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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

Python Frequently Asked Questions, 1J1J—2X 3.13.1

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



Python Frequently Asked Questions, 1J1J—X 3.13.1

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
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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
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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('w', s)
>>> print(a)
(RDR—=D12Hi )
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(RIDR=I D5 DR E)
array('w', 'Hello, world')
>>> al0] = 'y'
>>> print(a)
array('w', '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 XFHIH SEBOKITERDRL Perl ® chomp() ICHYST3HDIEHD £TH ?

S.rstrip("\r\n") Zffio TXFF| S D& HMOZEFLFRZID R TR FRTOITREL B ZID
RS ZEMTEE T, X S BEEITZR L, BRIRICEITHDH 2 L &, ZOITRTOZATHIWMY RANET:

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

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

'line 1 '

CAUGHAINC — I T O 7T F R M EHAL VRO AF DN Z DT, S.rstrip() ZZDHIETHS &
SFELWVEXT,

2.3.9 scanf() * sscanf() EEFELZHDIFHDEITH?

ZDEIRBDEDD FHA

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 L2 d, C D sscanf & D DIEREBHROGHEATT L, ZOMLBIZEWTWY
N

2.3.10 ’'UnicodeDecodeError’ X° 'UnicodeEncodeError’ I3ESWVWSEKTIH ?

unicode-howto ZZR L TR X W,

2.3.11 raw string ZFBEDNY IV RAZYy 2 aTRABZLIFTEFEITH?

FHEEDANY 725 v 2 THD 2 raw string 3ZXFHD T +— 2T 25— L%

>>> r'C:\this\will\not\work\'
File "<stdin>", line 1
(RDR=V1FiK)
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(RIDR=I D5 DR E)

r'C:\this\will\not\work\'

SyntaxError: unterminated string literal (detected at line 1)

TRV O OERA DD £5, G DIFBEHEXFINE “ENY IR Ty a%kfli5 I8 TT

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

HIVDEDE. TR —TENENAY IR Ty Y a2 EUEEDOXTH %, raw string [JHFEL 5

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

Wi

ndows Tld. os.path.join() o TN 7R T v T2 ZBMIT LB TEET:

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

FEME LT, Ny 725 v ald raw string D7 +— + &2 (27 —7F ) LE 32, raw string DfH
RIS 2PRCE TR =T DBECERA, 2FED. XY P AT v ¥ 2ld raw string [HOHPIZHK -T2 F F I
BH %

>>> r'backslash\'preserved'

"backslash\\'preserved"

)77 LY DARDBBIRLTLZX W,

241 7OJSLNEIEET, E5LESESBDERTH?

ZAE, —BRANCHEE L VWEET T, 3. RIEDHICEI TBLWTARLWI 2 Z ZIZE T E T

o MEREDMHMIX Python Tk > TEDLD T, ZD FAQ TlX CPython WCHERZEHETET,

o REZFEVEIARL =T 4 VIS RT ALK TEDD ZE T, KT, I/O v F ALy FICBHL T
BETT,

o HWIZ, a— FORBILEHD Z B 7077 L5DFy P ARy b ERDIFZNETT (profile &
Ta—NEBRLTLIEIV),

o RUFR—IRZ YT+ 2EL LT, KEFFAOBMRLTEECEDVIEEET (timeit EYV 2 —L%
BELTLEEWV),

. WS NERECENEY Z Ly 2 Y R EETHIC, (2= F 72 F 22 OMOHET)
D EAANL Y OR FIFA I R CHIELE T,
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LI3E-5TH, Python a— FZ2EHELT 2HIEEB L EADD 3, 2T TR WMERMREOL VY
DELSETORVED D 2Ly, AL 2R ET:

o O— FRICHIPWREILORIEZIEZOFE IS5 T2 LD b, 7TV XazEmdb (Fi3EmER 7L
TV RXLIZEH) T2IE5H, RELFR[E2EL DD %7,

o JEHYI T — ZFE R 5 T L 72 &E W, bltin-types % collections ZFHNTL X W,

o MIDETE21ODRARERZIEES A TIVICHZRL, B TREHALLZMRAREIDDZELDIES
M, (ML IZFE R ERAD) BELLHWTT, ZhDHAAALRRD 2OIRED X 512 C T
ErNT2DDROEBBESLTT, e ZIE, Y—FF512& 27 list.sort ) fARAARX Y v R
sorted () BIEUE o T X W (E72. HEEBICEERZBNZ. sortinghowto ZZHE L TL7Z2& W),

o HSRILE, BEEDICLABT, 427D XOfEEERHLT I LICAD £, COEED X, REh
ZEEOBEIDERNICKRZ ., Tl BLRoTLEVWET, BELMRL. Bl VB
XYy ROWTHENS D (ZMEFHAIC SHHEL LET) B ORETT,

pure Python ICT&ARFUEL RS, BIELHDY —123HH 3, flxiX. Cython l&. Python
I—RODLITPREB LRE CHRicay Rt L, EEOT Sy b7+ —LTfiZ 3, Cython i&. 2
YRAN (CEEORT ) 7= ay) ZFIHL, a- FOBREzRIECHS LES, C Frr 73V 7ICH
235 2725, H5 T write a C extension module 2 ¥ TEE T,

& 2E

R =< VA tips D# o TWVW3B wiki DR—,

242 ZLDXFINERET BDICROMBNLFERIFMTIH ?

str BEU bytes 77V 27 MEA I 2—XTNRDT, ZELOXFINOBEFBEZ L ITH LV TV«
7 NEERL, $EPBENTT, —KRIC. 2E0ETRED 2 A N EXFHOREXDZFRICHHIL ET,

ZLDstr ATV 27 Ve BETI2DORBITIDDA T 4 A2, IRTEZY R MIEREL THHERER
str.join() ZMUH T TT:

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

result = ''.join(chunks)

(fDE| & 3N A 7 4 F LlE. io0.StringI0 25 Z & TF)

Z<Dbytes ATV =2V VR RETAIDIIEBTIDDA T 4 4 L, bytearray A7V =7 b4 VL —
AfEE (+= HETF) CHRT 22T

result = bytearray()
for b in my_bytes_objects:

result += b

2.4, 148k 29
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2.5 =Y (ZFIL/URR)
251 27, DAFEADEEIZLEDLSICTEIDTIH?

MaY R 727 % tuple(seq) BINRTDI—F YR (FBEITIE, $XTOA 77 70) ZFUCEE, FUIE
DR TIIVCERLE T,

Bl Z X, tuple([1, 2, 3]1) & (1, 2, 3) 5%, tuple('abc') & ('a', 'b', 'c') 252 %3, 5l
PRIV, a—2EbF W5 BOA T2 P Z2DHDERTDT, H2A 7T =7 vHBEICEX TV
WCHE-> TWADHEPRTRVDR S, tuple() ZMERDDFHTT,

Blay2 77 & list(seq) EITRTOT =7 Y RABHEWVEA 77 7VERLEE, FUIEFOY R ME
L Ed, HlziE, 1ist((L, 2, 3 F [1, 2, 3] 5%, 1list('abc') X ['a', 'b', '¢c'] 252 %
To 51V R M5, seql:] EBICa—2ED £3,

2.5.2 BORIFIIATIH?

Python > —7 > ZIZEQOHE ADTA VT I/ AE3NE T, EOBTIE, 0 BRIUIDA > FT7 A, 1252
FHOA VTR, UTFbFAETT, BOA YT 7ATIE, -1 PREDA VT 7R, 2 DBEE,S 2 FHD
AT A, URNBFAKTT, seql-n] & seqllen(seq)-n] R UZEEZTI LIV,

DA YT o REMS LERR e DY £5, HlZE S:-1] BXFHNORKII DTN TOLFERT
DT, XFHNDREDOHEITEZMD PR & WM T,
253 V=T VREZHEBICATL—bFTBRICIFES LEESWVLWWTTH?

HHAIA AR reversed() H{fioTLF&E W,

for x in reversed(sequence):

# do something with x ...

ZHFTTDY —r Y RAEWLEDTIERL, HEHOH L VWav—%2E-oTA 7L — b XEFET,

25.4 YR MO SEFERZWOBRSICEESLETH?
Python Cookbook DRWVEHEMICE S DHENDH 2D TR T IZE W
https://code.activestate.com/recipes/52560/

YR RWOBRZTHEDLRVWDORS, V—FLELETY R NORM»OREETERAN. RO LS5 ICEEZH
FRLTL 72X

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

(RDOR=V1Fil)
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(RIDR=I D5 DR E)

else:
last = mylist[i]

VATDIRNTOBERNEGOF - LTHRS (DFED, TRTOEERED hashable) 25, BZHL TDIF
SN TY

‘mylist = list(set(mylist)) J

YR FEEEICERT 2 L ZICEFIZRD RPN ZDT, 2% ) 2 MZEFIZWVWDTT,

255 URMHSEBDT AT LZWMORS HE

BEERE IS, HIBRSEZ M TIHRMICHERIT DO b —DD A TS, TTH, BRI /B2 K18 T
274 AEBT 2L THETT, 255633200V —2 3T, :

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

VR MNEREDVEZ S b @EETT,

2.5.6 Python THEAIZIEBICIZES LEIH?

VXMoo T XV

[llthisll, 1’ ”iS", ||anll’ llarrayll]

U R+ ORFEEHEREIE C % Pascal OEFIEFLTY, KEREWVIZ, Python DV X MIZL DEZ2HD
ATV b eBHBZILTY,

array £ 2 —/WZHEE SN B EZHERICEKIT 20 2E 570D AY v RRHD T, VAMED D
AV TFIAPEBNTT, /oo NumPy RZOMDOY — K oX—7 4 —IRIRTH., BA4 RRE b DA 7248
WAPERINTVET,

Lisp AROEFEY 2 F 2182 DI, XNV %EMH 5T cons cells #TI 2L — b TEET:

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

AR TNRREND LIS, XTIV TERVRANEHWEL x5, Lisp @ car IXH7=2d DN
lisp_list[0] T. cdr iH7z2 b DA lisp_list[1] TT, RYICHLEL LHETE % & 2DANI Z U
LEWTLEEW, 20TV, 2 Python DY R 2S5 X H B IEEITENTTH 5,

25. S—=HYR(ZFI/UAR) 31
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25.7 ZRTDIV X =2EBICIRES LETH?

DL L TERILDOEFNEEASI E LT LE /2 BHBTL L D:

‘>>> A = [[None] * 2] * 3 }

CNEFRRL SICBHELR S ZIICHRAET:

>>> A

[[None, None], [None, Nonel, [None, Nonel]l]

L2 UEZRAT % & ZDEPMEBOGIMCHEATLEVE T

>>> A[0][0] = 5
>>> A

[[5, Nonel, [5, Nonel, [5, Nonell

L, * BFoZ VR NOEEN IV —RES T, FHETIA T 27 bAOBREEL LI E2S5TT,
D3 BFEZX2DOFRALCLIVAIOSEEZELYZAMNBEDE T, — 2D T Z2EHITNTOINICH N
FIH, CDBHEALHERTHZZ2FEIRNTL £ D,

