortal)

Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable

(A22—270N) BEDEER 2724 T I bTFT A2 —RTNRATI 2l MTIE. Bl X
FH, BEORTIARBREDBHVET, INoDA 7V =7 MIMEEZEZONER A, HOEEZEESE
BHEICIE, FiiBA T 2 7 PV EERLRTNERDERA, A 32 —XT7ARE T NI BEE
DNy S 2 @PRE L 2 2 RN TEEREHZR-LET, HEOF—2ZOHITT,

import path

path based finder 3 import 3 %€ 2 —VEWMET 25 (£7213 path entry) DV X b, import
H, ZOVY R MIEH sys.path D SRFTH, 37 v F—IDFEEFH vy r—2 D __path__
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B BRET,

importing )

importer

5%EY 2—)1®D Python 23— K2FIDEY 2 —LD Python 2— FTHEZX 2 X 51CT 20T,

Ja—ERLTR=FTEF T b, finder & loader DEBLBLTHHBLTI =7 b,

interactive

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

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

interpreted

Python 134 ¥ &2 7V ABADFFETHD., 3> 4 I FFBOMUHAEL FF, (N4 ba—Far
A IDBH BT, ZOXFNIEHRTTH, ) 2ZTOA YR TYXFiELIZ, V—Ra—FD7 74
N, FTEFARERRICL T ETIEI2 e Vo EER LIS, BHEETTEZIL2EKLE
To A VX TV XEROFEIEE., 2284 FIBROFFELD DK/ TNy 7OV A 7 UFH D
DD, TaZ T ADEFIEF—BITBENT T, WEEH S TN,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —d> v v bR Y REFHINLFFI, Y 2RI XRTOI VT 4 AR
NEEZ 2D, TRXTOMRLZZY Y — 22 BRBERNCHIS 52, Fil7 = —XICAD 9, 20
72 —RF AR—=J LI F 2B BEFCHLES, TAREIDZI—F—ERDT AT 7 X—%
weakref 23— Ny IWIEPHEINZZBHDET, v v b EU Y7 2 —XHFZEfTEINEa—F
. ZNPMKET BV Y —ADBTTIEREL BV (KL HBHIE T4 77 ) —FY 2 — /L% warning
WTT) 7-DITkkc RBISMCER L ¥ 3,

AVR—TYVENT vy AT ZEREHIZ _ main_ TPV a2 —RETENRTWERAZY T+
DEITHET L2 TS,

An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as list, str, and tuple) and some non-sequence types like dict, file objects,
and objects of any classes you define with an __iter__() method or with a __getitem__()

method that implements sequence semantics.

Tterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter (), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself.
The for statement does that automatically for you, creating a temporary unnamed variable to

hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

FROFNEEBTEA TV 22 FTF, 4 FL—&D __next__() AV v FEEDELUILEHT
(Z 713 AAABE next O ITHET) ¥, HhOHOBEHEE—DOFTHELET, F—EDRBB L,
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R DT StopIteration FIAfEEH L ET, ZORET, A 7L —XA T =7 MIRETEBY, %
LI __next__ () ZfIEMA TS StopIteration ZEHLET, A 7L —XiX, ZDATL—
ATz VAKREIRET __iter__() XY v FEERELZTNUIRLZVDT, 471 —&IiEMoD
iterable ZZM T 2IF L AL DEFATHATEE T, 3o X2 e LAMNIERORIEZITS K57
a—RTT, (List DEOR) av7F+A72 =27 MI. BHEZ iterO) BICA TV =7 MICELL
D for V—TFHNTHS X2, FBREHADA T LR AR LET, ZNEATL—XTITES
E3ae, HiHOA 7L —>a YTHABEADRLA 7L -4 7Y 27 b 2HMITET 20, 22D a
YTFDESTIRoTLELET,

