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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),

518 command Z#5E L T BEFE A X b cpython.run_command %##H L £ 73,

-m <module-name>
sys.path 2 OIEEINLZEY 2 —NEZDEIY 2 — L EHL, TONE%® __main__ TV a—1 2 LT
EITLET,

518U module %72 DT, ILRT (.py) ZEDTUIWIF EFE A, EY 2 —LEIFERR Python Offt
MED 2 —L4 (absolute module name) THZNZFTFTH, HENZNEHFIL TWD LIFRD £¥
A BIZIE N 7V RARNCED 2E2TT 20 LOLERA),

Ny =% (BHTZEEARYy F—YdE0) THMVWEEA, BHEDOEY 2—-1ORLDITy Fr—
GG Z NI GE, 4 R T Y R <pkg>. __main__ % main €Y a2 — Il LTHEITLET, 20D
ZEENIZAZ ) T LTEINET AL IR zip 774V EA VR TY XU T 20 2 BEX
FNCECICLTOWE TS,

AR ZO0F Y aViFHARAAREY 22— C TEPNLBREY 2 — VB MHETEZRA,
Python €Y 2 —7 7 A L EFF>TWRWLLTT, LAL, AV RAIAFEADEY 2 —LIiE, 728
ZICDY — AT 7 A VD37 THHHEEET T,

DA T a yHHEESINIIHE. sys.argy DRHIOERIZES 2 -V T 7 A VDT NNRIZIZD F
T (EV2—NT77 A VERBLTVSHE BRAIOERZ "n" IKRESNET), c A 7> a v L[
BRiz, ALY b T4 L2 b UM sys.path OEBITEMEINE 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.

ZLDEES A T VEY 2 — LA Z Y P LTEITENED-HDa— b 3, filx
12, timeit Y 2 — IR D X 5 ICEITA[HET

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

python -m timeit -h # for details
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5% module-name Z#5E LT B#& A X b cpython.run_module %#iEH L E73,

BE:
runpy.run_module() Python 22— FTE#fE X 2 i H%6E

PEP 338 - €Y a2— V%2 A7 YT b LTHETTD
N—=Y a3y 31 TEHE: __main__ $T7TEI 2 —NE2FITTE v r—I8BRMEIhE L,

N—Tay 3.4 CTEHE: LHIZBERv I r - R—FXNF L

BHEAT] (sys.stdin) 2263 Y FEGARAALE T, BHEANDBEZ —IF A o858, BRI -4
AT a VIMEEESNE T,

DX T arBEEINIGE. sys.argy OBRAIOERIE "-" T, ALY T4 L7 UM
sys.path OJEFHIZEMENE T,

SIEEL T B#& A N> b cpython.run_stdin ZEH L ¥73,

<script>
script @ Python 22— RZ2FEITLE T, script X, Python 7 7 AV, __main__.py 7 7 A V3D
574V MY, __main__.py 77 ANBDH D zip 77 ANLDVTIRLED, 77 ANV AT LLED (i
W E FIHENRT) SR TRFIUERD FR/ A

DA T a YHPHEESINIIHE. sys.argy ORAIOERIZa~ Y F 74 Y TRESNLRAZ VY T+
BT D FET,

27V 7 4D Python 7 7 A VEEHEELTWREEE, TO77ALEELT 4 L2 P UM
sys.path QJEFHIEBMEN, ZD7 74 ME __main__ Y 2 —Le LTEITINE T,

ATV TG T4 LI P U zip 77 ANMVEBIEEL TWREE. A7V 7 M sys.path IZE
Xh, ZOHD __main__.py 77 ANAD __main__ EVa—n ¥k LTEFTINET,

-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.
5%k filename ZHHE L T B A XY b cpython.run_file ZiEH L £,

2E:
runpy.run_path() Python 22— FTHEBEE X % EF ik FEHE

AVBR=T 2 ARF T a YREZONRP -GG, -1 DPIEEIICIEE Eh. sys.argv[0] HZEDTF
("M h BIEDT 4 L2 b UM sys.path ORFBIEMEINET, Fio. FAAHAMMETOHXEX THiTL
JBIEREDS BEINCER» I E T (rlcompleter-config 2B L TL 7230,

BE:

1.1. AN k31> 5


https://www.python.org/dev/peps/pep-0338
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tut-invoking

N—a v 3.4 TEE: X757 REORENBENCHEM LN ET,

1.1.2 —&F 73>

-7

-h

--help

-V

2av Y RIALvF S aryoEuiitHEzE L ET,

--version

Python D N—=2 a Y FEFSEZRRLTHRTLE T, HHopl:

Python 3.8.0b2+

2OEETHE, RDESICEDZL DL FOFERERRLET:

Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]

N—ar 3.6 TEM: -VWW A7 ar,

1.1.3 Eofttox 73>

-b

bytes %7zl bytearray % str LI L75E. £7213 bytes % int LB L GEICES 23
EXEET, COFTSa vk 2 EIELESE (-bb) 1k, T ERESEET,

N—Ta v 35 TEHE: bytes & int OLBICHEL £ 3,

HZ oM /5E. Python 3V —RAEY 2 —1DA4 VY R— MRRIZ .pyc 7 7 A VOIEREHAEE Ao
PYTHONDONTWRITEBYTECODE BRIBZER BB L TL 2 &\,

--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.

N—H—DF Ny ZHhZAMLE T, (FMREHTT, ar I A7 a VIKEFLET),

B1EIORVRFAVERR
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PYTHONDEBUG HZHRL TL 72X\,

-E
4 TD PYTHON* BREZR 2 M L %5, BIXIX. PYTHONPATH X PYTHONHOME 7% ¥ T,

-i
BOIDFIENCR 7V T I BB EINZLGER -c A7 a YOIFHIhZGA, sys.stdin AKX —3
FUTHNENRWEED DT, A7V T bpavy FEEITLERICA VX577 4 7E—FICA
D %£3, PYTHONSTARTUP 7 7 A MIFiHABEE Ao
COF T a iZra—rVERP, A7) T IBRINERESED EEICEDAR Yy 7 F L — A%
N3 DIMER TS, PYTHONINSPECT B L TLIEE W,

-1
Python ZfRHEE— FTHEITLE T, -E & s EERNCHESINE T, WREEE— FTld sys.path &
AZVTRDT 4L PIRLI—FDHA bR Fr—IDFT 4 L7 M) BAERA, 2 PYTHON* 3R
REBDEHEINE T, 2—V2EEDDH 23— F2FEAT 202 < 72DIZER 2HIRPF S 2D
HLNEEA
N—= a v 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 35 TEHE: PEP 488 IZfto>T .pyc 7 7 A VHEEHL X3,

-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—=ar 35 TEHE: PEP 488 IZftoT .pyc 7 7 A VHEEHL X T,

-q
AVERI 7T 4 TE—FTH copyright £NX=2a DX v tE—YZRRLERA,
N—a v 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.
Do N—Y a2 ¥ ® Python TiX, ZOA T ay@E3 v a7y X a{bEEMILET, Th
I2& D, str, bytes B __hash__ () {ELFTRIFAIRERELT 7 YL b ThET, Ny > 2l IZ%
Python 70+t X TREETF 2, Python Z# DR LEET L LSO FRARERMEICZD $5,
Hash randomization is intended to provide protection against a denial-of-service caused by
carefully-chosen inputs that exploit the worst case performance of a dict construction, O(n?)
complexity. See http://www.ocert.org/advisories/ocert-2011-003.html for details.

1.1, ARV ES1> 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
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-u

-V

PYTHONHASHSEED 2 X o Ty ¥ ad— ROFEEMZMEICT 22 e K E T,
N—Tay 37 TEH: ZOF T arpEHRINLELSEDELE.

N— g > 3.2.3 TIE.

A—HOHA rNYT—SDT 1 LI k) % sys.path ITEML EE A,
BE:

PEP 370 - 2—#Z ¥ @ site-packages 74 L Z MV

site EY 22—/ D import ¥, TDEY 2 =97 - TWz site T8 D sys.path NDIRIEZ S
WCLE T, BT site ZHIRIIC import LTH, ML OBIERFETEINFTEA (EITLEVWEEE,
site.main() ZFOFHLTLZE W),

Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin

stream.
PYTHONUNBUFFERED BB L T Z &\,

N— a ¥ 3.7 TEH: The text layer of the stdout and stderr streams now is unbuffered.

EYVa—ADHIHEE NS 7K. ZAHEZ (T 7 ANVELREL ML VET 2a—)L) bR —FEh
TR TRAy =Y%M L ET, ZEHIEEINLGE (-vw) id TV 2L 2RKRT I 21
FryvZENLET 7 AN LTy =2 BN LET, £/ BTIROEY 2 -2 )=V T v
FIZBT 2 IEMDIRME L 5, PYTHONVERBOSE B L TL E&E W,

-W arg

HEHIEH, Python OEEBRIEIEXT 7 4L b TIIEE R v £ —I% sys.stderr ITFRRL E T, A
BREEX vyt =B ROEXTEREINE T,

file:line: category: message

TN FTE, BEHIRELLY AT X—ERIRRENET, 2ot T avid, B
ENLKSVOBETERRT 202 L £5,

BED -W AT a v BIRETRIENTERY, EEMN 1M EDFTFrarve~wyF LIz ik,
BRI~y FLEF TS a7 7 aPEMIEDET, FiER -V A7y a vidERIRET
(BHIOEENRE LI BT, RIERFT T a Vi T23EEX v I DBRREINET),

X, PYTHONWARNINGS BREER %\, Z LT Python 70 2'J LA DHp 5 warnings £ 2 —
/D%*IJHEJ LCHIETE £,

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

(even those that are otherwise ignored by default):



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

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

-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.

## L < 1& warning-filter ¥ describing-warning-filters ZZM L T 72X\,

Unix DA O D #1cnd 25 =012, VYV —RADBRIIDTEAxy 7LET, ZHid. DOSEHHD
Ny Z7DAEBHE LTVWETS,

BeaA BREEBEBEDOX 7Y a DD FHEIATWET, HEDL 25 CPython XL TOEZEHEL

TVWET:

-X faulthandler (I faulthandler ZHILL £

-X oldparser: enable the traditional LL(1) parser. See also PYTHONOLDPARSER and PEP
617.

-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.

-X tracemalloc /& tracemalloc EY 22—/l % HAWT Python DX EVEHIDETO L —2%
BIALE 3. 77 4L P TCEEHO7 L —LDEB L —RAD P L—2ANy ZITEHEINE T, &
K NFRAME 7V —LD L=y 7T FL—R%MIET 5121F -X tracemalloc=NFRAME
BREHAL T XV, #MlllX tracemalloc.start ) 2L TLFX W,

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

PYTHONINTMAXSTRDIGITS.

-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 PYTHONPROFILETMPORTTIME.