BITOOHER. BIICEATZEEDV A MNZED, TR oHLAMEo Y X M TERENOER LD
TWL Z¥eT9:

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

A[i] = [Nomne] * 2

CHIIRE2DERBZZVAN I DZ2ELVAMZERLET, VA MAEKRLDHZET:

w, h =2, 3

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

HBWVE, AT T — R L TO AR EFHAT 2 2 TEET; NumPy b K< AR TVWET,

258 AT PDO—T U RICKAY y FPEBZERIBICIFESLETH?

XYy FREEEMFOCH U THEREZEM T 2 DI, list comprehension (VA MHNERE) BN h v b i
fRR T3

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

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

RDEZRFEETICAY v FREBEFTT 20485, KD for —FTHITT:
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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

>>> i1d(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 £

D) RAFFHLWARTZED T2, A 79227 b IDIZZEZEH A, new = old fRADTL, new is old A
fREEXNZE T,

2) ATV IBREBMNT 23T FCA T P ANTY, A TP 27 FIDIREDD FH A, s[0]
= x YA MRUAD, s[0] is x BRAEZNF T,

) AT IR IV IS, FREZDET TV 27 DA VAR RAF 1 DOREIFETEDZ I %
EHRL %3, a = None £ b = None fRADIL, a is b DMEILEENE T, None W YN b DD TT,

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) PEP 8 THEEREI N2 K512, [A—MT R NI None DF = v 7 DRWVWHIETY, I— RO TG 72555
DESCFDET L, false LAHMliZN 2 EREZRD 5 MDA 7> =2 + & DRFZEIT T,

2) None WAL AIMETH 3556, A SN EREICEaYyruh £3, 20 X5 7KK TR o
FIT 27 PeRXBIEND BRSNS VNN OFEA T P EERE T, HlZEX ZhE
dict.pop() DXIWIRLEES XY v FEFEET L /HIKETT:

_sentinel = object()

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

raise KeyError (key)

return default

3) arFFOERETIE. HFMEFA P 2R—MEFTAFTHBLAVEWIRWEEXHD D £5, 2
float('NaN') O XS BREFTEHB L EMTHRVWA T 27 M2k oTa— FREELT 3D TZH T,

il 21X, Z4UZ collections.abc.Sequence.__contains__(): OFEHETT:
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def __contains__(self, value):
for v in self:
if v is value or v == value:
return True

return False

2.6.15 £53FTNUEHT Y5 REA T 2a—2TNBA Y RE Y REMS W T — R E 5
TEFTH?

A2—2 7NV 72 52T 256, __init__() TR%RL _new__(O XY vy FZH#AL F3, #i#H

BA VAR ZADEREINS B ICEIL D, 1 32a—RTNBA VARV ADT —RE2EZ AITIETE
%9,

INHDA I a—RTNTFRFTNRT, BIIRAERRDLZITXF ¥ 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': O, 'one': 1, 'ten': 10}
def __new__(cls, value):
value = cls.xlat.get(value, value)

return super().__new__(cls, value)

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

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

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

return super().__new__(cls, s)

723 ZDXSHRE T

>>> First0fMonthDate (2012, 2, 14)
FirstOfMonthDate (2012, 2, 1)

>>> NamedInt('ten')

10

>>> NamedInt (20)
(RDR=D1ZHiEL)
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(RIDR=I D5 DR E)
20
>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'

2.6.16 XV Yy FHUHLZF vy v aT3ICRE ES5LEE5LVWWTID?

XYy FFErvyraDERERIX2DOH D, functools.cached_property() ¥ functools.lru_cache()
TS, HiFEEA Y AKX AL, BHET FAL NV TREREZRIFLE T,

cached_property 7 70 —F1%, BIEEWMSBR VWA Yy RTOABEE T, ZHUIA VYRR ZANDBIREANE
DERA, FryvPadNieXVy FOMRIZ, A VARV APEETVWBMZIREEEINE T,

MRE A YRR ABEDNLL BoTHa, FrvdadhkX Yy FOMRIT MRS hE LT
T R, A VAR VANEES &, WOLNIAY v FORRBEZITLES 2 TY, ZASIEERERR
SR BB HY FT,

Iru_cache 7 70 —F 1%, hashable 725|182 F> XY v N TE % % ¥, weak references %% 372 ORFRI 72
BIDBIZVED, £ YRR ZANODSREED £ 7,

least recently used 7LV X4 GRYEF : LRU EiLiffbnzd 025k T) OFSRIE. v vy adfeEd
N7z mazsize THIRZ N2 Z 2 TF, REE, Fy v abhoifRUNTEVWVHEINE 22 ) 7315 ET,
A VAR ADPEERT B LT,

COPIEEET 7=y 72 RLET:

class Weather:

"Lookup weather information on a government website"

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

# The _station_id ts 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)
def historic_rainfall(self, date, units='mm'):

(RDR—=V ki)
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(RIDR=I D5 DR E)
"Rainfall on a given date"

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

L oBITIE, station _id BEICEDLLRWI LR LTWES, B#E T2 4 VARV ADBHENETH
L858, cached_property 7 70 —FIXEMHOEERHRHTE R WD, BEEL KR RD 35,

station_id DAIEDFEIT Iru_cache 7 7R —F ZHEREI B 2121, 77 AT __eq__() & __hash__() X
Vo REERTIVLELPDDET, UKD, Fy v 2 3B#ET2EBEOEHZMHTE £

class Weather:

"Example with a mutable station identifier"

def __init__(self, station_id):

self .station_id = station_id

def change_station(self, station_id):

self .station_id = station_id

def __eq__(self, other):

return self.station_id == other.station_id

def __hash__(self):

return hash(self.station_id)

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

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

2.7 ®2a-)
2.7.1 .pyc 771NN ZEBICIZESLETH?

EV 2 ADHDTA Y R=-bENZ (DL BREQDaAY L LT 7 A ADBELNTH D,
V=R T 7 ANDEBRINEZ), Ay LENLIA—FPAoTWS .pyc 77 A A, .py 774V
DHZT4L7 VDY 7T 4L 2 Y __pycache__ IHMERENE T, .pyc 774 VD7 7 A VH#AE. .py
77 ANDELETHE D, .pyc TKD Y, FREEMIZI DT 7 4 V%572 python NA F VITHKIFE L 72X
FHNCR D £F, FEE PEP 3147 25 L TLE X0, )

.pyc BESNIBVEHBED 1 DX, V—RI77ALBH57 4L 27 M) OHBOME, DFbH __pycache__
Y774 L7 PUMERBRVWEETS, Zhik X, V=TIV —N—TT A EfToTWVWBRLEDLS
2. BHREOL—F L ETEOL—FRRIRGEIC. BRI hExT,

PYTHONDONTWRITEBYTECODE BREZMN Ly b EINRBRWRD, €Y 2 —1% 4 ¥R— b LTWT, Python i
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__pycache__ ¥ 774 L7 PUERMED, WAV RANENTZEY 2 — VP ET D080 (R, 714 272
DEEAR=R, IRY) D 25EE. pyc 7 7 A VIZHERNIESNE T,

& ELDR 27 ) 7+ % Python THEITFT2DIEA Y R— 1t ridsLINT, .pyc BERSNELEA. HIZIE.
& EIDEY 2 —)L foo.py DAIDEY 2 —)b xyz.py 4 Y HR—FLTWVWEHE, (zravryFelT
python foo.py ¥¥THIAAT) foo ZEITT DL, xyz IFA Y HR—PZNBDT xyz D .pyc IR NF
FH, foo.py 1EA YKR—FENDIFTIERVDT foo D .pyc IMELNER A,

foo D .pyc 7 7 ANEIERT S - DFED, A VKR=FEINTVWRVWET 2—1D .pyc 7 7 4 VEIERT
% - REMD BYE . py_compile EY 2 —/L ¥ compileall EY 2 —/LEMHXIEATRET T,

py_compile £ 2 —MWIFETEEDES 2 —LZ2a VXL L TEET, LDHFD—DF, TOEI2—)L
D compile() B2 A VX507 4 JWCETTHILTT:

>>> import py_compile

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

ZDXIICETTH L. foo.py LFUETD __pycache__ ¥ 774127 M VIZ .pyc BEEIHEINET
(HS7 7 A VOAEE. 47> a V5 cfile TEHEZT 22 HTEET),

compileall £ 2 — &2 IXHENC—DORERD T4 L7 PV DIRTD I 7 A N EaAV A NTEE
T, Y7y T M5 compileall.py REBHIL T, AV AL LW T 7 A LEELT ALY MY DS
ABI/ELTLZE W

python -m compileall .

2.7.2 HEDEI 21— IILBZMBICIZESLETH?

EV 2 NMEETD o TERSINZT B —NILEE __name__ 2RI B THHOAHIZIRETE ZT,
ZOMED '__main__' THZrE, FOTRITILZAZVT e LTEFTIRTVES, {1 YER—-—bEh
B EoTHELNEZKBMOEY 2 —MEav Y FIA4 VA VR =T 2 —RPHDT A ML TWVT,
_name__ 2Fzv 7L THBLZDa—FREFEEITLET:

def main():

print ('Running test...')
if name__ == '__main__':
main()

273 HEICAVAR—FLBHIED 2a—ILZEBICIZES LTEBSVVWWTIH?
TFDES 2a—NBHole LEL & S

foo.py:
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from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

MEEA Y 2TV ZBLL RO ETT2 22T
o main 2 foo A YAR—FT 3
o foo DZED T —NLUHBEREND
o foo A VNRANINETEIED S
o foo M bar A VAR—1+F3
o bar OZED T B —NUPERSI D
o bar 23T VXA N ENEFTERIED S
e bar 2 foo BA YKR—bT 3 (TTIZ foo EVIAFMDEY 2 —NHSDT no-op £43)

o fYKR—=IPRAI=XLIE foo DT — N5 foo_var %#EA T, bar.foo_var = foo.foo_var
WERELELS 2 LET,

ZDBRBDEMIIKIL £3, Python 25 foo ZERLKEDH > TR T, foo IR —INLET VHRILD
HERIFELEETTDIL,

import foo ZffioT., /B— L3 —F® foo.foo_var L7 7AL XS Lz Eizh, ZhrFALZ
EOEZ D ET,

OB (DL L D) Eo0MEEND D T,

Guido van Rossum % from <module> import ... &L bR VT, TRNTOa— FEEKOFICAN
B2ZrREBDTOET, 70— rOVERE 7 7 2AEBOIIULIZERE EL b YR OATI IO SZRNET
T TNTA VE—FINLEZITARTDOEY 2 —I)UE <module>.<name> ¥ L TERINBZ Z 212k D F3,

Jim Roskind BZZNZNDEY 2 —MIH L TUTDIEICED 2 Z L 2R LTVET:
o IIVAR—F (A VK- bPEINLEES FRELBE L Linwra—rL, Bl 77 X)
« import X
« TOT4THA—F (4R PIRLEITE o THILE RS 70— BT,

A VR— FDRFWRIGFNICENS Z 25 Van Rossum 32 DHERZ ZHUEEIFAZRADL. THIEER)
T3,

Matthias Urlichs 135 —ICHIEA R — FORELZWE S ICa— FE2ERELABT I 2HRLTVWET,

IS DIRFIZNEZNMZIELZ B TEET,
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2.7.4 __import__('x.y.2') I& <module 'x’> ZRL FITH. z 1B 7DICIFLSL
FIH?

importlib IZ import_module() ¥ WS HEAILEADH2DT. KOO ICZEBLZMHHT 2 I ZMaT LT
TZEW,

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

275 1K= FENEES 21— LEFELTHSEL VR— FLELED, BHENE
ho BETTH?