MBI typeiter I2H D T,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function

keyword

lambda

LBYL

(F—BE) *—BI%. 2 WAL IE. V- MRIEFLB DD OfEZR SR LATREA 7
Yz 7 b (callable) T3, HlZIE, locale.strxfrm() % F—BIUCEZIE. v 7 —KFDY — b D
BEICDo oY — b F—ZIEL T,

Python ®Z < OV — i3 F —BEZIITRD BZRZOWM SIERS 7L — A2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BBEELZHEFVLO2DHD £9, Bl str.lower() XY v FZ2RXF/NFZXAIL
BWY — b RT5F BB LTS ZeHkET, HBWVIX, lambda r: (r[0], r[2]) ® X
5 7% lambda HH 6 ¥ —PBAZIESL Z LA TE £ 9, F7/. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF—HMa A+ 572 HD % T, F—BK
DIED 75 2 0T ORI Sorting HOW TO 2ZHE L TL 72X W,

argument =S
FlE 2SR T &,

(7 LK) BHDA > T4 VBT, PO iz 2iciHiixns 120 X 2E8AFF, 724
XEEBUE VE 2 0X lambda [parameters]: expression TF,

FZ 21305EDH (look before you leap)) DIFTSE, ZDaA—F 4 Y7 AXANLTIE, FFOHLPBRK
AT D HNC. BARINCHTIRSEM (pre-condition) ¥IEZITWE T, FAFP 77 a—F L 5T, if
X3z S AMDND DHFHEHI TS,

TILF ALy FEXhZRE T, LBYL 7 7 —F13 7 R37 @fE e " R BREOBAIREELS &
EZFTVRIZBEHDET, HlZIE if key in mapping: return mappinglkey]l ¥\ 5 22— Fii,
HEDZ. DAL v ROBRLBDHNC mapping 5 key DR EERLET, ZOMEIEZ, vy
7325 EAFP 7 7/u—F %25 Z L TIRTZ X7,

lexical analyzer

Formal name for the tokenizer; see token.
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list A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to

a linked list since access to elements is O(1).

list comprehension
(VAMAEER) =7 YAHFOETH 2 WE—EHOERZUFL T, ZO/R»257%2V X P&k
T, AV T PRGIETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] £32¥.0m5 255 FTOMBE 16 #EHEEREL (0x..) LEXXFI»HK2 Y R PRERL ¥
To if HildA 7> a2 2T, if HiBL WA, range(256) DR TOERSUH SN E T,

loader
An object that loads a module. It must define the exec_module() and create_module () methods

to implement the Loader interface. A loader is typically returned by a finder. See also:
o finders-and-loaders

e importlib.abc.Loader

« PEP 302

mly e e Bt P2/
On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method
special method @ 721) 72[RZZFET T,

mapping
(R EVY) EROF—HFEE Y R— b LTWVT, collections.abc.Mapping »* collections.
abc.MutableMapping @ MIREEK S 7 X THESI N LAY v F2EELTWwWsary 7+ 4
7Y 227 b TF, Bl 21X dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R ¥ T3,

meta path finder
sys.meta_path ZMK L TE SNz finder. meta path finder & path entry finder £ BfRIZH D F
/AN 117 G

meta path finder 255255 % XY v FIZDWTIE importlib.abc.MetaPathFinder #ZMR L TL 72
é L\O

metaclass
(RRIFR) IV FTADY FATT, VIRAERIEZ. 77 A%, 77 RADFEL, HEIFADY R+ %
EDET, XAZI7RZ, ZN5 3 20%5[e LTRIFED, 79 REE2ETEEEWVWET, ITLAY
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DATY x 27 MEAISIEEX GRIE: X X277 AD) 77 4L b OEERFRMEL TV E T, Python 23FE5
BROFGHAARLDARY FARMERTELZRTT, FLAEDI—F—ICH->T, XX 7 7RI
EORVWDHBDTT, LrL, —HOGETIE. XX 77 RFENITZLH Y MRAGEEZRELET, &
LZRBBYE T 7 2on R0, ALy Re—THRBIMLED, 7927 FOEREBHIL
72h, SUINN U EEETRRY, ZLOBHETHHEINED,