-X dev: enable Python Development Mode, introducing additional runtime checks that are

too expensive to be enabled by default.

-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.

1.1.

Ak

1> 9

i


https://www.python.org/dev/peps/pep-0617
https://www.python.org/dev/peps/pep-0617
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e -X pycache_prefix=PATH enables writing .pyc files to a parallel tree rooted at the given
directory instead of to the code tree. See also PYTHONPYCACHEPREFIX.

FEEDOHEZIEL. sys._xoptions HELOLWMOHT & HHEKET,
N—Var 32 TEHE: X I 7 arpBinshzlLx,

N— g > 3.3 TEM: -X faulthandler 4+ > a3,

2

<

N—= a ¥ 3.4 TEM: -X showrefcount BL U -X tracemalloc 7>z,
N—Ya ¥ 3.6 TEH: -X showalloccount * 7> ar,
N— a3 3.7 TEM: -X importtime, -X dev, -X utf8 * 7> a >,

N— 3 ¥ 3.8 TEM: The -X pycache_prefix option. The -X dev option now logs close()

exceptions in io.I0Base destructor.

N—=Y a3 r 3.9 TEHE: Using -X dev option, check encoding and errors arguments on string

encoding and decoding operations.
-X showalloccount A 7> a UHIRE N E L=,
N— a3 ¥ 3.9.14 TEM: The -X int_max_str_digits option.

Deprecated since version 3.9, will be removed in version 3.10: -X oldparser * 7> a >,

1.1.4 ESRESTHRVWA T3>

-J
Jython D7=DITTFH SN TNET,

1.2 IRIFEEH

DUT OBREZEIE Python OFENCHEL £, BEEAKT -EXR -1 SDa~x > FI74 VA4 v F ORI
WX NFE T, HELEZLZIWCaY RIA4 VAL v FPREERE A —N—F 4 R T 2DIEFITT,

PYTHONHOME
fR% Python A4 72 VOEHZ2ELBEL LT, 7741 b T 7477 V& prefiz/lib/

pythonversion ¢ ezec_prefiz/lib/pythonversion »»HMERINE T, T I T, prefiz &
ezec_prefic 134 YA P —NMKEFEDT 4 L7 FUT, WFHET 7 4L+ Tld /usr/local TT,

PYTHONHOME 751 DDF7 4 L7 P VIHEZINTWBIHEE, ZOEIZ prefiz & ezec_prefiz DM
HrREEHMIET, TSI &2 DEEEE LIWEAE. PYTHONHONE % prefiz: ezec_prefiz O
XOHEEL T,

PYTHONPATH
EIV2a—NT7ANLDTF I AL FDOBRAZZEMLEST, CORBERD 7+ —~<vy NIz 1D

10 B1EIORVRFAVERR


http://www.jython.org/
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PATH 2 [AUT. os.pathsep (Unix 2521, Windows 256t Iarny) TRYILNZ 1 D LD
TA4VZ PURZATY, fHELBRWT 4 L7 PV IRESER LIRS XY,

WEDT 4 L7 M VIZHZ T, PYTHONPATH O b V¥ 27 Python €Y 2 —L (Y —AEARTH
AVARLANEINSBRTD) 2E&D zip 77 AV%RBRT 2L TEFT, HIEEY 2 — LT zip
77 ALDOFH 5 import §5ZEIETEERA,

T 7 AV b DN REA VA b= URIFTTH, @EIX prefiz/lib/pythonversion THED £
Fo (LD PYTHONHOME %B R L TL7ZE W, ) ZHUE BIC PYTHONPATH \ZBME N E T,

LD A2 —=—TxA42F T3y THHAINLTWVWS X511, BMOBEBESRT 4 L7 YD
PYTHONPATH ®FRNIBMINE T, MBNRIE Python 7027 J A0 5 sys.path £ 2 LT
BET BN TEET,

PYTHONPLATLIBDIR

If this is set to a non-empty string, it overrides the sys.platlibdir value.

N—Ta ¥ 3.9 TEM.

PYTHONSTARTUP

CDERDGAIABAIREIR T 7 A VDG E, FEE— FTRAO T > 7 BRRSNSHITED
77 4D Python I~ RWETEINET, 77 A VATERINTVWEA TV 27 boA VK-
FENTAT I P EMEEE Y Y a Y TEMETICEAT 01, 77 A VIERENRa< Y R
LR CARIZERTETEINE T, 2077 A AHNDOTa YT sys.psl % sys.ps2, BHLITT v
sys.__interactivehook__ ZZEH TS Z & dHKET,

5% filename #F5iE LT % A N> b cpython.run_startup ZXH L 9,

PYTHONOPTIMIZE

OB THR W FHINRRETIDIE -0 F 7> a vRIEET 3D HMTY, BEEPHELRS
A, -0 ZEEEEE LD RICICRD £ 7,

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—Y a ¥ 3.7 TENM.

PYTHONDEBUG

OB TR W FHNERETEIDIE -d 7> a v RIBET 3D EHMTY, BEEIELS
A, -d ZEBIEHEE LD REICIZRD 3,

PYTHONOLDPARSER

If this is set to a non-empty string, enable the traditional LL(1) parser.

See also the -X oldparser option and PEP 617.

1.2.

RIRER 11


https://www.python.org/dev/peps/pep-0617
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Deprecated since version 3.9, will be removed in version 3.10.

PYTHONINSPECT
DERNCLE TRV FINERETIDIE -+ A7 a VEIRET 3D EMTY,

Z#X Python 23— K55 os.environ 2o TEEL T, 707 L& TRDA VAR b
%—F%EE%UTZ;\_X#“C%ETO

PYTHONUNBUFFERED
DEBUCETHROXFINERET 2 DIE ~u 7> a Y 2IFET 20 L HHTI,

PYTHONVERBOSE

DERIZZETROLTFHNERET 52DI1E ~v AT a Y RIEET 20 L Fli T3, BEERT LY
é\ v ZEBIEHEE LD A IR 3,

PYTHONCASEOK

If this is set, Python ignores case in import statements. This only works on Windows and macOS.

PYTHONDONTWRITEBYTECODE
DEBUZZE TR TN HE LA Python 13Y =A€Y 2—10DA4 Y KR—MRIZ .pyc 7 7
ANEERLES LB LELKBEDET, B AT a v 2IEET 2D LEMTY,

PYTHONPYCACHEPREFIX
If this is set, Python will write .pyc files in a mirror directory tree at this path, instead of
n __pycache__ directories within the source tree. This is equivalent to specifying the -X

pycache_prefix=PATH option.
N—a ¥ 3.8 TEM.

PYTHONHASHSEED
BRPHE ZIN TR WSS random IZFKE X N25E. GLEMED str. bytes A 7Y =227 b D
)\;zi/JCD:/—-F@Zﬁﬁi)?li“fo

PYTHONHASHSEED DYEEUEICRUE N5 E. ZDEIEANY & 2T X LA S BLD hash() D
EE>— Ricffibh g3,

ZOHWIHEBMEDH 2 Ny 2 ZA[RICT 52 TY, flIRIEA VX —TVXHEOHCT A MR
Python 70t 2XD 7 7 AX Ty ¥ al@eHHT2DICHVET,

BEUZ [0,4294967295] O HHERTRINEXLRD FR A, 0 ZHET 2 Ly > a7 X L3R
ENET,

N—a v 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 3.9.14 TEM.

PYTHONIOENCODING

12 B1EIORVRFAVERR
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ZDERDIA ¥ 2 — T RE[TANIERE ENT WA, encodingname: errorhandler &\ 5 AT
FRUEA 7 AR ) i S5 — i J o> a— R % FFEZ L £7J, encodingname ¥ :errorhandler
DEFIEEH 5 BIEE T, str.encode() LR UEKEZHRH £ T,

ML 7 — ) DA, errorhandler OEMIMA SN ET; N> F F13HIT 'backslashreplace'
T3,

N— 3 3.4 TEHE: encodingname DI ERICKRD L7z,

N— a ¥ 3.6 TEZHE: 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
ZOBRBEBDPFTEINTWBIEA, Python & 21— site-packages T L2 kU % sys.path
WEML £4 Ao

BE:
PEP 370 - 2—%Z ¥ ® site-packages 74 L7 MV

PYTHONUSERBASE
user base directory * R E L ¥ 3, ZN!E python setup.py install -—-user KFIZ user
site-packages directory ¥ Distutils installation paths D %R %EHE T 2 Db E T,

2E:
PEP 370 - 2—¥%Z ¥ ® site-packages 7 4 L2 bV

PYTHONEXECUTABLE
If this environment variable is set, sys.argv[0] will be set to its value instead of the value got

through the C runtime. Only works on macOS.

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

# L < 1 warning-filter £ describing-warning-filters #ZR L TL 72X\,

PYTHONFAULTHANDLER
Z DIREEBMNZE TR W FHINCEE N5 E. EBIFFIC faulthandler.enable() 2SIEH I N

1.2. RIREH 13
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F9, Python D b L —ZANY 7% X > 7 F 5 7HIT SIGSEGV, SIGFPE, SIGABRT, SIGBUS B XU
SIGILL ¥ 27 FNADNY FI%2EALET, X faulthandler 7> a > 2 EliT3,

N—Ya ¥ 3.3 TEM.

PYTHONTRACEMALLOC
Z DBRIBEBDPZET IR W TFINCHRE E N/ 5E . tracemalloc EY 2 — /L% FH LT Python O X
EVEDETO ML —RZHMLE T, ZROMEE L —RAO P L —ZNy JTREEINDE 7L —
L DEARETY, HlZI1X PYTHONTRACEMALLOC=1 D58, BH D7 L — DA ZRFEFL £, X
tracemalloc.start() 2L T 72X W,

N—3 3 v 3.4 TEM.

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 DERBEABDZE TRV FINCRE SN/ E. asyncio Y 2 —D TNy FE— R 2B E
NnEI,

N— a v 3.4 TE.

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

Set the family of memory allocators used by Python:
o 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.
e 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—a v 3.7 TEH: Added the "default" allocator.

N— ar 3.6 TEM.

14 B1EIORVRFAVERR
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PYTHONMALLOCSTATS

ECRWLFANCRGES S £, Python H AT Y =7 L7V —FpERSRBHE, S vy b
7 VFFIZ pymalloc X EVY 707 —& OFEHERERRLE T,

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().
FIFATRE L BREE: Windows .

N—Tar 3.6 TEM: XWFELLIE PEP 529 228 LTLZ&EW,

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.
FIFATRE 2 BREE: Windows o

N—a v 3.6 Tl

PYTHONCOERCECLOCALE

If set to the value 0, causes the main Python command line application to skip coercing the legacy
ASCII-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:
o 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.