R e —HYE EOMHD S, Python I3EY 2 —ADRINCA VK- N ENEHICDARES 2 — LT 7 A L%
FAABET, ZILRVE, L XADEY 2—ATTETWT, ZAZARFECEARES 2 L% A ¥
A—FLTWRE5870275 ATIE, ZOREAEY 2 — VORI L B DRINZ 222k £7,
EHINEEY 2 - VOBEIHAZRHT 21213, 25 LTLZE W

import importlib
import modname

importlib.reload(modname)

FE: TOFEIR 100% ZEEEFFEAEEA. DD

from modname import some_objects

DEIBRXEBELEIT 2 —NVE, A VR—FEINEA T2 FOFOANA—Y g U 2FWVRITET, 20T
VANV TRERNEENTVWEDL, BETBVIAA VARV RAEFH LWI S RAEEE/I XX 7 v
TF—F INFLA, CRICE>TUTROFELEFVSRINZET:

>>> 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

COMEOARER, Z77AFT7T 27+ " EAME ZHTT 5L THL2IZAZD £

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

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

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):

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()
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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,

With the approval of PEP 703 work is now underway to remove the GIL from the CPython imple-

mentation of Python. Initially it will be implemented as an optional compiler flag when building the
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interpreter, and so separate builds will be available with and without the GIL. Long-term, the hope is
to settle on a single build, once the performance implications of removing the GIL are fully understood.
Python 3.13 is likely to be the first release containing this work, although it may not be completely

functional in this release.

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

fork is the first attempt at removing the GIL with an acceptable performance impact.

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

case you want more control over dispatching of tasks.

CHRZES ELMHS 2 dBRUBE T, CIRERBEODLD» 2 X A7 DETIMEZIX. ZDIERIZETH C
a— FTiITbNtTWwWaE GIL 2R TE, ZORICMD AL v RTHEEIED SN F T, z1ib % hashlib
BE, TTIRINETR > TVWAEHES A TS VEIS2—LbH D ET,

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

to be usable, so many older extension modules will not be usable.

4.4 Ahcth
441 77 ILENRTZICIRES LETH? (ZOM. 7 7ILICEAT 3HER...)

os.remove (filename) 721 os.unlink(filename) #{# o TL7Z& WV, FFa X M os EV2—)L
ZZRLTLEZ NV, ZOZODBIEFRIL S DTT, unlink() FHIZ, ZOBKD Unix ¥ X723—-1
DEMTT,

T4 L2 PUZHIBRS 21213, os.tmdir ) 2o T2 E W, fEHICIE os.mkdir () Zffio TLZ& W, os.
makedirs(path) (& path OHFEDT 4 L7 VD, FFAELRVDDZIER L £7F, os.removedirs(path)
BHEOFT 4 L7 PUDBETHLRD. ZAOZHIBRLES, 74127 MUY Y -2kt 2o B2 TEHIRR
L7202 5, shutil.rmtree() %Z{fio T X W,

7 7 A NVDAFTEEE T 512X, os.rename(old_path, new_path) Z{Ho T 7Z&X W,

77 ANVEYIDEED Z12IE, £ = open(filename, "rb+") E{foT7 7 A LB X, f.truncate(offset)
o TLZEW; offset 1 &7 7 4V b TRED Y — VB TT, os.open() TH»N/ZT7 7 A LVHD os.
ftruncate(fd, offset) bHVET, A IZ7 7 A NT 1 X7V T & (NEWEHIE) T3,
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shutil £ 2 —IZd, copyfile(). copytree(). rmtree() &, 7 7 A WIHEHT 2B N o0 E
FNE T,

442 770V dE—9BICIFESLETH?

shutil €Y 2 —/UIZ copyfile() BIBDIH D £3, HEER L LT, ZHQlE Windows NTFS RV 2 —24 |
@ alternate data streams b macOS HFS+ _E® resource forks $ a¥—L FH A, ZZELBEETEESE S
HEONZZLIZ EFLAYDDERA, THT7ALDNR—I v arRART—Xbabt —XNEEAD,
ZDRDYHIT shutil.copy2() ZES L ZDIFL ALY (TRNTTED D FHAD) DRFEFINE T,

443 NAFUT—FZHRAHEZTTBRICIFESLETH?

BTN F V) TF—RERDTEAE I, struct TP 2 — L EFSOP—FTT, TNTALFVF—X
(EEER) 230X FHN e > T, Python A 7Y =27 VAT 22N TEET L, 2OHHTEET,

BIzIE, UTFDa—RRE 7740056 2 34 bOB 2 4 N POBK 12y 72T T
7 A=<y FTHAAALET:

import struct

with open(filename, "rb") as f:
s = f.read(8)

X, y, 2z = struct.unpack(">hhl", s)

TZx—=y D > FZTFT—REEHINICE Yy P2 T 4 7V LET, 774005, XF 'h iF—oD”
B (2 N4 M) BFLARAA, XF TV 1EF—D2D long BE” RHAAAET,

KO RAINZ 7 — & (B2, BESEHNMNEEOTH ORI 72 ) X b) 1 LTI, array €3 2 —
N5 e TEET,

O IR

NAFVTF =R eHAEEZT I, (ZTWXHBL5IT "rb" % open() WKHELT) 7 7 A L% NALFV
E—RFTHIEBELHDET, ADDIC (T 741 1D) "r" 25 7GEIE. 77 A VETFAME-F
TH»4., f.read() X bytes 77922 FTIIRL str A7V =7 bERLET,

4.4.4 os.popen() ICEX > THESNT/NA T T os.read() BMELDNTVLEWVWKSTT, B
TTHh?

os.read() & BN T 7 A NVERT/NERER. 77 ANVT 4 A2V PR EFIHICHS, KL ~ULDRERK
T3, os.popen() &, HHAAAD open() FAKDEDHEL R UAD, ML ARVRT 7 ANA TS =7 +2fE
MU ET, o T, os.popen() 1T Ko TERI T84 7 p 25 n A M FIZTHAR S I2IE, p.read(n)
ZESHENDD £T,
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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 1&, 1EKHED C 7 7 A VT 4 27V TR ED, HRDOEKEL £ ¥ 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
NT4ZZ VTR 2 LI CFRLET, TR £ BHIR-—IERoLZCH, £ 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%, ¥ —
NYFARETI7A47 2 b F4 FD web AT LZWRT2DIMENLZZDET 2 —A0HD X7,

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

Web Programming 1I2DWT D wiki DR— WSO Y) VI BRI SNE T,

4.5.3 Python DXV ) T DS A=)V ZZXBICIFESLEFTH?
BHES £ 75 V) EY 2 —)b smtplib 2o TLZE W,

UTIRTDR, Thzefliole I S BMARMNGFERDO X —NVIREHETT, TOXY v Fid SMTP YV R+ %3
R=FTE2RAMRLEZTTUIEEIL T,

import sys, smtplib

fromaddr = input("From: ")

toaddrs = input("To: ").split(',')
print ("Enter message, end with “D:")
msg = ''
while True:
line = sys.stdin.readline()
if not line:

break

msg += line

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

server.sendmail (fromaddr, toaddrs, msg)

server.quit()

Unix FREDRDH D OFEIRAE sendmail 25 Z 2 T3, sendmail 7’075 LADHFAIZS AT LITE - T
kA T3, %L ZlX /usr/lib/sendmail 72>/, H % & %id /usr/sbin/sendmail 7257z D, sendmail
DI=aTNR=IHYPNFTIHZLTL RS ¥ TNa—FEIDLSITRDXT:

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)
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4.5.4 V’/ry b® connect() XV vy RTTOYF U IINBLLTRICIFESLETH?
FIZ select EY a—ADY 7y FOIEHD I/0 245 Dbt s,

TCP #fihA7 vy ¥V 7ENRBNEIICTEDIC, Y7y b/ yIaydy7E—RIRETHI LD
Hisk¥ 3, ZL T connect() Lzt =iz, BIEEICERICTE 20, =7 —%B% .errno & LTELHNNER
UGB 2DEH 5012 D £F, errno.EINPROGRESS &, i THTH 205, FLEETLTHARVEL
SZrERLET, Bid OS TEERLZEINRINEDT, HRIZDI AT LATHINRENZ D EHEIDT
BARERDHD T,

connect_ex() XV v FEMIIEFNEER L2 THEAE T, ZIUIHIC errno DIEZIRITTL & 5, K—
VY7 D7Di2lE, B TE 7 connect_ex() ZMUHT I BN TEET - 0 £721% errno.EISCONN (HE#Ht
NS BERELET - 2. TOYV T v b & select.select() WWIE L TEZIAAFREDLTARS Z &)
TE%7,

0 IR

asyncio EVa—JliE, /7y F DRy VI =27 a— REFEIMEEDZDIITIL—LTY—-TD &
IRFFERRBLE T, ZoOMOFEREIE LT, Twisted ZZEETERBRY —F =T 1 DF4 77
T,

4.6 T—HENR—2X

4.6.1 Python ([CI3T—AR—ZANYT—=IADA 2 Z—T T —RIHDEITH?
1w,

HEHUED Python (Zid, DBM %° GDBM 72D, T4 AIZNR—=ADNY ¥ a DA VR —=T 2 —AbZENTVE
T, F7o. sqlite3 BV 2 —ld, BREKRT 4 AT R—ZADMHRT — 2 R—R ML £7,

FEALDERT —XR=ZADBYR— P ENTVET, FHllX DatabaseProgramming wiki page ZZHM L
TLEEW,

4.6.2 Python TKk&EMNABA T U b ZRETBICRESLEFTH?

pickle 74 77 VEY 2 =)L T, T —MNUBRHFETINERRTEET (G777 40, VYT v b,
V4V RUDEIRDOERETZILIETEEEAD), shelve 74 77V EY 2 —/Lid pickle ¥ (g)dbm
ZV, EED Python A 7Y =7 bR ELKGEN LYy EY 7 2ERL 5,

4.7 HR2

4.7.1 Python TEHZERTBICIZESLEFTH?

FEHEE 2 2 — )LD random DELEERZEZEEL TWE T, FWHIZEMTI:

import random

random.random()
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This returns a random floating-point number in the range [0, 1).
COEY 2—MIFZDMEZ L ORHLL2AH&ER b DD $5, R
+ randrange(a, b) XM [a, b) 2 HEBEZ RV X T,
e uniform(a, b) chooses a floating-point number in the range [a, b).
o normalvariate(mean, sdev) ZIEH (HVR) iy > 7V 7 LET,
= Y RCEEEAT 2B KELBEBL HD 13, HlZE:
o choice(8) IZFGAONIY—Fr Y ANE T Y RARBREZENET,
o shuffle(L) BYRPEA YT L—RICT vy IV LET, ThbDL, 7V XARCUMIEZET,

Random 27 7 ADA Y AR ARER LT, BRHOMVLEBERBEDOLB D TEET,
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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)
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(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
Ao bLOgtA. ThEEEFTIE, HILLT A RTVIZ>»> 05 FuryFhHRR6NMSTL &
5. ZDEE. exit() BRI T D Ctrl-Z ZA T2V 4 ¥ FUIZBAL £ 3; Windows X 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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SEVEN

9274y 01— 14>2—T 1 —X FAQ

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,

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

built-in.