FEANE metaclasses 2SR L TL 72 & W0,

XYy R
(XY v R) 7 IAREROHFTERSINTEL, 2D F7ADA VAR ADEELE L THUH iz
B AYY FBA VAR YAATY =27 bE— B L LTRITMD £F (Z0HE—518ILER self
CIENET), B ¥ RAMSINRO—T 3B LTLIZX W,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during
lookup. See python_2.3_mro for details of the algorithm used by the Python interpreter since

the 2.3 release.

module
(£ 2—) Python I— FOMMEN YL LTREBATT 227 FTF, £V 2 — LIFEED
Python 7Y =7 v 2 &8LAREMERE 3. €Y 2 —Lid importing DILEIZ X - T Python
WCHAAENE T,

INT— BB LTLEEWN,

module spec £
Pa—nEu—FT30fEbhd 4 R—-rEHEOEHREZLHATZMTT, importlib.
machinery.ModuleSpec DA YA X VA TT,

See also module-specs.

MRO
method resolution order ML T Z&E W,

mutable
(R2—=RTN) 32—RTNEF TV NI, id) ZERZ DI BREEZERETEE T, 12—
A7) BBRLTLIZE W,

”

named tuple
RN E 2T LW HEEE. AT VML TWT, A V7 v 7 A K BRI LEMNZ - T
D7 7 EAHTEZEREOBP T 7 AZSHAINTVET, 208 7 AIMOEHED K> TWnW5a Z
EHHHET,

time.localtime() % os.stat() DR D EZELWV L O DHAALIIHLHIN & X TV TF, i
DL sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024
>>> gys.float_info.max_exp # named field access

(RDOR=V1Fil)
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(FiDR— 25 D %)
1024
>>> isinstance(sys.float_info, tuple) # kind of tuple

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named
fields. Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple,
or with the factory function collections.namedtuple(). The latter techniques also add some

extra methods that may not be found in hand-written or built-in named tuples.

namespace

(HRTZEM) BRSNS N2 G TT, ARIZERITFE Y L TEEIAE T, BiZEMiciEt 7Y 2
FD (XYY FO) ANTFIZKRo7b DT TR, RFRS O, KNS D, 2L THAAALD
bOVDHD ET, HHEMEIAHTOWEEENC I LICLoTEY a— MRS K-+ T 5, HIZIFBER
builtins.open ¥ os.open() WFHHTZEM TSN TVET, /. EOEY 2 — O K EELE
LTCWADHRT 2 28I X o CHARTZEMIE AT HlE & R Z SR L £ 3, il 21X, random.seed()
X itertools.islice() ¥&FEL k. ZNZNEY 22—/l random ® itertools TEEINTWVEZ
LD S TY,

namespace package

A package which serves only as a container for subpackages. Namespace packages may have
no physical representation, and specifically are not like a regular package because they have no

__init__.py file.

Namespace packages allow several individually installable packages to have a common parent

package. Otherwise, it is recommended to use a regular package.

For more information, see PEP 420 and reference-namespace-package.

module ZZRLTL W,

nested scope

(AR PSRRI —=T) SMITERS N TV L EHE ST SHKEET T, BRI D2 BRI DB
DR TERIN TV L HE. NOBBISMIOBh oL 2B TEEd, A A PShkRa—7
377 40 P TREBOZRZINTE, ZHRORABTELVOTERELTLESI WV, B—AVER
3 ROBAMDR a—FTERHAEE LET, FIC, e — SVERE/S & 7o — o 4%
MOE%HAEZLE T, nonlocal TIMUDZERIZEZIADE T,

new-style class

object

Old name for the flavor of classes now used for all class objects. In earlier Python versions,
only new-style classes could use Python’s newer, versatile features like __slots__, descriptors,

properties, __getattribute__(), class methods, and static methods.