1.2.
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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, PYTHONUTF8 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—Tay 3.7 TEM XhEELLIZ PEP 538 2% %2 L T F X\,

PYTHONDEVMODE

If this environment variable is set to a non-empty string, enable Python Development Mode,

introducing additional runtime checks that are too expensive to be enabled by default.

N—a v 3.7 Tl

PYTHONUTEFS8

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).

o 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.

16
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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—=Ta Yy 3.7 TEM: XDFELLIE PEP 540 2L T FX W,

1.21 TNy TE-FEH

Setting these variables only has an effect in a debug build of Python.

PYTHONTHREADDEBUG
FEXINT=HE, Python ZA Ly RF Ny ZJERERRLET,

Need Python configured with the --with-pydebug build option.

PYTHONDUMPREFS
FEINIGE, Python 34 Y X TV EZDY v v PRV RICES>TWE AT 27 beSRBAIT v
PR TLETD,

Need Python configured with the -—with-trace-refs build option.
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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, )

A RFIEZETED <Y FTTVWET

./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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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 77 v b 74+ —2DA%ZH K- LET, 2% D Python 3.9 I Windows 8.1 t ZH L hF LW
Windows 4% KR— b3 2205 Z 2 TY, Windows 7 KR — b PRBERGEEIX, Python 3.8 A4 YA b —
NLTLIZE W,

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,

23
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3.1 BRERAVRA+—5

311 71X +—ILFIE

X >a—FTE2% Python 3.9 DA YA b= 425D FT, A VX FTVXD 32y MR, 64 Ev MR
DENZN 2 DFOHDET, WEBAVAL—=F BRAIOXY >a— R4 A4 Z3/hE L, BBk ayKR—
3V MEA YA D= FETRICBRBECC THENCX Y Y ue— R LET, FT5AVA VA =5 1TE7
T AP A VAP VIRER AV R=2 Y PHREFENTOT, 4 X —3 v MEBIIA 7> a FAREKRED
FDRPFICRELE R DEST, A VA M—ABHZAY v a— R2BIT 3 1E0D0HEICOVWTIE 47 vO—R
REBAVZAR—=IL Z2BLTT XV,

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

B3 Python 3.8.0 (64-bit) Setup - x

Install Python 3.8.0 (64-bit)

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

@ Install Now
C\Users' ol A ppDatatLocal\Programs\Python'\Python 38

Includes IDLE, pip and documentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [ Add Python 3.8 to PATH Cancel

"Install Now” %3&{R L /=855

o EHEMRII FETY (L C IYEALTIATITVDIRT LAEHHBRETH 72D, Windows
D Python Z2F % 23 NTDI—FHEIFICA YA b= VT 55 R3BETT),

e Python 3®»R7aDL—HFT 4L 7P VIKA VA =L ENET,

o Windows @ Python Z>F % EZZDA VA= 4 F— FRADR—IDFEDF 2 v 7Ry 7 R
BRI ->TA YA P—LERET,

o HHES 4TS5, TRAMARAL =, TUF ¥, pip BA VA F—ILENET,

o« TDAVAP—NTY 4P —FRYIDTHDF v 7Ry 7 2% F v 7 3TiUL, ERIBEER PATH 124 >
Ab=TF 4 L7 NUMNEMENET,

e Ya—bhvbEHL Y bA—HFEIFZAMRIICD 5,
24 % 3 & Windows T Python Zf§f5
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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 D RFMTIE. Z OHIRIEH 32,000 XFETIRTEXT, BHEN, I1r—TKY ¥ —
D "Win32 O EWA2REHMIZT % (Enable Win3d2 long paths)” ZEH%ICT 25, LY A MY F—
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem ¢ LongPathsEnabled O f
LIHRETIREDDD T,

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,

To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the
user interaction but still display progress and errors, pass the /passive option. The /uninstall option

may be passed to immediately begin removing Python - no confirmation prompt will be displayed.

3.1. 2RIV b— 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



Python Setup and Usage, J'J—X 3.9.18

BIZIXFT 7 AV N TS AT LV A P Python 4 YA L — a YEEPMTIIIE, UTa~vy F2ExE
T (axyRFuryFr&D):

python-3.9.0.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-3.9.0.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-3.9.0.exe HFIIEREDOA VA P —F DAFICEZHER, FEHDT7 741D LOEHEIEZ 572
Wk, DT 4 L7 P YAIRBLEMEEZESZ DR SN VE I LTI,

python-3.9.0.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
REDENPHIBRD T E £ 9, Python DY MV ZEIRLT (704 Y APV EZEH | ZERZLET, 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
POF T aFIDE-RFTREET LI LI TEERA A VA=A T 4 L7 MIVRETT, Zho%k
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 N 7N\ iTr—

N—a v 3.7.2 TEM.

Microsoft A b 78w 7 — &, HIZIXERDPEICHEERCHES C e 2 BRI L 2fHICA VA =L TE 3
Python 4 ¥ X 7V 2T3,

DNy =% 4 YA =T 512 BHD Windows 10 D7 v 77— MZiRoTW5 Z & &R L.
Microsoft A 7 7 VT "Python 3.9” ¥ MR L %35, EAKT 7V 2 Python Software Foundation 233
LD THE Z 2R LT. A YA =L LET,

&: Python 3HIC Microsoft 2 b 7 CHERICHHTEE T, dLBEEID X ERIhRS,
LWy =Y BATOER A

g

A VA=A LERIE, RAZ— X =a2—5 Python 2R3 TEHNTZTL x5, 2WIE, python &
KA TLTaxy F7ar 7 % PowerShell Dt v > a ¥ ofZ5TL X5, EHIT, pip ® idle & X
A 7LTpip BV IDLE 2FHTZEF, IDLE 3AX— b X =a—25b RN ET,

All three commands are also available with version number suffixes, for example, as python3.exe and
python3.x.exe as well as python. exe (where 3.x is the specific version you want to launch, such as 3.9).
Open "Manage App Execution Aliases” through Start to select which version of Python is associated
with each command. It is recommended to make sure that pip and idle are consistent with whichever

version of python is selected.
{RABEREI python -m venv TERL L. BAMLL TH@EICHZ £3,

BEIZHIDN— 2 > @ Python %4 > &2 b —)L L T PATH ZHUCENM L TH %5 1E. Microsoft 2 b7
DHDTIEIRW python.exe € LTHRZEF, LA A= L% Python 12727+t ZXF 31T,
python3.exe %W X python3.x.exe ¥ L TffX £¥,

3.2. Microsoft R N 7Ny ir— 29
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The py . exe launcher will detect this Python installation, but will prefer installations from the traditional

installer.

Python ZFRET 21203, BE) X 770 b8 25, TR &X—1) 1&H 5 Python 2527V v
JLTCT7 YA VA=V LET, 7YA YA =Tk, IO Python KEHE A VYA =L LELTDNY
F=IDREINETH, KERRIEICNOREINEEA,

3.2.1 BXD=E

Microsoft 2 b7 7 7)) OHIBRIZ L D, Python 227 VU 7 Mk TEMP R LY R U D & 5 BIEHDOHHAD
FRREBZAAMERIZENTL XS5, ZORbY, HMAHOL 2ANEZAALE T, X7V T M THEDHHR
TEELRIFNIZ S WIEEE, BeEDA VAP —5TA YA —ATI2HERD D 7,

For more detail on the technical basis for these limitations, please consult Mi-
crosoft’s documentation on packaged full-trust apps, currently available at docs.mi-

crosoft.com/en-us/windows /msix/desktop /desktop-to-uwp-behind-the-scenes

N

3.3 nuget.org NV T —>

N—a r 3.5.2 TEM.

nuget.org »S v 7 —IE Y A &M/ L7z Python BREET, ¥ A7 A2 TH X % Python 23EWHERN A >
T = a P RIYRATLATHS 2 ZERKLTVWET, nuget i "NET 72Dy Fr—I < p—
P TID, EARRIHE S Y =L BAR Ny =T L THIEFIC EFSEEL £55,

nuget DFEHAEICOWTORFIDBERZIF 212X nuget.org 1IZfT-> TL 72X WV, T ZTH 551X Python B
BT o THRRENTT,

nuget.exe A< K I 4 v —d, HlZIE curl ® PowerShell Z{# 5T https://aka.ms/nugetclidl
POEEXY O —FTEZTLES. TOY—AERD XS M- T, 64 bit H2WF 32 bit D~ VA
ORI AN—T a > Python 534 YA+ =L TEXET:

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

To select a particular version, add a -Version 3.x.y. The output directory may be changed from ., and
the package will be installed into a subdirectory. By default, the subdirectory is named the same as the
package, and without the ~ExcludeVersion option this name will include the specific version installed.

Inside the subdirectory is a tools directory that contains the Python installation:

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

# With -ExcludeVersion

(KDR=I1ZHi)
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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,

AMR: The embedded distribution does not include the Microsoft C Runtime and it is the responsibility
of the application installer to provide this. The runtime may have already been installed on a user’s
system previously or automatically via Windows Update, and can be detected by finding ucrtbase.dl1l

in the system directory.

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,
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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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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#8mKd 3

a<y RF7ry 7 b & D EFNC Python 2#FE4T3 372512, Windows DT 7 4L h DBREZEHE VL OOE
2V EI NS LNELA, 4 YA b —F1& PATH ¥ PATHEXT BHEER X E 247> a Y EREML T
WETH, ZHRBEHMDOS R T L7 FRA VAL =2 a YOBERIEITEIICEZDIDTT, dLddh
T HBEBEINER AN = 2 > D Python 25 O THAURX, Windows @ Python Z>F v OFFZME LT
[ AR-JAN

3.6.1 #E: FIREBDRE

Windows Tld. BREBZRZHEHAMNIZZ—FLRLES AT LALNILDOB S THRETE, HdWEia~wry S
gy 7 b —RNICHRETETET,

FERICERIB AR RET 212, a~x Yy F7ury P2 E set a~vr FEFVWET:

C:\>set PATH=C:\Program Files\Python 3.9;7PATHY,
C:\>set PYTHONPATH=),PYTHONPATH’;C:\My_python_lib
C:\>python

CNHDEHR, DBICETSNLFECay Y —VNTHETEINIERDa~ Y MEH SN, £, 202
.\/\/‘—"]I/i)lﬁosﬁﬁgj_%)j-/&vc@‘77 ]) &“"‘\/E/ \_glg’:"ﬂiipﬂi?o

N—t VPl STERGLZHATR S DRBIFOLZHOMETEMEI NS DT, H LWEZ RN S RZRICHIENM
T5IEDTEET, python.exe BWA-TWS 7 4 L7 + U % PATH IZENT % Z ¥id. Python Oi#EY]%
N=T a YDERENT 5 X 5 ITRFET 2 7D O— IR TIETT,

T 7 A0 b OBREAREEANCEET 212E, [RE—b) 22V v 7 U THRER Y 7 AT BREEZBRER
B EMBETZ0, (Iv2—207axXT 4 REDPD) PATLOFMRE VT REZRORE K&
VEIZVy LT EXN, IRTUBERZEA 70T, 2—FREZRE VR T7 L2RBEREBINL /-
DBIELDTEET, AT LEBEEET I3 DHRIOY YNDHIRDIRNT 7R (0F b EHE
MERR) 23 EET T,

AMR: Windows 1Z3 A7 L2 ZHD BAIC 2 —FEHEFBE A LE T, ZORIFENITED PATH DIEIERAIC
R X R 2RIk ehdHh T3,

The PYTHONPATH variable is used by all versions of Python, so you should not permanently configure it

unless the listed paths only include code that is compatible with all of your installed Python versions.

