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CDORFa2AVITIE BRBTS59 b7+ —ALTOD Python REDE Y b7 v 7O—RIBRITIE. A&7
U ZDifE#Ej & Python TOE¥EZICT 2 FEZHAL £75,







ONE

CPython 4 ¥ X 7Y Riga< >y F 74 ¥ L BIRZFAMN > ThRA BROEEITIRVE T,

CPython implementation detail: tiDFEEDa~v > F 74 > AF— 24l CPython 2IZELD FF, &
572 21813 implementations ZZMRL TL X W,

1.1 A>3 1>

Python ZEEIT 22 %, UTOSBEEDA T a v EIHETEF T

python [-bBdEhiIOqsSuvVWx?] [-c command | -m module-name | script | - ] [args]

BHSHA. bok b RNEFATEZ, BEICRAZ ) S 2E#T5 L TT:

python myscript.py

111 122 —T A XF T3>

AR TIVEDA >V E—T7 24 RF UNIX 2 LD DITPTOVETH, X hEL oEHFERZEH/LTHY
ERCR

o tty TN RIS NIBHEA T L 2 b ickEE XN E. EOF (end-of-file 3¢, UNIX Tl
Ctrl-D T. Windows Tl Ctrl-Z, Enter TAMNAIAE) 22 M S F T, a~xy FERITWD, Zzh
ZFITLET,

o 77 ANELEIRD, BHEATE LTI 7 ANEBEINGE, ZOT7 74U BRT Y T NeiiAilA
TRITLET,

e T4 LZ MUBESIRICRIFII-T235E. 20T 4 L7 P UDLLEYUIRARIDOATZ ) T N7 74 V&S
BIAATHRITLE T,

e ¢ AXVR I 7> a v EMALTEHINLIGE, AV R & LTEXNZ Python DX EEITL
3, AV F OFFITSUTTRUI S NIEBITEIRET 2 2 D TEE T, [TOLEEDZEA X
Python XOEHHERTTY !
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e -m EXa—I)l% ¥ LT Python €V 2 — A RRIZHBEY 2 — IV EIEEINTHE, ZOET2—)L
BZRAZVYTPELTEITLET,

A RTIT 4 7= FTIE. AJIOREPFEITHN S —REINE T,

AVRTYVRIZESoTHBENZ AT a v YR MK T Ld e, #T 22 TO5/8UI sys.argy 28
DEF, - LR L. INF 0 DFBHER (sys.argvl0]) 37005 LDV —ZEFKERTXFIITT,

-c <command>
command N® Python 2 — FZEITLE T, command 3BUTIZE > TR N 1 T LEDOXT
T BHDEY 2a—0a—FEeRETL, THOZHXTIIE®RERD £,

DA T a yHPHEESNIIGE. sys.argy DRMIOERIZ "-c" 12D, ALY FT4 L7 FUD
sys.path OEHICEMEINET (ZDT A4 L7 MIRDHZET 2a—LZ by TLRNLET2—LE L
T import k2 X512 D ETF),

-m <module-name>
sys.path D OIEESINLEY 2 —NVADEY 2 — V2L, ZONAE%Y __main__ £V a2—1r2 LT
FITLET,

518UE module %72 D T, HIRT (.py) ZEDTIWVWITER A, EY 2 —LAITER Python Offt
FE Y 2 —)L4 (absolute module name) THEZNEFTHH, EEMNZNZHAFIL TVS LIFRD £
A (BIZIE. A 7 RLRNCaD 5 EETAT 520 LHEEA),

Ny =% (BHIZEEASYy 7=V b EL) THHVERA, BEDOEY 2 —1OROD Iy Fr—
B Z o GG, A V2TV R <pkg>.__main__ % main €Y a2 — L LTHFEITLET, 2D
ZENIRZ VT LTEINT 4 L7 PR zip 77 A0 %A VX T Y XRS50 L BN
FNCECIZLTWE T,

AR 0T aViFHARAAEY 2 - C TEIPNLIREY 2 —VICEFATEZE A,
Python €Y 2=V 7 7 A A EF>TOWRVHIRLTT, LEAL, IV A AUFADEY 2 —Ud, 2t
ZIEDY — A7 7 A VD7 L THHHMEET T,

DX T a UHIEESINHGA, sys.argy DRHIOHERIIES 2 —LT7 7 A VDTN RRIZIED %
T (EYa— N7 7 ANERRL TS, BADOEREIX "-n" ITRESNET), ¢+ F>ar L
BRic, ALY b T4 L2 b UD sys.path OFEFHICEMENE T,

-I option can be used to run the script in isolated mode where sys.path contains neither the
current directory nor the user’s site-packages directory. All PYTHON* environment variables are

ignored, too.

% L DFZiHE 7477U%/1~wkmx707Ftbfiﬁéﬂt DD a—RHH FT, Bz
X, timeit Y 2 —ILIXRD X 5 ICEITRIFET

python -m timeit -s 'setup here' 'benchmarked code here'

python -m timeit -h # for details

BE:
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runpy.run_module() Python =— FCEEH R 2l A8

PEP 338 - £ a2 — %22V LTHEITTS
N—Yay 3.1 TEH: main VP TET 21— NE2ETT IR VAP EMBEINE LT,

N—Pay 3.4 TEE: HHETEMAY F—DdF K- PIhELE

HEA ST (sys.stdin) 2B A~y FEMAAAE T, HZHEA F1H ISR oG E BEEIVIC —¢
FTTarvMtEEINET,

COFTTa VyPEESNTHE. sys.argy ODRAIDEZRIZ "-" T, ALY FT 4LV FUDR
sys.path OEBICEMENE T,

<script>
script W@ Python 22— R%Z5ATL ¥ 3, script 1. Python 7 7 £ )b, __main__.py 7 7 A V3%
57 4VL2Z MY, __main__.py 77 ANBDH D zip 77 ANLDVWTIRLED, 77 ANV AT L LD (K
R E T AFAEN) NRRATRITNUIRD 8 A,

DA T a yHPHEESNIIHE. sys.argy ORMIOERIZa~ Y F 74 Y TRESNLRAZ VY T+
T £9,

A7V T MEH Python 7 7 A VEEBEEELTWESE, 2077402874127 bUB
sys.path OJEFHIGEMEN, ZD7 74 ME __main__ Y 2 -l LTHEITINE T,

AZVTYEDRT 4 L7 MU zip 77 AVEIRELTWRGESE, A2 U 7 428 sys.path (BN
X, ZOHOD __main__.py 77 A __main__ TV a2 - LTEITEINFET,

-I option can be used to run the script in isolated mode where sys.path contains neither the
script’s directory nor the user’s site-packages directory. All PYTHON* environment variables are

ignored, too.

BE:
runpy.run_path() Python 2 — FTHEHMH R 2 E(fi/ztEaE

AVR=T 2 ARF TS a VBEZONRP o TGE, -1 DPIEERIICIEE S, sys.argv[0] HZED LT
("M kb, BEDT 4 L7 YD sys.path OETHIGEMENE T, Fio. FAMRETHIUIX THiTTE
BIERED BEINCE» 3 E T (rlcompleter-config #ZBMRL TL 72X W),

BE:
tut-invoking

N—=ay 34 TEHE: X7 ERORENHIINHENMLEINET,

1.1. AN k31> 5


https://www.python.org/dev/peps/pep-0338
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1.1.2 —&F7F>a>

-7

-h

--help

-V

ANV RIAUF T aryOEVEFHEHEIL T,

--version

Python ONN—Y a Y HFFS2FRL TR T LET, DM

Python 3.7.0b2+

2O(FETHE. RDESICEDZLDENL FOEREZRRLET:

Python 3.7.0b2+ (3.7:0c076caaa8, Sep 22 2018, 12:04:24)
[GCC 6.2.0 20161005]

N—=Ta Yy 3.6 TEM: -VWWAT>ary,

1.1.3 20t A 7T a >

bytes £7:1d bytearray % str YIEIL 725G, $7213. bytes % int LGS ICES L H
AXEET, ZOF T are 2 BIEELLELE (-bb) k. =7 —%2REIEET,

N—Yar 35 TEH: bytes & int OHIRICHEL £7,

5z sh7z84E, Python 13Y —REY 2 —LDA VK- MRFIZ .pyc 7 7 4 VOIERERAEE A,
PYTHONDONTWRITEBYTECODE BRBEZAMBSIRL T ZX W,

--check-hash-based-pycs default|always|never

Control the validation behavior of hash-based .pyc files. See pyc-invalidation. When set to
default, checked and unchecked hash-based bytecode cache files are validated according to their
default semantics. When set to always, all hash-based .pyc files, whether checked or unchecked,
are validated against their corresponding source file. When set to never, hash-based . pyc files are

not validated against their corresponding source files.

The semantics of timestamp-based .pyc files are unaffected by this option.

R=B—DF Ny ZHHEEMILE T, (EMIRERTT, a4 AF T a Y TRELET).
PYTHONDEBUG HZHRL TL 72X W,

2T PYTHON* BREARE A L 3, B XX, PYTHONPATH < PYTHONHOME 7% ¥ T,

B1EIORVRFAVERR
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BAIDGIBIZR 7 V) T s PIEEESNLIHBER —c A 7> a YHARHINGA. sys.stdin 23X — 3
FARENEZALEVEEDLED T, X7V hpa~vy REEFTLERICA VE S5 25 4 7E— RIZA
D %9, PYTHONSTARTUP 7 7 A Mt AIAA TR A,

ZDXFTaE e —NVERR, A7) T IYPRINEREZIRERE XICEDR Ry P L — X%
R 2B DIAENT T, PYTHONINSPECT SR L TL X\,

-1
Python ZfEHEE— FTEITLE T, -E & -s bEERMWIHEE SN E T, RAEE— N T sys.path &
AZVTEDT4 L7 PIRI—FDOH A by r—IDF 4 L7 P EEALERA, £ PYTHON* B
BEBDEHAINES, 2V 2EBEDOH 23— F2FEAT 202 < 72DIHR 2HIR2FHRE 20
HLNEH A
N— a ¥ 3.4 TEM.

-0
Remove assert statements and any code conditional on the value of __debug__. Augment the
filename for compiled (bytecode) files by adding .opt-1 before the .pyc extension (see PEP 488).
See also PYTHONOPTIMIZE.
N—ar 3.5 TEH: PEP 488 12> T .pyc 7 7 A VHEZEHLXT,

-00
Do -0 and also discard docstrings. Augment the filename for compiled (bytecode) files by adding
.opt-2 before the .pyc extension (see PEP 488).
N—=Ya Yy 3.5 TEH: PEP 488 IZff-> T .pyc 7 7 ANVHEEBLE T,

-q
AVRTT 4 TE—FTD copyright ENN—Ta DX ytL—I%RRLIERA,
N— ar 3.2 TE.

-R
Turn on hash randomization. This option only has an effect if the PYTHONHASHSEED environment
variable is set to 0, since hash randomization is enabled by default.
LIHTD A=Y 2 > D Python T3, TDXA T arid3ny s ads v RabzEMILET, ZhiCK
D. str, bytes, datetime Z4® __hash__ () EXFHTAIELRIEET ”? YL EhET, Ny ¥ afl
3% Python ut X TIZEE T, Python %D IR UEHFEIT LEE IO TRIFEEREIC R D
9,
Ny T a®D7 R aEE, dict DERK R PERED O(n™2) 12745 X S ITHERE GEIXNh 7 AJIHE
2522 28212&% DoS WEADPHEKE L TR TV E T, F#lld http://www.ocert.org/
advisories/ocert-2011-003.html ZZFR L T 72X 0,
PYTHONHASHSEED W2 & o TNy & 2> — FOREEMEMEICT 2 Z L K E T,
N=Pay 37 TEHE: 2Ot Ty arpEHInii b ELk.

1.1. OV RFT1> 7


https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html
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N— a v 3.2.3 TEM.

user site-packages directory % sys.path IZIBIIL £8 A,
BE:

PEP 370 - 2—¥Z 2 ® site-packages 7 4 L2 b1

-S
site £Y 22—/ D import ¥, EDEY 2 —DTH o TW iz site T & D sys.path NDIFIEZ R
WLE T, &IT site ZB/RIIC import LTH, TN HOBIEFFETEINERA (EITLEVEEE.
site.main() ZMFHLTLZE W),

-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin
stream.
PYTHONUNBUFFERED IR L TL72& W,
N— a ¥ 3.7 TEH: The text layer of the stdout and stderr streams now is unbuffered.

-v
EV 2 ADBHIHEE NS 7RIS, ZAHREZ (T 7 ANELRPEL ML VETY 2 —)L) bR —FER
DRI Ry —U2 ML ET, ZEHIEEINLGE (-vw) i BV 2L 2RI DL 2
FrzyIENET 7 AN L TAy =Y 2N LET, £ RTKOED 2 -1 27V —0Ty
FIBT 2 IEM B IREE L £ F, PYTHONVERBOSE BB L TL 12X\,

-W arg

BEHE, Python OEEIET 7 4L P TIIEE X v £—T% sys.stderr ICRRL ET, HARY
BEEX vy =Y B3 ROEXTRREINET,

file:line: category: message

TN PTRE, BEHIRELLY AT RX—ERIRREINET, 2ot T a3 EE%
ENLHOVOMETRRT 20 %I L 9,

BED -W AT arBEETEIIENTEET, BEEPX 12D LA T ave~vyF Lz 24,
BRI~y FLELF TS arD7 7 aPEMIEDET, FER -V A7y a vidERIRET
(ROIDEEDHE L Fi2, RERT TV a VITHT2EEX vt —IDPRRINET).

ZE\X, PYTHONWARNINGS BREEER R H\W, Z L T Python 70275 L DOH P 5 warnings €Y 2 —
N R UCHIBET = %5,

The simplest settings apply a particular action unconditionally to all warnings emitted by a process

(even those that are otherwise ignored by default):

-Wdefault # Warn once per call location
-Werror # Convert to exceptions

-Walways  # Warn every time

(RDR=I1%i )

B1EIORVRFAVERR



https://www.python.org/dev/peps/pep-0370
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-X

(FiDR— 25 D %)

-Wmodule # Warn once per calling module
-Wonce # Warn once per Python process

-Wignore # Never warn

The action names can be abbreviated as desired (e.g. -Wi, -Wd, -Wa, -We) and the interpreter will

resolve them to the appropriate action name.

See warning-filter and describing-warning-filters for more details.

Unix BADERD #1tcmd 2S5 72018, V—RADOBHIDITE2AF*y 7LET, 2k, DOSEHAD
Ny ZDAEHNE LTVWET,

BARBEBEGDOX TS a DI FHEINTVWET, BEDE 25 CPython XL TOEZEFRL
TWVWE g

e -X faulthandler % faulthandler ZExILL %3,

e -X showrefcount to output the total reference count and number of used memory blocks
when the program finishes or after each statement in the interactive interpreter. This only

works on debug builds.

e -X tracemalloc X tracemalloc EY 2 —/LZHWT Python DX EVEDHETHO ML —R%
ML EF, 774V P TREHO 7L —LDAHN L —RAD FL—ZANy ZITHHENET, K
K NFRAME 7V —L®D L =Ny 7T FL—R%BIHT 2121 -X tracemalloc=NFRAME
EHEALTLEX WV, Ml tracemalloc.start () 2SR L TLEZE W,

e -X showalloccount to output the total count of allocated objects for each type when the

program finishes. This only works when Python was built with COUNT_ALLOCS defined.

e -X int_max_str_digits configures the integer string conversion length limitation. See also

PYTHONINTMAXSTRDIGITS.

e -X importtime to show how long each import takes. It shows module name, cumulative time
(including nested imports) and self time (excluding nested imports). Note that its output
may be broken in multi-threaded application. Typical usage is python3 -X importtime -c

'import asyncio'. See also PYTHONPROFILEIMPORTTIME.

e -X dev: enable CPython’s "development mode”, introducing additional runtime checks which
are too expensive to be enabled by default. It should not be more verbose than the default
if the code is correct: new warnings are only emitted when an issue is detected. Effect of the

developer mode:
— Add default warning filter, as - default.
— Install debug hooks on memory allocators: see the PyMem_SetupDebugHooks () C function.

— Enable the faulthandler module to dump the Python traceback on a crash.

1.1.

AR ESTY 9
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— Enable asyncio debug mode.
— Set the dev_mode attribute of sys.flags to True.

e -X utf8 enables UTF-8 mode for operating system interfaces, overriding the default
locale-aware mode. -X utf£8=0 explicitly disables UTF-8 mode (even when it would otherwise

activate automatically). See PYTHONUTFS for more details.
EEDEZIE L. sys._xoptions FHHPOWMH KT HHKET,
N—=Pay 32 TEHE: X A7 arpBmashx L,

N— a v 3.3 TBM: -X faulthandler =7 a v,

J,

N— a3 3.4 TEM: -X showrefcount B X -X tracemalloc 73,

,

N— 3> 3.6 TEBM: -X showalloccount * 7> a3,

N—a ¥ 3.7 TEM: -X importtime, -X dev, -X utf8 A+ > a ¥,

2

<

N— 3 ¥ 3.7.14 TEM: The -X int_max_str_digits option.

1.1.4 ESRETHRVWA T3>

-J

Jython D7D FRENTVET,

1.2 IRIGEH

DT OREZRIZ Python OZFENTHEL £ 9, BELRI -E X - I MADaxy FI74 VR4 v F ORI
MEINET, HELLLEZICAT Y FI4 VAL v FPREERE A — =514 R T 2DIIEHITT,

PYTHONHOME

BRYE Python A 7S VOEMEEELE T, 774 T 7475 VI prefiz/lib/
pythonversion ¥ ezec_prefiz/lib/pythonversion 2 HLMBEINFE T, Z I T. prefiz &
eczec_prefiz ¥4 VA M —=WKEFEDT 4 L2 P UT, WAHET 7 4L b TIX /usr/local TT,

PYTHONHOME 78 1 DD F 4 L7 P VIREREINTWBEHE, ZOEIX prefiz ¥ exzec_prefiz DM
FrBEEz g3, 2hoilhlx DEZHE L WEEE. PYTHOVHOVE % prefiz: ezec_prefiz D
EOIHEEL T,

PYTHONPATH

EV 2T 7 ANDT 7 4L bORBAREBMLET, CORBEARDO7 +—< v PEZ =10
PATH 2 [AUTC. os.pathsep (Unix 7252w, Windows 25t Iany) TRYISNZ 1D LD
T4V PUNRTE, FELARVWT 4 L7 PV RBESERLICEHSIAE T,

WHEDT 4 L2 M VICHZ T, PYTHONPATH O b VIZ¥ 27 Python €Y 2 —L (Y —AEARTH
AVRANEINLBRTD) 288 zip 77 ANVEBRIZ D TEET, REY 2 — LI zip
77 ANLOFD S import T3 ZLIETEEHA,

10

B1EIORVRFAVERR


http://www.jython.org/
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T 7 AV DRRANREA VA b= UKFTTH, BHEIX prefiz/lib/pythonversion THE D %
Fo (LD PYTHONHOME %S L TL &\, ) Z4UZ HIC PYTHONPATH \ZBME N E T,

LD A2 =T ARF Ty THEINTWVWE XS, BIMOMRASXT 4 L7 FUN
PYTHONPATH O FRNBMINE T, ME RIE Python 70277 405 sys.path ZH & LT
BIETHZLDTEET,

PYTHONSTARTUP
CDEBHTAABARER 7 7 A VAU DEE, Nt — FTRIIO 70> 7 M BRRREN LN Z D
77 4L®D Python a~< Y RBETEINET, 77 A VATERINTVWEA T 27 b A VK-
FENATI 2 P ENEEE Y Y a YTEMIETICERT 01T, 77 A VIERENRa Y R
LR CARIZEMTETEINE T, 207 7 A AANOT a7 sys.psl ® sys.ps2, BHLIIT v 7
sys.__interactivehook__ ZZHE TSI bHEKF T,

PYTHONOPTIMIZE
DERIZEZTHR W TFHERFHET IO -0 AT a v 2IEETLHOLEMTT, BHREPRELE
épﬂ%@ﬁﬁhﬁbtwtﬁbmtbiio

PYTHONBREAKPOINT
If this is set, it names a callable using dotted-path notation. The module containing the callable
will be imported and then the callable will be run by the default implementation of sys.
breakpointhook() which itself is called by built-in breakpoint(). If not set, or set to the
empty string, it is equivalent to the value "pdb.set_ trace”. Setting this to the string "0” causes

the default implementation of sys.breakpointhook() to do nothing but return immediately.
N— a ¥ 3.7 TE.