(A7 z7 b)) REE (BIERMH) L ERINLIRZBVL (XYY R) 2322 TOTF—X, LI
BTD FFHARZAILI SR ODFMOEES S ADZ ¥,
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package
(R T =) ¥ TEY 2= VPLHRNH Ty r =2 8L L DHEKD module DZ T, &
FIRNICIE, Sy 7 —20& __path__ JEMEZFiD Python #7922 F T3,

reqular package ¥ namespace package SR L TL EE W,

parameter
(IR51%0) ARMTOEET BEE (R AV YR ) OEBICBOVTHEENZIT 2 E5|8 2T LET, K
SIEIIE S EH D £

o UBXIEF—T—F: (i[E THEIWE F—T—FE|H 2 LTEST N TER5I8EHEELE
T, ZHUEZ 2 ZIELLRD foo ° bar DX H12, F7 40 s DIRFIFOEETT:

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

o NEHH: MBIZL->TOAEGRONZGIBEIHREL T, MEHFHDOTIET BEERDTIEDOV
APMDHTEZENLDHRAIC / #EDDIIETERTEET, HIZIE D posonlyl ¥ posonly?
B EERTIEICRD £7:

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

o F—U—FER ¥—Y-FlLoTOALEAONZFIBEEELET., F—V— FEHDG X%
ERTEBEANE. BIZIELITD kw_onlyl S kw_only2 ® X 512, BABEZEDREIEY R Mz
BN EEMES B E TR x DB T

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

o AERME: (RORGITEIIRT S5 NIAERDOAMES IRUINZ T) EREOEBDMES G Z
LNB I BEELET, OIS RRGIEIL. LUTD args D X 5 REIEALDHIC * 221F %
CETERTEET:

def func(*args, *+kwargs): ...

o HAERF—TU—F: (MORGIBTHICZT ONLEREDOF—V — FEEICMAT) EEOEED
F—U—FEIEBDBEZ5ND e EBEELET, 20X RE5IEE. LOBID kwargs D X 51
IRB B DR **x 2DF 5 TERTEE T,

WA TS a Ve RADGIBDELLBIETE, A7 a vO5lBUciZT 7 + L MEDIEETE
iTO

518 . FAQ @ E5|H R IHDEWEIATTH? . inspect.Parameter 7 7 A, function 2
“av, PEP 362 22 LT ZEW,

path entry
path based finder H5 import § 3 €Y 2 — BT import path £D 1 DDIFFFTT,

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) DR U7z finder T3, 52 B4z path
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entry IWHBEY 2—E BT B HEEH > TVWET,

RAZY ) —=T 7 A Y EDPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
RLTLZE W,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find

modules on a specific path entry.

path based finder VA
7 # )V kD meta path finder @ 1 D&, €Y 2—LD import path KL T,

path-like object
(path-like F 79 =227 V) 77 A VT AT LNAZRLE T, path-like 72 =7 Mid, RR%EFR
T str A7 27 MR bytes A 7Y 27 b, 721X os.PathLike R a2 HEL ATV =
7 FDENDTT, os.PathLike 7B Fa P R—F+FLTWVWE A 7P 7 M os.fspath() %
MOH$ Z 2T str £721% bytes D7 7 A VI R T LANRICEITE £F, os.fsdecode() &
os.fsencode() IXFNFN str H2WVIX bytes WKRDZDEHAT 2DIEZET, PEP 519 T&