7.3.2 1/0 #&OMICkbNS Tk 1Ry FEERETH ?

Windows MIAD T Z v b7 4 — 22OV TIE, 3V, ALy REABEDHDEVA! L. [/O a—-F%
DU LR TIUER D £8 A, Tk IZiZ Xt @ XtAddInput () 2 — L e FAERDDHRHZDT, 774
T4 AT ) TR ETI/O DAJREIR & B2 Tk XA =T o6MEN 2 a— Ny 7B EERTEET,
tkinter-file-handlers ZZfR L T 72 &\,
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7.3.3 Tkinter TEIK F—NA 2T VINESNEEA, BETITH?

bind() XYV v RTARY MZ ORI oz A RV AV RIN, BYLRF—DPHIN-E ZICEIINY
Fraiiiznwe WO EEN X L E»NET,

B —WREEE, N VT4 YIOBEAINEZ TV ATy M7 F—KR =R 74— AR BRRVWI L
TS, Tk FFaXY P TT74—ARax Y FEERLTLLEES WV, @FEV 42y bOFEZ Y v 7T 2
e THXF—AR—KI74—DREHEZONET (EELIRMEEZ5NER A, takefocus 7> a v %%
ML TL7ZEW),
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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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8%

mE

>>> -
Fi% (interactive) ¥ = WIZBF 5T 7 4V b® Python 7a > 7 b TF, 4 ¥ X =71 X —TxfEEM
TSN a—-FlIcE<RoNE T,

X
DHDHREZHNET:

o MEEM (interactive) ¥ = MTBWT, A ¥ F ¥ bESNa—F7ay 7, MGT 2 EHDXYID
XM AU, AR AR =ESIER) oWl Fal—x -k, a—-FEANT
BRICFRRENB T 7 4L b D Python 70> 7+ T3,

o HHAAADER Ellipsis

abstract base class

(MREES 7 R) fIREIK Y 7 21F duck-typing 25T T 2 d DT, hasattr() REDHDT 7 =v
7 TENBHFTH - 72 W Wb I1cid 2 (1213 magic methods DIFH) JHICA ¥ X —T = — A% ER
THHEZRMEL 3, ABC IXMEAE (virtual) 3727 9 RZEALE T, ZHhEHEZ 7 206/ EKL
FHAD, ZNTD isinstance() X issubclass() IR ENFET; abc T 2 —ILD FF 2 X
YR ESHBLTLZE W, Python 1k, £ OflARAA ABC BRI TVWE T, DRI,
(collections.abc EY 2 —/LTC) 7 — X, (numbers £ 2 —/LTC) . (io EY2—1LT) A b
U —2A, (importlib.abc EY a2 —/T) A Y KR—F 7 74 VX /P B =X =TT, abc EL 2 —/L%
FHLTHE®D ABC Z/ERTZ¥£3,

annotation
(77 7—=>ay) B 77 2@ BEBDART X —220RVEICEFRT 2 7L T3, ElickD
type hint & LTHEDLATVET,

O—ANEBOT ) 7— a VFETRICE T 7R ATEERAN, 70— VER, 7528, B
BO7 /) 7—ary3FNFNEY 2a—)b, 75 A, D __annotations__ FREMICHIF IR T
WET,

FEBREDRBADI D 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, ¥, T/ T7=2avENHTERA NS 27T 4 A LT annotations-howto SR L T <
7EE W,
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5% (argument)

(FEF1R) B ORI, BBEL (F7203 XY F) ICEITETY, EIRE 28D 3

o F—T—REIE BT L OIS OB TAOUE b D (Bl name=) S, wx 1K
EREOMOMY LTSN, BIZE. KO complex() OIFUH LTI, 3 ¥ 5 Ai%—
v — FRITT

complex(real=3, imag=5)

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

o MUESIE: F—v— FEIBLANDEIE, MEFIEIX5IEY) A FDORTEICEL T8RN TE, T2 %12
WelF 7z iterable DBERL LTETZENTEET, HlZIEX. ROBITIX 3 & 5 3 FHAIES
T3

complex (3, 5)
complex (¥(3, 5))

FH IR DOEBIC B W THEMT E D — A AVZRCHID I TohE g, &0 HTZTSHANTOW
Tid calls ZBRLTLEE VN, VX ZRARBOVTEFFERTLDIZHL0 2S5 Z el
RET, FHliEhfEIe - VZERICE DL THNET,

R51% . FAQ © K5I EREIBDEWVIIATIH? . PEP 362 2ZHL TSV,

asynchronous context manager

(JEMa > 7 X A b~ —Y v) __aenter__() & __aexit__() XY v F%&EFT S I LT async
with XNOREZEM T 2470227 TT, PEP 492 TEAZINLE L7,

asynchronous generator

(FERIIY = % L — &) asynchronous generator iterator iR 3B TF, async def TEFEI N/
N—F VEIBUZBI TV E A, yield ReHORTHRLD £, yield R async for /— 7 TEH
TXLEDUW S ZERT 2 DIFEHINET,

R IBIEFEH Y = 2L — 2B L 35, XRICK > T RS zRL—R21TL—4% 25T
Landh £, BRESNLERPHS 2 THRWEGE, RO Een B iEe AL £,

JEMAY = 2 L — ZBIEICIE, async for XX async with X2 THL await RdDDHZZ D
D ij_o

asynchronous generator iterator

GERIY = L —& A4 7L — &) asynchronous generator B THEREN 2 AT 27 M TT,

_anext__() AV vy REfoTIHIENS & awaitable 7Y =2
FEIRLET, 20D awaitable A 7Y =27 MI, KD yield RETIEFAY = 1 L — X DOAREKZ
EITLET,

Z X asynchronous iterator T,

% yield TIX—HFINCUEZHRT L., ZDHBOFITIRE (v — IV ERPREFT D try XEED) %
TRLET, RS T RL =L TFL—4 » __anext__ () TRINMD awaitable TEERICH
B3 2 WIS, ZOFRIERTNEIZN T T, PEP 492 BX U PEP 525 #8 L T X0,
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asynchronous iterable
(JEMHAA 77 7)) async for XOHTHHATES 4727 b TT, HHED __aiter__() XV v
B2 & asynchronous iterator ZRERIFIULZ D £¥ A, PEP 492 TEAINE L7,

asynchronous iterator
CGER#MIA4 7L —%&) __aiter__() & __anext__ () XY v RZ2REL LA TP 27 +T
9, __anext__(O & awaitable & 7Y £ 7 P RBEIRIFNIEZD £E A, async for 1
StopAsynclteration 4t Z XM F 2 £ T, FEFRMA 7L —&FD __anext__() XYV v FHIK
§ awaitable ZfER L £ 3, PEP 492 THAXNhF LT,

B
(B A7 =7 McBEMT O, Py FREARCE > THAITTEESRBINAETT, flzid
T2k o DEN 0 BEFRoTWEE, ZOEMIX 0.0 TEREINE T,

F 7Y 7 MiZid, identifiers TER XN ZMAlIFTREBRVWARTIOBEER2 522 Z e TEET, 128
ZIE setattr() ZfHWV, ATV 2 bR ENEFAILTVWEIEEIITAET. ZOX52EHIERY
FREATET7 7 RATET, RODIC getattr() 2o TWMEILENH D £73,

awaitable
(fFt%PTEE) avait R THAT 2 2Bk E2 A 72 =2 S TI . coroutine >, __await__() XV v
FR®H2F 7Y 227 FTF, PEP 492 2B L TL 72XV,

BDFL =

R E B MHEE (Benevolent Dictator For Life) OIE T3, Python OfF#F. Guido van Rossum O
Z&T9,

binary file
(NAF VT 7 A4N) bytes-like TP T I b DHARABIUVEZRAANTES J7MILATox
Ik TTe XAFV 774 0DHNE N4 FVE—=F ('rb', 'wb' or 'rb+') THINZT 7 4L,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *° gzip.GzipFile. DA Y A X Y XA TY,

Str A7V 2V FDBAEENTEL 7 7 A LF T I 27 MIOWTIR, teat file BBIRLTL X 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.

bytes-like object
bufferobjects Z%K— b LTWT, C SFEOEKT EHiRLE Ny 77y —%24Mtalgektr 7o 27 b,
bytes, bytearray, array.array ®. %< O—#&HJ7% memoryview * 7Y =7 M ZTHICY D X
3, bytes-like 77 =2 ME, T—XTEME. NAF VT 7 A ANDRE, Vv MeEHLLEERER
. ANAFVTF=REERTIE20VAVARBECHHAT2 8P TEET,

BOPOBIETREINAF VT —RZ2EETL2LEDRDD T, ZOREDOFFa Xy PTIEEL 75
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bytecode

callable

callback

32

HE ZATREIR bytes-like A 727 M IZEKRLTWVWET, ZEAGERANY 77 =47V =7 M3,
bytearray ¢ bytearray @ memoryview REDVZENE T, Fiz. MOEROIDEETIIRLERA
TV VDAL F ) F—& (7 HAHLERHO bytes-like £ 7Y =27 b)) ZRELE T, ZHUF
bytes & bytes D memoryview A 7P MOEENET,

("4 Fa—F) Python ®Y —2a— Ri& Python 7125 A® CPython £ ¥ &% 7)) X DNEERE
THBINA FPA— ANy RANVEINET, N Fa—Fid .pyc 774V Fryadh, AL
77 AN EHRETEINZ L 2R EDERCRDET (V—RIA=F2H N, ba— FANOHED
2V RAVFEEEINET), 20 7 HEEEE (intermediate language)” (&, & & DN b a— Fixt
Ib3 B HMEE L EITS 5 REY> Y TEET 28 VWA ET, BEARAFELE LT, N4 ba— FIZER
% Python {RAE~> Y BITHIET 2 Z &%, Python VU —XBTHEETH 2 Z 3 TWE
Ao

N ba—Foma—EiZ dis EY2a— L I ET,

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.