PYTHONDEBUG
ZOBEBICLE TR VTN EZRETIDE -d A7 a v RIEET DL HMTY, BREIEE LS
&, -d ZEBEHEE LD ERCICZD 3,

PYTHONINSPECT
DEBUCETHROXFINERET 2 DIE 1 AT a YEIEES 20 L FliTd,

ZOERIE Python 2 — K225 os.environ #ffio TAEBEL T, 7ul/ I a8 THRDAL ¥ ARSI b
E—REEGITEENTEET,

PYTHONUNBUFFERED
DEBUCETHROXFINERET 2 DIE ~u A 7> a Y 2IET 20 LHHTI,

PYTHONVERBOSE
DERIZZE TN TFHNERETD2DE v AT a v EIBET 2D EMTT, BEEFREL -
@vw%@ﬁ@hibk@tﬁbﬁ@biTo

PYTHONCASEQOK
COBRBERPREZIN TV S HE, Python 1 import X TRIE/INXFEXFIL A, T
Windows & OS X TOAEIEL 7,

PYTHONDONTWRITEBYTECODE

1.2. RIREH 11
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ZDERITETIR VXTI ERE L7HE. Python 13V —XEY 2 —1D4 YKR—1MRIZ .pyc 7 7
ANBERLES L3 LR DET, B AT a Y 2IEET 5D LEMTT,

PYTHONHASHSEED
Z DERDRE TN TVRVWIEE R random ICFRE NG E. BLEUED str. bytes 72 & UIZ datetime
ATz DNy 2Dy — RiIZflibhET,

PYTHONHASHSEED DVEBUEICEYE N5 E. TOMEIE Ny ¥ 2T v & 2t 5 BID hash() £ D
EES— Ricfibh 3,

ZOHMIEBREDO D 2Ny 2 20T 22 TT, HlZIEA V2 -7V XHEOHCT A %
Python 7Rt ADZ 7 RAX T Ay ¥ a2 HEET2DICHVET,

BHUZ 0,4294967295] O HHERTR IR D FX A, 0 ZIRET 2 2y > a7 v & AMUEENL
SNET,

N—a ¥ 3.2.3 TEM.

PYTHONINTMAXSTRDIGITS
If this variable is set to an integer, it is used to configure the interpreter’s global integer string

conversion length limitation.
N— a3 v 3.7.14 TEM.

PYTHONIOENCODING
ZDERDIA ¥ 2 =T RETANCHE I N TV HA, encodingname : errorhandler &\ 5 LT
FEHEA ) JRHE N /e S — o v a— F% EEZ L %7, encodingname ¢ :errorhandler
H3ZEH 5 HEET, str.encode() LRI UEMWEFS F3,

L 5 — ) D5 E. terrorhandler OERMIMEMH SN EF; N> F FIEHIT 'backslashreplace’
T,

N— a3 3.4 TEH: encodingname DERFHEREICHZ D £ Lz,

N—Y a ¥ 3.6 TEHE: On Windows, the encoding specified by this variable is ignored for interac-
tive console buffers unless PYTHONLEGACYWINDOWSSTDIO is also specified. Files and pipes redirected

through the standard streams are not affected.

PYTHONNOUSERSITE
COBRBEAEBDPRESIN TV SHA, Python 1 1—Y site-packages T+« L2 kU % sys.path
WEML £ A

BE:
PEP 370 - 2—%¥Z & ® site-packages 7 4 L7 bV

PYTHONUSERBASE
user base directory * & E L ¥£F, ZN!L python setup.py install —-user KfIZ user
site-packages directory & Distutils installation paths @ XA ZFH T 2 Db E T,

BE:

12 B1EIORVRFAVERR


https://www.python.org/dev/peps/pep-0370
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PEP 370 - 2—%Z ¥ @ site-packages 74 L7 MV

PYTHONEXECUTABLE
C DERARMDHRE SN GE, sys.argv[0] 12, C 7Y X4 A0 SHIGLAEDORD DIZZ DBIE
ZROMEPFEZINET, Mac OS X TOAEEL 7,

PYTHONWARNINGS
This is equivalent to the - option. If set to a comma separated string, it is equivalent to specifying

- multiple times, with filters later in the list taking precedence over those earlier in the list.

The simplest settings apply a particular action unconditionally to all warnings emitted by a process

(even those that are otherwise ignored by default):

PYTHONWARNINGS=default
PYTHONWARNINGS=error
PYTHONWARNINGS=always

# Warn once per call location
#
#
PYTHONWARNINGS=module # Warn once per calling module
#
#

Convert to exceptions

Warn every time

PYTHONWARNINGS=once
PYTHONWARNINGS=ignore

Warn once per Python process

Never warn

See warning-filter and describing-warning-filters for more details.

PYTHONFAULTHANDLER
Z DIRBEEBDZE TR W FINCERE X N5, BEIRFIC faulthandler.enable() 2SFEUHI X
9, Python ® N L —ANy 7% XY 7§ 5791 SIGSEGV., SIGFPE, SIGABRT. SIGBUS 8 KLU
SIGILL ¥ 7 FNADNY R %ZEAL £, -X faulthandler F 7> a ¥ L E(HiTI,

N—Ya ¥ 3.3 TEM.

PYTHONTRACEMALLOC
Z DBRIBEBDZETIR W TFINCHRE S N5, tracemalloc EY 2 — % FIH LT Python @ X
EVEDETO ML —RZHMLE T, ZROMEE ML —RO P L —ZNy JTREFENDE 7L —
LDRAETY, HlZI1X PYTHONTRACEMALLOC=1 D58, BH D 7L —LDHZREFL £, X
tracemalloc.start() 2L T 72X W,

N—a v 3.4 Tl

PYTHONPROFILEIMPORTTIME
If this environment variable is set to a non-empty string, Python will show how long each import

takes. This is exactly equivalent to setting -X importtime on the command line.
N— a ¥ 3.7 TEM.

PYTHONASYNCIODEBUG
Z OBRBEABDZE TRV FINCRE ENT5E. asyncio Y 2 —D TNy ZFE— K 2EMELE
NnEI,

N—a v 3.4 TE.

PYTHONMALLOC
Set the Python memory allocators and/or install debug hooks.

1.2. RIREH 13
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Set the family of memory allocators used by Python:
e default: use the default memory allocators.

e malloc: use the malloc() function of the C library for all domains (PYMEM_DOMAIN_RAW,
PYMEM_DOMAIN_MEM,PYMEM_DOMAIN_DBJ)

e pymalloc: use the pymalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_O0BJ domains
and use the malloc() function for the PYMEM_DOMAIN_RAW domain.

Install debug hooks:
e debug: install debug hooks on top of the default memory allocators.
o malloc_debug: same as malloc but also install debug hooks.
o pymalloc_debug: same as pymalloc but also install debug hooks.

See the default memory allocators and the PyMem_SetupDebugHooks () function (install debug

hooks on Python memory allocators).
N—Tar 3.7 TZHE: Added the "default" allocator.

N—= a3 v 3.6 THEM.

PYTHONMALLOCSTATS

If set to a non-empty string, Python will print statistics of the pymalloc memory allocator every

time a new pymalloc object arena is created, and on shutdown.

This variable is ignored if the PYTHONMALLOC environment variable is used to force the malloc()
allocator of the C library, or if Python is configured without pymalloc support.

N— a ¥ 3.6 TZH: This variable can now also be used on Python compiled in release mode.

It now has no effect if set to an empty string.

PYTHONLEGACYWINDOWSFSENCODING

If set to a non-empty string, the default filesystem encoding and errors mode will revert to their
pre-3.6 values of 'mbcs’ and ’replace’, respectively. Otherwise, the new defaults 'utf-8” and ’surro-

gatepass’ are used.
This may also be enabled at runtime with sys._enablelegacywindowsfsencoding().
M AT RE 72 BT Windows o

N—=ar 3.6 TEM EDFHLIEPEP 529 2Z2R%Z2 LTI W,

PYTHONLEGACYWINDOWSSTDIO

If set to a non-empty string, does not use the new console reader and writer. This means that
Unicode characters will be encoded according to the active console code page, rather than using
utf-8.

This variable is ignored if the standard streams are redirected (to files or pipes) rather than

referring to console buffers.

14
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M e]RE 2 BR15: Windows o

N—a v 3.6 TEM.

PYTHONCOERCECLOCALE

If set to the value 0, causes the main Python command line application to skip coercing the legacy
ASClII-based C and POSIX locales to a more capable UTF-8 based alternative.

If this variable is not set (or is set to a value other than 0), the LC_ALL locale override environment
variable is also not set, and the current locale reported for the LC_CTYPE category is either the
default C locale, or else the explicitly ASCII-based POSIX locale, then the Python CLI will attempt
to configure the following locales for the LC_CTYPE category in the order listed before loading the

interpreter runtime:
e C.UTF-8
e C.utf8
o UTF-8

If setting one of these locale categories succeeds, then the LC_CTYPE environment variable will also
be set accordingly in the current process environment before the Python runtime is initialized.
This ensures that in addition to being seen by both the interpreter itself and other locale-aware
components running in the same process (such as the GNU readline library), the updated setting
is also seen in subprocesses (regardless of whether or not those processes are running a Python
interpreter), as well as in operations that query the environment rather than the current C locale

(such as Python’s own locale.getdefaultlocale()).

Configuring one of these locales (either explicitly or via the above implicit locale coercion) automat-
ically enables the surrogateescape error handler for sys.stdin and sys.stdout (sys.stderr
continues to use backslashreplace as it does in any other locale). This stream handling behavior

can be overridden using PYTHONIOENCODING as usual.

For debugging purposes, setting PYTHONCOERCECLOCALE=warn will cause Python to emit warning
messages on stderr if either the locale coercion activates, or else if a locale that would have

triggered coercion is still active when the Python runtime is initialized.

Also note that even when locale coercion is disabled, or when it fails to find a suitable target
locale, PYTHONUTFS8 will still activate by default in legacy ASCII-based locales. Both features must

be disabled in order to force the interpreter to use ASCII instead of UTF-8 for system interfaces.
Availability: *nix.

N—=ar 3.7 TEM EDFHELIEPEP 538 2% LTEE W,

PYTHONDEVMODE

If this environment variable is set to a non-empty string, enable the CPython “development mode”.

See the -X dev option.

N—=a ¥ 3.7 THEM.

1.2.
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PYTHONUTF8
If set to 1, enables the interpreter’s UTF-8 mode, where UTF-8 is used as the text encoding for

system interfaces, regardless of the current locale setting.
This means that:
o sys.getfilesystemencoding() returns 'UTF-8' (the locale encoding is ignored).

o locale.getpreferredencoding() returns 'UTF-8' (the locale encoding is ignored, and the

function’s do_setlocale parameter has no effect).

e sys.stdin, sys.stdout, and sys.stderr all use UTF-8 as their text encoding, with the
surrogateescape error handler being enabled for sys.stdin and sys.stdout (sys.stderr

continues to use backslashreplace as it does in the default locale-aware mode)

As a consequence of the changes in those lower level APIs, other higher level APIs also exhibit

different default behaviours:

e Command line arguments, environment variables and filenames are decoded to text using the
UTF-8 encoding.

e os.fsdecode() and os.fsencode() use the UTF-8 encoding.

e open(), io.open(), and codecs.open() use the UTF-8 encoding by default. However, they
still use the strict error handler by default so that attempting to open a binary file in text

mode is likely to raise an exception rather than producing nonsense data.

Note that the standard stream settings in UTF-8 mode can be overridden by PYTHONIOENCODING

(just as they can be in the default locale-aware mode).
If set to 0, the interpreter runs in its default locale-aware mode.
Setting any other non-empty string causes an error during interpreter initialisation.

If this environment variable is not set at all, then the interpreter defaults to using the current
locale settings, unless the current locale is identified as a legacy ASCII-based locale (as described
for PYTHONCOERCECLOCALE), and locale coercion is either disabled or fails. In such legacy locales,

the interpreter will default to enabling UTF-8 mode unless explicitly instructed not to do so.
Also available as the -X utf8 option.

N—Tay 3.7 TEIM: XHFELLIE PEP 540 28 L TL7FE W,
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1.2.1 TNV T E—FEH
LT DBREAEIL, --with-pydebug ¥V R4 7> a Y EIEE L THBE I N7 Ny Z L RERD Python
TORIMRDBDD %75,

PYTHONTHREADDEBUG
FEXINI=HE, Python ZAL Yy RFNy ZJERERRLET,

PYTHONDUMPREFS
BESINZIGE. Python 134 VX FV XD % v b XYV RITFKR-TWE ATV =7 beBEAIT
FERTLETD,
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TWO

UNIX 75y kT #—LT PYTHON Zf&>

2.1 BHN— 3> D Python DEELA YR R—IL

2.1.1 Linux

FEAYD Linux 74 AU a2— 2T Python 37V 4 Y2 b =& nTEH, FhWTH8y
F—Y 2 LTHHEMAEETT, L2L, T4 XA M) a2a—aroy 5 —ITREFAHLUZWEREDSF 2 v
BHEHD ET, BHRD Python 2Y — A SMHICa Yy A LFT 2 ENTEET,

Python 2’7V A4 Y XA+ =L ENTELT, VKIS PV RBMONGE, T4 A NI Ea—2aryfJoyr—
VRO I ENTEET, UTOV Y7 2B T T

BE:
https://www.debian.org/doc/manuals/maint-guide/first.en.html Debian L —% —[Al}
https://en.opensuse.org/Portal:Packaging OpenSuse L —% —[a]l}

https://docs-old.fedoraproject.org/en-US /Fedora_Draft_Documentation/0.1/html/RPM__Guide/ch-creating-rpms.html
Fedora —# —Jall}

http://www.slackbook.org/html|/package-management-making-packages.html Slackware L — ¥ —[AJi}

2.1.2 FreeBSD & OpenBSD

e FreeBSD L —#—2% Python 2w 7 =Y ZBMMT 2ITERXD LS L TL 72X W

pkg install python3

o OpenBSD Z—4—2% Python »Sv 7 =Y ZEMT 2ITIEFRD X SITLTLZE W

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/0OpenBSD/4.2/packages/<insert your architecture here>/

—python-<version>.tgz

B Z 11X, 1386 L —% —2% Python 2.5.1 ZEF T 21T KD XS ITL £5:


https://www.debian.org/doc/manuals/maint-guide/first.en.html
https://en.opensuse.org/Portal:Packaging
https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
http://www.slackbook.org/html/package-management-making-packages.html
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pkg_add ftp://ftp.openbsd.org/pub/0OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.1.3 OpenSolaris

OpenCSW & Python Z AFT 2 Z &N TEE T, Python DFLBRAN—T a2 YFHAATRETA Y R b —
NTBEIEHTEET, eg pkgutil -i python27.

2.2 Python DEJLK

CPython Z HATa Y AL LEWHAER, £3 V-2 ZAFLET, BV VROV 2% XY~
B—F, H2VWEY—RAVKRI PUDLLHLL 78— ZERLTLZI WV, (y FOERICERR L 72\
A7 a—UpPRECRBTL x5, )

LV MEHRXDFIETITNE S

./configure
make

make install

Configure 4 7> a Y RFHED Unix 77 v b7+ —AKEBIT 3 EERIE Python Y — AV Y —D)L— M
»H% README.rst i1Zfid { EEE SN TVE T,

E&: make install | python3 XA F V%R FFHEEXFLBV I I7ZBELTCLEI 2D LAERA,
Z D7, make install DfNH DIZ exec_prefiz/bin/pythonversion DHA ¥ A+ —/LF % make
altinstall 2RI TVWET,

2.3 Python ICBARTBNAET 71

Ihsida—Ang A=A OBHNZIET TZEILL $7,; prefix (${prefix}) & exec_prefix
(${exec_prefix}) A4 Y A b = VIRPIKIFEL TWT, GNU Y7 by =72k TR ET; 2
DZORFALCTH25ERDHD £7,

BIZIE, 1FLALYD Linux Y XF AL TR, MADF 7 4L 3 Jusr T,

TP/ T4 LI XS

ezec_prefiz/bin/python3 A V2T ZOHELEE N B 5
prefiz/lib/pythonversion, BHEES 22—V Z2BNT 27412 VD, #HRINS
ezec_prefiz/lib/pythonversion 5o

prefiz/include/pythonversion, Python #i5k%° Python OHLABITHE L 725 include 7 7
ezec_prefiz/include/pythonversion ANVERNT 2T 4 L2 MU ORI N 257,

20 % 2 E Unix 77v b7 +#—LT Python Z{5
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https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://github.com/python/cpython/tree/3.7/README.rst
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2.4 TOfth

Python 2V 7+ % Unix THEICMH S 20123, FIZIERD IS LTRIZ VT M Z2FEITRIEET 7 A L
(DN

$ chmod +x script

)7 shebang T2 227V 7 FOLHEICEE T, 2V TVOHERWHERZ

#!/usr/bin/env python3

T, PATH 21825 Python 4 Y X =7V X =2 L FF, LLL. W2HD Unix I¥ env 27> FEH
BRWDT, 4 R—=TF1Y X—=D,RA% /usr/bin/python3 D X S5 —RFa— FLRFIUIRSL V2D L
NEEA

Yz nawy % Python 227 1) 7+ 2 5# 5121, subprocess EY 2 — AL ESBIBL TL X0,

2.4. 0t 21







THREE

WINDOWS T PYTHON Zf£>

D RF a2 XY ME Python % Microsoft Windows Tffi5 & 212K - TE K RE, Windows [EH OEIEIC
DWCTOMEZIEZS I ZHNE LTVET,

ErAY®D Unix Y A7 L —E 22 I3#E-> T, Windows 121k, ¥ A7 LY HK— 3% Python £ > 2
F—>arEBENTVER A, Python ZRARIREICT % /2912, CPython F— AIREDM. TT
D VY =2 T Windows f YA +—=F (MSI v =) Z2a A VL TEE L, BMOLZ—FTHbD
NZATAVRTVRETAT IV R22—F T LIEMT S Python f YA ML= a vk, Zhbf VR
F—ZFEL LTERLTVES, A YA =TI TRHE—YDITRTOLI—F DDA VA M—=LT 3
TEHTE, o Zhr@olishz7 7V r—yara—ALRERYD ZIP 7 7 4 L AFARET T,

PEP 11 THELTW3 2EH Python ®V J — i, Microsoft 2MERHYR— A TH 2 LT3
Windows 72 v b7 4 — L DAHZYR—PLET, DF D Python 3.7 IX Vista ¥ Z41 & D H L\ Windows
EYVR-—FFT220H 2 TT, Windows XP ¥R — 2R ELSFEE, Python 34 24 X b= 1L TK
72V,

Windows T2 % 1 Y A b —ZICRBZL DAL DOHDH D, ZRENDPHRE R[N ZFR > TWE T,

RERAVAF—F RKEETOaYR—2 Y IPEENTE D, Python ZF5HAEEN L ARMEED 70
Yz bTHRERERK TS,

Microsoft ZRTINYT—2 & A2V F 8y =Y D%EST, IDLE Offi <2 OMBHIRIREICE L ->
¥ TNIKER D Python T3, Windows 10 23 KDSII L E T, o7 0T L2 BT R ZEIZ
A YA P—=LTEEF, Python RZDY - L ZHRET 2L OFEMNRa~vy FHEHLTVET,

nuget.org INVT—IWF, MEENA V7 7L =2 a VDD DOEERA Y X =K TT, ZHid Python
Ny r—=YDENLRRRZ Y T FOFETCHMEREIN, 7y 77— FARETIERL, 2P —f VX —T =
ARY—=NBHHH EEA,

BHIABFRERINY T —2 &, BOKRERT SV r— a VIiZHEDIALDIIZE L2, Python D&/ Sy 7r—
T3,
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3.1 TERAIA =5

3.1.1 1R +—ILFIE

Xy rua—FTES Python 3.7 DA YA b=F1F420HDFEFT, A YEZTVEXD 32y MR, 64 € v MK
MENZN 20T 2BHDET, WEBAYAM—=F BRHIDOXY >a— R4 QF/hEL BBERa Y R—
Y MEA VA= FFETRRCRBEIG U THEINICE Y e — R LET, AT7FA V1V A =5 ITIET
TANMA VA= NVZRER IV R=—F Y PBEFENTWT, £ ¥ E—F v MERIEA T 2 FALREEED
ORI Er D ET, A VA M—ARIZX Yy — KRBT 2 E00FECOVWTE 4o va—F
RERAVAL=IL BB LTTFXW,

AVAM—SRBBETE L. 2 0DFBRE»S VL DOEENET:

"Install Now” % FEIR L =355

@ Python 3.5.0 (32-bit) Setup

python

for

windows

Install Python 3.5.0 (32-bit)

Select Install Mow to install Python with default settings, or choose Customize to
enable or disable features.