AZNZFE L7,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 I 2 =7 4 I8 L THEMZIRIET 2. H 2V
Python OHFHERER Z DBERLIRIFICOW TR T 23EHLFHTT, PEP &, #EEIZOWTOERR
Ffifteg © 1223 2 e iRl (HER) 2 B2 2NETT,
PEP &, #FiSREDORRBICH DB, 33 2 =7 4 Ik 2HREREDOER . Python 127 X 2 ZEFTHTET
DNED-D DR LM OB 22 I 2EXLTWET, PEP 0FF I I 2 =7 1 NOAE
FEHZEIT5> 2, RNERZNFHMNT LI OBEBELHD £73,
PEP 1 2ZL T T W,

portion
PEP 420 TE&RXNTW5%, namespace package ICET 5. HED 7 7 4 DS (zip 7 7 A4 VKN
ENTWEHEDDHD) 1 D2DT 4 L7 MU IISHE N D,

fiI&E35 % (positional argument) %

I8 2ZML T ZEW,

provisional API
(&7 API) #7465 4 75V 0% BARVEREED S FHHANICERIN S N D DT, 2D X 5754 ¥ X —
72— ANDORKEREE I, BETH2 L INTVIMIIARFINTOERAD, a7HHEEICE-T
WEEARINIR, BAEABLREE (v 2—T7 2 —RADHIRETEENS) PITONAET, Z
DESBREFIZDLRAIITONE DDTIEDH D FHA - 20U API 2HAADENIERAE L T
TERBRRMEABE LI ZICOATOIET,

BE APT IZoWThH, BABHMOLWERZ TRIEFER LARINTHET, MERDHIL
e T RITEMRB IR ZR T RNETT,

Zo7atRAickh, EES A TSVEIMEERZTYA V27— ICEVWHEBELADONE Z 2L,
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Rz CELZi) o E 3. #lllld PEP 411 22 L TS0,

provisional package
provisional API 2B L TLZE W,

Python 3000
Python 3.x VUV —X74 D=y 7% —LT7T, (Python 3 DEWRERDFEK o LEHIESNE
T9, ) "Py3k” x5 dHh T,

Pythonic tt
DEEBTMRNRE Z A TEINIza— FTIER L, Python OFHC RN A T 4 A 2o 12E 2
Jiea— KA, FlziX. Python O—&RA 7 4 4 LTI for XEHoTA T I TNDITNTDER
WKE->TL—TLET, OZLDEEICFZOMEMEAITRND T, Python IZEHRTWRWAFD
DICBHED A Y v 2 =25 0d LILERA:

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

ZAUTH L. Ehwiz Pythonic 72 Ak

for piece in food:

print(piece)

qualified name
(Bffith) £ 2 —lDIZB— ULRA=T N6, ZOEY 2 —LTERINIZ TR, BB XV v R
AD, "R ERT Ry MEELTT, PEP 3155 TERSNTVWET, My FLNLOBEKSZ 5
2 TlE, BHiZEA TV 227 POLHTEFRILTT:

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

pass

>>> C.__qualname__

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

>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 AANDOBETEDLND b, TREMB (fully qualified name) EFTXTOHAR Yy F —I % &L
2D ¥y K. HlZIE email .mime.text ZEIRL £ 5

>>> import email.mime.text
>>> email .mime.text. name _

'email .mime.text'
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reference count
The number of references to an object. When the reference count of an object drops to zero, it
is deallocated. Some objects are "immortal” and have reference counts that are never modified,
and therefore the objects are never deallocated. Reference counting is generally not visible to
Python code, but it is a key element of the C'Python implementation. Programmers can call the

sys.getrefcount () function to return the reference count for a particular object.

regular package =
M, __init__.py 7 7 A VEZELT 4 L2 MY LTD packages

namespace package ZBRRLTLIZE W,

slots z
FANTDEST, A YRAX Y ZAEROHEBED SN ULDERLTBE, A VARV AFELYRT 3
2T, ABVZHNLES, ZhUI L EbNE T 7=y 7 TIP, ELLFESIEFHPLIY v F—
BOT, Wk —A, PIZIEAEBVDHEMEL 257 SV r—>a v TA VARV ABRKEIFET
5, LWVokt FRIRE. DOLRVDIBRR T,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__()
special method and defines a __len__() method that returns the length of the sequence.
Some built-in sequence types are list, str, tuple, and bytes. Note that dict also supports
__getitem__() and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary hashable keys rather than integers.