=2E.
3.6. Python Z18H T 3 33
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https://docs.microsoft.com/en-us/windows/win32/procthread /environment-variables Overview of envi-

ronment variables on Windows

https://docs.microsoft.com/en-us/windows-server/administration /windows-commands/set_1 The set

command, for temporarily modifying environment variables

https://docs.microsoft.com/en-us/windows-server /administration /windows-commands/setx The setx

command, for permanently modifying environment variables

3.6.2 Python 2777 1ILEREDIF3

N—Ya¥ 35 TEHE.

HEINZ/ER XS Python £ Y 2 =TV XDRAR— XA =2 —HE%ZHES 7213 Tx% <. Python Za~v> K
Far I abEEBLEZVWEESI RS LNEFRA, A VA P—FRIEZDEDDORERTOIF S arhrdh
N

A4 YA =T DERHIDR—IIZ "Add Python to PATH” ¥ W5 L DA T avhdbh, IhEERT S
A VR =TF4 YR Y= VG R REZE PATH ISEM U £3, Scripts\ 7 4 /L X DG SEBMI L E
T, ZHUCEbavwy Ry 7 b»s python ¥ XA L TA YR IYRERBEIL]ZD, pip ¥ XA LT
Ry =V VA= BHLEDTEEY, avY 54 VR5DOEEROT, A7 Y Frz2avsr R
A VEIBNETEHTE2ZDHTEET, AVVYRTAY OXEESHLTFIW,

A VAP ZDF T a v EAMCLTOWREP27T22 LT, 4 VA M= 2HEHEITL T 'Modify
BEAT, TNEZAMILERET, HE2WVEZ58T D, PATH ZRIIFEHCEIETE ET, #E: BREZ
BOHRE #BBL T IV, BREZH PATH 1213 Python 4 YA F— T4 L7 V2 ELXERH D X
T FPDOTZY MY EEIany TRY > TROTLEIW, ZhOEFIILLFO X512 ) £3 (MU
D2 50Ty M VIFBHICFELTVWEBDERELTVET):

C:\WINDOWS\system32;C:\WINDOWS;C: \Program Files\Python 3.9

3.7 UTF-8 €E—F

N—a ¥ 3.7 TENM.

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).

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 PYTHONUTF8 for
enabling UTF-8 mode, and #/E: REZHDEZE for how to modify environment variables.

When UTF-8 mode is enabled:
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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.
e 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.

AMR: 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 Z>F

N— g r 3.3 TEM.

Windows @ Python > F ¥ i, £ 3 Python ODNN—Y a VOMBORE L EIT2I 22 —FT 4V 54
T3, A7V T b (F7iFa<Yy FI4 V) TRED Python D=V a YOFERGZ 6N 2 b, MBEXFR
EL, ZON—=Yar®FETLET,

BRESZR PATH I2 X B HELE ST, 2D T Y F vk Python O—FEY e "—YarE, ELBIRLE
To TODTVFXEIRTLIARRDBDOEIDNBI—HF DA VAL —ayD B L. 72, #HiL
CAVAP=NENELD B EFEON-Y a V2B LET,

7Y F DAY I FLDHERIE PEP 397 IZHD £7,

3.8.1 &AIC

ARV RSA U ERENT S
N—Yar 3.6 TEH.

System-wide installations of Python 3.3 and later will put the launcher on your PATH. The launcher is
compatible with all available versions of Python, so it does not matter which version is installed. To

check that the launcher is available, execute the following command in Command Prompt:

Py

3.8. Windows @ Python 5> F ¥ 35
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A VA=A ENTWVWBRHN— 3 »® Python DiEEFT 21T TT, BEEBVIKT TSI TEE
FTL. BiMoa~y R4 U5IEUEIEE L TEH Python ICET I dTEE T,

If you have multiple versions of Python installed (e.g., 3.7 and 3.9) you will have noticed that Python
3.9 was started - to launch Python 3.7, try the command:

py -3.7

If you want the latest version of Python 2 you have installed, try the command:

py -2

You should find the latest version of Python 3.x starts.

If you see the following error, you do not have the launcher installed:

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

operable program or batch file.

2I—HFZTLD Python £ VAL —a >y TlE, A YA M= ABRCEH TS a Y TIRELBRWVIRD, SV F v i
PATH IZBIE L E A,

The command:

py ——list

displays the currently installed version(s) of Python.

{RI8IRIE (Virtual environments)
N—Ya ¥ 3.5 TEM.

(FEHES £ 75V D venv EY 2 —ADHEY —)L virtualenv TIEo 7)) (IREESRED 7 7 7 1 7 IREET
Python ORI AN—Y a Y ZIBERTIII U F v ZEEEFHT 2L, SV F X370 —n"Ligf v 2 7Y X T
372 FORBIBEDODDEFEITLET, ZFB—rULRIES DA Y X T Y XEETT 51203, (AEEREOBIE
PEIET 20, EREARMNCT B — 007 Python N—Y a2 Y RIEEL TL X0,

AOVT D 5EST S

7 A MH®D Python 2271V 7 b2ERLEL & 5, hello.py EWIHATTUTONED 7 7 4 LV EIER LT
EZWV

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

From the directory in which hello.py lives, execute the command:
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py hello.py

A VAP =ILERNTVWBERHD Python 2.x DN— a VBERFREINZIZT T, Tl 1THEZUT®
EIREHELTATL W

#! python3

Re-executing the command should now print the latest Python 3.x information. As with the above
command-line examples, you can specify a more explicit version qualifier. Assuming you have Python
3.7 installed, try changing the first line to #! python3.7 and you should find the 3.9 version information
printed.

A<V RPLOTHLEIERELRD, BAIAD DKW "python” 1F4 ¥ X b — L EZ N TWS Python2.x
DIHN=2a v 2RHAT2 I CHERELTLEE N, ZHUIERTEHM L. python 23 —#HYIZ Python 2
169 Unix  OE#EED-DH T,

771 IVOBEERTHSEENT S

A4 YA M=IURIZ, ¥ F & Python 7 7 4L (§&DB5 .py, .pyw, .pyc 7 7 A L) WIHEFT 5721
TTF, 20D, THHD7 74 0% Windows DT X7 0 =5 —TXINIZ Vv 7 LEEEI VF %
b, ETHRZDOEFRUKEZE > TR 7Y S IAHONIRNEN—T a VEIEETESL X1T4D
9,

DI BZEELARIZ. H—D 7 ¥ F ¥ BEBFTONEIC L o THEED Python N— 3 Y ZRIKHZY
RK—FTEBZLTT,

3.8.2 > x/\> (shebang) 1T

A7 VT N7 7 ANVOFHEDITH #! TIHE > TV BHER. ZDITIEY = NV (shebang) T& L THIS
TWVWET, Linux i Unix £ OSIFZ5 LAfTedbedb eI K- LTWVELD, ZNOLDT AT LT
X, AZ VT IBEDESEFTEINDZERT DL b E T, Windows @ Python 7 ¥ F v X,
Windows @ Python 227V 7 bR UHRER A TE 2 X 51 L. LOfITIEZNS DERED AL Z R
LTWVWET,

Python 227V 7 b D> 2 7% Unix-Windows M TBMEAIEEICT 272D, ZOFVF xik, YDA V&
TV ERBELNEZ N EIEET L2700 KED R a<x Y FE2YR—PFLTVWET, ¥ R— P NS FEEa
<Y R TObDNHD 7

e /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python
e python

BENz, 3 LAZ V7 Mo 117EH
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#! /usr/bin/python

TlEE > TWhkbH, 7740 D Python OfEMIRES N, HENET, £ D Unix L TEHET 2
Python 227V 7 MIE T TR ZDITHHFET 2EABDH D ETDT, FVF XTIV ENLDRIY T+
BEZLTHES N TEZETTT, HDREPFHLVWAZ Y 7 % Windows ETHEWTWT, Unix ET
BEHATH-TELWVWERS RS, 2 NVTDI 5 Just THED BDEMATNETT,

Any of the above virtual commands can be suffixed with an explicit version (either just the major version,
or the major and minor version). Furthermore the 32-bit version can be requested by adding 7-32” after

the minor version. I.e. /usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.

N— a ¥ 3.7 TEM: python 7 ¥ F ¥ D 3.7 »5id. REIZ 7-647 I T 64-bit IREERTEET, X5
I, RAF—AN=DaVBLDAZ ¥y —N=Vare7—%77F ¥ 72 (B2, /usr/bin/python3-64)
THETEET,

/usr/bin/env JERD Y = N UATITIE D 5 — DB RMERH D £, 4 VA=A S TWS Python
PERTENC, ZOFRIX Python 5E1T7 7 4/ L% PATH D OMEL ET, ZHE Unix @D env 7RI T AL
HIET 2B ENT, Thd PATH 225 DMEEL T 5 DT,

3.8.3 T N\U1TD5|8

2 2 NVATTIE Python 4 YR 7Y XIZEXNZBIMOSIBERET S22 dTEET, 23, Yoy
TRHUTO X CEIPRTVWEELEL L S

#! /usr/bin/python -v

Z DA, Python i -v A 7Y a U ETEETZTL &5

3.8.4 hRXAT1X

INl 771IICEBHRETAX

ZYFXIE 200 ini 77 A NERLITEXT, BEMNIE, BEDL—¥—0D application data” 7 4
L2 MY (0% D, Windows DBE%¥X SHGetFolderPath {2 CSIDL_LOCAL_APPDATA %5 % THER X iR - T <
574127 FY)Dpy.ini &, FYFXEELT4LZ MVIHD py.ini T, *ay V-V RO 7~
Fx (D% D pyexe) & 'Windows’ RO Z > F x (D% D pyw.exe) EF—D .ini 77 4 VEHHL £7,

"application data” 74 L7 M UV THREINLREIX, EIT7 7 A VDBRCH 25D XD EBREINET., 2D
72D, FUFyDBECH S ini T 7 ANNDEHZIAALT Z AP TERVLI—FIE, 12— VL% ini 7 7
ANHNDaxy Pz EEZ (override) TEX T,
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T7FIW LD Python \—2 3> DHRXEIAR