¥ Install Now
ChUsers', <l AppDatahLocal\Programs\Pythen\Python33-32

Includes IDLE, pip and decumentation
Creates shortcuts and file aszociations

— Customize installation
Choose location and features

Install launcher for all users (recommended)
] Add Python 3.5 to PATH Cancel

EHEMHRIE RETYT (2L C I7YRALITIATITVDIRT AEHBRETH 720, Windows

D Python Z>F % 23 NTDI—FHEIFICA YA b =T 55 3HBETT),

e Python 3®»R7DL—HFT 4L 7 VKA YA =L ENET,

o Windows @ Python 2> F % EZZDA VAR =7 4 F— FRADR—IDFEDF 2 v 7Ry 7 R
FEEIHE>TA YA b= ENET,

o HHES 4TS5, FRAMAAL =, TUF v, pip A YA M—ILENFET,

o« TDAVAP—INTY 4P —FRYIDTHDF v 7Ry 72 %F vy 7 3TiUR, ERIBEER PATH 124 >
A= TF 4 L7 NUMNEBIMENET,

o Ya—1tAy MIALY P I—FRIFITAMIZED $5,

24
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"Customize installation” Z#ERT 2 2., £ Y X b=, 2oMAF T2 a VA VA= EDT 7> 3
VOEBEREYDA VAR —ILDED XS EEXRET, TR T URALRLT Ny INLFVEAL VA M—ILT
DRI HELEBEIRTINENDHZTL £ 9,

FTRTODL—FDDDA YA =L D7=dHIZiE "Customize installation” ZFEATL IZE WV, ZDHE:
o BEEBEMPEDBDBDEDIS LOLEEA,
o Python & Program Files 74 L 27 FVIZA Y X F—LENFE T,
o Windows @ Python Z>F v & Windows 74 L 27 b VIZA YA b—=LENET,
o FFT aFBMEEEZA VA N —AFRIGEIRTEE T,
o HHES AT IV ENL PA—RIZTV AV A NVTEET,
o ZIOENFTIUI. A VAP —NAT 4 L7 PVIET AT LBEREZR PATH ICBINE N E T,

o Ya—bh Y FBITRTOLI—YFTHHTEE LSRR ET,

3.1.2 MAX_PATH O%IBR%ET S

Windows ZEHENIC R ZADE XD 260 XFICHIBXATHET, 2F b, ZHI DBV SIS TE
BrlLlCzo—kh3zWnwd 2T,

Windows OEHRTIE, Z DOfilFRIFHT 32,000 X7 ETIRTE L9, BEHED, Z1—7RY ¥ —0D "Win32
DEWVWARZHHNTT % (Enable Win32 long paths)” ZHCF %%, LY A + U HKEY_LOCAL_MACHINE\
SYSTEM\CurrentControlSet\Control\FileSystem@LongPathsEnabled D% 1 ICFRET 2 LE N H D
£9,

This allows the open() function, the os module and most other path functionality to accept and return

paths longer than 260 characters.
INHDF T aveZEELEL, TR LORERIDED D FE A

N—Y a Y 3.6 TEH: Python TRWRZDYR— FHAJEEICHR D F L=,

313 A A=FD GUI BLTAIYRAF—ILT 3

A VAP =5®D GUI THATEZITRTDOLI T avid, av Y R34 U IEETEE T, ZHTED
I—F e DOMFER L THZ L OEBBICE LA YA =BT X5k, A7 U T Mg VR =1L %2fT
HIZENTEET, Brob LT 74V DOEEDEDIC, GUI 2MiflFsZklLicchdbavy R
AVAT arety bFEHIDTEET,

SERICA Y A =5 D GUI #FEL T Python Z&»I24 ¥ A b—)L T 312X, /quiet A 7> a v &ELT
{EE WV, MFEICERET 2DERFy T Lo0d#EH L =7 —DFRRIFITOWR WS, /passive £ 7 2
VRFELTLREW, /uninstall A 7Y a YHERET, ZhdFnr 7 FORRZLIZ, HIEEIZ Python
DHIFRZ R L 5,

3.1. B2RIVA+—5F 25
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EDPDTRTDA T 3 vid name=value D TEL 3, value XK 0 THEEZTERIL. 1 TREEZBR
fbt. TH B RADIBETT, FHAERA T a2 Y D5EELZ Y A MILLTO®ED T,

26 % 3 & Windows T Python Zf£E5
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2111 FEA vk
InstallAl- | AT LVA FRA VA=V %5%E | 0
1Users 173 %,
TargetDir | f YA M=% T 4 L2 MV, InstallAllUsers \2HEWTERENE T,
Default- FTARTOL—FMIFA >R =) | |ProgramFiles),\Python X.Y T O &
AllUser- DDDT 7 4V b A YA =I5 | YProgramFiles(x86)%\Python X.Y
sTarget- TaALZ7 MY,
Dir
De- HO—AHA YA —=1D7/® D | YLocalAppData%\Programs\PythonXY,
faultJust- | 774V A YA M —=5ET 4 L2 | %LocalAppData’%\Programs\PythonXY-32,
ForMeTar- | +V, %LocalAppData%\Programs\PythonXY-64 D
getDir Wi
Default- AARDA YA N=NT 4 LT MY | (%)
Custom- ELTTF 740 T GUI IZRRE
TargetDir | 113 1H,
Associate- | 7Y F ¥ HA VA=A TRHEHIT, | 1
Files 7 7 A NVOBEMITEIT S,
Com- TRTD .py 774 V% "4 +ary | 0
pileAll RANVLT .pyc 215,
Prepend- . 0
Path PATH 124 :/\X]‘*—Jlxi‘\/f L7 rV
& Scripts 74 LZ NUERBEML,
PATHEXT IC .PY ZBIT 3,
Shortcuts | 4 YA b= F 24X TFV X, K |1
FaXYMIDLEANDOYa—1tAvy
FEfES,
In- Python v =a271%4 X F—JL | 1
clude doc | §5,
In- TNy INALF VAL YA R— |0
clude de- | ¥ %,
bug
In- MEHADAY X -S54 T75 0 %4 |1
clude_dev | A b—1F 3,
In- python.exe L ZOMEH 7 7 f L% | 1
clude exe | f YA b—1TF B,
In- Windows @ Python Z>F v #A4 | 1
clude_laun¢hetr A b —1§ 3,
Install- Windows @ Python Z>F+¥ &3 | 1
Launcher- | XTOZ—HFIZA YA b—=1F 5,
AllUsers
In- BHES A 77 LHREY 2 -1 % | 1
clude_lib A VA M=VF B,
In- NY RVR®D pip & setuptools % | 1
3o il ¢ S X g ESVT 50 27
In- TNy 7YKL (Xpdb) AL VR |0
clude_sym{ r—19 3%,
bols

Tan

m1/7T. 233 L L TITNTDD % 2 N, 9
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BIZIXFT 7 AV N TS AT LV A P Python 4 YA L — a YEEPMTIIIE, UTa~vy F2ExE
T (axyRFuryFr&D):

python-3.7.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

TRA AL =2 LOD Python D=V F LRI —DA VR +—L%2—PIZEHITOE 212, DIFa
<Y RO a— by FEENUERWVWTT, ZHEA YA M= DRHIOR—IZHALL TR RL,
AARIARXTERVESICLET:

python-3.7.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0

SimpleInstall=1 SimpleInstallDescription="Just for me, no test suite."

(ZVF YDA VAN EEET L7 7 A NVOBENITLAEABEINZDT, ZHUIFZVF ¥ A A b=
BEADYATLTA RBA VA A2 LEGEDOLI—H T4 YA P —NVIZRoZHEDBEDTT, )

FETUVRMLIEAT S avid EIT7 7 AV ERICEGA® unattend. xnl &N TF N7 7 A LV THZ S
B TEET, ZO77ANMEIA T a v ZOEDV A MEBELE T, X7 MU a—beLTEZ
bHE,. ZREBETHIIBIEICERINET, LAY FTFAMTERILAFEITIND X %
TT, LT EDFleRTATarvEty b 525774 LDEFITT:

<Options>

<Option Name="InstallAllUsers" Value="no" />

<Option Name="Include_launcher" Value="0" />

<Option Name="Include_test" Value="no" />

<Option Name="SimpleInstall" Value="yes" />

<Option Name="SimpleInstallDescription">Just for me, no test suite</Option>
</Options>

3.14 20>O—-RFAREBA VM=)

Python WL OhDERRIIRANICKX Y B — R LA YA P=FRZEEENLTORVED, T0 6 DOEEE
AVAR=IVLEIEEIRT 204 VX =3y MERDPIDBEIZR D ET, 4 VX —3 v MERDPDLEIZR 57
WIS, BTOAVYR—2 Y eI QRTEZRO A Yy u— LT, B2% BEBK (layout) ZIEK L.
CABRKRENPERIN 20D ST, 20 EA V=3 v MERERLEDPRVEISICLET, ZOHED
Ay ra— P A ZEZBEDEICRKRELS BRI LNEEAD, L ZADERA VA =L L LS T2
B, a—HilFyyyadhlza—2FoZ 3 THEATT,

avyR7ary s Toav Yy FEFEFTLT, BRERI 7 ANETELRILTE Y 0 —RFLET,
python-3.7.0.exe HFIIEREDOA VA =5 DAFNICEZHER, AHDT7 7415 LOEHEIEZ 572
Wk, DT 4 L7 P YAIRBLEMEEZESZ DR SN VE I LTI,

python-3.7.0.exe /layout [optional target directory]

HEWRRERT DI /quiet A 7> a VY EIEETEZILDTEET,
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3.1.5 1A +—ILIEDEE

Wo 7z A Python 254 Y A F— L& N5, Windows D A7 LERED 7025 1 e #EE) Y — A S
REDBMPHIFRS TE £7, Python DY FPYZBIRLT 7 VA VA=V EHE ] ZEIZLT, 4V
AN=FFBRXVTFVRAE-FTHEET,

4 YA b= GUI T "Modify” Z#RE, Fxzv IRy 7 ZADEREEZ 5 Z & THREDBIMHIFRNTE %
T -Fzv IRy ZADBEREZZZRFIZE, M2 A YA M=V ENDHIBREINZDIELERA, WD
POA T a I EIDE—RTEELET LI I TEFLA A VA=A TA4 LI FVRETT, TN b%
EZ720DTHIUE, FRCHIBRL THhSHA YA M= T 20ERH D %7,

"Repair” Tld, IHEDHRETHERKA VAP —ILENBZRETRTDT 7 A L EMIFL, HIFRZATWEZDHE
XN T T27 7 A VEBELET,

"Uninstall” i& Python ZZ%RICHIBRL EF, [Tur 7o eifiE) NOBEDOTY Y 2D Windows @D
Python Z>F v OB D £3,

3.2 Microsoft X N7 IN\w/iTr—

N—a v 3.7.2 TEM.

AR oy —eftiy SN TV S Python 23FHEi XL TW 5 —7F ., Microsoft X b 78y o — %
HIS TAREER L RSN TWE T, Python ZOJDREELTWBEDTTH, 2D YA F—ILHEICE
D Python 3.7 V'V — DM, RZEHOPHEAEDPLHEIN I 2D LI EEA,

Microsoft A b 7%y 7 =&, HIZIXERPFICNFERCHES Z e 2 BRI L AffHICA YA =L TE 3
Python 4 > & 7V XT3,

CORY =% A VA —=1T 2512 BHO Windows 10 D7 v 77— MZRoTW\Wb Z & 2R L.
Microsoft A b7 77U -T "Python 3.7" LR L £3, #EAKT 7V 2 Python Software Foundation 73
LD THEZ 2R LT, A VA=V LET,

E&: Python 1312 Microsoft 2 M 7 THRTHHATEE S, dLBEEIADS Ko CEREhLR L,
ELWARy =Y ZRATVWER A

A VA M= LERIE, REZ—bX=a2—7»5 Python Z R TEEFTETL x5, 5L, python &
X4 TLTaxy F7Fr Y7 +% PowerShell Dty > a Yo fEZXSTL &5, E5HIT, pip ¥ idle & X
A FLT pip BV IDLE ZHHTEEF, IDLE 3RAX— X =a—20b /Ao ET,

ZD30Dav Yy FEILRT, RERA=Ya yFEELMNITHMHRET, HlZIX. python.exe & 5721}
T7 < python3.exe % python3.x.exe ¥ b TEET (3.x X 3.7 DEIREH L LVWREDNN—=T 2~
‘f“‘j—)o

FE P - 5 % HEEIAFE R £5
3.2. Microsoft A k7NN ir— 29
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BEICHIDN— 2 > D Python %A > &2 b — L LT PATH ZHUZEBM L TH 3 5HE1E. Microsoft 2 + 7
Db DTIEIRW python.exe & L TR E T, HL A YA = L7% Python 127 27t 27 %1Ti3,
python3.exe H %W python3.x.exe & L TR X7,

Python #[RET21CiE. TBE) ZHE 177V v B 250, TXX— 1+ 1ZH D Python 2657V »
ILTCT7 YA VA=AV LET, 74 YA F—LTlE IO Python ICEHEA VA b= LEETDNY
r=UDREINETH, FHERKRIE R OBREINETA,

3.2.1 BEXIDREE

BT, Microsoft A b 764 Y A =L F 3 ¥ py.exe 7 F v —I Python Z#EEHFT 2 DITIEHEZ
¥ A

Microsoft 2 b7 7 7)) OHIfRIZ L D, Python 227 VU 7 Mk TEMP R LY R U D & 5 BIEHDHHAD
FRREZAAMERIZENTL x5, ZORDY, HMAHOL 2ANEZIALE T, X7V T M THAEDHHR
TEELRIFNEZ S 2WIEEE, BeEDA VA P—5TA YA —LTIHERD D 7,

3.3 nuget.org NV T —>

N—a v 3.5.2 TEM.

nuget.org 28 v 7 — I3V A &M/ L7z Python BREET, ¥ A7 A2 THZ % Python 23EWHER A >
TL = a v RYRATLATHS 2 ZERKLTWET, nuget i "NET 72Dy Fr—I < p—
P TID, EARRIHE S Y =V EAR Ny =T L THIEFIC EFSEEL £35

nuget DFERAFEIZOWTORFTOERZS 2 121E nuget.org 127> TL WV, T ITH 551 Python B
HEILL o THARENTT,

nuget.exe A< K I 4 v —d, fHlZIE curl ® PowerShell Z{# 5 T https://aka.ms/nugetclidl
POEEXY A —FTEZTLES, TOY—AERDES I T, 64 bit H2WF 32 bit D~ V[A
JORHAN—T a > Python 234 Y A +—ILTEXET:

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

FREDN—Y 3 v Z2EINT 51213, -Version 3.x.y ZEMLTLZE W, HHAT4 L7 bV . 2oEE
ENBZeDBBD, N Fr =DV TT4 LI PIVRA YA M=V ENET, 774V FTEYTT4L 7 ¢
ViZty =Y L RILARTNCA D, -ExcludeVersion 4 7> a Y 23R WVWE ZOHHFIZA Y X b—LEh
JenN=2arEEAET, FT7T4 L7 FYOHIZIEA VA =L E N7z Python & ATWS tools 7 4
L2 MDD T

# Without -ExcludeVersion
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

# With -ExcludeVersion

RDOR=I 1% L)
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(FiDR— 25 D %)

> .\python\tools\python.exe -V
Python 3.5.2

— AN, nuget Ny F—=IJIE T v I L= FTEF, IO LLA=T a VIFMIERITA VR =L &
N, IR TBREINET, 25 T25R0DIC, FETEZ Sy F—IZHIRL, BES YA —1T5Z
YHTEET, ZLDCI YRAT LI, EARBTYZ 7 A VERELTELRWVES, ZOEEEBEINICIT
WEd,

tools 74 L2 bV X RIUHNIZ build\native T4 LZ b UDBHHET, TOT4 L7 b VIE 4 VA b—
NEN7 Python 2235 C++ vy =2 FTfEZ % MSBuild 7®2,%7 1+ 7 7 4 )L python.props %
BAHRET, TIIREEAND L HEICA Yy X2V, EALRRIZIA 7V 2L Y R-FLET,

nuget.org IZH % 8w 7 — JEHRDR—IUE, 64-bit N — a ¥ B www.nuget.org/packages/python . 32-bit

N— a P www.nuget.org/packages/pythonx86 T3

3.4 BBOHIAHBRIGEBNY T—2

N—a ¥ 3.5 TEM.