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

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

) ——
__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence

Operations.

set comprehension
(BB ELEED) iterable NORTH B2 VI —HOEZLZWIH L T, ZOHREIrORIZEFZRTa Y
R W EEFTT, results = {c for c in 'abracadabra' if c not in 'abc'} T 5 &,
{'r', 'd'} 2WVWHIXFHOEHEFEELEMRL 3, comprehensions ZZH L TL 72X W,

single dispatch
generic function O—FETERIETZ—OD5IBOENC X DBEIREINE T,

slice
(RTAR) —fIZ =T V2 O—WEELATI 27 by AT74RF BFEREL [1 THALNE
BoBoicanyzEL ZeTESNET, BIZIL, variable_name[1:3:5] T3, AHFEIMN (FF)
LB slice A7V =27 PEAETHHL TVWE T,

soft deprecated A

soft deprecated API should not be used in new code, but it is safe for already existing code to use

it. The API remains documented and tested, but will not be enhanced further.
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Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit

warnings.
See PEP 387: Soft Deprecation.

special method
(R X Y » F) & 28NREDHIE. BIZIXME % T 272912 Python 7 HIFEIZIF U H 5 X
Vv R, ZOREDAY v RiZ, XV Y FEORHIERZRICT VX —Ra7 208220 TVWET, Kk
XYV v RIZOWTIE specialnames TREFH I N TVWE T,

statement
() XWEAAL—=1F (A=FD” 78y 77" TAARKRERTT, X kX 2xF—v—-FhroEEznd
HODEH L TT, %BEICIT if. while, for 23HH %7,

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect

types. See also type hints and the typing module.

strong reference In
Python’s C API, a strong reference is a reference to an object which is owned by the code holding
the reference. The strong reference is taken by calling Py_INCREF () when the reference is created

and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A
string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To store or

transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as "encoding”, and recreating the string from

the sequence of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as ”text

encodings”.

text file
(THXFARAINZ7A4N) str ATV 27 M 2HmAEETES file object TF, LIFLIE. 7F A7 74
JNIEBRZAAL MERAIO T =X A M) — A7 72 AL, TFALIYI—T 1 25 ZHBTY
F5, 7TFAMT7 74 LDFE, sys.stdin, sys.stdout, io.Stringl0 £ Y ARV AR EET ¥ X
FE—F ('r' or 'w') THWAEZ 74 1T,

bytes-like ZT T O b ZRAFETEZ 77404727 MZOVWTE NA1FUT7A)L %
LTSSV,

k—o > A

small unit of source code, generated by the lexical analyzer (also called the tokenizer). Names,
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numbers, strings, operators, newlines and similar are represented by tokens.

The tokenize module exposes Python’s lexical analyzer. The token module contains information

on the various types of tokens.

triple-quoted string
(ZEZ +— MXFH)) 300K L2 +— FEE (") T RRA a7 4 — () THENL LT, @
WD (—H) 74— FXFINIHARTRIT Z 3 XFINTENID D FHAD, EOorOMBTHAT
T, 1O0200E KR Ll A —  MIBEEZ IR —THLICEL N TEF T L, TETE () 2
HORSTHEBITICE D2 8D TELZDT, FF a2 X YT — a T S IR R
T,

type
The type of a Python object determines what kind of object it is; every object has a type. An

object’s type is accessible as its __class__ attribute or can be retrieved with type (obj).

type alias
(x4 )7 R) WOPILT, HERIITFICRA LTHERL £,

M4y 7R3 Ber b 2HMLT 2DICHEHTTY, HlZIE:

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

pass

CHERDESITEDFHARTSTEET:

Color = tuplelint, int, int]

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

pass

FEEEDFIHD D % typing ¥ PEP 484 2B L TL X\,

type hint
(Bler b)) Z8 7 7 REME BB D5 X=X 2BE D EOWIGF SN BZIEE T 5 annotation TY,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