EON=Tav® Python Za~< >y FTHEHATA20E2ED 270, N—=Ya VEffirha~wr Ficgdohs
CeBBDET, A=V aVEBMiTEAY Yy —N"—Va VEETHED, £ 7 a OV LF (V) k<A
FN=Ta VEETHZIMET T, X 51T, 7-327 R "-64” ZIBFL L T 32-bit H 2 WX 64-bit DB
LOERENERINZ 0 EH R TEET,

7ot Z1E, #!python W5 ¥ = NUATREAN—Y a3 VEHiT 2 EAEEAD, #!python3 3 XY ¥ —N—T =
VEIEET EN-Y a Vi FREEAET,

awy RienN=Ya YEHfiFARO» LR WEA, BRELE PY_PYTHON 2R EL T, 77 4L D N—
VarBHiTEEETEE T, RESNTVWRWEGE, 7740 MEZ 737 TY, ZOZBUIE 737, "3.77,
3.7-327, "3.7-64" D XS RIEBOEE AT FIA4 VD OIBETEE T, (7647 7> 2 > Python 3.7
DT Y F v TULPMEZ RV EICERLTL XN, )

<A F=nN=Y a YEMiFSROP L RWEE, BREAR PY_PYTHON{major} (Z 2T {major} i&. k3T
REINTBEDRY ¥ —N= a VEHiT) ZREL THREBRAN-a VEIEET LN TEET, £5
Wolzd Ty a YBRORSRITIUE, Y F viEA VA b —EAD Python N—Y a Y EFIZBLT, Bo
WMol ZDAI %y —=N=Va VI~ F =V VYV —RADSbRFTOBDEMHALE T, RIEXNTVWBEDHIFT
EHHDFERAD, BEIEZEDAT Y —N=Ua VETEROBBRICA VA=V LEN=Ta VIR DET,

64-bit Windows T. F—® (major.minor) Python N\— 2 > ® 32-bit & 64-bit DWW DFEEH L ¥ X

P =L ENTOVRIGA, 64-bit N—T a3 YOIEIHHICEREINE T, ZHIET ¥ F ¥ 32-bit & 64-bit D
YELTHEZ 5 LT, 32-bit DT ¥ F vid, HEEXNIN— 2 VAMEAATRET HAUL. 64-bit ® Python
EEBELTETLET, ShE EON=YarynR PCIIA YR P—LEINTVEHDATT ¥ F v DEF)
ETHTE, Zhod 4 YA P =LV ENLIEFCBERR SRS (DF DRRICA Y R =L &7z Python &
Z ¥ F ¥ B 32-bit 2 64-bit PEHOHL LD EV) XD TE7HTT, LicidLlizeBh, F7>a>0
7327, 764" BT 4 v VAT IDEHELHETEXFET,

{1l

o BHT ALY a VHAREZINTVRWVEA, python BX U python2 2<% NidAf YA b= &h
TWVWB RO Python 2.x N—=Y a Y 2L, python3 a2~ FldA4 Y XA b= L ZNTWEEHD
Python 3.x Z#HL ¥£3,

e The command python3.7 will not consult any options at all as the versions are fully specified.

« PY_PYTHON=3 D&, python B X U python3 a< > Fide diTA YA F— L XA TWVWBRHFTOD
Python 3 ZHL %3,

o If PY_PYTHON=3.7-32, the command python will use the 32-bit implementation of 3.7 whereas the
command python3 will use the latest installed Python (PY_PYTHON was not considered at all

as a major version was specified.)

o IfPY_PYTHON=3 and PY_PYTHON3=3.7, the commands python and python3 will both use specifically
3.7

BEABIWCMZ, RUREEZTF+DMES INI 77 ANTHKTE2 IR TEET, INL 774 1D
T2 7 > arik [defaults] LI, F—HREBREEZROF -0 50 PY_ L WOHHFEZHR-/72dD
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FLTTYT (INI 7 7 A LDF—HIEFARF/NMF2 XA LIRNZ EICTEREL LIV, BEZBOANEZ INI
77 ANTOREEZ FEELET,

Il Z 4

e Setting PY_PYTHON=3.7 is equivalent to the INI file containing;:

[defaults]
python=3.7

e Setting PY_PYTHON=3 and PY_PYTHON3=3.7 is equivalent to the INI file containing:

[defaults]
python=3
python3=3.7

3.8.5

&

-

BRIGZRL PYLAUNCH_DEBUG ASRXE SN TV H, REMHAITH o TH, 7 ¥ F v IZZWiERE stderr (D
Fhary—n) THALET, ZOBERDOX v —IJFFHMT LD ZOVHDTTH, ¥V of—
Y a v ® Python BEAIXNzD, BREREDNN—Y a YINEREN =5, Z LT, HREOD Python 2FETY
BZDIbN-E#Ra<~y R4 v EHZATINET,

3.9 E2Xa—-IILORE

Python Z@HZDF 4 771 (& site-packages 7 # LX) BA YA =L L71zT 4 L7 M VICHAL T,
Z®D7z®, Python % C:\Python\ 74 L7 bVIKA VA=A L1z T2L, T74+LVbDT4 77V
C:\Python\Lib\ IZFEL. ¥ — F =7 4 —DEY 2 —/Lid C:\Python\Lib\site-packages\ IZI&{H3
52T ET,

sys.path 252 EEF &3 %1213, DLL & [F U4 (python37. _pth) 22FEITAIAEY 7 £ /L (python. _pth)
YREICARID . _pth 7 7 A VEER L, 14TIC0& 1 DD 82 %FEE LT sys.path IBMEXNZ X5ICL
TLEE W, DLL AIZED W7 7 A VIEITATREY 7 A VAR ICE S W7 7 A V2 EHESLET, ZHu
ED. FORBIR FURAL LEHAADEARTR T T LA THIRTE %9,

T 7 ANPFELZE ZBE. ETOLIY R MY L REARIIEHASI N, Rite— Nickb, 20774112
import site EIHELTWVARWVWIEDIX site 254 Y R— b TERIARDET, ZTL # THE ITIIEHX
NEF, ZREFRDARRITT 7 A VDGFIEFTHIT R D B WVIFHEMN A TY, site IADA v R—
FEFENTESLT, EEOa-FHIFETEEA,

import site ZHEEL L L Zld. (7T Y HX—RX A 7HENTDZWV) .pth 7 7 A LIE site EY 2 —LIT K
DIEHEE DU E NS Z LITERLTIEE W,

._pth 7 7 A VDRI 5728 Zid, Windows Tl sys.path IZRD X S ITHRESNET:

o RANCZEDZY FUMBMENE T, THAEAIL YT 4L Z MU RBELTVWET,
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o FDRXIT, PYTHONPATH BRBEBMPFET 5 & &, BIREZH THHINTVWB EIS5IEMENET,
Windows Tl& F 7 A4 Z5JIlF (C:\ 728) EXHIF 572012, ZORGEERICE TN S ZADXYID X
FREIaorTRIINELRSRVEHICHERE L TLEE W,

« BT 7 FVU s —aDXR” % HKEY_CURRENT_USER 7* HKEY LOCAL_MACHINE O D \
SOFTWARE\Python\PythonCore{version}\PythonPath D% 7% —¢ L TEFRTEZ N TEET,
P T7F -7 74V MEL LTI an Yy TRYSNERSRAXFHNEROZ N TE, FHL AN
sys.path ISEMENE T, (FHFEDA VA b —=F—=13FTXT HKLM L2FHLZWwoT, HKCU &
WHIETT)

o PYTHONHOME DSR%E XN TWBIFE, Z4d "Python Home” ¥ LTiHbh %3, ZHRLIDIFE,
"Python Home” Z#EE S 572912 Python DFEIT7 7 A VD A5 ” BAIZ 7 £ 4”7 (Lib\os.py
F721% pythonXY.zip) BRI N E T, Python home B3RO0 57255, 22050 D0DH 77 4
L2 + VU (Lib, plat-win 72 &) 2% sys.path ICBIMENE T, RO oRho7HE, a7k
Python path 1L ¥ X b VICEER X N7z PythonPath 2 SR N F T,

o Python Home 2SR2% 5§, BIRAE PYTHONPATH DIEEZINT, LYZA MY Y FUDBROH»S
mrolGa, BT 277 40 PO ARABFHSNE T (B .\Lib;.\plat-win & ¥),

AAYDEFTT7 7 ANERUGFP—D DT 4 L7 VI pyvenv.ctg B3H 235G, LIT ORR - 78
DEHINET:

e PYTHONHOME 23F%E XN TE ST, home DR A DEE, home HEDEX A >V DEITT 7 A4 uip
LBHET 2D TIERL TR ZHNET,

FRELTIS5RDET:

o python.exe 2 ZHNLSD Python T4 L7 M VIZH D exe 77 ANVEF[TLIELE (A VA =L
N TVWBHATD PChuild 2 HEHEFITINTVWBIHAETD) core path BSFAXAN, LA MR
D core path IZERIN T T, 2RO L P2+ YD "application paths” IZHEICFHAAENE T,

o Python 2Mid .exe 7 7 AV (DT 4 L 27 + VITFET 255, COM BHTHAAENZGER
E)ITARR P ERTWBEEIE. "Python Home” I 3HEEXNT. LI X M VICH S core path H3FIH
ENET, ZNLHDL IR VYD "application paths” I3 FICAAETNE T,

o Python 232 ® home ZHEOIF 603, LIYZXMVDEDZRVEE (ZHUIWL D20 THEHI LR
A YA ML —=Yarvty b7y FTOFEMEINT exe). NAZRNED T 7 4L k& U THI 225
bhEs,

HEODO7 7V r— a YREAMYINC Python 282 K LEEWEEIIZ, ITOBE (DWihd Ei2i3ME
) WCEDIEDPDA VA ML= a vy e DEELE#ITZ N 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.

o python3.d1ll % python37.d11 Z HEDFEIT7 7 {1 Lh b0 — FF 20D THAUL, Py_Initialize()
WECRH LIZSESL - T, Py_SetPath() 2 (RIKTH) Py_SetProgramName () % BH/REVICHECNHI L T <
72E W,
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o HHD7 IV —3> 3 rh 5 python.exe ZBEN S BH(IC. PYTHONPATH %227 V7 L7=h FEFEZL,
PYTHONHOME %%t » N L TL &V,

o 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.)