A A M DBCAR (embedded distribution) &, H&/NRD Python Bz & A ZIP 7 7 A VT3, THU,
IV Ra2—YRoEZENIT 72 RAENDTRELMRT TV r—varo—fe LTEET 2 228X
L72d DT,

EREN 2 b, HOAAHORA L, BREEAB. AT LLIAM)DFRE, A YA P=LINTWVWE Ay 7 —
Vol —HFDIRT LH S (IFIX) TRHI L TOVWET, ZIP NIIMEES A 77 U8 T ) av (L
WX D EE{bX Nz .pyc & LTEEAN. F£72. python3.dll, python37.d11, python.exe, pythonw.exe
DFRTHBA>TVWET, (IDLE D K52 FTXRTOKFEY % &) Tel/tk, pip. Python F¥ a2 x> MI&E
EFNTVEEA,

AR HEHIABRBIAICIE Microsoft C Runtime IZZENERA, ZNERBETZ2DE 7TV —2 220
AVAP=FDEBETT, DT R4 LEFBCUAICZ—F DY AT LA YA = LFEAPS LOLEE
A L. Windows Update IC& D BEITEHEINTVEI2S LNERTA, TOZLWEIRATLT 4 LI MV
ucrtbase.dll 23% 2 2 EEIEHID £7,

B—RR—F 4 DR T =D 7 AV r—>arDAf YA =512k o T, HDIAAMEA & [ UHBANITA >~
A =L ENBZRETT, WBHED Python 4 YA ML — 2 »O X5 IKEFEREEEIC pip 25 22k, 2
DOEEFTEYR—-PINFERA, TTH, brol LAFEEZIZE. HHEHRDOZDHIC pip & THH
TEHILRETEZ2d LhERA. —BINICE. 2P ICEHEZRET 2ANCHBEEI T L A=Y a D
BfEZRRIETEZ L5, V—F =T 4 =D r—=JBF 77V r—>a yO—fe LTHbINEZXRETT

("vendoring”).

ZOBHD 2 0D0BEHDHTELZ 22— 75— %, UTTHAL T,

3.4. BORABEGERBNY T—2 31
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3.4.1 Python 77U —> 3>

Python TalibE Nz, BT LD IV ZDHELZEHRIEILEDRWT SV r—2a T3, HbdiAA
MBI Z DT — 2T, A YA =y 75 —I A Python DFF7AR— b N=P a2V E2EDIZDIEZ S
TLxY, ZOEENREDIICEB BN THEZRNEDIKIFELT (HAZWVIEHIT, YOXS5 7R 72y a
FMTHRBNER), 2 DO HD 7,

TUF v e BRBRIRBRFET 7 7 ANEES Z2WEb ro2 La—T4 Y72 RPBEL LETH, 2—HFitk-
TRERLBBENLE L —FHEREBRE R D ET, hREA XEINZT VF ¥ TiE, Ad LigirHiE Python TH
TENB 7077 AOHAZEMEH D FHA; 74 AV EIAEXTA AL, Kt —Y a VEREEE
L. 77 A VOBEMNITIBZAUHIG L (IRES KW TEET, FLAYDTr—ATREIREZLT VF %
F. N—Fa—RIhiza~vy R4 XFHITHMIZ Py_Main ZFFOHTOTHEDIET T,

L DR 7 7 —F I3, python.exe F721% pythonw.exe ZMNBERIAT Y K T4 V5HL & b ICEETN
HINyFI77 A0y a— hy b 2RET 28T, TOBE. 207 7V r— 3 VIZEROAHETT
1372 < Python TH 2 X 512AZZDT, IEF2KEELTW2 Python Rt X7 7 £ VOBEMT & X
MT2DIC2—FHRRZ 0D LAEE A

BEDT7 I —FTII Ny =D, SR ELTHHHAFRETH % Z & ZRFET 272012, Python ET7 7 AL
ERILT AL PVIRA VRN —ILENBZRETT, Rl 7 > F ¥y DHEEIET7 7V r— a VRERNICHRE
NRABEBETAIEENDHZDT, Ny Fr—JREIDGEHMCEETE X7,

3.4.2 Python DIEHAH

24T 4 7a—RTEIN, ARV INEEOLSIRDDODEVELTEE5B8 7SV r—>a > T3,
Python HDAAFDEMFIZOEMNICHE R ET, —RIVIC, 7V r—>a Y ORERRA T4 7a—FA
W2 H, —HA python.exe ZFEUHIF 2, EIEMIC pythond.d1l 2V T, ¥H5D7—XTH, B—
RAJEEZR Python 4 X 7"V X 23 2 Dizik, HOAAHOEAEZEMLT7Z SV r—>a DA X b
L—=>arydOH 7747 UIREL 22 THATT,

TITVr—=2aryMES R =%, A VR T) XTI BEARZIEET 2B H 5D T, {EED
BTCA YA b=V TEET, F/z, WOAAHARMZMES O L@HED Python f YA L —>av%2ff50
Y COREKNILENID D TH A

3.5 BlONVFIL

FEHED CPython DOEAYIOMIC, BMOKEEEE i o TV B BIEXIN v r—IhHh F, LUTIRAKD
BBA—Y 2L EDF— LR BIEETT:

ActivePython <=L F 759 b7 4 —LH#DA VA —=F—, FF¥axX¥ b, PyWin32

Anaconda AXKDH % (numpy, scipy X pandas D X5 R) BHERET 2 -l RvFr—Y<vx—T¥y

conda

Canopy [dlfEM7 Python fEHTEREE (comprehensive Python analysis environment) ] T, T7 4 X 2 IED»
@ﬁﬁ%\y—‘/b%ﬁ&ij—o
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https://www.enthought.com/product/canopy/

Python Setup and Usage, V' —2X 3.7.17

WinPython ELFBEADRERSy =8, Rur—=IDENLRDHDY —L%2E&T, Windows EH
DTF4 ARV Ea2—ar,

IRy =% Python MDD T4 77 ) DR arnEEns L3R AL, 27 Python
F—LIEINLZRTOLERALTI R LERADTIHEHRELITZE W,

3.6 Python Z#Hd 3

a<y R7a >y 7 b & D EFIC Python #3473 % 7295H12, Windows DF 7 4L h DERBEZERZ WL O0E
AlWEES P LNERA, 4 YA =713 PATH & PATHEXT ZH MM €24 7> a V2L T
VWETH, ZHUFHEMOS R T AT RBRA VA ML= a YOBERZTEDICRZHDTT, dLbDR
T HSEBEINTER N — 2 > D Python 25 O THAURX, Windows @ Python Z>F v OFIFZEE LT
720,

3.6.1 #iE: RIREBDRTE

Windows Tld., BREBZNEZEHAMNIZ—FLRLEZ AT LLNLVOBFTCTHRETE, Hi3WEiawrs S
oy IS —HICHRETEET,

—HNCIRBEZE R ZRET 2I121F. a~ Y F 7y P2 E set a~ Y FEHEVWET:

C:\>set PATH=C:\Program Files\Python 3.7;7PATHJ,
C:\>set PYTHONPATH=Y/PYTHONPATHY;C:\My_python_lib
C:\>python

INHOEH I, DBCETEINBE LAy Y —LNTETEINZEEDa~ Y RICEBAEN, £/, 20
YA SEBRTAITRTOT Y r— a iz ESNE T,

N—t Y Pl B TEBHLZHAL D ORBFOLZBDETREMEN2 DT, #LWEZ RIS REICHEN
THIENTEET, python.exe BA->TWAT 1 L2 b U % PATH IZEMT % Z 2, Python Oit)iz
N—= a YINEET B X5 IRIET 270 O— RV AIET T,

77 4V b OBEABEEANCEE T 5120F, TRZ =1 22V v 7 LTHRERy 7 2T BRELZERE
B RMBRT 20, (AYE2—R0T0RT 4 REDDL) PRATLOFEERE 2O T REEROHRE KX
Y7V 7 LTLEEY, ZHTIUD L3 KX A4 707 T, 2—FREZHE A7 AREERZEML 7%
DIBIEL7DTEE T, AT LAEBELET 3 ICEDRI-DOTY YAOFlRDBRNWT 72 R (0% hEHE
MERR) DIRET T,

FAMR: Windows 13 A7 L ZHD £AIC 2—FEHEFALE T, ZORZENTED PATH DEIERAIC
M IR RARICRE e nH D T,

PYTHONPATH % Python 2 & Python 3 DI RXTON=Ia Y THEONEZDT, 4 VA =L INATW
%3 NTOD Python N—2 a Y THER - FRETZMES DTRWVIED ., ZORBEERIIEANRFEZ TN
ETIEDH D ERA

3.6. Python %73 33
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2E:
https://www.microsoft.com /en-us/wdsi/help/folder-variables  Windows NT DIREZEE

https://technet.microsoft.com/en-us/library /cc754250.aspx  —FHNICERIEAME A E T 572D SET a~
¥ FIiZ2WT,

https://technet.microsoft.com/en-us/library /cc755104.aspx HARICERIRAERZZEHE T 572D SETX 2
<Y FIZDOWT,

https://support.microsoft.com/en-us/help/310519 /how-to-manage-environment-variables-in-windows-xp
Windows XP TOREAMOEM T 5

https://www.chem.gla.ac.uk/~louis/software/faq/ql.htm| Louis J. Farrugia 12 & 5. BREZMOFEICD
W T DR,

3.6.2 Python 177 7Lz RDI13%

N—Yar 3.5 TEH.

HEIMICIER S LS Python £ Y X =7V XDRAKX— b+ X=a—THHEZMES 21 Tx<, Python 2a<r K
Tar T I oEEILZVERS 2D LNEHA, A VAN —JWXREZDEODREEITOIA T avnBHD
\i‘j—o

A VAR =T DERMPIDR—IIZ "Add Python to PATH” ¥ \W5 SV DA T a b bh, IhE#ERT 5
YA YA N=F1FA VA M=V R BREEARL PATH ISBL £ 3, Scripts\ 7 # L X DT bBMEINE
T, Zhckbawry ey 7 b»5 python ¥ XA T LTA VX FY REEE LD, pip X4 7L T
N —I4 VA =% BB LD TEET, av Y FIAVPLOEELDT, A7) T ve2avr o
A VBB ETEETZ22dTEET, AV REIAY OXEESBLTTII W,

AVAF IR ZDOF T a v EEMILTWRLo722 LTH, 4 YR +—7FFHEETL T 'Modify
BEAT, TNEEMCLERET, HHWVIEZ 58T, PATH ZBIITFETBIETE 5, #E: REE
BOHRE #SRLTLEE WV, BREZH PATH 121X Python 4 YA+ —LF 4 L7 V)2 ELRERDD £
T IEFPOTY MY 2FEIanyTRYs TROTLEZI WV, ZROEFIIUTDO LS 1k ET (UTHk
D200y MVITBHICEEL TVWE DD ERELTVET):

C:\WINDOWS\system32;C:\WINDOWS;C: \Program Files\Python 3.7

3.7 UTF-8 mode

N—a v 3.7 TEM.

Windows still uses legacy encodings for the system encoding (the ANSI Code Page). Python uses it for
the default encoding of text files (e.g. locale.getpreferredencoding()).

This may cause issues because UTF-8 is widely used on the internet and most Unix systems, including
WSL (Windows Subsystem for Linux).
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You can use UTF-8 mode to change the default text encoding to UTF-8. You can enable UTF-8 mode
via the -X utf8 command line option, or the PYTHONUTF8=1 environment variable. See PYTHONUTFS8 for
enabling UTF-8 mode, and & EREZHDERE for how to modify environment variables.

When UTF-8 mode is enabled:

e locale.getpreferredencoding() returns 'UTF-8' instead of the system encoding. This function
is used for the default text encoding in many places, including open(), Popen, Path.read_text (),

etc.
e sys.stdin, sys.stdout, and sys.stderr all use UTF-8 as their text encoding.
¢ You can still use the system encoding via the "mbcs” codec.

Note that adding PYTHONUTF8=1 to the default environment variables will affect all Python 3.7+ ap-
plications on your system. If you have any Python 3.7+ applications which rely on the legacy system
encoding, it is recommended to set the environment variable temporarily or use the -X utf8 command

line option.

EMR: Even when UTF-8 mode is disabled, Python uses UTF-8 by default on Windows for:
o Console I/0 including standard I/O (see PEP 528 for details).

o The filesystem encoding (see PEP 529 for details).

3.8 Windows @ Python 5> F v

N— g v 3.3 TEM.

Windows @ Python 7> F ¥ &, %725 Python DN— a Y OMNBEDRE L FIT2HIF 22— 4 V7 4
T3, A7V T b (F7iFa< Y FI4 V) TRED Python D=V a YOFERGZ 6N 5 b, MEEFR
EL, ZON—=YarBFETLET,

BISEM PATH ICX B HIELE->T, 2D T YF viX Python O—F@EIN—Ya %, ELIERLE
T TOTVFXYWETRATLVARRDBDEINDDLI—HF T DA VR ML= arvyDFE2EEL. £ il
RAVRAM—NENIBED B EFEON—Sa VEREELET,

FUF X DAY DFILDMAET PEP 397 12H D FF,

3.8. Windows @ Python 5> F ¥ 35
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3.8.1 &AIC

ARV ESA U HEET S

N—Yar 3.6 TEHE.

Python 3.3 ¥ ZhLEDI AT LV 4 FIgA YA ML —2a v Tk, 7V F v BHRT-0D PATH ITEME N
9, 7UFvid. AFHEERD W3 Python DAN— a VIZHETH 5720, EFICEDA—TarD

Python 284 Y A F =L EZNTVWEDONEZEBETED D FXA. 7V F vy PMEX 20 EMHRT2IEUTa~
VEREZasryRFFar P EDEFLTLEX W

Py

A VA=V ENTVEEMHN—T 3 D Python DEENT 2T TS, BEEBDIKT IS TEE
TL. BiMoa~wy 74 U58EHEE L TEH Python KET I TEE T,

D AN—2 2 D Python (78 21X 2.7 & 3.7) B4 Y A b= A SN TWSHEIE, Python 3.7 HEE) ¥
528D ET, Python 2.7 ZEBIL72WAES, RO~y REFITLTATLZEW:

py -2.7

A YA =)L LTH% Python 2.x DEFHAN—I a YEEEILIZWHEIE, ROa<wy REFEITLTATLE
W

py -2

B N— 2 @ Python 2.x 25E#H T 51X3TF,

UTDES5%27 =B X5 THNR 7V F v i34 YA P—AERNTVEEA:

'py' is not recognized as an internal or external command,

operable program or batch file.

2—HFZTrdD Python £ VAL —arTld, A YA M= A TS a TIHELEVED, 50F v
PATH IZBINE N FEA,

{RA8IRIE (Virtual environments)
N— a3 v 3.5 THEM.

(BHES 4 72V D venv £ 2 — DAY —)b virtualenv TfE- 7)) IREBIREDN 7 7 7 4+ 7RIREET
Python ORI AN—=Y a Y Z2IEER T IV Fy 2T 2. F0F ¥ 37 v -4 27 2T
B ZORBIBEODDZFETLES, 70— ULRIES DA VX7 XeFETT 512, RAEREOHE
PEIET 20, AR B =300 Python N—Y 2 Y 2IEE L TL X0,
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AOVT D 5EST S

T A MH®D Python 2271V 7 hEERLEL & 5, hello.py EWVWIHATTUTONED 7 7 A M EIER LT
ZEw

#! python
import sys
sys.stdout.write("hello from Python /s\n" 7 (sys.version,))

hello.py DFET S 74 L7 VT, Taa~vy FZETLTILZE W

py hello.py

A YA ML ENTWVWBEHOD Python 2.x D= a YHEEDRFRREIND XTI TS, T, 1T7HZMTD
EOWEFELTATL IV

#! python3

a< Y FEHEETT 2, SEEZEHRO Python 3.x DEHRAFRENSIZTTT, ZhETODa<vr o4
Yol RIS, KD WAN—T a VEMiTRIEE TSI HTEF T, Python 2.6 84 YA =L
TWAHA. RPIDIT%E #! python2.6 ICEEFT 2L, 2.6 D=V a YIFRPRRINZ1ETTT,

AR Y FROOFTH L EIEER D, BA11H D072 "python” 134 Y X =1 EHNTW3S Python2.x
DEHN—=2a v ZRHAT2 I CHERELTLEE N, ZHUIERGF A . python 23 —HYIZ Python 2
%163 Unix L OHEHHDO DT,

771 IVOBEERIHSEET S

A4 YA P=RFIZ, T ¥ F ¥id Python 7 7 AL ($72bD5 .py, .pyw, .pyc 7 7 A V) WBHEAT S 7zid
TTT, ZODH,. TNHD7 74 0% Windows DL AT 0 =53 —TXINIZ Vv 7 LEEEI VF %
Kb, ETHRNZO LR UHKEEZE> TR 7 ) T RO INEN—T a VEIEETES XKD
EEa

ZDZ I X BZEELFRUZ. BH—D 7 ¥ F ¥ DEHETONEIC & o TEEBD Python N— a Y ZRIKHCY
A—PFTEBZZLTY,

3.8.2 > x/\> (shebang) 1T

A7 VT M7 7 ANVDEFEDITH #! TIHE > TV BEHAEIE. ZDITIE> = N (shebang) 7& LTHIS L
TWVWET, Linux Rt Unix £ OSIZZ5 L fTedbed eI R P LTWVELD, ZNOLDT AT LT
., A7 VIO LS REFTENDZERT DL EbNE T, Windows @ Python 7 ¥ F v i,
Windows @ Python 227V 7 M DR UKREZHHATE2 X511l LoflTidzh s DEED AR =
LTWED,

Python 227V 7 b D 2 N2 1T% Unix-Windows B TBMRAIEEICT 272D, ZDF vy F ik, £DA v &
TV EPFEONZDEIEET 2-DDOKED " FHE a~v Y FEIR-—FLTVWET, K- Fh 32
<Y RRZEUTOHDLHD ET:
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e /usr/bin/env python

/usr/bin/python
e /usr/local/bin/python
e python

BRI, B LRAZV b0 1{TED

#! /usr/bin/python

TIHE > TV, 7740 D Python O ENREZ N, HHENET, £ D Unix L TEIMET 3
Python 227V 7 MZIZT T ZDITHBFET REABDHDETDT, ZVFYICIDZENOLDORIZ Y T+ %
BERLTHES 22BN TERZIET T, dREVPHILVWRZ Y T % Windows ETENTWT, Unix T
SHERATH-o>TUIELVWEESI RS, 2 NVfTDH B Just THEZ DDEMHHITNETT,

FROYDFEEaA<Y FTH, (AP —N=Va VBT AV vy — 3 AF == a3 YOli}jT) R
WCN=Ya v EEETEET, 51T, 732" <A F ==Y a YOHBRAIBEMLUT 32-bit IREBERTE F
3, il Z1Z. /usr/bin/python2.7-32 X 32-bit @ python 2.7 5 XS ERL 3,

N— 3 ¥ 3.7 THEM: python 7 ¥ F ¥ D 3.7 2 51%, REIZ 7647 Z2J1F T 64-bit REERTE LT, &5
o RAF—N=PaVBLDOXT v —N=Y a7 —F727F %72 (BlZIE. /usr/bin/python3-64)
THETEET,

/usr/bin/env JERD Y = N UATIZIED 5 —DHEIZFHIRFEDR DD £5, 4 YA =S TW3 Python
PERTENC. 2RI Python ET7 7 A L% PATH 26 BRLE T, Z4UT Unix D env 707 F A1
FIHTBIRBEENT, D PATH ODOMRETEHDTT,