Ja—NVEKR 77RAEME BERT. a—F LV EBHTRVWIDDE b ¥ M typing.
get_type_hints() THUFTZ %7,

WEEDFAD H % typing & PEP 484 ZZML T 72X\,

universal newlines VA
FRAPRAMY) —2DBRED—DT, UTFOFTARTRITRLEFH L £F: Unix OFTKHHE '\n'.
Windows DFFE '\r\n'. H\» Macintosh OFE '\r'c FHEICOVWTFHL L& PEP 278 ¥

PEP 3116 . 51T bytes.splitlines() S L T2 &\,
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variable annotation
(BBT7 ) T—>ay) ZRDH0NEZ 7 RBEED annotation .

BB B WNE 7 7 ZABMITERZ NI 72 & 21k, KA IMERTT:

class C:

field: 'annotation'

BT T—aidBEE EEY L OdifEbRET: flZIE. ZOZKL int OEEZEHSZ Ik
XA TOVE T

count: int = O

ZRT 7 T — a2 Y ORIZOWTIE annassign HiCHEH L TWE T,

HREDFBHDIH 5 function annotation, PEP 484 , PEP 526 2R LT & W, ¥/ 7/ 7 —
avERHTAERANTSTF 277 4 A2 LT annotations-howto HSHR L T L 72X,

virtual environment
(IRAEEHS) WY D B M 72 FAFBEC S, ZAUCE D Python 2—HF &7 7Y 7 —2 1 VIEIA
UL AT 5 ETEHINTWSMD Python 7 7V 7 — 2 YOBEHNCFH T2 Z 2742 < Python Sy
=Y DA VAN N ETEHEIT) LD TEET,

venv ZZHAL TL 72& W,

virtual machine
(i~ >) ERICY 7 Py 2 72 E D EHS N3 Y ¥ a— &, Python DA< i3, ~A b
a—FarX4 BRI L XM FO—F 2T LES,

Zen of Python
(Python ®1&D) Python #HfELFIHS 2 L TOEZ 725, Python OFETREIE HFH¥E%Z U A MC
L72bD T3, im0 > 7 b T "import this” ¥ $2L DY R MEHDET,
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ABOUT THIS DOCUMENTATION

Python’s documentation is generated from reStructuredText sources using Sphinx, a documentation
y s

generator originally created for Python and now maintained as an independent project.

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEWOTHENTY! GRIF: HAFEROBEIZOWTIX, GitHub F o Issue Tracker TG Z BEWL
i‘j—o)

EFNAYT ko

e Fred L. Drake, Jr., the creator of the original Python documentation toolset and author of much

of the content;
e Docutils 7B =2 b reStructuredText ¥ Docutils WV —bt v b Z{ERL F L=,

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Contributors to the Python documentation

%< DF 4 H Python §7f. Python H¥EZ 4 751U, ZL T Python F¥FaxXr7—yaYIZHBLTL
NTVWEd, V—REMYD Misc/ACKS 12, ZRHEHBML TS NAEAL ZEAHICTEDD FTHV X
7y TLTHH ET,

Python 2 I 2 =7 4 25 OWEHREE EED 7RI NUIZ DR BESL LW R F 2 X v F—va VIZEFENEEA
Tl -®hre>5!
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C.1 Python DFESE

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWTI,
see https://www.cwi.nl) in the Netherlands as a successor of a language called ABC. Guido remains

Python’s principal author, although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI,

see https://www.cnri.reston.va.us) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen
PythonLabs team. In October of the same year, the PythonLabs team moved to Digital Creations, which
became Zope Corporation. In 2001, the Python Software Foundation (PSF, see https://www.python.
org/psf/) was formed, a non-profit organization created specifically to own Python-related Intellectual

Property. Zope Corporation was a sponsoring member of the PSF.