INBIESRATATA RITA VA —NVENEZT 2 4NN, BRT-D7 TV r—3 a iy A1t
FAT7IVDAC—IEBELBRVEIRCLET, 2he LRTNWREDRO7 TV r—yaroa—Hii M
PLOMEZINZ 20 LWERA, LTIHRELLERIIORENRETT, 1EF2PDBDIFL TR MY NDIFE
HED AR L —F D site-packages DEEZ D LZIIRLT VLS T,

N—T gy 3.6 TEH:
e 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 v 3.6 TIHSE:  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 a—IL

Python X277 v F 7+ —2 B2 HIEL T E T, Windows I ULV =— 7 RKEED H D FI,
S 4 TS5 Y e HEBDS AL TS5 Y DT, BODPDET 22—, ZIOVoHEHERHES DDA =Ry
FABH D FT,

Windows &G DFEHEE Y 2 — X, mswin-specific-services IZEPNTWE T,

3.10.1 PyWin32

Mark Hammond 2 & » TR X /- PyWin32 €Y 2 —Lid, #A 7 Windows EHOVR— b2 T35 E
Va—HTT, ZOEVa—VEUATOLI-T4 VT4 ZEATVET:

e Component Object Model (COM)

Win32 API FECNH L

LYY

« ARV IEST
o Microsoft Foundation Classes (MFC) user interfaces

PythonWin & PyWin32 ffELTW3, > 7LD MFC 7 7V 5 —>a > T3, ZHEFEEL ML YOF
Ny HrEgt, HAIAAAREL IDE T,
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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.

3.11 Windows £ T Python ZaO>N\1ILT3
CPython ZHZTa Y A L LTWEHA, BINICTRNEZ LI V-2 2B TE 2L TT, BFHVI—X
RDY =25, il Fz2v 777 22Xy —RTEET,

The source tree contains a build solution and project files for Microsoft Visual Studio, which is the

compiler used to build the official Python releases. These files are in the PCbuild directory.
EOL R 7 a2 00T ORI IEERIE, PCbuild/readme.txt IZH D 3

JEERE Y 2 — 2D W T, building-on-windows 2R L TL 72X W,

3.12 ZH DTSy b T +—L

Python DS RBFEDOHFT, BRI R—FINTWRODLDT T v b7 4 — 25 (2—F —CHHEE
DRRDIDIZ) BR=TFEZNBRL B> TVET, TRTOVR=FINRVT Ty 73— LDV TDFE
#MZ PEP 11 2F 2 v 7 LTLZ&EW0,

o Windows CE is no longer supported since Python 3 (if it ever was).
e The Cygwin installer offers to install the Python interpreter as well

AVRANFEAA VAP —FHRRFEEINTVE T Iy F 73— 22220 TOEMARIERIE Python for
Windows 2SR L TLZX W,
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USING PYTHON ON A MAC

E# Bob Savage <bobsavage@Qmac.com>

Python on a Mac running macOS is in principle very similar to Python on any other Unix platform,
but there are a number of additional features such as the IDE and the Package Manager that are worth

pointing out.

4.1 MacPython DAF 1>V +=I)l

macOS since version 10.8 comes with Python 2.7 pre-installed by Apple. If you wish, you are invited
to install the most recent version of Python 3 from the Python website (https://www.python.org). A
current "universal binary” build of Python, which runs natively on the Mac’s new Intel and legacy PPC
CPU’s, is available there.

A YA =NEITI LV DODPDBDHRFITAD £7:

o Applications 7 # /L& IZH 3 Python 3.9 7 # /LXK, NKD Python 74 AV a—¥ a3 i
EFNZBFER IDLE;  Finder 205 Python A7 V72X TNV v o Lz EICEHT S
PythonLauncher,

e Python 177 7 A V%54 75V % &% /Library/Frameworks/Python.framework 7 L — A7 —
Joe AVAM=FW@F T 2 NDRRAZZDEFHZBEMLE T, MacPython 27 ¥4 Y A h =13 3
Wik, 2hs 3 oFRHIBRT AR L WEITTY, Python EfT7 7 A AADT Y RY v 7Y » 7
Jusr/local /bin/ IZEPNTWE T,

Apple 232t LT\ 5% Python DL FiX /System/Library/Frameworks/Python.framework ¥ /usr/
bin/python IZZNZNA VA=A ENTVET, ZNHIX Apple EHLTWVWEHDTHH Apple ®
P—PFR=T 4 DY 7 T z27BEHTZ2OT, MELEVHIERLZD LTIV £2 A, python.org 55
LA —=Y 3 0 Python A4 YA =L 25EICE. ENENERICEET 2 2 DDORK % Python
BREINa a2 —RITA YA b= EN2 70, BXT 275D Python D SRZHREL, HHT2 2 L BEHEE
T,

IDLE IZEANLV TR =2 =23 Python D FF 2 X M7 7R TEZeNTEET, b L Python 23
EL OO TODHEZEFFa XY PDF a— bV TAVERNPOHAED D I 2BTITDOLET,
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b LMD Unix 7 v + 7% — AT Python ZHWENA TV 25E121E Unix > =42 5D Python 227V
TrDFTIOVTOHIZHRE I 2BTITHLET,

4.1.1 Python X7 cDERITHE

Your best way to get started with Python on macOS is through the IDLE integrated development

environment, see section IDFE and use the Help menu when the IDE is running.

If you want to run Python scripts from the Terminal window command line or from the Finder you
first need an editor to create your script. macOS comes with a number of standard Unix command line
editors, vim and emacs among them. If you want a more Mac-like editor, BBEdit or TextWrangler from
Bare Bones Software (see http://www.barebones.com/products/bbedit/index.html) are good choices, as
is TextMate (see https://macromates.com/). Other editors include Gvim (http://macvim-dev.github.io/

macvim/) and Aquamacs (http://aquamacs.org/).

—IFADLHRZY TP ERFETT BT /usr/local/bin B LD RRICEENTWE Z ¥ #iERL T
7Z2& W,

Finder 26227V 7+ 2F(TF2DI2E 2 DDERH D $7:
o PythonLauncher \NFJ v 2§53

o Finder O1E#” 4+ > K225 PythonLauncher # ZDAZ V7 (LI py RZY T ET) &
ST 74N DDT7 TV r—2ay e LTERE, A2V T 774N ETNT Y v 7 LTLEEW,
PythonLauncher DIRGIFHEIIIE D X IIWCAZ VS M2 HITT 202 BEE T 2HRARBEN DD F
$, option ¥F—ZMLABSEFI v 7/ T2 TFIITILZILICINOLDRELZZAONE T L, R
REA =2 —PORTOETIIN L TRELET LI EDHTEET,

4.1.2 GUI TRI VT +&#E1T

With older versions of Python, there is one macOS quirk that you need to be aware of: programs that
talk to the Aqua window manager (in other words, anything that has a GUI) need to be run in a special

way. Use pythonw instead of python to start such scripts.

Python 3.9 Tl3. python ¥ pythonw D5 5 THHZ FE T,

4.1.3 Configuration

Python on macOS honors all standard Unix environment variables such as PYTHONPATH, but setting
these variables for programs started from the Finder is non-standard as the Finder does not read your
.profile or .cshrc at startup. You need to create a file ~/.Mac0SX/environment.plist. See Apple’s
Technical Document QA1067 for details.

MacPython @ Python Sy 7 —I DA ¥ A b —LIZDOWTD X 572 2 1EFHiX. BIND Python INTr—2dM
AVA =)L HizZRLTLIZEW,
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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,

wxPython is another popular cross-platform GUI toolkit that runs natively on macOS. Packages and

documentation are available from https://www.wxpython.org.

PyQt is another popular cross-platform GUI toolkit that runs natively on macOS. More information can

be found at https://riverbankcomputing.com/software/pyqt/intro.

4.5 Mac £® Python 77— 3> DR

The standard tool for deploying standalone Python applications on the Mac is py2app. More information
on installing and using py2app can be found at https://pypi.org/project/py2app/.
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http://www.hashcollision.org/hkn/python/idle_intro/index.html
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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
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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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>>>

2to3

RAsE&E

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

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 13fFEHEZ 4 75V D 1ib2to3 L LTHATE X T, BEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() R ¥

DHDT 7 =y 7 TR PNRBIFTH o7 D Wi 5 (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFRIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
2V,

argument (E5E) BEEZFFCHITERIC, B (2 XV Y R) IKESETT, ElBCX2@8EH D £
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o F—TU— 5% BBMECH L OBICEIBDORNCHEB T2 DWWz b D (f: name=) R, *x ITHil}
IEHEOHOEE LTHEXNLTE flZIE. KD complex() DFEFH L TIE, 3 & 5 29%F—
v — F5lETs:

complex(real=3, imag=5)

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

o fIBSI: ¥—v— F5ELUAD5H, METIBIITIEY XA P OFFICHES ZeHTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIX. ROBITIX 3 & 5 3 FHAEST I
T3

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

FH BB OEKIC B THEIT E D — A AVZRICHID Y TohE g, DL TEZTSHANTON
Tk calls ZBRLTLEE VN, VX ZRARBOVTEFFERTLDIHLW I M5 Z el
RET, FHBEhfHIe - VZERICE DL THNET,

REIE . FAQ @ EBIE ARG IBOBE NI TTH? . PEP 362 2SR L TLZE W,

asynchronous context manager (JEFEAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 247222 T3, PEP 492 TEAZIIE
L7z

asynchronous generator (JEEHAY = L — &) asynchronous generator iterator % iR 3BT 3, async
def TEFEI NN —F VEBUZBTOE T2 yield REFOHRTHERD £3, yield Rid async
for M—7THATEZ 2HDOW I ZENRT 2 DIMHEHEINE T,

EEFIERAY = 2 L — 22 L £ 305, WRICK - Tid IEREBS T RL—21TL—%& 257
BEnH D 5, BERENLEERIHL»TRVWGEE, AR LD/ DI EER AL 3,

JEFHAY = 2 L — X EARICIE. async for XX async with X7} THL avait RdH 22D
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BEITHENR Eh
5% 7Yz FTT,