(=N 7)) FERO D B RTEITS NS D5 E LTHEE 5B

(ZIR) 2P —ERA T2 7 VEMERT 27007 FL—1+TT, 77 AERIEE, 2DF T
ADA VARV A LOBERTE2RAY v ROEREZAET,

class variable

(275 2AZH) 75 A LITERSN, ZFALRLT (DFD, Z5ADA VAR YA ETIERELID) &
HIN2Z e ZHNE LTWAEHKTY,

closure variable A

free variable referenced from a nested scope that is defined in an outer scope rather than being
resolved at runtime from the globals or builtin namespaces. May be explicitly defined with the

nonlocal keyword to allow write access, or implicitly defined if the variable is only being read.

For example, in the inner function in the following code, both x and print are free variables, but

only x is a closure variable:

def outer():
x =0
def inner():
(RDR=D1THiEL )
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(FiDR— 25 D %)
nonlocal x
x += 1
print (x)

return inner

Due to the codeobject.co_freevars attribute (which, despite its name, only includes the names
of closure variables rather than listing all referenced free variables), the more general free variable

term is sometimes used even when the intended meaning is to refer specifically to closure variables.

complex number
(BEH) L<HLNTOEEBREZNIRLZ2H DT, IRTOKIFERH L EHoM e LTRINE T,
BEOIBBORAL (-1 OFAR) WEHz#H I 0T, —RIBEFETIE 1 eFrh, T¥TE j &
P E T, Python ZEFBITHAAATHIGL, BEOKILZEI > TWE T, BEIIREI j 201
THEEFET, XX 3+1j TF, math Y 2 —VOBEEBEREFH T 21213, cmath 2#FWE S, &
FHOMHIED R D BERBEORETS, PEEZECRITUL, ZIEHEEVWRIEHLTLES T
XWTL XS,

context
This term has different meanings depending on where and how it is used. Some common

meanings:
e The temporary state or environment established by a context manager via a with statement.

e The collection of keyvalue bindings associated with a particular contextvars.Context object

and accessed via ContextVar objects. Also see context variable.
e A contextvars.Context object. Also see current contet.

aAVFRXMEER7ORIL
The __enter__() and __exit__() methods called by the with statement. See PEP 343.

context manager
An object which implements the contezt management protocol and controls the environment seen

in a with statement. See PEP 343.

context variable A
variable whose value depends on which context is the current context. Values are accessed via
contextvars.ContextVar objects. Context variables are primarily used to isolate state between

concurrent asynchronous tasks.

contiguous
(Biiz. 8fE) Ny 7 7 DS C-8E e £721d Fortran it THRGEIC. £D NNy 7 7 EEHk LT
WBEABREET, ¥rXi Ny 7 713 C #ifiTdH D Fortran @i TS, —RITOESHITIE, ZDE
REBTXEY ETEE T 2 X5 CHE SN, BFERLar LR DI T EF TR E T, ZX
TLD C-ERAEAITIE, XEY 7 FLRACER 2K 5 BIIIRE DI A TN LED B DITH L,
Fortran #H 2 BLH TR DR A FORINCE Z £7,
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Jl—F>
(Aan—=F) ar—Fr@3 I I7N—F LD ~RNZEXTT, 70 —F IR@RD SN
POAD. Blokd s MSroHE T, aL—F U ICFZ L ORkL M H A, 15, BT
B5ZEMTEET, 2L —F I async def XTEETEET, PEP 492 2B L TLZE W,

coroutine function
(an—F VB coroutine 7Y =7 b RIRERFTELTT, a1 —F VBRI async def W THEEX
., await. async for. BL U async with ¥F—TU—FZ2HHOZLHKET, Zhsld PEP 492
TEHEASNE L%,

CPython
python.org TEAA XN TWS, Python v 2'J 3 ¥/ SFEOEERN R EETT, "CPython” 2\ 5
BZEIX, ZDR¥E% Jython % IronPython ¥\ o 72D ¥ XFI$ 2 REMNH ZHEICHH SR
£7,

current context
The context (contextvars.Context object) that is currently used by ContextVar objects to
access (get or set) the values of contexrt variables. Each thread has its own current context.
Frameworks for executing asynchronous tasks (see asyncio) associate each task with a context

which becomes the current context whenever the task starts or resumes execution.

decorator
(FTav—2x) oK ZIR TR T, @E, owrapper M CHIKEH i L CHEHAINE T, 7aL—
2 DO— A7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOXEE I VR VAT 2l —TF, RD 2 OOBBERIIEHRMICA TS DT :

def f(arg):

f = staticmethod(f)

@staticmethod
def f(arg):

FICHERD 7 7 A FEELETH, HENFONERA, TaAL—XITOWTFHLL X BEBER B
FE 75 RERBORFaXU F2BRLTLIEZI 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.

FR7VTEDRAY v FIZBE L TOFEMIZE. descriptors % Descriptor How To Guide 2SR L TL 72

100 18} A = F5E


https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://www.python.org

Python Frequently Asked Questions, 1J1J—X 3.13.1

2w,

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 WIE—HOERZ UL T, ZORRP SR 2FFE LR T 3 > %
27 MgEXFTT, results = {n: n ** 2 for n in range(10)} £ F5&, F—n ZflH n ** 2
R 2 EFE R AR L 5, comprehensions 2SR L TL ZX W,

dictionary view
(ff#H L 2—) dict.keys(). dict.values(). dict.items() 2RT A7V =7 FTT, FEHEDIEH
DEWRE 2 — 2B L E T, TRbE, HEPLEINL a2 -3z KMl £7, HEL 2 —
ERRHIINCTERR Y R MZT 5121E list(dictview) ZHEHA L TL 72E W, dict-views 2B L TL
72E 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 —REFoTWAPERETI2DICA TV 27 FORE RN
NI IVIRARANTT, bz, BIUCA TS 27 DX Y v RRBEWLFRIN Dbz D
LES, (ZELDESICHAT, TEADXSZBIFIE. ZRETEATHS,1) A VR —Tx2—2R
ERIFDEMHTZLT. EFLFYA v a3nza— Rk, RVE—7 4 v 7 2REZHF L TRIIEE
MLXEET, v 7XAL Y7 type() % isinstance() ICXZHERBITE T, (7275 L. Xy
IRAVY TR BREEV SR THET2ZdTEET, ) 2ofb b, MAIIC hasattr (O
B EAFP 7ur oIy 7% FALET,

EAFP
MR & 2 X DFFLEFH D ADAES (easier to ask for forgiveness than permission, ¥ —7 4 — DIk
AN OWETF, Z@ Python TIELfbhTWwda—74 Y 7AXAATIE, BEEENEF R
MRFET2DDOLREL. TORED R > TOIGEWHINERHIEL 5. ZOMETFRLIET 2
I—FT 4 YT RARA NI, try XB XU except XM SADHZDBREUTST, ZOT7=v7
3. CDESREETLILLMFEbATWS LBYL AR AL XIS DTY,

expression

(R) MO FHEiEN s, —FL FH O (a piece of syntax) TF, Wiz s, AWV 7
Fv, 4l BT 7R HAFPEBETOCHLZY. H2RTROEROBAERRTT, Ho%<
DEFELEV, Python TEEHEDORTOMBERIAL VI DI TIEDD A, while DX I I,
RELTRERARW X DD FT, RKABKTIERLIXTT,

extension module
(fEBREY 2 —1) C % C++ TELNZEY 2 —/L T, Python ® C API #FIf LT Python 27
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f-string

RP1—P—a—rFehebLEI,

£ R BRI WYY T IR Mfostring” ¥ FEZA. AU 74—~ v MEAXXFAIY
7L OREMEEOEMTT, PEP 498 3L TLEX W,

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 MAZERIQWE 3HELDET: DO NAFU—=T714)L. Ny 7730/ INA
F)=T7A4)l, LT TFALT 7ML TT, A VR =7 x4 AlF i0 EY 22—V TERINLTL
¥, 77 ANT TV 20 b BAEBEHENRITIEIL open() BB EM S Z 2 TF,

file-like object

file object £ [AIFETT,

filesystem encoding and error handler

finder

Encoding and error handler used by Python to decode bytes from the operating system and

encode Unicode to the operating system.

T7ANTATLADIYA—FT 4 Y7 TlE, TRTH 128 N4 PUTRIEREKTa—FEh3 I en
BREAFXNBLTWEBDERA Z77ANTVATLDIY A—F 4 VP TINABRIAE SN D - - 5E
1%. API B$(%’ UnicodeError ZEH T2 ZeH b T3,

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.

See also the locale encoding.

(774YR) A VR=PZRNTWVBEY 2—1ND loader DFERZRTTE247Y =22 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

(U D H&CRHRE) —FoWEBRICU DR T2 BEEMRRE, YD TREHEE I // T3, HlRIE 11
// 4212k b, ZR2IEHNFNCFEE/MIURBOEDRETIX 2.75 28 R-oTE ¥ 3, (-11) // 4
& -2.75 Z INTWVWHIC D2 FRIE: BOMBRADIDZITS) DT -3 12745 Z LIZHERLTK
72& W, PEP 238 ZZHL T X\,
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free threading
A threading model where multiple threads can run Python bytecode simultaneously within the
same interpreter. This is in contrast to the global interpreter lock which allows only one thread

to execute Python bytecode at a time. See PEP 703.

free variable
Formally, as defined in the language execution model, a free variable is any variable used in a
namespace which is not a local variable in that namespace. See closure variable for an example.
Pragmatically, due to the name of the codeobject.co_freevars attribute, the term is also

sometimes used as a synonym for closure variable.