3.8.3 T N\U1TD5|¥

¥z NUATTIE Python 4 Y27V RICE SN2 EBMOGIBEIEET 2D TEET, LRI =Y
TRUTOEEINTVEELEL X S:

#! /usr/bin/python -v

ZD%HE. Python 13 -v A7 a U ETEHTSTL &S

3.84 hRXA2T1X

INl 771IICEBNDRETAX

FUFXiE 200 ini 7 7 A VERLIITEET, BERIICIE, HED 2 —3F —D application data” 7 4
L2 Y (0% b, Windows DBI#{ SHGetFolderPath (Z CSIDL_LOCAL_APPDATA % 5.2 TMER LK - TK
574127 MV)Dpy.ini ¥, FYF R LT 4L 27 MVIKHD py.ini T, "ay V-V RO 7 >~
F ¥ (D% pyexe) & 'Windows’ RO Z > F % (D% D pyw.exe) 1ZFA—0 .ini 7 7 A L ZHHL X3,
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"application data” 74 L7 U THEESINLREZ. ET7 7 VOBRCH2bD LV EHRENEST, 20O
T, FVF Y DBEIH D ini 7 7 ANANDEZRALT AN TELVLI—HFIE, 7B — VLR ini 7 7
ANADax >y F& EFHZ (override) TE XY,

T7ZIL LD Python \— 3> DHRXEZIAX

EON=Tav® Python Za~< >y FCHEHAT20E2ED L0, N—=Ya VEffirha~vr Ficgdohs
CEDBHDET, N=YaVBHiTREAI Y —N"=Va YEETHED, 7> arOVUA R (V) <A
F—N—T a VIEETHZNUCHEE T, X 51T, 7-327 % 7-64” ZiBid LT 32-bit H 2 W& 64-bit D5
SOFENERINE D EIRTEE T,

72 ZUE #lpython &\ 5 & = NUATEN—Y a VEMiFEZEATEAD. #!python3 3X Y ¥ — =T =
VEIEET NV a Vi FREAET,

Ay RIAN=Y a YEMiTHRO2LRWEAE, BREZ PY_PYTHON Z3&EL T, 77 4L FDN—
VaVEfiTREETEE T, RESNTVARVWEA, 77 4L MEZ 737 T3, ZOZEHIIE 737, 3.7,
73.7-327, 73.7-64” D XS RIERDMERE AT Y RIA VD BLIEETEE T, (7647 7> 3 »i& Python 3.7
DD S > F + TLMHARNI LIEELTLEX W, )

XA F == a VEHiFBRONSRVEGE, BREZ PY_PYTHON{major} (Z 2T {major} &, LilT
REINTBEDRY ¥ —N= a VEHiT) ZRELTHRBRAN=Ta VERIEET LN TEET, £5
Woled Ty a YBROLSRITIUE. Y F viEA VA b —EAD Python N—Y a Y EFIZELT, Bo
MolzFDRAT % —N=2a VA< AF =V ) —RDSbHEHOBDOEMHALE T, FAEXNTWE DI T
BEHDEBAD, BHEEIZDAS vy ==V a VRETROBERICA VA=A LIN=Ya VIR D T,

64-bit Windows T. [Fl—® (major.minor) Python N\— a > @ 32-bit ¥ 64-bit D7 DEEH A >~ R
P ENTWVRIGA, 64-bit N—T a3 YOEIHHICEREINE T, ZHIET ¥ F ¥ 32-bit & 64-bit D
EELTHFERD I LT, 32-bit DT U F vid HHEINN—T a YMFEHFTEET HAUR, 64-bit D Python
PEELTETLET. AR EONR=Ya VD PCRA VA —LENTVEHNDATT VF v DEH)
ETHRTE, Zhod 4 YA =LV ENLIEFCBEFRRSRS (DF DRRICA Y R =L SNz Python &
7 Y F v 32-bit 2> 64-bit 2EHISKL LD EV) XS TEHTT, LicidLizeBh, 7> a>vop
7327, 764" 7 4 v FATIDEHEEETEET,

fl:

o BT 24 7Y a YAREINTVARWES, python B XU python2 2w RiFAf YA b=l &h
TWVWBERHD Python 2.x N—=Y a Y2 L. pythond a2~ Rl Y XA b= LI N TWBIEHD
Python 3.x ZfEHL $73,

e python3.1 B XU python2.7 A< ik, N—Y a YPERBIHEEINTWE D, LA T ay
2SR EEA,

o PY_PYTHON=3 D#5#. python B XU python3 2= FiZr b4 YA =L ENTWVEHREHOD
Python 3 2L %73,

e PY_PYTHON=3.1-32 D&, python I~ K& 32-bit kD 3.1 ZfH L £ 3%, python3 a~v> K
FA VA=A INTWSEHD Python ZHHALET (AT ¥ —N—Ya YPIEESINTWE D,
PY_PYTHON iZ&< EEIhEHA, )
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e PY_PYTHON=3 C PY_PYTHON3=3.1 D354, python 8L python3 iZ¥r556% 3.1 ZHHLET

BREZRCMZ, FAUREE T F v M INI 7 7 AL THRT 2208 TEE T, INI 77 £ LDi%Y
325t 7Y a i [defaults] IHIN, F—RIFRELEOF %00 PY_ L WHEHEHEZN-72d DY
FUTTS (INI 77 4 LDF—FIRFNILFEEZXF L RN I ZEREL LI W), BEZHONER INI
77 ANTORERZ FEELET,

Bz

o PY PYTHON=3.1 Y HET A 2d. INI 77 A LT EENZ T L L EMTY

[defaults]
python=3.1

e PY_PYTHON=3 ¥ PY_PYTHON3=3.1 2T T2 & INI 77 A LI FEAEENZ Z L L EHTT:

[defaults]
python=3
python3=3.1

3.8.5 S2HA

BRIFZH PYLAUNCH_DEBUG ARE SN T W 6, REMEMPMTH - TH, 7 ¥ F v FZWERE stderr (D
Fharyy—) KHALET, ZOBHRDOX v —JFFMT LHD E00VDTTE, EIHWVoik—
Y a v ® Python BSRETE iz, BREREDAN—T g YBBIREN0, 2L T, HRD Python #FEITS
LZDIfEONEHRLEI~Y FI4 VBRI TINET,

3.9 EVa-IILDORE

Python Z#BH Z D74 771 (¥ site-packages 7 # LX) BEA YA =L LT 4 L7 P VICHHALE T,
ZD7®, Python % C:\Python\ 74 L7 PV A VA=A L7z FT2E, 774V EDF4 75V
C:\Python\Lib\ IZfFfEL. ¥ — F¥—F 1 —DEY 2 —/LiZ C:\Python\Lib\site-packages\ IS
5T ET,

sys.path 254 FEF Z 3 51213, DLL & [F U4 (python37. _pth) 22%1TAEEY 7 4 /L (python. _pth)
CFRICARID . _pth 77 A VEAER L, 11TIZDOF 1 DDA ZIEEL T sys.path IZBME N5 X512l
TLEE WV, DLL #AIZHED W7 7 A MERITATRE 7 » A VRO W7 7 A V2 EHEELET, JhuC
I, BORhoid, 7V XA LEHAADEARTO T T A NATHIBRTEET,

77 ANDBEFIELE . B TOLYR MY EREZBIIEH S, RIEE— NIk D, 207 74112
import site LFEEL TWVWARWVWIRDIZ site 234 Y R— P TERCARDET, 24T # THE BITIIEHE
NET, ZNEhDRRIET 7 A VDGR IETHIN SR B 2 WVIFHMN A TT, site DA VK- X
BRI TEL3, FEOa—-F3FTEEA.

import site ZFEELL Y Eid, (T Y X—RaAT7HHNIMN2LW) .pth 7 7 4 LIE site £V 2 — AT &
DEFBEDMEINS Z L ICHERLTLEI W,
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._pth 7 7 AADRNI o728 Zid, Windows Tl sys.path XD XS ICHESINET:
o RAICZEDTY PYDBMENET, IV PTF 4 L7 P EREBELTVWET,

o FDRXIT, PYTHONPATH IRBEBMPFET 3 & &, BIEZH THRHA I T2 IS 1BMEhET,
Wmmwsf@b747ﬁ%%(a\&t)zE%?ék DT, ZORBEAERICE TN ADXY]H X
FREIaorTRIINEBESRVEFEIIHEEL TLEX WY,

« AT 77V 4 —3 3>DsR” % HKEY_CURRENT USER 7> HKEY LOCAL MACHINE @i \
SOFTWARE\Python\PythonCore{version}\PythonPath D% 7% —¥ L THIRT S Z B TEXE T,
YI7F—BT 74V MEE LTI an Yy TRYIDALARALTINEZFHDOZ LB TE, FLARD
sys.path [ZEMEnE T, (BIFEDOA YA+ —=F—13FXT HKLM L2FHL7Z2wDT, HKCU &
HEZETY)

o PYTHONHOME PS#E ENTW2HE, 2t "Python Home” & LTHRbN T, ZhSNDGE,
"Python Home” %##E 3 % 7-91C Python OFEIT7 7 A LD AH 6 ” HHIZ 7 £ 47 (Lib\os.py
¥ 721X pythonXY.zip) BRI N E T, Python home BROD 57255, 2050 D0DH 77 4
L2 MV (Lib, plat-win 72 ¥) A% sys.path ICBIMENE T, ROorbhhokFE., a7 LiRd
Python path {1 Y X b VICER S L7z PythonPath 22 GHEINE T,

o Python Home 23R2% 53, BRIEZR PYTHONPATH HMHEEZINT. LIZXA MV ZY FUDBROHRS
Bhota, BET 77 40 OB RFASIHES (Bl: .\Lib;.\plat-win 72 &),

AAVDEFTT7 7 ANCRUEHP—D2 DT 1 L7 VI pyvenv.ctg B3H 235G, LITORR - 7-H1H
PHEAINET:

o PYTHONHOME ISi%E XN THE ST, home DX S ZADIFE, home HEEDIERX 4V DEITT 7 £ Ah
LHEET 2D TR ZDORAZHENET,

FRELTIORDET:

o python.exe 2 ENLSHD Python 74 L7 P VIZH D exe 77 ANVEE[TLIELE (A VA=
EINTWVWEHAETSH PChuild 22 SEHFITINTVWBIHETSD) core path BFHIH, LIZAMURH
@ core path ZEHR XN F T, ZRLADL I A MY D application paths” IZHICHARAENF T,

o Python 2D .exe 7 7 AV (DT 14 L 27 b VICHET 23555, COM BHTHAAZNLHE
) IR P ENTWEHEIE, "Python Home” 3HEEZNT. LI X M VIZH S core path ﬁ)*lJﬁﬁ
XNET, ZRLHDL IR VYD "application paths” I3 ICAAETNE T,

o Python 23Z® home Z RO H6h3 . LYZAMYDEDZVGE (ZHENWL DD TH B LK
A YA ML=y avty b7y TOHEINTZ exe). NRIRPMED T 7 4L b & U THI 225
bIET,

HED7 7V 7 — a YREAMYIC Python Y KL LZ2WEEIZE, LTOME (DWIFhhEdMlse
F)WCEDIEPDA VA ML= a e DEZEERITZ e TEET:

e Include a ._pth file alongside your executable containing the directories to include. This will
ignore paths listed in the registry and environment variables, and also ignore site unless import

site is listed.
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e If you are loading python3.d1l or python37.d11l in your own executable, explicitly call

Py_SetPath() or (at least) Py_SetProgramName () before Py_Initialize().

HED7 7V r— avi»5 python.exe ZEEIT BH1IC, PYTHONPATH %27 V) 7 L7eh EEZ L,
PYTHONHOME %%t » N L TL &V,

If you cannot use the previous suggestions (for example, you are a distribution that allows people
to run python.exe directly), ensure that the landmark file (Lib\os.py) exists in your install
directory. (Note that it will not be detected inside a ZIP file, but a correctly named ZIP file will
be detected instead.)

These will ensure that the files in a system-wide installation will not take precedence over the copy of

the standard library bundled with your application. Otherwise, your users may experience problems

using your application. Note that the first suggestion is the best, as the others may still be susceptible

to non-standard paths in the registry and user site-packages.

N—T gy 3.6 TEH:
o Adds ._pth file support and removes applocal option from pyvenv.cfg.
o Adds pythonXX.zip as a potential landmark when directly adjacent to the executable.

N—= a ¥ 3.6 TIEHLE  Modules specified in the registry under Modules (not PythonPath)
may be imported by importlib.machinery.WindowsRegistryFinder. This finder is enabled on

Windows in 3.6.0 and earlier, but may need to be explicitly added to sys.meta_path in the future.

3.10 EMDEZ 2—IL

Python 3277 v + 7 4 —2H#ZHIEL TWE T D, Windows I L RWVWI=—7 REEDDH D 3,
BHES £ 75 Y LHANERD S 4 75 VDS T, EODPDET 2 -k, TV ML HES DDA =Ry
F3HH EF,

Windows [EH DIEHEE Y 2 — ) LiE, mswin-specific-services IZErNTVE T,

3.10.1 PyWin32

Mark Hammond 2 & » TR X7z PyWin32 €Y 2 —Lid, #A7 Windows EHOVR— b2 T35 E
Ta—HTY, COEY2—VEBUTDL—-FT 1 VT4 ZEATVET:

o Component Object Model (COM)

Win32 API FECH L
LIYRAMY
FRA AN =T

Microsoft Foundation Classes (MFC) Z—%#—4 Y& —7 = f X

42
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PythonWin & PyWin32 IZff/ELTWw5%, 4> FLD MFC 77V 75— a >y T3, ZHUIEL ML VDT
Ny e Ete. #HAHAAARELR IDE T,

BE:
Win32 How Do I...7 by Tim Golden

Python and COM by David and Paul Boddie

3.10.2 cx_Freeze

cx_ Freeze is a distutils extension (see extending-distutils) which wraps Python scripts into executable
Windows programs (*.exe files). When you have done this, you can distribute your application without

requiring your users to install Python.

3.10.3 WConio
Python QA X — I F UKL A ¥ TH 2 curses I&, Unix 74 VAT LATLDES Ze BN TEFER
Ao 2 Windows HHD 7 4 75 V. Windows Console I/O for Python 3% b %73,

WConio & Turbo-C @ CONIO.H DT v 8—T, 7FA I L—HP—A VX7 2 —AZERTZ7-DICHHT
LIEMTEZET,

3.11 Windows £ T Python ZaO>N\1IL T3
CPython ZEATaY AL L LEWEA, BRAOCTRNEZLE V-2 2HETS LT, BHYY—2
fRDY =2, LW Fzv 777 XY ra—RTEET,

YV — 2 U —iZ1& Microsoft Visual Studio 2015 TOEJL KDV Y a—>aryIrAleadzr 77
ANDBEENRTVT, ZUHBARD Python VU —RIZffbhTwzdar 4 5TF, T 7 74 0F
PCbuild 74 LZ FUAIRHH £,

LV R Fat R2onTO—IY2IERIEX. PCbuild/readme.txt IZH D FT,
PERE Y 2 — LI DWW T, building-on-windows S L TL 72 & W,
BE:

Python + Windows + distutils + SWIG + gcc MinGW  or ”Creating Python extensions in C/C++ with
SWIG and compiling them with MinGW gcc under Windows” or "Installing Python extension
with distutils and without Microsoft Visual C++" by Sébastien Sauvage, 2003

MingW -- Python extensions

3.11. Windows £ T Python Za>/N\1ILT3 43


https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
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https://anthony-tuininga.github.io/cx_Freeze/
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3.12 ZH DTSy b T +—L

Python DMK RBFEDOHT, BERCHR— P INTWIRODLDT T v b7 4 — 25 (2—F —HHEHE
DREDDIZ) B R= P ENBLBoTVET, IRTOIR-FINBNT Ty b7 4 — LDV TDH
M PEP 11 2F = v Z7 LTL X,

e Windows CE X5 THHR—F XN TWVWET,

e Cygwin £ YA b—=5% Python £ ¥ X =TV XZDA VA b=V ZEEBELTVET, (¢f Cygwin

package source, Maintainer releases)

AVRANFEAA VAN =IPRRFEEINTVWE T v F 7+ — 2OV TOFMABERIE Python for
Windows 2L TL X W,
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https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/
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FOUR

MACINTOSH T PYTHON Zf£>

E# Bob Savage <bobsavage@Qmac.com>

Mac OS X 258ifE L T\ 3% Macintosh E® Python ZREAIVICIEMD Unix 77 v b7 +— 24 ED Python
CIFFHITISUTOVETS, IDE v =Y - v 2 =Y vy REDIEMHTRZBMERIDH D £3,

4.1 MacPython DAF AV =)L

Mac OS X 10.8 12l Apple 12 & o T Python 2.7 37V £ Y XA b =L ENTWVWE T, Python ® Web # A
b (https://www.python.org) 2 5&HN— a D Python 3 ZEIELA YA I —LFT 252 b TEET,
HLw Intel @ CPU TH i PPC @ CPU T XA 7 4 ZWEIET 2 7 2= N—H)L - N FVY” LR
DEHDDDOLBHH £,

AVAF=ZTI VL DO0DBDMBFIZAD £5:

e A Python 3.7 folder in your Applications folder. In here you find IDLE, the development
environment that is a standard part of official Python distributions; and PythonLauncher, which

handles double-clicking Python scripts from the Finder.

o Python 77 7 A A F 4 75V % &% /Library/Frameworks/Python.framework 7 L — A7 —
Jo A VAP =F@BY 2 VDONRRZZOGFZEBEML %3, MacPython 27 >4 Y XA b =173
Wik, Zhs 3 oFHIBRT AL WETTY, Python EfT 7 7 A AADT Y RY v 27U 7
Jusr/local/bin/ WCEPNTVE T,

Apple 232 L T3 Python ®EJL KL /System/Library/Frameworks/Python.framework & /usr/
bin/python ICZNZFNA VA P =L ENTVET, ZHHid Apple ZEEHLTWSHDTHH Apple ®
=R =T 4 DY 7 U =7 BHHTZ2OT, WELEZDHIBRLZD LTEWT $H A, python.org 75
HrlwN—23 v0 Python 4 YA b= F 258123 ZhZNEHCEEST 2 2 DD % Python
BENRA 2 —RICA VA M —AEN 57D, BT 577D Python O SRAZHREL. HHT S Z e EE
T,

IDLE IZEANLV T A =2 =535 D Python D FFa XY MIT7 7R TEIENTEET, b L Python 23
ELOVDTOHARCE R F 2 XY PDF 2 — M) TRV HHAEDZ 2 BTITDOLET,

B LAD Unix 77 v b7 4 — AT Python Z#HWENTW2HEI2IE Unix & = 45560 Python 227V
ThOETIOVTOHiZHmE I Z2BITITDLET,
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4.1.1 Python X7V 7k DERITHE

Mac OS X T Python Z46® 5 EDGIKIGMEFHAERE TH 5 IDLE 245 Z & TY, IDE HizZHL
IDE 2FITLTWVWA L ZIANLT A= 2 =% o T 72X,

$ L Python 227V P+ 2K —3IF1Davw>y K74 2= Finder 22 5FfTLEWHERRINCZT 4 X T
27N T NEAEDZREDNDHD T, Mac OS X 1Zi vim % emacs 2 ¥ D Unix DIFED T 4 V7 4 XN
EboTWVWET, HLHok Mac 5 LWVIT 4 ZHEL WHEITIE. Bare Bones Software (http://www.
barebones.com/products/bbedit /index.html %% M) @ BBEdit % TextWrangler % L < & TextMate
(https://macromates.com/) [ FRWBEIURM TS, I Gvim (http://macvim-dev.github.io/macvim/)
X Aquamacs (http://aquamacs.org/) 2 ENBHH £3,

B—3IFAMBRATZ YT NEETT BI121E /usr/local/bin B3 2 ILDRAREFNTWBE Z L 2R LT
7Z&EW,

Finder 226227V 7 s 2FTT2DITE 2 DOHENHD £7:
e PythonLauncher \FZ v /5 5%

o Finder OfH#H™” 4 > R U5 5 PythonLauncher ZZ DAV 7+ (L& py RZVY T +LT) &
ST 74N D7 TV =2 ay e LTEE, A2 VT T77ANEXTAT Y v 7 LTI,
PythonLauncher OBREEHEIII LD LI WCAR I Y T 2RITT 202 EHT 2MARKEN DD %
3, option F—ZM LAV RI v /T2 THEITILZILRINODOREZZZAONT T L. BR
REA =2 —PORTOETICH L TRELET LI EDTEET,

4.1.2 GUI TRI VT +ZET

HWAN—=Y 3 YD Python 1ZiF, KEMIFTEPRVEWIT RV Mac OS X OFBH D F5: Aqua v 1 >~
Foy=x—=Yxebebaeds BOEVWAET 5L GUL 2820) v o L3RR AETETS 24
ERHDET, TDXIRR2 VYT M EETT 51 python Tld/k { pythonw Zffi-TL X\,

With Python 3.7, you can use either python or pythonw.