ZHE, __anext__ () XYV v FEMH o THUEH XNz L ZIZ awaitable A 72 =7  ZiIRT asyn-
chronous iterator TF, Z® awaitable 7Y =7 M, XD yield XEF TOIFFEIAY = 2L — X
BOREZFEITLE T,

yield 12 27202, ZDNMBETOEITIRE (v — I VAR FIRED try X) WHIZ—EIEXh
¥, _anext () TRENMHD awaitable 12Xk > T RIS TR L —F2 1T L —42 PERICH
MXxhi-rx, B LEEFRZERELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFI#IA 7 5 7)) async for XOFTHHTEZ2 47227 + T3, HHOD
__aiter__() XY v M, 5 asynchronous iterator iR X213k D ¥ A, PEP 492 THEA X
NE L7z
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asynchronous iterator (FEFAA 7L — &) __aiter__() & __anext__ () XY v REEELLLFTY
=27 bTT, __anext__ & awaitable X 7Y =7 P RIBRIRINIEZD £H A, async for &
StopAsyncIteration 4t XM § 2 £ T, JFEMA 7L =KD __anext__() XV v FHRT
awaitable Zf#R L £3, PEP 492 TEAINF L,

attribute  (B1E) A7y =27 MicBEMITI SR, Fy PRERNIC k> THATTSREINLETT, FlRIE +
Tz b o BEN 0 BFEoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (f#f%RIHE) await X CTHHT 2 PR 2 A TP 27 FTF o coroutine 2, __await__() X
VY RRDHEZFTT =2 P TT, PEP 492 22U T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) DI§ T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A bytes-like 7T TV b DiRARAABLIUHEZRAANTES T7AILAT
JIVb TE, N FV T 7 ANDFNE. N4 FVE—F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLIZE W,

bytes-like object bufferobjects %R — h L TWT, C SiEDOEKT i L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array %°. % { O—fKN7 memoryview 7Y =
Z b ZTHE 2D £F, bytes-like 7Y =7 ME, T —XEH. N4 FV T 7 A NANDRE, VY
T FeRHLERERE, XM FVTF—R2ERT D20V AREECHHET S I enTEET,

BODPDRETREINAF VT —R2ZEETIHBEN DD FT, ZOREOFF 2 X FTIREL 7 H
HEZWRER bytes-like £ 7Y =227 b7 WEKRLTWES, LHEAFERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDVEZENF T, F/z. MDD OBIETIINELA
TV VDAL F Y F—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes ® memoryview A 7Y =7 MOEBENE T,

bytecode (/X4 + 22— F) Python ®Y —Za— Kid, Python v 25 4® CPython A > & 7V X DNHER
KHTHHEZNA Fa—FAary fLENET, N FI—=FiE .pyc 774 F > v aEh,
FL7 7 ANPZERICETEINS EZE LD EHCRDET (Y—RA— 25N L ba— FADH
Eoar 4 idEh#EsNET), 20 7 PREEE (intermediate language)” 1&, &4 DN fa—F
WS BHEMEEZ EIT T 5 REYDY TEIET 22 VWA ET, BERAFEREZ LT, N ba—FiZ
$72% Python (R~ VEITHEIEST 2 Z 2=, Python V) —ZAMTLEETH S Z LdHFXhTH
EH A

N4 Pa—-FomH—HEiE dis EY 2 -1 ZHH FT,
callback (T—= Ny 7)) FEROD ZRERTHEITINS D5 B LTHESh 5B

class (7 I9R) 2—HF—ERA TV 27 M elflT27DDT7 YT —FTT, 77 AERIEE, ZD72
FADA VARV ALOWEZETHRXY v FOEREEAET,

class variable (27 7 AZH) 7 7 A LITERIHN, 7 F7ALNLT (DFED, Z7FADA Y AKX YA ETIER
LIZ) BHIND e ZHINE LTWAEKTT,

53


https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/

Python Setup and Usage, J'J—X 3.9.18

coercion (A&l M UHD 2 5IZEHE S HAEDORTITON S, HEBDA V2R ¥ ZADH|DRIANDIEERD
EHTT, FlRIE, int (3.15) ITFE/MNEAE R I 3 I L £ 3, LA L 3+4.5 TiE, &518UZ
BRI D (—DOI3B. —DZE/NEURE). IR % § 2 A0c[F CANC AT 2723 MU TypeError
BRI T o N FE T, BEHIA R o726, TRTOFIEIZ. 728 A HERATH - TH, HIZ 3+4.5
Tl < float(3)+4.5 ¥ WS K512, 7 I =R CRICERIL L RITUDNT FE A,

complex number (HFEE) L<HMOLNTVWLEBERZILRL 72D DT, TRTOBIEL L EHOFME LT
REINF T, BEUIELINL (-1 OFHR) KEBZHITI D OT, —fRICEETIR 1 eFErN T
Tl j eFPNET, Python BEZEBUTHAAATHIG L, BEDEKILEZM > TVWET, EHRIIRE
2§ RO TEEE Y, HlZIE 3+1j TY, math TY 2 — L OEIBFRRZFIH T %121%, cmath Z{#
WE T, HEHROMHIEZPR D BERBFORETS, PEEZRECZTIUR, IZIEHEWR R
TLE>T&LWTL x5,

context manager (27 FA M3 —T %) __enter__() & __exit__() XYy FEEXT LI LT uwith

XHNOERGEZEH T 547922 T3, PEP 343 22 LT EZSW,

context variable (Y7 F A MER) a2V 7 F A MIKEFEL TRZSMEZFOLER, TR H2ERDEDL
BRADETAL Yy RTEEDVEZAL Yy FE—ALZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEH DA, a ¥ 7 F A EHOERHREIMHN
FJEFIAZ R 7 DERDBIFTT, contextvars L TL X W,

contiguous (B, i) Ny 7 7 BEEEIC CEHt %7213 Fortran Eft TH 2581, 2Oy 7 71358
L TWREAREET, LaRit Ny 7 7id C @ifiiTH D Fortran EiTF, —RILOHBHITIE,
%@%?ﬂi%ﬁ"x T L TBHET 2 X5 BN, RESEaLOHE DI T L EF T F

ZRILD ClfERRHITIE. XEV 7 FLRECERE K 2 BICIIRBEDOIBZ FORINCED
@Lﬂ L. Fortran @it 2 B8 CTIRBRA DR A FORANCEN & 5,

coroutine (IN—F V) AN—F B Y ITN—FDED —RNZIERXTT, ¥ 7 1r—F 3RO LN7
ML BAD, HORD N MAIHHET, aL—F VIZIFZL DA BRMIA» DAL, HiD. H
S22 eNTEET, 2—F ViF async def X THETEZX T, PEP 492 2ZHL T EZZ W,

coroutine function (2 —F YBE) coroutine A 7Y = 7 b ERTEBTT, a1 —F U BEIE async def
X THEEEXN, await. async for. BX U async with ¥F—V—FE2FOZLHHEKET, Zhsid
PEP 492 TEAZNE L/,

CPython python.org THIMAF XN TW3, Python 71r 7' 2 ¥ 7/ SEEOEHEN TS, "CPython” &
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
nxd,

decorator (7 2L —&) BIOBEZERE ST, @%. eurapper X TRBZEIRL L TEHS XS, 72
L — X DO— %2 FFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDNIREZI VR VAT aH—TF, XD 2 OOEBERIIERIICHEL DT

def f(arg):

f = staticmethod(f)

ROR=STEER)
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(FiDR— 25 D %)

@staticmethod
def f(arg):

FUHERD 2 ZACBHFIELETH, HDEDEDLDNELA, 7L —RIZOWTHL I BBGER B
FEIZIRER ODRFa XY FEBRLTLIEE N,

descriptor (FRAZ VT X)) XV v K __get__(), __set__Q, H2F __delete__() ZERLTWVWEAT
PP MTT, BBV IRBEUMNT RV IR TH5 2, BHERRICL > T, HEIh TV BRHIZ
EENPEC XN E T, EH. get,set,delete D/=DIZ a.b 2 EL L, a DI ITRAFHENTAH IV =S
b EBMBELETH, 0 BT RIZYTFRTHNEZNEND TR Y FRZRXY v RBREFHINE T,
TRV XD, Python ZIRHE T2 FTHE LD ET, 2 WVWIDIE, 7RIV TSR ZH,
BB XYV v P, a7 4, Z7ZAXY P, fIXY v F{ ZLTA=RI FRADZRE Vo %
 DHERED IR0 5T,

FRZYVTEDXY v FICBE L TOFEMIX. descriptors % Descriptor How To Guide & LT 72
W,

dictionary (H3F) EED ¥ — ZEIWISAT I 2 HABES T3, __hash__() XY v F& __eq _ () XY R
ZRELEMEEDOA 7Y 27 b 2F —ITTEE T, Perl T3y ¥ a2 (hash) &I TVWET,

dictionary comprehension  (FFEMN@RGL) iterable NDETH 2 WVIE—HMOBERZ UL T, ZORERH» S
RBHEHERZIRT A NI MREZXHTY, results = {n: n ** 2 for n in range(10)} T 3
. F—n ZfHn wx 2 IXIMTT BEFELZEMR L F T, comprehensions ZZH L TL 2 &0,

dictionary view (§#&FE 2 —) dict.keys(). dict.values(). dict.items() 2RFA 7> =7 +TF, &F
HOHHOB a2 —2R®ELFT, Thbb, HENLEINLI L a—3ZhEKML x5, &
T 2 — AN RR Y X M2 5121E list(dictview) ZEH L TSV, dict-views 2%
LTSS W,

docstring 27 7 A, BE. Y 2a—NODEHORTHZ2XFHNV T I3V T, ZDRAAL— b DOETRHITITIE
HENFETH, av A JR2XoTHEN, 20752, B, £EP2—D __doc__ BHELX LT
REINET, /Y bRART Y a Yy TES GRIEFE: BELLTBRTE2) OT, A7V =27 bO K
Fa Xy baEEENRIGTT,

duck-typing H24 7V 27 bWELWVWA VR =T 2 —REFFoTVEPERETI2DICA TV =7 PR
ZRBWTIO I IVIRARANTT, bz, BicA 7Y 27 b DX Y vy FREENMEITNT
DEOLNZDLET, (TEADESRCRZAT, 7LD XS ENE. ZHUIT L THB.1) [ ¥
B—T7 2 —RAEREIDEHRT LT, EFRITFTYF A vana—FE KVE—7 1 v 7 BREZFHF
LTEmEEMEXEET, v 7 XA Y& type() X isinstance() WX AHIER T F T,
(oL, B o247 % MREEI SR THMETSIDTEET, ) 2oflbb, HMARIZ
hasattr() ¥ EX FAFP 7uZ7 oI 7%FALET,

EAFP T[E8R]%Z ¥ 2 X DEFFL %55 /IDA % (easier to ask for forgiveness than permission, ¥—7 4 —®
ZHD) OB$T3, Zd Python TIK b TWVWEa—F 4 Y ZRAXA LT, BHIFEMZF—%
BUDFEET 25D EREL. ZDRED R > TORGE N EHEL £ T, ZOMBRTFRLFY
53—=F 4 YTRARXAMIZ, try LB LV except XK TADZDPRETIT, ZD77=v 7
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3. COXIRBFFH/ETELMEDNTVWSE LBYL AZ AL ENMRNL S DTY,

expression (R) ML DELFHEX NS, —F L £ H DX (a piece of syntax) TF, Wz 5, it
V7o, AL BT 2R, HETPEETCH LRE, 2RI ROEROEARENLTT, o
Z < DFFELEV, Python TIEFFEDOLTOMBERIN L VI DLIITIEH D £HA, while DK
W RELTRERABRW X $HD FF, KABKTIRRIXTT,

extension module (#EIREY 2 —1) C R C++ THEINLEY 2 —L T, Python ® C API ZFHL T
Python a7®a—#—a—-FeRhehLET,

f-string 'f' X 'F' DB WIEXXFHN) T I E fstring” 2RI, U T 4 —7 v MEAES)
V77N OFEMIEO/MTS, PEP 498 3L TL X W,

file object (77 ANF T =22 ) POV Y —AAD 7 7 4 V6 API (read() % write() XYV v K
ZRODD) ZREALTWE AT 27 M TT, 774037V 27 NI fERE N FEITL 5T,
FEBEOT 4 R LD T 740, ZOMDEA TOR ML —=IRBET AL R (FIZIX, BEAHT,
AVREIRNY T 7, VYT v b, XALT F)ANOT7 VL REHENTEET, 77404 TV 27 M
file-like objects X streams & HWMENF T,