3
(BE%) PR LENCEZ RS —# oD Z e T3, BRICIZ 0 U Lo 318 23 2 e hHikET,
FEDRITRHI T Bz RS2 Z e ik E 5, R5IE. AV v R, function ZBL T X W,

function annotation
(BT /7 7—>ay) D T X=X PR DED annotation TF,

B/ 7—>avid, @HREEY F okdifibhxd: flZAE ZoBKE 2 520 int Bo5]
Beis e i E . £ int MORDEERO L HffSh T E T,

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

return a + b

BT ) 77— a v OXER function DI CRHINATVWE T,

KEBEDFAD B % variable annotation, PEP 484, #ZML T XV, ¥/, 7/ 57— a v &F|
32279277 4 A% LT annotations-howto 3 BB L TL 72X W,

future
from __future__ import <feature> ¥\ 3 future X i, 2 ¥ 84 F —IZFKD Python V VU —X
TIEHEEY R 2R EREZHFEAL CHEDE Y 2a—L2arXf LT3 X5 R LET, _ future
EY 2—ILTIE, feature DD S 3EZ FF a2 XY MUELTWES, TOEI2—L%AVKR—F L,
ZOERETE S 5 Z & T, FRBEPRINCSIEEICEMEINZDITVO0Re, WOFT 7 4L MR 50
(27237 o7d) 2R ZeNTEET:

>>> import __future__
>>>  future__.division

_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(AR=varryay) IhBEEONSE 2 DRV EY) ZERT 20 T3, Python X, A
vy b, ERSHEEBE UBEST 2RIy aL 7 & e ffio ThHR=—YaL s> aryzifug
Fo AR=VaL 27X gc B 2a—N%Fo THRIETEE T,

JIrl—2
(¥ =H L —2&) generator iterator ZiR TR TS, @H OB TNE T, yield REHFOHT
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R D %3, yield Rid. for L—FSTHATED, next() BETMEEZ 1 >F oMb LD TE
%, EHOWM R EERT2DIFEHINE T,

BHEEY AV —ZBEBZRLET. Rk TE P RL—RATL—F 2T HEVHD X
T, BRISNLEE®RSHS TR VWEGE, LD DI HEE2 AL 5,

generator iterator

(YA —&A4TL—&) generator BABITHERENZ AT =2 b T,

yield O NZRFTEITIRE (RFMABSARUED try X 281) 2@l T, LB —RaicH
W Exd, DxRL—FATL—% HEHINL . T LMVEZIIGL 3 (B OB FT
D 7= TNTH LWIRE D HF46 S % D & IR T ),

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

(=20 v 7B%) RN LRI C#EE T 2 BEE > oS N 2 BT Y, MOH LKICY
DEEZHVDEDET 4 Ay F 7LV AL I DPESINET,

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

generic type A

GIL

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.

global interpreter lock B L TLIZ&E W,

global interpreter lock

(ZFa—=2Ay&2FY Ry ) CPython £ ¥ X7V XBFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—27F3TH2 2 RAET2HHATT, ZUTKD (dict &Y
DEELMAAATREEL) 7V 27 NEFADFEKRET 71 21250 U THBRIICLERITKR 5 DT,
CPython OEENS > INICRDET, A VX TVXERERY 7T 58T, wiF Tty
SUNELBMHIULD TR+ e FIEHZIT, 4 VR REMHICTLF ALy RILTE2 X512k D
9,

UL D 2 0 IEAEDON L DD DIIRE Y 2 —E, EfEe Ny ¥ a3t B Y O EOBEWLE
3 5L EIZGIL ZERT 2 KO WCREFENTVET, £/, [/O W% T 2358 GIL 135 IRk
ENET,

As of Python 3.13, the GIL can be disabled using the --disable-gil build configuration.
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After building Python with this option, code must be run with -X gil=0 or after set-
ting the PYTHON_GIL=0 environment variable. This feature enables improved performance for
multi-threaded applications and makes it easier to use multi-core CPUs efficiently. For more
details, see PEP 703.

hash-based pyc
(Ny ¥ anR—=X pyc 77 AN) IESHERHRNT 2701, MET2Y —R7 7 4 VOBREEHRLT
R Ny Y2l FHTE2 M4 Fa—FDOF v v 2774 TT, pycinvalidation ZZR L TK
72E W0,

hashable
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.

N T ARRERA T 2 7 PEARHEDOXF —REEDRA A L TR T, HEPESDT — 2 HE
EHES TNy & 22> TWE 5T,

Python O A I 2 =X TNV RHAABALA TSI 27 NI IZEAEDANY Y2 R[RETT, (VR MHED
EOR) 2= TNRAVTFENY T2 RARET T, (X T NR frozenset DEIR) £ I2—%&7
NBAYTFIE, BEBNAY S 20RTHLEEDANY Y 2A[RTT, T—F—ERDZ F7ADA ~
ARVATHZEIBRFITI 2 MET 74V P TAY Y adfETT, 252 T (HHZRWT)
eSS RIIEEMTH D Ny ¥ 2fllX 1idO) Kb FSsNET,

IDLE
Python Oft&EFFEEREE (Integrated DeveLopment Environment) & U7# 8558 (Learning Environ-
ment) T, idle & Python OFEERLEAMICFEMI N TV EARNLEREDO LT 1 2 A 22T Y
XEREET S,

KA T T bk (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
(A32—2T7N) BEDEER /AT 27 b T A2 —RTNRA Tl M, BiE, X
FH, BEXOEERTIVRERDHDET, ZhoDA 7YV VIEREZONER A, HIOEZERESE
BRI, FieBA T2 7 P ERER L RTNERD ER A, 1 32 —FT7ARIT T 7 NI BIE
DAy ¥ a @R 72 2 RN TEHERFE 2R LT, HEOXF—BZOHITT,

import path
path based finder 73 import 3 2E€Y 2 — VMB35 (X721& path entry) DV X T, import
. 2OV R MIET sys.path DORETH, 37 v F—IDFEFHE Yy 7 —ID __path__
EBErSBRET,

importing »
5%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 20T,
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importer

Pa—VERLTe—FRTEFTI I, finder & loader DEBESLTHHEIATI T b,

interactive

Python has an interactive interpreter which means you can enter statements and expressions at
the interpreter prompt, immediately execute them and see their results. Just launch python with
no arguments (possibly by selecting it from your computer’s main menu). It is a very powerful
way to test out new ideas or inspect modules and packages (remember help(x)). For more on

interactive mode, see tut-interac.

interpreted

Python 34 > & 7V XEXDEFETH D, >4 I F5FEOMMAEL T, (N4 ba—Farx
A IWBHBIDI1C. TOXFNIBHKTTD, ) TITOA YR TYXFiELIZ, Y—Ra—KD7 74
N, ETEMFARERRICL T ETIRI e Vo BER LIS, BHEETTEZIL2EKRLE
To AR TV XBROFFHEIEE, a4 FIEROFFELD I/ TNy Z7OF A 7 VEFE WD
DD, T T ADFEITIEF—BITENT T, WEEH S TN,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —d> v v P XU VY REFHINLFHI, BV 2RI XRTOI VT 4 AR
NEHEZ 2 8D, TRTOMERL 72V Y — A2 BBERNCBAS 2. File 7 = —XWCAD X5, 2O
Tz —XF AR=TAL IR ZEBEINFCHLET, TRV ZI—F—EREDTAI I I X%
weakref 23— Ny IBIEPHINZZBHDET, v v b EU Y7 2 —XHFZETEINEa—F
. ZNPMEET BV Y — AR T TIHEREL W (KK D BRI T4 75V —FY 2 — /L% warning 1
HETT) 72Dk 2 BIAMCER L £ 3,

AVR—TVERBY vy AU T ZEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DETHET L2 TT,

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__Q

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.

F—RDOWNERHATEIA T2 b TT, A 7L—FD _next__ () XAV vy FEEDRELUETHT
(£7213HAAABI next ) ITHET) &, MOWOFTDHEREZ —DOFTDORLET, 70K L,
Kb IZ StopIteration HIStZEH L EF, ZORET, A TL—XATV=27 VEIRETEY, *
NP __next__ () RMIEFA TS Stoplteration ZEHLET, 41 7L —XiX, ZDATL—
A7z VAKZIRT __iter__() AV vy FEEZELRZITNILRSZVDT, 471 —XIMho
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iterable ZZM T 21Z L AL OB THHTE R T, 3o & D & LABINZEROREZITS 5%
aA—=FTF, List D&kS5K) ary7FA7Y =27 NI BHEZ iterQ BABUCA T Y =7 MITEL L
D for V—TATHS T, B REHDA T L -2 2ERLET, ThieA 7L —XTITES
L3k, HilDA T =2 a Y THABADEUCA 7L —2A 7Y =7 P2 HEMITR T 0, Eoa
VTFDEIWTEoTLELET,

FE 7 BRI typeiter I2H D T,

CPython RZE D& #: CPython does not consistently apply the requirement that an iterator
define __iter__(). And also please note that the free-threading CPython does not guarantee the

thread-safety of iterator operations.

key function

keyword

lambda

LBYL

list

(F—PBE) *—B%. H2 WAL IE. V- FRIEFLB D OfEZ R FIE O LATREA 7
2z b (callable) TF, BRI, locale.strxfrm() = F —BICH X, v/ —URFDY -+ D
BEIIDo oY — b F—ZIBEL T,

Python D% < OY — g F —BEZITIR D EZOM SIERS 7L — b2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () 23H D £3,

F—BBEEZHEETOLO2HD £9, Bl str.lower() XY v FNERF/NFxXAIL
WY — 75X B LTS ZeBHkE T, H5WE lambda r: (r[0], r[2]) O X
5 7% lambda XH 6 ¥ —PBZES Z LA TE £9, F/. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF - X VI 03H D 3, F—FK
DYED FF 2 N T DAE Sorting HOW TO S L TL 72X,

argument S
58 22U TEE W,

(7 LK) BHDA VT4 YT, BEEDIES iz 2ICiHiicns 120 X 2E3AET, 74
XA ZE 5 M1 lambda [parameters]: expression T3J,

FZ 21305EDH (look before you leap)) DMFTS, ZDaA—F 4 YT AXANLTIE, FFOHLPRRK
2175 EN. BIRENCHTIRSMTE (pre-condition) HIE 21T WK F, FAFP 771 —F L WfIT, if
X7z EAMDN 2 DHRHHITE,

<WAF ALy MEINZRE T, LBYL 7 7R —Fi " B27 @BREr 7 R BREOHSIKEES| &
EZFTVRIBEHDET, HlZIE. if key in mapping: return mappinglkey] ¥\ 5 22— Fid,
HEDKZ. DAL v ROBERLBDHINIC mapping 25 key DR CEMLET, ZOMEIX, vy
752550 EAFP 770 —F %5 Z e THRIRTEET,

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

107



Python Frequently Asked Questions, 1J1J—2X 3.13.1

(VAMPAEER) =7 YAHFORTH 2 WE—HOBERZUH LT, ZO/R,25722V X bziK
T, IYRT MRGIETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] 32k, 0»5 255 TTOMBZE 16 #ERHEERL (0x..) LEXFH»64%2 Y A M2ERL
T if HildA 7> a3 2T, if HiBL WA, range(256) DR TOERISUH SN E T,

loader
An object that loads a module. It must define a method named load_module(). A loader is

typically returned by a finder. See also:
e finders-and-loaders

e importlib.abc.Loader

« PEP 302

mly e e B 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 D < 7213 7z[AFKFBE TS,

mapping
(v YD) FEDOF—HEEY K- LTWVT, collections.abc.Mapping »* collections.
abc.MutableMapping @ HIREJIK 7 7 2 THRESINLAY v FEFEELTWIary 7+ 4
7Y 227 b TF, Bl 21X dict, collections.defaultdict, collections.OrderedDict,
collections.Counter % & T3,

meta path finder
sys.meta_path ZMK L TH LNz finder. meta path finder 1X path entry finder ¥ EARIZH D F
/AN 1117/ G

meta path finder 255255 % XY v FIZDWTIE importlib.abc.MetaPathFinder Z&R L T 72
SIS

metaclass
(RRTFGR) VTADY FATT, VIRAERIEZ. 77 A%, 7 7ADFEL, HEIFADYV A+ %
EDEF, XZ 75 AF, 205 3 0%5 e LTRIWMD., 77 RA2E2EITEZAVET, IZLAY
DA TP =7 MEMFEE GRIE: X X7 T AD) 77 4L b ORELREEL TV E T, Python AR
BROFHARZRLDARY F AR TELRTT, FLALDI—F—ICH->T, XX 77 RF2L4
BEORVWHDTT, LrL. —HOBETIE. XX 7 7RFEHTIVE Y "V RAEZRELES, &
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XYy R

LRARE%ET 7 ADou kW ob, ALy Re—THZBIMLED, A7V =7 FDERZERL
b SN REETLIRE, ZLOBETHHINET,

FEMIIE metaclasses 2SR L TL Z & W,

(XY v F) 7 5 2AKEORTERINLB, 207 FADA Y AX Y ZADOBEEYE LTHROH S5
B AV Y FBA VARV ZAATY =27 PE— B8 L LTRUIMD £F (Z0HE—58I3EH self
CIENET), BE ¥ RA SN dBL TSV,

method resolution order

module

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.