All Python releases are Open Source (see https://opensource.org for the Open Source Definition). His-
torically, most, but not all, Python releases have also been GPL-compatible; the table below summarizes

the various releases.

Jy—2 ~R=2 FEE &R GPL-compatible? (1)
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 ves (2)
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 DI 2.1.1 2001-BifE  PSF yes
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0 IR
(1) GPL-compatible doesn’t mean that we’re distributing Python under the GPL. All Python
licenses, unlike the GPL, let you distribute a modified version without making your changes

open source. The GPL-compatible licenses make it possible to combine Python with other

software that is released under the GPL; the others don’t.

(2) According to Richard Stallman, 1.6.1 is not GPL-compatible, because its license has a choice
of law clause. According to CNRI, however, Stallman’s lawyer has told CNRI’s lawyer that
1.6.1 is "not incompatible” with the GPL.

Guido DFERD T, TNHDV YV —RZARRICL T EE o0%ZL DRI VT 4 TDHR S ATEH L £,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the Python Software Foundation License Version
2.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed
under the PSF License Version 2 and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

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

software ("Python") 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 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 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 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.
(RDR—=1ZHE <)
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4. PSF is making Python 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 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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.

8. By copying, installing or otherwise using Python, 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
(RDR=12Hi <)
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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 THEREQF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version

prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
(RDR—=V ki)
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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 provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
(RDOR=VIFiL)
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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 DOCUMEN-
TATION

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

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software
incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the

verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

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
(RDR=VIZHiEL)
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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 VY4 vhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo®@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS

SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
(RDOR=V1Fil)
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AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley 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.3.5 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 conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is

hereby granted, provided that the above copyright notice appears in

(RDR=V1FiL)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — Ui kqueue £ ¥ R —7 2 — ZIZOVWTDRDEHEEZEATVET:

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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
(RDR=V1FiL)
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all copies or substantial portions of the Software.

</MIT License>

Original location:

https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: //www.netlib.org/fp/dtoa.c. The original file, as retrieved
on March 16, 2009, contains the following copyright and licensing notice:

/sksksk ok ok ok sk ok sk ok ok sk ok sk ke ok sk sk sk e ok sk sk sk sk ok ok sk sk sk ke ok sk sk ok o ok sk sk ok s ok ok sk sk ok sk sk sk sk e ok sk sk sk s sk sk ok ok ok
£ 3

* The author of this software is David M. Gay.

*

*x 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. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and macOS installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the
o 0 . . .
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Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by

the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificatioms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,

and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the

editorial revisions, annotations, elaborations, or other modifications

(RDOR=V1Fil)
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represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise

designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of

this License, each Contributor hereby grants to You a perpetual,

worldwide, non-exclusive, no-charge, royalty-free, irrevocable

(except as stated in this section) patent license to make, have made,

use, offer to sell, sell, import, and otherwise transfer the Work,

where such license applies only to those patent claims licensable

by such Contributor that are necessarily infringed by their

Contribution(s) alone or by combination of their Contribution(s)

with the Work to which such Contribution(s) was submitted. If You

institute patent litigation against any entity (including a

cross-claim or counterclaim in a lawsuit) alleging that the Work

or a Contribution incorporated within the Work constitutes direct

(RDOR=VIFiL)
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or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices

stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,
(RDOR=VIFiL)
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reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the

origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,

or other liability obligations and/or rights consistent with this
(RDOR=VIFiL)
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License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi

sources unless the build is configured —-with-system-1ibffi:
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Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

(RDR= ki)
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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 THEH L TWa Ny ¥ a7 — 71 DHEE
&, cfuhash 70y =27 F DB DITEOZT LT

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"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)
(RDR—DIHi<)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec

library unless the build is configured --with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:
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Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/
projects/sox/files/sox/12.17.7/sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use.

Users may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND IN-
CLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR
TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun

Microsystems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
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FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT

license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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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.
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