4.1.3 Configuration

0S X k@ Python TX PYTHONPATH ® & 5 722 TOREHED Unix BRBEZRDE X £ 323, Finder 206 71
7o LT E5E DX RREAREZRIET 2 TEFIFEETDH D Finder IZEEIFIC .profile
.cshrc Z#tAAAERH A, ~/.Mac0SX/environment .plist 7 7 A VW EAEZHENDH D £5, FFMlicOWV
Tl Apple @ Technical Document QA1067 S L TL & W,

MacPython @ Python Ry 7 —3 DA Y A F—LZDOWTD X 57% 3 1FHIZ. BIMD Python INvTr—2dM
AR =)L HiZSZRLTLZEW,
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4.2 IDE

MacPython (ZI3#H#ED IDLE BHFEBREAMNWWT & %3, http://www.hashcollision.org/hkn /python/idle
intro/index.html (¢ IDLE 25 72D RWAF2H D 7,

4.3 EM®D Python Ny T7r—SDA VA M=)

BAND Python Ry or—I% 4 YA b —=NVFTBHENPNLDO0HD FT:

o Ny —F Python OIEHED distutils E— F2foTA YA b —1F 52 M TEXT (python
setup.py install),

e 2L DRy —VIX setuptools LIRS pip T v X—EFoTH A Y A+ —LTEZX T, https:
//pip.pypa.io/ B L TL1Z&E W,

4.4 Mac TO GUI 70933227

Python T Mac £ GUI 7 7V 7 — a YE UL RT2HERNLO0HD X5,

PyObjiC 1% Mac OEFOFFEIEETH 5 Apple @ Objective-C/Cocoa 7 L — LYV — 27D Python /XA
VT4 YT, PyObjC OIE#RIE hitps://pypi.org/project /pyobjc/ & D F3,

Python f##dD GUI v —F v ME, Z7RRAT 5y b7+ —20D Tk Y—AF v b (https://www.tcl.tk) b
ICHEER I N7z tkinter T3, Tk @ Aqua 4 7 4 78— 3 i Apple 28 OS X IV FLLTED, &
HroN— a & https://www.activestate.com 2B XY B —FBXUFA YA =L TEET; YV —2X
MHENLRTEIEBTEET,

wrPython BEHDANZKDH 270 R T 59 b7+ —4D GUL YV —1F v T Mac OS X ETHA 714 7
BELET, v Fr—I8 F¥xa XY M hitps://www.wxpython.org 2 HFIFATE £3,

PyQt 3HIDANRDBHZ 70 R T Ty v 7+ —45D GUL V—F v b T Mac OS X _ETHA 7 4 7IZEIE
LEF, #F#LWEHRIE https://riverbankcomputing.com/software/pyqt/intro 12® D ¥3,

4.5 Mac £® Python 77— 3> DR

Mac EOBMD Python 7 7V —>ay27 7 a4 3 3540 Y —Lid py2app T3, py2app DA ¥ &
b =L e AR 2 EEIE http://undefined.org/python/#py2app 1ZH H 3,

4.2, IDE 47
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4.6 ttDJYV —2X

MacPython X —1 > 27U X hid Mac T®D Python T —¥RFEEICL o TEBELWVWYR—-FY Y =R TT:
https://www.python.org/community /sigs/current /pythonmac-sig/
DB D Y VY — A& MacPython wiki T3

https://wiki.python.org/moin/MacPython

48 % 4 & Macintosh T Python Zf£5
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FIVE

IFa12& IDE

Python 702532752 Y R— 135 IDE 1372 EAHDE T, ZLDTF 4+ XL IDE 213> v Ry
I ANA 54 MEEE. TN Y — L, PEP 8 Fx v ZHEEDRDH D 5,

iR —E% /L 5121&, Python Editors % Integrated Development Environments % g1 T < 723\,
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https://wiki.python.org/moin/PythonEditors
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8%

>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

AVRIITATIINIBVWT, A yFrrEhl-a—F7ay 7, MET23EADXY D XFOHM
Chigal. ARG, BHEN. == A/ oWl 7Tar—x—of%ic, a—F2 ANT BRI RN
%57 %)L +® Python 71> 7 T,

Python 2.x ® 22— K% Python 3.x D2 — FIZEHFT 2V —LTF, Y —RIA— FEEHLTEOMRE
MR Z KA (traverse) 35 Z & TRAITZ 2, IEAHEOKRED Z NI L £5,

2t03 IFFHES 4 75 VD 1ib2to3 & LTHMTE XY, BEDY — L LTOMEA 22V T+
Tools/scripts/2to3 & L TIREEX N TWVWE T, 2to3-reference ZHMML T 72X\,

abstract base class (MRILEKZ 7 R) MIRIIE Y 5 21Z duck-typing ZH5ET % DT, hasattr() 2 ¥

DD T 27 =y 7 TEMEIFTH o 72D MIITFR S (B Z1F magic methods DHE) HBEITA ¥ &
72— ARERTHHERRMEL 3, ABC 3MRAE (virtual) 727 A Z2EALET, ZHIB2
FIADPHMEK L ERAD, £ TH isinstance() X issubclass() IZFHENET; abc TV 2 —
NDEF 22Xy MESBLTLEXW, Python 121k, £ DiARAA ABC DFEIflEhTWE T, Z
DOXRIE, (collections.abc €Y 2 —/LT) 77— X#iE, (numbers £ 2 —/LT) ${. (io BV 2 —
JLT) A MV —24, (importlib.abc EY 2 —LT) A Y R—= 1774 YERUIBR—-KX—T7, abc E
Ya—nZHHALTHED ABC Z1ETE %9,

annotation (7 /7 —>a ) ZR. 77 R@EME. BD T X =20 D EIZEFRT 2 7~ Td, 1HAINIZ

XD type hint & LTHEDLHRTVWET,

O—AVEBDT ) T— a VIFETRIIE 7 7 ATEZEAN, Fn— LB, 7o 2E%. B
BO7/77—rayidEhtheda—L, 77 A, B#OD __annotations__ fFHEIEICRIFEI T
WES,

BEREDELIADI D % variable annotation, function annotation, PEP 484, PEP 526 S L T 7
2V,

51# (argument) (FE5IE) BRI TREIC, B8 (7213 AV v F) ICEITHETY, E5lBu2ix 2 B

HHET:

o F—TU—F5I¥: BEITOH L OB IBORNCEHA T DO Wb D (Fl: name=) Ko, ** IZHEF
TiEEOROEE LTHEINLIE HIZIE. RD complex() DMFUIHI LTI, 3 & 5 2% —
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7 — FEIETY:

complex(real=3, imag=5)

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

o fIBSIE: ¥—V— FEIEDLANDOFIEL MEBEFIBUXSIEY X b DETICEL 22 TE, /2 %12
WilY 7z iterable DEFL LTETIENTEET, XX ROFITIE 3 & 5 1 XMAHAES E
T9:

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

FHRIBIROEEIC B W THEI E O —AAZRHICEHID G TohE 3, DL T2TSHANTON
Tid calls ZBRL TSIV, YRy 7 RRZBVWTEGFEERTLDIZHo 225 2 el
Kxd, dHfiS MBI e —ANVERICEH D B THRE T,

5% . FAQ @ FEFEERGIBDENIATE2? . PEP 362 2L T &0,

asynchronous context manager (JEFfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 24727 b T3, PEP 492 TEAZINE
L7z

asynchronous generator (JE[FHIY = & L — &) asynchronous generator iterator %3R3 B TF, async
def TEFEI NN —F VEBIZETOE T yield REFOHRTERD 3, yield Rid async
for W—7THATEZHEOM I ZER T 2DIMMHINE T,

HEFIERIAY = 2 L — 2R L 30, WRICK > Tid IEREAS T RL—2 1T L—% 25T
Landh £3, BRSNLERPIHS 2 THRWEGE, RO Een iz @AL £,

FEMBAY = 2 L — ZBIEICTIE, async for XX async with X2 TR await RdDHZZ 2D
h%d,

asynchronous generator iterator (FEFEIEAY = 2 L —& A4 7L — &) asynchronous generator BAETTHER S A
2477 MTT,

ZHE. __anext__ () AV v FEMEoTIHEEH XNz T2 awaitable 7Y =27 b %IRRT asyn-
chronous iterator T3, Z @ awaitable A7 =27 NI, RD yield XNE TOIEFIAY = 1L — KB
BOREZFEITLE T,

yield 12K 27=TNC, ZOMETOFITIKE (09— AVEH e FFRED try X) LHIZ—RHEIE X
F9, _anext () TRINMHD awaitable 12Xk > T RS TR L —F2 1 FL—42 PERICH
fla/z &, LB EEELES, PEP 492 BX U PEP 525 #Z2 L TLZX W,

asynchronous iterable (JEFIIH A 7 F 7)) async for XOHFTHHATE 247227 b T, BHOD
__aiter__() XYV v B2 5 asynchronous iterator 2R3 1ULR D ¥ A, PEP 492 TEAX
NFE L7,

asynchronous iterator (JEFAMAA 7L — &) __aiter__() & __anext__() XYV v FEFEELLATY
=7 N T, __anext__ & awaitable 7 7Y = 7 b BRI RITINIERD £¥ A, async for I

52 18 A & FB5E
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StopAsyncIteration B ZXH S 2 £ T, JEFMA 7L —&D __anext__() XY v FET
awaitable #f#Ik L 3, PEP 492 TEAXINh L7

BY (BM) A7 =7 McBEffIIoh, Fy PRERCX > THREITSREINZETT, X 47
Dzt o DEM @ BEFoTWBE, ZOBMEZ 0.0 TSHEINE T,

awaitable (fFF%RIEE) await N THHIT 2 2 PHRK2 A7 27 2 TF o coroutine 2>, __await__() X
VY RBRBHZATY 27 FTT, PEP 492 22 L TLE X W,

BDFL ZEIER =M GMEE (Benevolent Dictator For Life) DBE T3, Python O, Guido van Rossum
DZ LTI,

binary file (VN4 FV 7 7 AV bytes-like 7T TV b DiRAHAABIUHEZRAANTES T7A1ILAT
IV TS, XM FVT 7 ANDENE NAFVE—F ('rb', 'wb' or 'rb+') TH»NZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X° gzip.GzipFile. DA Y A X VX
T

Str ATV FORMAEFEENTEZ 77 A NF TV 27 MTOWTI, text file BBRLU TS W,

bytes-like object bufferobjects ¥R — h LTWT, C FEDOEMKT H#i L7z contiguous Ny 7 7 — %42
HEATEER L 7Y = 7 b, bytes, bytearray, array.array . %< O—f#V72 memoryview 7Y =
7 bR ZTHUCHTZD £F, bytes-like A 7Y =7 M T—XEME. NAF VT 7 A ANDRIE, VY
T FEREHLERERE, NMFVTF—X2ERTZ2VALVWARBEECHHT SN TEET,

BODPDEETEINA TV T —XE2LBTIHENHDET, ZOHIEORF 2 X bTIEEL 75
HEETEEX bytes-like 77V 227+ KERLTWET, ZHEAGER ANy 77 —F 7P =7 ML,
bytearray ¢ bytearray @ memoryview REDVZENE T, Fiz. MOBOIPDEETIIRERA
TV VDAL F ) F—& (7 HAHLERAD bytes-like £ 7Y =27 b)) ZRELE T, U
bytes & bytes @ memoryview A 7Y =7 BB ENE T,

bytecode (/N4 b a—F) Python @Y —Za— Fid, Python 7125 4® CPython 4 > X 7Y X DN
KHTHHAL FT— FAL AV SLASNET, A4 FT—FIE .pyc 77 A MF v v o2 IS4,
FL7 7 ANVH_EHICETEN L ZR3IDEHRIRDET (Y—RI—=F2H6NL Fa—FA O
Eoary 4 VEEEINET), 20 ” HlESFE (intermediate language)” 1&. &4 D NA P a—F
WIS T 2 EMEE 2 EITS 5 REYS Y TEET e WA E T, BEERIFEREL LT, N ba— R
B72 % Python R~ VEITEINEST % Z ¥, Python VU —ARBTEETH 3 Z & I3HFFEA TV
A,

NA FPa—FOMS—EIZ dis EX2a—L IZHDHET,

US5R (FFR) A—F—EHA TV =2 b RIERT 5720072 7L — T, 77 RERIWE,. 202
FADA VARV ALOBERETZAY v FOBEREEAE T,

class variable (27 7 RAZEH) 7 7 A LITERSI N, 7 FALNLT (DFD, 7 F7ADA VARV R ETRI
LIZ) ZHESINZZZHNE LTWHRERTT,

coercion (B M URID 2 518z 5 HEORPITON S, HEBDA VAKX Y ZADHIDRINDIEER D
ZHTT, FlRIE, int (3.15) IIFE/MEAB B 3 ITEH L £ 3, LA L 3+4.5 TIE, &518Z
BUMERZL D (— O3B — D3R EV N INE %2 3 2 AN [F U BN AT 2 7217 4UE TypeError
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FIADBENT S NFE T, BREIDS D o720, TRTOLEIE. L ZHBERMTH->TH, HIZ 3+4.5
Tld7 < float(3)+4.5 2 WS k52, 7u 7 I~—0E UBICERILL R ITIEW T EHA,

complex number (HEZFRE) XI<HOLNTVWEEBREZNIRL =D DT, IRXRTORIIFER L O L LT
KINF T, BEIIEEEHN (-1 OFAR) KE KBTI 0T, —RICBEETIE 1 eFHEHrN. T¥
TiE j eFEHINET, Python FEZEEBITHAAATHIGL, BEORILEZI > TWE T, BEHIIRE
2§ DY TEEE T, FlXIX 3+1j TT, math B 2 —LOERBIEFIHT %1213, cmath Z{#
WET, HEROMERIED» R D EERBYOMET T, DEEEZEURITIUR IEIZREW R EHL
TLE>TELWTL x 9,

context manager (27 FRAX M3 —I %) __enter__() & __exit__() XYV v FEERT S I LT with
XHNOBREEZEHET 24727 +TF, PEP 343 2B LT FXW,

context variable (Y7 F X MER) a7 F X MKFEL TRZZEEZFROZR, ZHE. H2E-DED
BARDEFAL Yy RTRAEDVEZAL Yy FE—ALZA L —YRETVET, LrLaryTF2 MEH
T, 1 DDOEFTAL Y FIQWDHhDa Y 7F R MHHDE, ar7F R MERO TR ARz
JEFIAR R 7 DA DEBIFTT ., contextvars ZHZML T X\,

contiguous Bz, JHifit) Nv 7 7 DIEIC C-ERE E721X Fortran EHt TH2HEIC. ZDNy 7 7 135
MLTWVWRLAREET, TaRXITAY 7 71d C #fHTH D Fortran #HE TS, —RITOHEFITIZ,
ZOHEBIMBTAEY LTHHET 2 L5 CHEIN. RFEPELR2HHE DI TWLEF TS %
To ZXOLO CERRENTE. XEV 7 FLRAECERZ K2 BICEREOBRAFHRINCED
DKt U, Fortran 2 S TERYIOBRZ FORINCE = £ 3,

JN—F> (AL—F) al—FLEIIN—F DI —BEIERTT, 7 L—F kD shiz
gL AD, BlokdonzHgmgr»ro5HET, aL—F IEZL OkA RS »S5 A5, HE, B
322D TEET, 2—F VI3 async def XTEETZZET, PEP 492 2SR L T Z& W,

coroutine function (2N —F YBIEK) coroutine A 7Y = 7 b IR TETT, a1 —F VBIBUT async def
NTHEEXN, await, async for. LU async with F—V—RFZEOZ e HERET, Zhbid
PEP 492 TEAIIE L,

CPython python.org THMF XA TW3, Python 7025 I v/ SEOEHEN R FEHE TS, "CPython” ¥
WO HEEIE, ZDFEE% Jython % IronPython & W o 72D 3EEE ¥ XAI3 2 EHHE 2 55 1CHH X
nNEI,

decorator (7L —%) IO Z RS BEIELT, #H. Qurapper M TR ZAH i L CGHEAZNES, 72
L — Z O— 7 FFFIZ. classmethod() ¥ staticmethod() T,

TAL—RDOXEEZ S VR VAT 2l —TF, XD 2 OOBBERIIEHRIVICA TS DT :

def f£(...):
f = staticmethod(f)

@staticmethod
def £(...):

54 f18% A = FE
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FICHEZD 2 Z ACDFEELETH, DENMFONTERA, TaAL—XITOWTFHLL X BEBER B
TR IR EZE DFFa XY FE2BBLTLEIW,

descriptor (FRAZVTFX) XY v K __get__(), __set__QO, HBW\WF __delete__() ZERLTWVWEAT
P MTT, BB TABUENT AV TR TH2 L E, BERRICK - T, LTV 3RIR
EERM O I E T, BH. get,set,delete D7=DIT a.b EEL L, a DI FRAFENTE IV s
b EMBRLETD. b BT AV T RTHENIZNETNDTRAZ Y TERXY v RHEMUEHEINET,
TR7 ) T ROMERIE, Python 2R EME T2 ETHERDET, 2W0IDE. TARAZ Y TR ZD,
BEL. XY o R, TaX74, JIAXY v R HIXY v ¥, ZLTRA=—RIFADZREVo72%
 DHEBEDRAE 72D 5T T,