(¥ 2—/)V) Python 2 — FOMBEN L LTRELHLATI 2V FTF, EV2—-NLVEEED
Python * 7Y =7 b 2 EOEFZERZRS £ 3, €Y 2 —d importing DAIRIZ X - T Python
WA ENE T,

NYT—2 Z2BRLTLIEZEWY,

module spec €

MRO

mutable

named tuple

Ya—nEZu—FT30MHbhis A4 R—- FEHEOEREL L LATZM TS, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

See also module-specs.

method resolution order ML TL 72 & W,

(32—RTN) I2a—XTNRITV27 ME id) 2EX 2 REELETEF T, 1S a—
27)) BBELTLEE W,

”

ZHITER I L WS HEEE, R ARHELTWT, 4V Fy Z AN BRI LB 2T
D77 EABTEBZEEDORIR S RITGHINTVWET, 2080 5 A IMhOBWEED - TWnWa Z
EHHHET,

time.localtime() % os.stat() DBRDEZEL WL O DHAAARILHINE X I LTT, M
DfFNE sys.float_info TI:

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

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

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

True
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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

(HATZEM) BRSNS N 25T TT, ARIZEMITFE Y L TEEIAE T, AiZEMiciEt 7o 2
FD (XYY FO) ANTFIZKRo7b DT TR, RFHRS O, KENZS D, 2L THAAALD
HDONRH D FT, HARTEBIIARTOEREEZFSZLICE > TEY 2 — R R— 135, HIZIZBEE
builtins.open ¥ os.open() WFHHTZEM TSN TVET, /. EOEY 2 — DK EELE
LTV ADHIRT 2 2 8 & o CHARTZEMIE AT Gl & RFIHEZ SR L £ 3, il 21X, random.seed()
X itertools.islice() ¥&FE k. ZNZFNEY 22—/l random ¥ itertools TEEINTWVEZ
LD S TY,

namespace package

(BETZEM Ay F=2) T Ny r—=Y0ar7Fre LToOAEMEINS PEP 420 TERI I
package TTo LAITZEM Sy =3B RRALFHF LN e 23T, __init__.py 774l %
Filz72 Wiz, regular package L I1ZER D £3,

module ZBRRLTLIZE W,

nested scope

(AR PSR- SMITERIN TV LEH 2SI T 2AET T, BRI D 2B ORI
DOHFTERSIN TV EHE. NHIOBBIZSMIDOBIB oKz S RTE%x T, R A PSR a—T
377 4V P TREBOSRIEZINTE, ZRORARTERVOTERLTLLEI WV, n—h IV EH
B ROAMDR a—FTCEBEGAEE LET, AR, 70— "VEHZMES &7 — V42
RIDOEEFAEE L E T, nonlocal TIHMUDERICEZIADE 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.

(A7Y =2 1) RE (BIERHE) L ERSINLRELHED (XY vy F) 2322 TOF—X, LI,
ETD FAZAILI TR ODEMDEEY 5 ADZ &,

optimized scope

package

A scope where target local variable names are reliably known to the compiler when the code is
compiled, allowing optimization of read and write access to these names. The local namespaces
for functions, generators, coroutines, comprehensions, and generator expressions are optimized in
this fashion. Note: most interpreter optimizations are applied to all scopes, only those relying on

a known set of local and nonlocal variable names are restricted to optimized scopes.

(R T =) ¥ TEY 2= VPLHRIH TRy r =280 L OHEKD module DZ T, &
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IR, Sy o —2% __path__ @M% D Python £ 7Y =2 T,
reqular package ¥ namespace package FZHL TL X W,

parameter
(IR5 1) ARMTOEMET BEE (2 AV YR ) OFEBICBOVTHEENZIT S E5|18 2HEELET, K
FIEIE S EDH D 9

o MBERIFF—T—F: (B THIVWE F—T—F5|H b LTETILDTE5MEBELZE
o TS ZIBBIRD foo R bar DL DI, T 7 4V~ DIRGIEOEEHTI:

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

o NEBEHHA: MEBIZL->TDALGRZLNZ5IBEIHRELET, NEHFHDOTIET BEERDTIBDOV
APMDHTZENLDHRAIC / REDDLIETERTEET, HIZIETNRED posonlyl ¥ posonly?
EAEEAS IR D £3

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

o F—U—FEH ¥F—U-RCIoTOAEGZOLNZ5HERELET, ¥—7V— FEHDGIH%
EFETEZENX, BIZIELITD kw_onlyl < kw_only2 @ X 512, BEEZRDIRGIE Y X MiZ
EDAERMES I E 2 EHBO « DETT:

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

o AIERAE: (MMOR5IE TR S NEREDMES BUIMZ T) EEOEKOAES B 5 2
LB RIBELET. TDX5RIRTIEIZ. ITD args @ X 5 1RG BB DRI * #D2F 5%
CETERTEET:

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

o AIERF—T—F: (f1ORGIBTRICZY SNERDOF -V — FEIBUTMZ T) RO D
F—U—F5BRE5EZoN2 I REELET, 2D X5 RE5IEE. LOBID kwargs DX 51
IREIEADRNC #*% DT B I TERTEET,

REIEUEA TS a v e HBEDIBDOEL HBIFETE, A7 aroilcidT 7+ MEDIEETE
%9,

w518 . FAQ @ E5|H RS IHDEWEIATEH? . inspect.Parameter 7 7 A, function 2
Yav, PEP 362 28 L T ZXW,

path entry
path based finder %3 import §2EY 12—V BEET import path ED 1 DDFFFITT,

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) 253R U7z finder TFo 52 BTz path
entry IWHBEY 2 —E BT B HEEH>TVWET,
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NRRLY P =T 7 A VEDPEET B RV v FIZOWTIE importlib.abc.PathEntryFinder ¥ %
LTSRS W,

path entry hook A

path based finder 7

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.

7 #V D meta path finder @ 1 2M&, €S 22— D import path ZREL F T,

path-like object

(path-like #7227 b)) 77 A NS AT LRRA%ZRKLF T, pathlike 72 =7 Md, R %2HK
T str A7V 27 bR bytes 7Y 27 b, ¥£713 os.PathLlike R ba L ZFEE LA TV <
ZhbDENDTT, os.Pathlike YR Fa %P K- FLTWVWELF TP =7 M os.fspath() %
MOHT Z 2T str $720F bytes DT 7 A VT AT LANRARXEITEE T, os.fsdecode() ¥
os.fsencode() IZZNFN str H DV bytes ITRZDERIAT 2DIfHZEF, PEP 519 T&
ASNFE L7,

PEP
Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 128 L TEREERMEET 2. H 2V
Python DHHEEER Z DWMERERRICOWVWTIHAR T 2RFIETT, PEP 1. HEEicoWToffiExR
Finak L 1R R 3 2 e Dl (FiEw) ZIRR 2 NETT,
PEP &, HHEREDIRRICH 22, a3 2 =7 4 I X 2 MEIGEDEM . Python 1272 X412 &G HRET
DLEND 7DD MO L 22 e ZERILTVWE T, PEP OFHICEII 27 1 NOAE
EEITS> 2. RNEREXET 2L 0BEBND D £5,
PEP 1 ZZRLTLEE W,

portion
PEP 420 TEF XN TW3, namespace package BT 5. HED 7 7» A AW (zip 7 7 4 MK
ENTVWERHEDDHB) 1207 4 L7 MU ITHEHNE DD,

{iIiB5 % (positional argument) =

518 2B TS0,

provisional API

(B5E APY) KEHES £ 75 V) D% IR & T EIINICRA E N DTT, 20 &5k 4 & —
T2 —ANDOKREREHEIZ, TETH2LINTVAMBHHINTWERADL, a7HREEICL-T
MY ARIhiuE, BAEERREE (L X —T7 2 —RADHIRETETN D) PWMTbIhZiET, Z
D EIBEBRIORAIITONEDDTIED D £HA - ZHUT API ZHAALENCIERZ  ShATw
TERKBRMEPBE L2 2ICOATbNE T,

BE APL IZOWTH, BRITABMEORWEE R TRBRFE ARSI TVET, MERIHHLZ
GaTH R AR BIRRZ R T RNETT,

o7&, EESATIVEMErRZTIA VI —ICEVHEE LA ONE Z kL,
FREEB X TELLZHIT SN FE T, 5l PEP 411 2B L T 72X,
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provisional package
provisional API ZZIRLTL X W,

Python 3000
Python 3.x V) =274 D=y 71 —LTT, (Python 3 EWKRDFER o LEHIELNF
TF, ) "Py3k” LISXNB I b HD ET,

Pythonic fth
DEBT—MAREZ T TEINTza— FTIR <, Python OFHZ—INZA T4 A 2o 7E 2
Fea— K, HilziX, Python O—fiie 4 7 4 * LTI for XEMFH-TA T I TINLDTNTOEE
KEoTL—=7LET, o2 DEFFEEFIOMHMEAIZRND T, Python IZBEHRTWZRWAEZNAD
DIZBED AT =250 b LILEEA:

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

ZAUIH L. Z2hWik Pythonic A ER:

for piece in food:

print (piece)

qualified name
(Bffith) €Y 2= DI B— LR A=TNoH, ZOEY 2 —LTERINLZ TR, B XV v ¥
AD, "R BRT Ky MEERFLTT, PEP 3155 TERINTVWET, by TLNLOBEKR Y F
2 TlE, BHi%EA 7Y 227 FOKRTERICTE:

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

pass

>>> C.__qualname__

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

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAANOBHTHbONS &, TE2EMB (fully qualified name) IZFTXTOF S r—I 2 &L
2RO Ry 43K, B2 email .mime.text ZEBKLE T

>>> import email.mime.text
>>> email .mime.text. _name _

'email .mime.text'

reference count
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BRAVL) B2FTI 27 PINTEZROM, BRAVVIEB 0K E 204 T
P MIWEINET, Kt THH, ZRAIV Y PPRLU TEHEINRWIDICE] D Y THERR
ENBVWATI 27 MDD ET, ZRA T Y MIBEEIX Python ®a— F_ EIQIEHAEEAD.
CPython FHEOBEERERTT, Turo~—3, FEDA T =7 VOZRAY Y M 2R S57D1C
sys.getrefcount () BABZIF N3 2 ¥ IR E 3,

regular package =
M7, __init__.py 77 A VEELT 4 L7 MY 2 LTD package,

namespace package ZZLTLIZE W,

REPL
"read - eval — print loop” OBHFFET, WEEE 4 ¥ X =TV X — = LD J#,

slots 4
FANTDEST, A VARV ABEDHEBED LN UDERLTEE, 4 VAR AFELHIRT 2
Zr T, XBVEHWLET, CHUIEILELNZT 7=y 7 TTH, IELLFSWEA LMY vFx—
BDT, Wk —A, FIZIZRX BV DPHEMEL REZ 7 V5 —>a vy TA VAR Y ANKBRITEET
5, LWVWoltt BERRE, FHLRVDOHRZFTT,

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
(RANTKED) iterable NORTH 2 WIE—HOERZUH L T, ZOMEI LR I2EERRTa Y
N MREFEEFHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ 3 ¥,
{'r', 'd'} LW XFHNDOEFFELHEMRL FF, comprehensions ZHH L TL 72X\,

single dispatch
generic function D—FETHEZ—ODFIBOTU L VBRI E T,

slice
(RTAR) T =T 22 O—HERELA TV by ATA4RE. FFERE [1 THRALNLHE
BoFoicaaryzEL e TELNE T, BRI, variable_name[1:3:5] T3, AN (RF)
LB slice A7V =27 FERNITHAL 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
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it. The API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit

warnings.
See PEP 387: Soft Deprecation.

special method
Rk A Y v ) & 2 BNRE O#IE. B XA Z F % 72912 Python 5 HHEERICIF U H & 5 X
Vo R, SOFBEDAY Y R, XYy FAOBRIEBRICT Y X =227 2 OBDONWTWET, Kk
XYV v FIZDOWTIX specialnames T XN TWVE T,

statement
(X) XFEAAL =P (A=FD” 70y 7”) KARARBERTT, XK 2F—V—FroMIIN5
HDDEHELNTT, $BEITIE if. while. for BHH 3,

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
(THFRANI7A4N) str AT 27 M eF@AEZXTES file object TT, LIFLIEX, 7FA M7 74
JEFEBCAAL MERIOTF =X A M) — AT 72 AL, TFRALIYO—T 1 2F ZHBATO
£33, 7T¥ A7 74 LDAE, sys.stdin, sys.stdout, io.Stringl0 f Y AX Y AR EE T F X
FE—=F ('r' or 'w') THWAEZZ 74 LT,

bytes-like 7T Tk BHAEETEDZ I 7ANFT T2 FiIZOVWTE, NAFUT7AIL 5
RLTLZE W,
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triple-quoted string

type

(ZEHZ +— bXFH) 3008 L2 +—Fids (7)) 27 KA b7 4 — () THENCFE, @
WD (—H) 74— PFINEHARTERITE 2 FINGEVE D D FEAD, EO»0HBITHAT
T 1002008 L7l 4= MIBELZIZ RS —TMLICEL N TEET L, TiCE (\) &
OB THDEEATICE D E 2D TEZDT, FFaX T —a Y FHEE S RHRICER]
T,

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

M4V 7 R) MORIFT, HE#FICRALTHERL £,

M4y 723 Ber b 2HMLT2DICHHTY, HlZI:

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

pass

ZHRERDESICE VAR TSTEET:

Color = tuplelint, int, int]

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

pass

FEREDFIHD H % typing ¥ PEP 484 2L TL 7Z X\,

type hint

universal newlines

(Ble >y b)) Z8 7 7 REME BBD I X =22V EOHIF SN2 B Z4EE T 5 annotation TT,

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.

sa—NLVEK 77 ABME BT, m—2 L ZEHTHRVWIODOE L Y i typing.
get_type_hints() THUFTZ %7,

FEEEDFTIHD ® % typing ¥ PEP 484 2L T F X\,

>
FRAPAMNY —LDBRED—D2T, UTFTDITRTEITREEML FT: Unix DITRHEE '\n'.
Windows OE '\r\n'. H\> Macintosh OHE '\r'. FHEIZOWTFHEL L 1Z. PEP 278 ¥
PEP 3116 ., X 51T bytes.splitlines() SR L TLZ &\,

variable annotation

(EBT 7 T—=>ay) ZRD 5030 7 ZAEED annotation .

BB o WE 7 7 RABMICERZ NI 72 & 21k, RADIMEETT:
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class C:

field: 'annotation'

BT /7 7—a @B BEEY L odififbiET: flZIE. ZOEEII int DEZISLZ
PRI TVE T

count: int = O

ER7 ) T— a YOI OWTIE annassign SiCHEH L TWE T,

HREDFBHDIH 5 function annotation, PEP 484 , PEP 526 2R LT & W, /2. 7./ 7 —
ParvERHATEINRZALNSS 25 4 A LT annotations-howto SR L TL 72XV,

virtual environment
(IARTEES) WA Y] D Bl X N7 FATEECF. ZAUCE D Python 2—H &7 71 & —3 = VIZI
CY AT 5 ETEHHNTWSMD Python 7 7V 7 — a2 YOBEHCTFH T2 Z 272 < Python Sy
=Y DA VANV EHEHFEITI LD TEET,

venv 2SI L TL 72X W,
virtual machine

(R~ ) BRIIY 7 Py 2 7K DERSN T V¥ 2 — &, Python DM~ »id, N4 b
A—Rary A4 IBMH L N FO—F 2ETLET,

Zen of Python
(Python @1&D) Python ZHELFIHT 2 L TOEZ 2%, Python OFGFHRAIE HF¥EZ Y R M
L7bDTT, Mi7re > 7 MT 7import this” £ 358 ZDVRXMEHDET,
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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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BRr>1t>2X

C.1 Python DFESE

Python & 1990 DD, A+ T > X12dH % Stichting Mathematisch Centrum (CWTI, https://www.cwi.nl/
Zi) T Guido van Rossum 12X > T ABC & MIN 2 EEO®RMEFEL L TEAHEINE L, 20EE
L DANAD Python ICEEAL TWE T2, Guido 135 HTH Python BIEE DI > TWET,

1995 4, Guido W &KEY 7 = =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ M) T Python OBFEICHED D, W D2rDNN=Tar%2 VY —-RALE
L7z,

2000 & 3 H. Guido & Python @ 2 7 B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LERER LU E LTz, FH4E 10 H. PythonLabs ¥ — 4% Digital Creations (B ® Zope Corporation,
https://www.zope.org/ ZIR) B D F L1z, Z LT 2001 4, Python BT 2R EERE T 272DD
FEEFIFHAE Python Software Foundation (PSF. https://www.python.org/psf/ ) 236 B L7z,
Z D ¥ & Zope Corporation (& PSF O¥BIEBIcR D £ L7,

Python DV V= RERTA =TV =R (=7 Y —=ZRDEFIX https://opensource.org/ ZHHL T
EEWV) TF, BHRMICAT, T —HERIEE A YD Python VY — 21 GPL Hftic->TWET; %
VY —REDOVTETRICEEDTHD X,

D=2 N—2 i);=33 MR GPL Hi%
09.0-12 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.04+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

22 D 2.1.1 2001-BitE  PSF yes
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0 iR

TGPL Hfft) W5 RHUX, Python 25 GPL TEAZIN TV WS EKTIEH Y £¥ A, Python D F
A RFL2T, GPL 2BV, BELA—Y a VERMTABIEE 2 — 7>V =R 2L ThHh
FWEHA, GPL H DS54 Y ZADRTIX. GPL TY VY —XXINTWAdY 7 b7 =7 ¥ Python
PHAGDELNETH, ZHLADI AV RATREZESITED D £HA,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL 5,

C.2 Terms and conditions for accessing or otherwise using Python
Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed
under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.13.1

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

3.13.1 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.13.1 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 3.13.1 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.13.1 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
3.13.1.

4. PSF is making Python 3.13.1 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
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USE OF PYTHON 3.13.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.1

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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.

By copying, installing or otherwise using Python 3.13.1, 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").

. 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.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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
(RDOR=V1Fil)
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ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

(RDR—=V ki)
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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
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.
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C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.1 DOC-
UMENTATION

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

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.
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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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
(RDOR=V1Fil)
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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.

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
(RDR=V ki)
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Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo®@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
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
(RDR—DIHE <)
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PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.

Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu codec contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its

documentation for any purpose and without fee is hereby granted,
(RDR—=V ki)
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provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
(RDR—DIhi <)
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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.

C.3.9 Select kqueue

select EY 2 —X kqueue f Y X — 7 2 — AZOWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions
(RDR=V ki)
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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
all copies or substantial portions of the Software.

</MIT License>

Original location:

https://github.com/majek/csiphash/

Solution inspired by code from:
(RDR=I1ZHEL)
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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:

/ sk sk sk ok ok sk sk ok sk ok ok sk ok sk ok ok sk ok sk e ok sk sk sk sk ok sk sk sk e ok sk sk ok e ok sk sk ok o ok sk sk ok ok ok sk sk sk o sk sk sk o sk sk ok ok ok
*
* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any
* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy
* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 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 and ssl use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a
copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0

release, and later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
(RDR=V ki)
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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
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.

(RDOR=VIFiL)
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"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
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
(RDOR=VIFiL)
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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,
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

(FiDR— 25 D %)
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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
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
(RDOR=VIFiL)
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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:

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,
(RDR=V ki)
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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.

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

(RDR—DIHi<)
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jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TWA Ny ¥ a7 —7 1 DFELE
¥, cfuhash 7B 27 FObDICEIEET

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.17 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
OUT 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:

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,
(RDOR=VIFil)
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this list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc

MIT License:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following 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
(RDR—DIhi <)
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SOFTWARE.

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT

license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

The file Python/qgsbr.c is adapted from FreeBSD’s "Global Unbounded Sequences” safe memory recla-

mation scheme in subr smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice unmodified, this list of conditions, and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright

(RDR—=V ki)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ~“AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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