TRV TEZDRAY v FIZBEUTEEL &, descriptors 2R L TL 72X W,

dictionary (%) LR D ¥ — R EIMISAT 1 2 HABESI T3, __hash__ () XY v F& __eq _ ) XYY R
ERELLEBEOF 7Y 27 F2F—IZTEE T, Perl Tld Ny > a (hash) eI TVWET,

dictionary view (###H ¥t 2 —) dict.keys(). dict.values(). dict.items() 25RFTA T =7 F T, &F
HOHHO# Lt 2 —2R®ELFT, bbb, HENLEINLZ b a—3ZhE ML x5, &
FY 2 — 2RI RIRY X MIZT 5121E list(dictview) ZHL TLEE W, dict-views 2%
LTSN,

docstring 77 A, B, EY 2 - NVORYIORTH 2 XTI T IV TT, ZDAA — b DETRICIIIE
WHENETH, arv LM Rk THRAEH, 20772, B, TP a2—1D __doc__ @M LT
RIFENET, AV baRARIZSayTES GRIEFE: BEXLTERTES) OT, A7V FDFR
FaxXy b eE ARG TT,

duck-typing 247V 7 bBELWVA VR T 2 —RAZR>TWEADPERET H2DIATY =7 +Oil%
Ranwrsar7s I 72240 TY, RO, BRicA 7Y 227 XYy FRRBEENIFIEND
bz LET, (FEADISIRAZT, 7LD XIRBIE ZHUIT AL THZ,1) 4 ¥
X7z —RERMIDEHRTZ2 T, EFLFFA vy ENza—Fid, RVE—7 4 v 7R &
LCERBMEERM EXEET, By 7 XA 270X type() % isinstance() IZ &k 2 HIEZ B £ 5
(7272 L. B2 R4y 7% MREEI SR THMTETLIdTEET, ) 2ofbb, HARIC
hasattr() H[ES FAFP a7 oI 7%2FHLE T,

EAFP TEER]%Z L 2 X DFHFLEFE D ADAS (easier to ask for forgiveness than permission, ¥ —7 14 —®
ZH) ) OB$TE, 2 Python T bR Twda—7F 4 Y Z2AXALTIR, BEIENZF—S
BUENPTFETZ2DDEREL. FORENR > TORGECHNERIEL T, ZOfETTFRLEY
53—=FT 4 VT ARA M, try XB LU except XD/ TADZDPFRETT, ZDT77=v 7
E. COXIRFHETIIMMEbITWS LBYL AZ A L EMIRINLR S DTT,

expression (X)) AILDOELFHEiXN 2., —F L FHDHEX (a piece of syntax) TF, FWRZ 3, ik
VT I, Al BT 7R, HETPEETCHLRY, H2RTROEROEAELTT, o
Z L DEFELEV, Python TEERZBOETOMBRERIKN L VI DI TIEHD £ A, while DX S
e R LTRERZRY X 8HD EF, RABATIERIXTT,

extension module (EIREY 2—) C % C++ THLNZEY 2 — LT, Python ® C API Z#FHL T
Python a7%a1—#—a—FeRehehLET,
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fstring "' R 'F' DRI W SCFESY) T Z U fstring” 2 FHER, 24U T 4 —7 v MEALES]
V7 I OFMEEOZMTT., PEP 498 3B L T X\,

file object (77 ANF T =2 ) Tid VY —AAND 7 7 4 V&M API (read() % write() XYV v K
ERODD) ZRALTWEA T2 b TY, 774047V MR ERERETFRICE T,
FEDT 4 R LD T 740, ZOMDEXA TDR ML —IREET AL R (FIZIX, EEAHT,
AVAEYURNY T 7, VTv b AT, FE)ANDT IV EREHENTEET, 77404727 ME
file-like objects X streams & MM F T,

T7ANT T2l MCBEBRICE3IEEIDEST: O NAFV—=T7A)L, Ny 7 7ENi= NA
FU=T7A), ZLTTFALT77A4I T, A VRX—T7 24 A& io EY 2 — L TERINLTWV
FT, 77ANK T =0 bEAEBIERENLITIEX open () BIEEES Z 2T,

file-like object file object ¥ AT,
finder (774 Y&) 4 YR=FZNTVBEI 2—LD loader DFEAERTT 247922 b T,

Python 3.3 IETIX 2 D 7 7 £ VXA H D %3, sys.meta_path THHAX NS meta path finder
¥. sys.path_hooks T EN 5 path entry finder TH,

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

floor division —FITWVVNE WEEEIZ LD B EEERRE, floor division HE T // T3, HIZIE, 11 // 4%
21272, float @ true division DFER 2.75 L EAD FF, (-11) // 41F -2.75 & IhSVLAHIC AL
DBZDT -3I1XRZILICHFERLTLEXW, PEP 238 2L TLZX W,

function (BI%Q) MEOCH LANCMEZ R T —HOX D Z v TF, BBIIZ 0L ED K518 2ET ek
T, REDEITRICSIBEFEH T2 Z e AR E T, |58 AV v . function 2SI L TL X0,

function annotation (BI#(7 /77— a2 ) BIED X5 X —XRREDED annotation TF,

BT 77— avid, @HIZEEYF oD ifEbNET: AIZIE ZOREZ 2 2D int BD5|
Brelis e s, 7 int MORDEZFO EHRFE ATV T,

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

return a + b

BT /) 7—3 a v OXEER function O TR INATVWE T,
HERED AN D B variable annotation ¥ PEP 484 #HMEL TL F X\,

__future_ HEHORWHTT-RSEREEZTREDA VX T Y X TEMNCT 3201707 I <nFHATE
BELEY 2 — LT,

__future__ Y 2 —JL% import L T*DOEEE T AU, #i7zRAEREL WD TEMX Nz DH W0
DT, WOBET 7 4L OEREICR 2 0b2 ) 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—yalL 7y ar) ThPREEDNS Z L DRV EY 2RS5BT, Python
d BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=—Yalr7Xd gc BV a— Ve fioTHRETEET,

JIRL—=& (Y= AV —2&) generator iterator 2R TBIKT T, @EHOBBUIMTVWE T2, yield X%
FORTHRLED £7, yield Hid, for L —FTHATE 2D, next() B THEZ 1 >FOWDHL
7D TE5, HOM P ZAERT 2 DIHEHENET,

WEREY 22 L —ZBEBERLETH, URICE>TRE PxRL—FATL—R 246535 EH3HD ¥
T BRISNLEBERDPHS L TRWEGE, LD DI 2 BEE2 AL 5,

generator iterator (¥ = 3L —X A 7L —2X) generator BABTERINDE ATV =7 FTT,

yield D7 NICHEFTEATIREE (AFTAKSPARWED try XX E2ET) 2L T, WEIE—RIIcH
WrxhgEd, DzRL—F1TL—4 PEHAINZ ., FHILMEZTIS L ES (B OB ET
DI IHT LWVIKEED S BAGAT 2 D & MBIV T ),

generator expression (Y z L —&K) A 7L -2 %2RIKXTT, FHOKNIC, V—TE-EERT S for
fi, #WiPH, 2 L CAHISATEER if HisooWnWTWwa K5I Ed, &5 LTRSS R sMilo
BRI TEEZ AR L £ 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (Y =3V v ZBE) Bz 2800 LA UHEL 5 2 BEHEE» SRS N 2 T3, Y
HURHC EOEEZHNE 2T 4 Ry F 7LV R LS EDRESNET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T X\,
GIL  global interpreter lock SR LT IEE W,

global interpreter lock (7B — N A ¥ XY &y ) CPython £ ¥ X7V ZBPHAHLTWS, —FIZ
Python ® N1 FOd—F Z2FT323A Ly RIZ—2FB I TH 2 2Ha T 2 HATY, Zhick
D (dict BREDEELRMAAAMEEL) A 7Y =7 bETADFER T 7 2120 U TR ICZ S
1272 % DT, CPython OFEERS Y TNZRDET, A X TFV 2k y 7§52 T, vLF
Taty ¥ yHEL BUAINLD AR PG EH]AIT, A VXY X eI LS ALy METE
X512 ¥,

7272 L. BEEDR 2 W0IEANED WL D DIIEEY 2 —id, Ffie Ny ¥ 2382 PO EOE WL
35 EICGIL 2RI 2 X5 TVET, £ 1/0 U ZF 256 GIL I XH IR
INFET,

WEW? HHARRALF ALy FIL” LA v 2 7)) 2 (HEh S 7 -2 2flirvhETr Y 75 3)
MEAFINE LD, BN o707 a3 DGEDRT 3 —< Y ADBEP 72O THIL T8
ATLze ZORT7 =<V AOREEZREIRL X5 2552, SHEXXDEHICR DRI R bAEM
THEEZILNTVET,

hash-based pyc (v > a2X—=X pyc 7 7 A V) IEMEZHGT 272012, WIET2Y -7 7 A LORE
BEHRA TR Ny Y 2 lEFHT 24 ba—FDX vy vy > 27740 T,
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hashable (/v > 2 A[RE) Ny 2 afEE LA TP =2 b eld, AP EDS LAy ¥ 2 fliR D
(__hash__ () XYV v FPRE), MOF 7T 27 FEHBBTES (__eq__ O XYV v FOBRE) 7
V7 bTE, AfERANY S 2FEATY 27 MEBTE Uy & 2R FFORENDH D 3,

Ny Y abRRATI 27 PEHEDF —REEDOX A LTHEZA % T, HEPEED T — X MG
EAFRTA Y & 2 fHZ > T2 25T,

Python ®A I 2 — X ZARMAABL TSI 227 ME, IBEAYDNY & 2ARETT, (VR FFEED
£97) I2a—FTNRAVTFIENY T aPARET T, (XTI NR frozenset DEIR) £ Ia—&T
NRaAYTHIE. BREPINY Y aAfETHE L EDANY Y 2A[RETT, T—F—ERDI 7 ADAL ¥
ARVATHDIEIRATI 227 METFT 74NV M TAY T amd[fETT, £ ET (HHEZRWT)
FEBSEFIEIEFEMMTH D, Ny > afliF idO LhEsNE T,

IDLE Python OFEABIFEEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfHER
RECATICRI S TV S BRI ZEREO 7 4 X 4 &2 7)) RERET T,

immutable (f I 2= 7)) EEDHEERio7cA T2 b TT, A I2a—XTNRFTI =7 MTiF,
i, XFH, BEEXRTAREDRDHDET, IOHDFA 7V 27 MIMEEZEZ ONFERA, FlDOEZE
HEIE DB FieA 7027 PRERLRTNERD EFR A A 32 =K TNRBRA TV =2 b
E EEDANY ¥ 2 @R 72 2NN CTEHEREEZ R LT, HEDXF—BZOHITY,

import path path based finder 75 import 3 %€ Y 2 — L E2REKT 2507 (£721& path entry) DV X b,
import 1, ZDV R MIEH sys.path 2HRETH, ¥ 7y r —YOHFIB Y =P D
__path__ BE»S K ET,

importing »2%EY 2 —/)L® Python 2— FAHDESY 2 —/LD Python a— FTEZX % & 5125 2 0HE
T,

importer TV 2 — A ERLTR—-FT 24 T7I 7 b, finder & loader DEEBLTHHE24A T2 b,

interactive  (XfE&[Y) Python ICENFEHIA & TV ZHH D, XRREA 2TV EDTay T MIANT
5 LHIFBICEITSNTHIRZ R 2 2 e A TE X T, python M55 FTICEITL TSI W,
(AYE2—=RDAA Y A= a2 =75 Python DMFENA > X T X2 EHTE20b LNAEEA, )
MEENA 2TV R, LT AT 7 2R L TARRD, BV 2 -0y =Y OHZINWTAS
(help(x) ZHZTBWTLZXW) OIZIEFICER LR Y —LTT,

interpreted Python 134 ¥ 2 7V XKD FFETH D, 2284 FFFHFEOMBMEL EF, (Nf Fa—F
AYRATDDHBTDIT. TOXFFEKRTITD, ) TITOA Y& FYXFiELIE, Y—RAa—FD
T 7 ANE, FTFEITABEERC L THhLFETIE D e o R LIC, BEEFETTES 2 2R
LET, A 27V EZERDOFFEIIER. 2> 1 FBRAOFFEI DR TNy Z7O¥ A4 7V
WHOD, TRIT ADFATIE—MITENT T, WEH S L T LI W,

interpreter shutdown Python 4 ¥ X =7V X—3> v v bRV U ZEFINLFIC, T 2= TXRTOD
VT 4 INVBNEREEZ IR D, TRTOMR LY Y — R BRECHKT 2. Kk 7 = — X1
ADET, ZO7x2—XF AN=DAL T2 2@ BEFTHL T, ZAIREIDZ—-F—ERDT X
F 57 & —% weakref A — Ny IRPUEIHENLZZEDBHDET, v v PRV Y7 =2 —AHITHE
fTaNda— R ZAPMRET IV Y —ADRTTIEBRELEWY (X B20NEF74 77V —ET 2 —
X warning BT T) 7-DIcHEA RFISNCER L 3,
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AVR—TYVENS vy AT 3 EREHIZ  main TV a2 —IRETEINTWERAZY I+
DEITHET LI TS,

iterable (KIERJREA 7Y =7 b) BRE—HIC 1 D3 OREEZ2 A7V 227 FTF, KEWHEA TV =2
F OBz, (1ist, str, tuple EW o) B TOY =7 Y AHP dict ° 7 7AINA T Ik
Vo RO DIEY —F VAT BB WIE Sequence BRI EREE L2 __iter__ () XYV v Fd
__getitem__() XYV v REROEREDI I ADA VARV ABETENE T,

REFTREA 72 = 27 P for W—THRZDMZL D —F R GRiE: 2ITOI—7r Y AL
3= Y ZBITR R OB e WS EIR) DR E L 72 3R (zip(O), map(), ...) THHATEE T, K
EAlREA 7Y = 7 b R AABBEE iter ) D5IMELTETE, A 7027 MIWT 24 7L —4%
BLET, 2OA4 7L —RE—HOMERG| S FTEIERNT T, BEIIRKERREA 7Y 27 %25 R
WiE, iter() BMAEDATL =R ATV 27 VAN THRIET20EEH D $H A, for XTI
DEMEZ HEIFNCTIT V. — R OZBZER L T =T 2R LTV A HA 7L — X 2R/ L %
To AIT7L—R | =TV DL —2 3ZRLTLIEZ N,

iterator (A 7L —R) T—XOWMNERHTEA T2 b TTo A TL—XD __next__() XV v K&
DIRUMFNH S (E 7213 AA BB next ) WCHET) . MODOHDOEEEZ—DTORLET, 7—
207K 785, Kb DT Stoplteration At ZEH L 3, ZORKT, /7L —&A 7=
MIRETEBD., ZHLIEE __next__() Z{EMATD StopIteration TXHLFET, 1 71—
R, ZOATL—=2ATY =7 FAKEERT __iter__() XV v FEFEELRINUILSLVOT,
A4 7L =MD iterable ZZHE T 2I1ZL AL DEMCTHATEE S, 3o E b & LEABNIEED
RIEZITD &5%a—FTF, (List DLIR) avy7F+A 7Y =7 ME, BHZ iter ) BfucA 7
Y7 MZELED for M—=TFHNTHES 2N, FilBREHOA TV —XZ2ERLET, Thz A
FL—RTITBS T2k, MDA TFL—> 2 Y THABADOFEUA TL—&A 7Y 27 b EHHIC
BRI/, BOaAYTFDEIITHR->TLELET,

FM BRI typeiter I2H D T,

key function (F—B8%) ¥ —BIEL H2WIEFREREKLIZ. YV — FRIEFLEO 7= OfEZ KSR L]
REA 7Y =7 b (callable) T3, BIRIX. locale.strxfrm() % ¥ —RBIEUCH 21X, v Fr —LIKFD
V—1rDBEEIDo oY =X —%IRLET,

Python ®% < O — M 3F —BREZ T D ZROWM MIERL 7L — FezEH L £ 3. min(O, max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) F23H D £79,

F—PBAEED HIERIZ WL 205 D T, HlZIX str.lover() XV v FERKIFNLFEEXFIL &
WY — FERITIF BB LTS Z e HERET, HSWEL lambda r: (r[0], r[2]) D &S
7% lambda 26 F —BIB21E2 2B TE£F, F7/. operator EY 2 —/Lid attrgetter(),
itemgetter(), methodcaller() ¥\ 95 3 DDF - A I 7 X Z B L TV ET, F B
DIED 2 NG DAL Sorting HOW TO ZSEL TL &0,

keyword argument 25| 2SI LTI I W,

lambda (7 &%) X D4 > 74 YBRT, BRI OHES A 2IFHlizhs 1 20 R 284 F T,
7 LRI EE D M50 lambda [parameters]: expression TJ,
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LBYL Z2EBIEDH (look before you leap)) DTS, TDa—7 4 ¥ 7 ZAXANTIE, O LPHR
R2ITHENS. BIRIVICHTIESRF (pre-condition) HIEZ1TWE T, FAFP 770 —F L MERYT, if
X037z K S AMDN S ORI TS,

~VF ALy MEINLRETIE, LBYL 7 7m—F13 " B27 @R ” R BREOHAIREE 5| %
EZFTVRIBPHDEF, flZIX. if key in mapping: return mappinglkey] X W5 22— Fid,
HEDE. FDAL v ROBERLBEDHNIC mapping 5 key FEDRLS CEMLET, ZOMEIX, vy
75250 EAFP 770 —F %5 Z e THRIRTEET,

list (Y AF)Python DMAAALD =TV TF, VAPEWSHEHATTT, V227 VR MTERL,
MDOEFETE S B (array) ERIEDO S OT, HEEADT7 7L XIF O(1) TT,

list comprehension (VA FANEEG) =7 Y AHORTH 2 WE—HOERZIUHEL T, ZOMR» 5415
VDA RMZIRS, a2 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256)
if x % 2==0]1 35,055 255 X TOMBE 16 EEHEL (0x..) LAEXFIN»H%225 ) X b
EEBLET, if Hildd 7> a > TF, if HinRWEE, range(256) DR TOEEINHINE T,

loader EY2—L%R—FF23547Yx7 b, load_module() EWVIHZRDRAY v REERL TWARITN
B EHA, B—X=IE— BRIV finder D HIRSINE T, #HMllld PEP 302 %. abstract base class
IZDWTiX importlib.abc.Loader ZZfRL TL 72X\,

magic method special method D < 7213 7=[AFKFET T

mapping (¥ v ¥¥ 7)) EBEOF —HKEZ VK- L TWT, Mapping » MutableMapping @ fGREJEK
TR THEINIZXY v FEEELTVWEaYT7F A7V 27 T3, fHlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,

meta path finder sys.meta_path #MZ L TI& 547z finder. meta path finder IX path entry finder & B
RiEHH EFT2. FIWTT,

meta path finder 235255 % XY v FIZDOWTIX importlib.abc.MetaPathFinder #ZHR L T 72
é L\O

metaclass (XX T FR) VFADY FTATT, 77 RAERIFZ. 7 I7RA%, 7 I7RADFHEL, BEIZ 52DV
APEEDE T, AXZITRIF. ZAS 305 LTRITMD., 77 RA2E32HEZEVE T, 1F
CAYDF TV 27 MEASIEEX RIEXZ 75 20D) 77 40 b OEEEZREMEL TWE T, Python
DR DIIHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW->T, X&X7 7 RiE
EBEDZNSDTY, LirL, —HOBHETIE, XX7 IR TILH Y M RGEZREEL %
T, R RARXEET 7 RADOu B S5/D, ALy Re—=TJWEEMLED, A7V 27 FOERE
BIFLZD, YN b rRFEET LR, ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL Z & W,

method (XY v F) 7 7 ARKKOPTERINBE, 2027 72AD4 YRR ADEMELE LTHOHEA
THE. AV Y FBA VYRR YRAA 7YV 27 b H— 518 L LTRUMD £3 (Z0H -5 BIEF
self LMHINET), B & RRA TR —T 3ZRLTIEZ W,

method resolution order (XY v FRIRIAFF) PREREHICEIE Y 5 AR ER MBI N2 HFE TS, 2.3
DD Python 4 ¥ & =7V ZMERT 2 713 1) X 4 DOFMICDWTIE The Python 2.3 Method
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Resolution Order ZZH L TL 7Z& W,

module (&Y 2—/l) Python 22— FOMEHAME LTIERH AT 27 FTT, TV 2—VIIEED

Python # 7Y =7 b2 EOHAIZEMERD £ T, €Y 22— importing DUEIZ X - T Python 12
MAAENET,

NYT—=2 ZBRLTLIEZZWY,

module spec EP 2 —lEBR—FFT23DIMHbN 3 AV FR— MEDERE ZLHAIZEMTT, importlib.

machinery.ModuleSpec DA Y A X Y A TT,

method resolution order ZBHRL T Z&E W,

mutable (I 2—X 7)) I2—XTARATIV =7 ME 1d) ARSI R EREETEET, 1

Sa2—27)) BELTEE,

named tuple 7 HHEIffE X TL7 LW S HEEE. ZTNVEMALTWNT, 4 7y 7 AWM L EHRITH LEN

EEoTO7 7L ABTELZEREOHLY 7 ATHEHENTWE T, Z0MP 7 7 IIMOIKRED £ -
TWAIrddHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DHAAARIIAHIMN E X I TT, i
DX 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

(EDBID & 512) W D004 & X TVZHAAARII L o TV T, ZOMICd AR E X T
Z. BEHEDZ T AERT tuple AL, ZRIDT7 4 — L REERLTERTEET, Z0E53%7
ZAFFEHTENRD, collections.namedtuple() 77 7 M UPBKTIER LD TE %9, BRED
HEE. FETEOLARIN & &2 TRl AABDGHIN & &2 T EENI IR X Y v R Z2EBIT
EEI

namespace (%HEIZ4M) ZBOIEMEINZHFI TS, BETEMEIIHEL L TEEINE T, AEiZEEICIEA

T2 D (RAYy FO) ARFIRRobDEF TR, RFINEZS D, KB LRbD, ZLT
HARABDDDHBH D 53, HETEMELETOERZC Lo TEY 2 - HE2YR—1+F
%o Bl Z1XB9%L builtins.open & os.open() FHHIZEMTXAIENTVWE T, /o EDET 2 —
AP ZERE L TVE0IHRT 22 22k o THITREMIEATHE L RTEZ R L 3. HIRE
random.seed() X itertools.islice() & EL ¥, TN ZNEY 22—/l random X itertools T
FEIXNTWVDE Z DAL T,

namespace package (BH(ZE/M Ay r—I) BTN r—YDary7re LTHREEEN 2 PEP 420 package

o Namespace package 138 Z 6 K WHER 2 H 723, __init__.py 7 7 A AR WD, regular
package B2 H £7,

module ZZHR L TL 72E W0,
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nested scope (R A FINRa—T) SMUTERIN TV IEKESIT 2HEET T, BlRIE. H 25D
BOBOHFTERINTWAEE, NMUOBEIZIMIOBEKF TR ESIBTEET, 2R FEhi
Aa—=FRET 7 4N M TREBOBRZIHTE, ZHORARZTELVDOTERELTLLEE WV, B—
ANZERE, mDHAMDR a2 —FTERZHABTELE T, FRIC, e — oV ERZfS £ 7a— N
N DOEEFAEE L LT, nonlocal THMIIOZRICEZIADF T,

new-style class (TR XA NI FR) S TR ERTDI FAF 7Y =7 MZfb TV ZEMIT O W]
T, DHTD Python D N—=Y a YTl iREZANVT FADAD __slots__ . TARZ T X,

__getattribute__() . Z7AXY v R, ZLTHNAY v FED Python OFr LW, LR HERE
FMEATEFE L

object (A7 ¥z b) KRB (BIECME) L ERINLREIBN (XY v F) 2022 TOF—X, b LI
BTO HIRZAINIT TR ODRMOHEKT 72D ¥,

package (Sv 7 =) ¥ TEY 2 —ARHRNIY Ty r =Y BL L OHEK D module DZ 2 TT,
HMIZIX, Sy 7= __path__ BIE%EFFD Python £ 7Y =2 F T3,

reqular package ¥ namespace package S LTL 7Z2E W,

parameter ({R518) AT OEMET B (2 AV YR ) OERICBWTHEDNZIT 2 Z5|H 2EELF
T, REIECE S D D 5

o UBXLIFEF—T—F: (IB TELEF F—T—F3 I L TET I TEI5/0EEELE
o T ZIBLLTD foo R bar DL I, T 7 4L~ DIRGIEOEETS:

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

. UBOH: MBIk TOAGZ5NEEIMEEEL ¥, Python IX3IBAMBEDATHS Z ¥
REFET B LHEED D FRAS, HAALERCIIMEO AL HERSS D (Hl: absO) 2B Y
ES

o F—U—FER: ¥—VU-—FCIoTOAGALNZ5HERELET, ¥—V— FEHDGIHK%Z
EFRTE 25X, BIZIELLTD kw_onlyl R kw_only2 @ X512, BBIERDIRGIEY X M
B ERMES B EZITRD x» B TT:

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

o HAERME: (MOR5IETRICRZ T SNEEDOMES BUTIZ C) EREDERONIES Eh 5 2
LNBZZERIELET. ZOXIRIRGIEE. ITD args @ X 5 KRG DHIIC * 2DF 3
Zr TEHRTEET:

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

o FAIERF—T—F: (MIORGIBTRICZY HNEEDOF -V — FEIBUCMZ T) RO D
F—U—F5BRE5Z5N2 e RIEELET, 2D X5 RE5IEE. LOBID kwargs DX 51
BB DRI *x Z2DF 3 TERTEE T,

BB A 7> a vy e NEDSIBOEL HHIEETE, 72 a vO5IICIZF 74+ MEBIEETE
%9,
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w518 . FAQ @ 3|1 K5I DE NI T 2?7 . inspect.Parameter 2 7 A, function 2
Yav, PEP 362 2SR LT 1ZE W,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £D 1 DDGZFITT,

path entry finder sys.path_hooks IZ#® % callable (D% D path entry hook) DR L7z finder TF, G %
SNz path entry XHBEY 2 —NE BT 2 HEEH > TVWET,

NRRALY P =T 7 A VEDPHEET B RV v FIZDOWTIE importlib.abc.PathEntryFinder ¥ %
LTI,

path entry hook sys.path_hook U R MZ®H % callable T, $5E X7z path entry CHBEY 2 —L%E R
DY B FEEF - TWBIEEIZ path entry finder 2B L EF,

path based finder 77 #JV @D meta path finder @ 1 2%, €Y 22—V D import path ZMEL T,

path-like object (path-like A 7Y =27 V) 77 A VT R T L RRA%ERLE T, path-like A 7Y =7 M, %
A%RT str A7V 27 MR bytes A7V =2 b, £703 os.PathLike B b a v ZHEE LI T
7 hDENDTT, os.PathLike 7B FaLZHF K- L TWEF 7Y 27 M os.fspath()
EOHT LT str £720d bytes DT 7 A LT AT LNRRAZEHTEE T, os.fsdecode() &
os.fsencode() X ZNEH str HBWVIE bytes ICRZDEMRIET 2 DIMHEX T, PEP 519 TE
AENE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 I 2 =5 4 I L TEREZMT 2. HB W
Python OHHEHES € DMWERETICOW TR T 2 HFITXETT, PEP & HBEIC DWW T OfiER
Fefirufiak L 1R R 3 2 e Dl (BEm) ZIER 2 NETT,

PEP 1. #FHEREDIREIC»H 5, 33 2 =7 1 I X SMEREDEME Python 127 S 28k HRMT
DXENDTD DI LM O 25 e Z2HEKLTWE T, PEP 0FZHCEII2=7 41 NDEE
Eztis> 2. RMERZELT 2 COHEBIDD £,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJBT 5. HED 7 7 A D (zip 7 7 4 MK
MENTVWEHEAELHZ)1D2DF 4 L7 bV IZEHE N2 D,

I3 |# (positional argument) 5% 2B L T2 X W,

provisional APl (EE API) S 4 75V 0% BIRVEREED HEHEIVICIRA SN DTS, 2D XD
BAVERT 2 —ANOREREHIL, HETH2 L INTVIMEIPARFEINTOERAN, a 7S
W EoThEr AR ENIUI, BAIEHMLETE (f X7 2 —RADHIRETEEND) DTDOIZE
T ZOEIBEFEFORAITONEDDTED N FHA - 24U API ZHAADINCIERE L X
NTCWARERBRREPBER LI 2ICOATONET,

& APL 12O\ TH, BRATAHMEDOBRWEE R TRERFE) ARSI TVWET, MERHHLZ
e T RITERB IR ZR T RNETT,

o7k, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L Z L,
FRRE B X TELLZHIT SN FE T, 5l PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,
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Python 3000 Python 3.x U U —254 >®=v 2 %—ATF, (Python 3 AEWIIRDFET - = EIZ M &
NIZEETT, ) "Py3k” kSN2 dbHD ET,

Pythonic D FFET— AL E X T TE»NIza— FTIE# <. Python OFHIC—EINIRA 7 14 F 2120 >
7B ZHRa— R, flziE. Python O—ii 4 7 4 4 L Tl& for XEMH->TA T I 7LD FTRT
DEZIFE>TL—TLET, DR DEFEICIFZOAMEAZROVDT, Python IZIEATWARWA
BROD DY v X —%ES5hb LA FEEA:

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

ZAUTH L. Ehwiz Pythonic 24K

for piece in food:

print(piece)

qualified name (Bffi%) £V 2 — DB — L2 aA—=T 05, ZOEY 12—V TEHRINLZ T A, B
XYy FAD, 7 RR” BRT Ky VKL TT, PEP 3155 TERINTVWET, by TL~ULDRY
B s 7 A TlE, BEiGIEA 7Y =227 FOARTERLTTT:

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

pass

>>> C.__qualname__

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

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

BV 2 NAADOBRBTHEDLNS 2, TLEMH (fully qualified name) IZTXTOBASSy F—I % &
2D Ky F K. HlZ1E email .mime.text ZERL £ 3

>>> import email.mime.text

>>> email .mime.text. name _

'email.mime.text'

reference count (ZRAV U b) H2F 7T 27 MTHT2ZRO, BRIV IB0RBR s E, ZD
A7Vl VEIWEINE T, BRIV Y MEEE X Python @ a— K RiZi3BNFRAD, CPython
HEQFEEREHRTT, sys BV a—lE, Tulov—>MEREOLF 727 VOSBRI Y Y MEHIS
72D getrefcount () BIEIZIRHELL TV F,

regular package faftfU7%. __init__.py 77 AVEELT 4 L 27 U 2 LTD packages
namespace package B LTL 72 E W0,

__slots. ZS5RANTOEST. A VAZRABHOHEEBEDODLUDERLTBE, f VARV ARER
HEbR 5222 T, XEVEHWLET, 2T I EONET7 7= 7 TTH, ELLIESEAPL
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Vo X—RDT, Mkr—X, BIZIEATVYIFERE e 257 TV r—> a3 Y TA VAR Y AN KE
WKHFEET 2, EWV0ol ERRE, bR VORRZNTT,

sequence (¥ —7 Y R) BEA VT R X DMEBNIRERT 7 R % __getitem__() FiEAXA YV v P&
CTHR—=—PL, BEZRIRT __len__ () XV v REEFRL iterable T, MHARAAS —F7 > R
%, list, str, tuple, bytes 2 EDH D £9, dict IF __getitem__() & __len__() dH¥K—FL
FIH, MROBBIIBETIIR MEED immutable ¥ —%2{H5 728, =7 Y ATIERLTYEY
27" (mapping) £ AR EINTVWEDTERELTLIZE W,

collections.abc.Sequence HIRIE Y 7 Rd__getitem__() % __len__() 7213 T7%< count().
index(),. __contains__(). __reversed__() XD JEBERA VX -T2 A AEZERLTVET, Z
DIFRENTA V=T 2 A A FEEL TV BAUL register() 2T 2 2 & THRIVNICERT 2
T EMRHKE T,

single dispatch generic function D—FETEIEZ—D>DF IO X VBRI E T,

slice (RFA4R) — R =TV O—WEEOLA T2 b, AT74RIF, BFREL [1 THERAONLHE
BoBoicanyzEL ZeTESNET, BIZIL, variable_name[1:3:5] T3, AHEIN (HF)
LTl slice A7 Y =7 FEARRTHAL TWE T,

special method (¥ X Y v ¥) & 2HNFE DIRIE. HIZXME % 3 2 72912 Python 7 HIFERICIEH &
NBZXYy R, ZOFEEDOXY v Fid, XYy FEORAIERRICT VX =237 2 DOPD0WTWE
To FFEAX YV v RIZDOWTIX specialnames TR XN TWE T,

statement () XUFAA —F (A=FD” 70y 7") ITARAIRBERTT, I X »F—U— K2 oMM
NBHDODEL LM TT, HBHICIE if. while, for BHD X T,

text encoding L=a— FXFH| k> a—F$2a—7Tv 27 TI,

text file (7FAMT77A0) str A7V =7 b 2FHAEZTED file object TTo LIELIE. 7FA 77
AVBFEBIIAL MEFOT— XA MY =LA T7 272 AL, THFA IV OA—T 1 7 2T
WET, 7FA M7 74 LDFNX, sys.stdin, sys.stdout, io.Stringl0 £ Y AX VAR % T ¥
AFE=F ("r'or 'w') THWZT7 741V TT,

bytes-like 7T TV b BHRAZEETELZ 77403727 MZOWVWTIE. NA1FUT 71 35
LTSS W,

triple-quoted string (=E 72 # — FXFH) 3 DOEKE L7 +— PElE (V) AT RA MR T 4 — () THZE
NXFH, BEHED (—E) 74— PXFINHRTREATE 2 XFINEVE DD FRAHN, Eoh
DHHTEHATT, 12202200 Ll +— MIBEEZ RS —FMLICEL LD TEET L, 17
M (\) 2R CHOEBITICERD 2 2D TELZDT, FFaXyi—yaryIFhEEL
IRFIC RIS ER T,

type (&) Python A7 =227 P OBIEA T 2 7 b BED LI RO ZRDET, HHWEIATI =/ b
W2 TVWET, A7 27 POBIX __class__ BHET7 272 AL%D, type(obj) THIGL 7
hHkET,

type alias (A V7 R) RO T, BZHENFITRALTERL £35,

B4y 7R3 BEeY b Z2HMLT 2DICHEHTTY, HlZI:
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from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

CHERDESITEDFHAR TS TEET:

from typing import List, Tuple

Color = Tuplelint, int, int]

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

pass

FEEEDFAAD ® % typing ¥ PEP 484 &ML T2 & W,

type hint (e > ) Z. 77 REW. BB T X —=Z2RDEDOFRF XN 8I245E T % annotation
T3

e » MIWATIZR K Python TRFRHITIED D TRAD, HHVAEENTY —1iCe s THAHTH D,
IDE ®a—F i V77 7 &) Y ZTOFYPNHTRD 5,

Jua—NLVEKR 77REHE BET. a—-F LV EH TRV DDA ¥ X typing.
get_type_hints() THUSTZ %7,

HEREDFIHD S % typing & PEP 484 2SR L TL X0,

universal newlines F¥ X FRA MY — ADRRED—DT, LUTOITRTEZITREEFH#RL F9: Unix DITR
HE '\n'. Windows OFE '\r\n'. &\ Macintosh DRE '\r', FHFEICOVWTFHL L IZ. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() $ZML T X\,

variable annotation (Z¥(7 / 7— 2 Y) BB 2027 7 ZABED annotation .

ZRDH 207 7 ARMEICHERZ I 722 i3, AARDRERTY:

class C:

field: 'annotation'

BT ) F—aid@EE EE L oD iEbRET: flXiE. 20X int OEZERZ L
PHIREINTVWET:

count: int = 0

BT 77— a YOI OWTIE annassign SiCHEH L TWE T,
Z DREREIC DWW TR L CW 3 function annotation, PEP 484, PEP 526 &L T 72X W,

virtual environment (RAEIRIG) WHAFAICYI D EEX N ETRIETS, 2HUT kD Python =% 77V
r—aYFRICY AT L ETHOTWA MO Python 7 V7 — a Y OXEENCTHT 2 2 272l
Python Xv 7 — D4 YR b= EFEITI N TEET,
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venv ZZIRAL TL 72X W,

virtual machine (REE<=> V) BRCY 7 MY 2 7LD ERI Nz Y ¥ a—K, Python DR~ >~
F. AN ba—RFary LIl N1 RO—F 2FEITLET,

Zen of Python (Python ®1ED) Python ZHfE LA T 2 L TOEZ 725, Python OFKGHFERAIL H¥%
Y2 MZLdDTY, WigE7m> 7 b T 7import this” ¥ 3232 2DV R M EFTMDHET,
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CORFaAXYMIDOWVT

ZDORF2RXY I, Python DR Fa Xy M 2FELREANE L TELONL FXFaXy ety yo
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

CEEEF L
e Docutils B =2 b. reStructuredText ¥ docutils V—1t v b ZEML E L=,

e Fredrik Lundh @ Alternative Python Reference 72 =27 b5 Sphinx 132 D74 T 7215 %
L7z,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DU 2.1.1 2001-Bif£ | PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

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

3.7.17 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 3.7.17 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.7.17 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 3.7.17 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

3.7.17.

4. PSF is making Python 3.7.17 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY DERIVATIVE
THEREQOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

8. By copying, installing or otherwise using Python 3.7.17, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisioms.
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

RDOR=I 1% L)
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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."

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

ROR=STRER)
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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.

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.
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C.3 Licenses and Acknowledgements for Incorporated Software

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

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

RDOR=I 1% L)
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email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VY7wvhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of Sam
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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 TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

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

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

(RDOR=1ZFE <)
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mailto:zooko@zooko.com

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

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

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

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

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard
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C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditions:

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

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIRDEHZEZATVETS:

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 conditioms:

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

(RDOR=I12Fi )
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

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

C.3.9 Select kqueue

select Y 2 — X kqueue f Y Z— 7 2 — ROV TDRODEHNEZEATOVET:

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

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

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
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furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

/****************************************************************
*

The author of this software is David M. Gay.
Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy
documentation for such software.

*
*
*
*
*
*
*
* or modification of this software and in all copies of the supporting
*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and Mac OS X installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

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

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

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

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

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

* software must display the following acknowledgment:

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

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

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

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

* permission of the OpenSSL Project.

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

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"
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* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY

* EXPRESSED 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 OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).
* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

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

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

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

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

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~"AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

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,
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EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libfli sources unless the build is configured

--with-system-1ibffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,

including commercial applications, and to alter it and redistribute it
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freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THEHALTWE Ny ¥ 27— 7L DFEE
1%, cfuhash 782 =227 OB DITEDZET:

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)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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