T7ANE T 27 MBEBRICE 3IEEOLDEST: O NAF)—=T 714, Ny 7 7&hiz N\A
FU=T7A4), ZLTTFALT77A4IL T, /A YX—=T7 24 A& io EY 2 — L TERINLTWV
¥, 77 ANT TV 20 b BAEBEHENRTTIEIE open() BB EM S Z 2 TF,

file-like object file object ¥ [FMFE T,
finder (774 VX)) A YER=PEINTWVWBEI 2—1LD loader DEREFRITTE2A T =27 F T,

Python 3.3 T 2 D 7 7 4 Y X3 D $9, sys.meta_path TR I NS meta path finder
¥. sys.path_hooks T XN 3 path entry finder TT,

A OWTIEZ PEP 302, PEP 420 83X PEP 451 2B L TL X W,

floor division (Y] DB THRE) —FLWEBICYI D 15T 2 BEENRE, YIDIECTHREEE T // T, Hlx
11 /7 422D, 2R IENMSFE NI B OBEDORRETIE 2.75 23 B> TE X3, (-11)
/] 413 -2.75 Z INEWVWAIZ Wb b (R ADERARANDIDEITS) DT -3 12725 Z L ITFEEL
TL7EXW, PEP 238 22 L T X0,

function (BI%) MEOCH LANCMEZ IR T —HOX D Z v TF, BBICIZ 0L ED K35 |H 2ETZ e K
T, REDOEITRICSIBEFEHT 2 Z e AHRE T, |58 AV v . function 2SI L TL X0,

function annotation (B¥(7 ./ 7—3 a ) BBD 85 X —&ZLIEDED annotation T,

BT 77— ayid, @R EEYF oD ifEbNET: fIZE ZoOREZ 2 2D int BD5|
Brelis L s, 7 int BORDEEZFO LRSI ATVE T,

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

return a + b

BT /) 7—3 a v OXER function O TR INATVWE T,

HEEEDRBAN B % variable annotation £ PEP 484 ZSH L TL 2 & W,
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_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile
the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (HR—YaL 7y ay) ZALBEHFELNSE Z & DRVAEY ZIRRT 2T 3, Python
F. ZEA T b, ERSEERE LB T 2TERIR—YaL 7 X effio ThHR—YaLryay
BFIIVWET, IR—YaL 7R ge BV a— L2l TRIETEZ T,

generator (¥ =t L — &) generator iterator ZiR T BIE TS, WHEOBEBUZEITVE T2, yield &HFD
MTHRRED FF, yield Rid, for V= THHATE/2D, next() B THELZ 1 >FOWMOHLED
TE%., HOWO AR T 20IHHEINET,

HEIEY 22 L —XBBEZRLE I RICL->TRE PxRL—FATL—% 2HT5HE8H7HD %
T BMSNEERPBHSNTRWEE, RO D12 BiE2 AL £,

generator iterator (¥ =z AL —& A 7L —X&) generator BIITERINEZ AT =7 FTE,

yield D7 ZBFIFEITIRE (JRFTEBPRUHED try Xz ate) Zal L T, WHIZ—Ryich
MrahEzd, DxRL—FATL—2 HFEHINL . FMLMEZIG L X3 (BHEOBEBDFET
D 7= T LWIREED S BR S % D & IR T ),

generator expression (¥ = #L—&ZK) 4 7L —ZZ2RITATT, HEBEORXIT, V—TEHEERT S for
i, ®iF. Z L CAHBAIRER if iS00 0WTWwa EX5ICRAE T, 25 LTl hRid, sMilo
BRI TIEER AR L £ 3

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

generic function (¥ =%V v Z7BE) R 2800 LR Ci#EZ 3 2 BEE > o S 2 BET S, Y
HURHZ EOREZH NI MIET 4 ARy F 7TV X LICEDPESNET,

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

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

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

global interpreter lock (7B — N\ Af ¥ &XFY &y ) CPython £ ¥ X7V XBFAHLTWS, —FIZ
Python ® N FOd—F 27323y RIZ—2FB I TH 2 2 HiET 2 HATY, Zhick
D (dict BREDEELRMAAAMEEL) A 7Y =7 bETADFR T 71 2120 U TR IC RS
1272 % DT, CPython OFEEDRS Y TNIZRDET, A VX TV 2eEKeay 7§52 T, vLF
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Taty <UL BAF LD aR P &R, £ VR T ZEHBEICYLF ALy METE
55912k ET,

727U, D 2 VIO WL O DIIRE Y 2 — i, TNy ¥ 23t H R Y ORI EOBE WL
2925 EF W GIL 2R 2 X5 ICREFFER TS, £ [/O Wiz § 255 GIL IZE IR
ENET,

WEIW? HHARRLVF ALy RIL” LA v 2 7)Y 2 (HEhZ 7 =2 EflirVhETrY 75 3)
MEAFINE LD, NS v 70 7aty FDGEEDRT 3 —< Y ADRER 7O TR L FH
ATLIe ZONRT7 4 —< Y ADMERFRRL XS 2328, EEN X DEMICHR DRI X -2
FTHEEZLNTVET,

hash-based pyc (v 2 X—=X pyc 7 7 A4 V) IEMEZHFNT 272012, WIETE2Y =R 7 7 4 VO R
BEHRATIE RNy Y 2 lZ2FHT 24 Fa—FDFXF vy vy > a7 741 TT,

hashable (/v ¥ 2 f[RE) Ny adBE RA TV =7 b, EFHEHZEDS RNy Y a2 D
(_hash__ () RV v FABE), O+ 7Y x2 b L HENTES (__eq () XY v FANRE) 47
Pzl bTT, FERANY ¥ aFREA 7Y 2 7 MIBTRU Ny & 22 FOBENDH D 7,

Ny TR T 27 MEIHEDF —REEDA AN LTHZET, HEPREDT — X ihE
BHNETA Y ¥ affzf>oTn2756TY,

Python O A I 2 =X TN RMHABABLA TSI 27 NI, IEEAEBAY Y aR[RETT, (VR FHED
E97) I2a—&RITNRAYTFENY T2 AARETT, (ZINR frozenset DL I7R) 4 I2—&7
gy THE, BENINY S 2FHETHLEEDHNY T 2HHETT, TP —FRDI FADA ~
ARVATBEESRATI 22 MEFT AL b Ty & 2 fAHETT, ZR6ELET (HEERNT)
FEBFEFRIEIEFEMTH D, Ny > 2afElF idO) L ELNET,

IDLE Python O#ABHRERSE (Integrated DeveLopment Environment) T3, IDLE & Python OfHER
ZEAICFAM STV R EARNBEEEO LT 4 & 4 V2TV XBUF TS,

immutable (£ I 2= 7NV) BEDHEZF07A T 27 b TF, A I2a—RTNRFTT =7 MiE. &
i, XXFH. BIRUERXRIAVRERHDET, ZNO6DF TV MIEEEZONERA, FlOEER
REERBTE, FeBRA 7927 PE2ERLRTAERD ERA A 32X TARIT TV
F BEEDN Y > 2 HDAE T2 B IRPLCHE LR BREZ R L ET. HEDOF—DZDHITT,

import path path based finder 7% import § 2 EY 2 — LV EMRRT 251 (L7210 path entry) DV R b,
import . 2DV X MIEHE sys.path 2ORETH, H IRy F—TVOHEEIB Y F =T D
__path__ BEH»SHHKE T,

importing »2%EY 2—1® Python 22— FAFDEY 2 — )LD Python 22— RTX 2 X 5125 3 0L
T3,

importer EY 2 — L EELTR—-FTE24T7I 27 b, finder & loader DEHELTHHEA4AT7I = b,

interactive  (Xf&) Python ICIEMEENA > X TV 2B D, XPREA V2TV E2DTR Y T MIANT
% L HIPRICFEITEINTHRRZ A2 282 TE £ J, python B EIHELEZFTICEITLTILEI W,
(AYE2—ZDAA Y X =2 -5 Python DXNFEEINA V&2 T X ZEHTEX20H LNEEA, )
MEEIA > 2T 2E, FHILOWTA T 7R L TALD, ED 22Xy F—IOHEBNTHS
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(help(x) ZHZATBWVWTLZIW) DICIEHICER LY — LT,

interpreted Python i34 > 2 7V XEKOFETHH., a2 4 FFFEOMBMHEL ET, (N4 ba—F
AVNRATRDH57DIT, TOXFNIEKRTTH, ) TTTOAL &2 FYXEELIE. Y —RAa—FD
T ANE, FTEATEHERCL T LFITIE 2 L o R LIc, EHEETTE2 2 2EK
LET, 4 Y27V XEROZELER,. a4 FHWROZEI D K/ TNy 7034 7 Vi35
WHDD, 07T ADEFTE—MITENT T, WEEN dBMLTL XN,

interpreter shutdown Python 4 ¥ Z =7V X =3 v v PRV U ZEFE SN, £ 2 =L TRTOD
2V T 4 ANVBHNEREZZED, TRXTOMERLEY Y — R ZBREEMICHKIT 2. Fillk 7 = — X2
ADET, 2072 AN=TV AL I E ZEBEINFTHLET, ZACED 1 -F—ERDT X
b o7 & —% weakref A— ANy IRPUHEINZZ VBN ET, v v PRV Y7 2 —AHITHE
TENZa— Rk, ZOBMKIETE VY —ARTTIERE LRV (X H2HIEFA TV —EY a—
LR warning #HETT) 72Dk & RAPMCER L £73,

AVR—TVERBY vy AU TZEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DEITHET LIz TS,

iterable (RKEATREA 7Y =227 b) BRE—FIC 1 DOF2OREZF 7V 227 b TT, KEAEEL 7TV =2
F OB, (1ist, str, tuple LW o) B TOT =7 Y AHRP dict R T77AINF TV I k-
YWo O DIES — 7 AR BB WIE Sequence BRFRERE L2 __iter__ () XV v Fd
__getitem__() AV v RERFOEEDI FRADA VARV ANEGENE T,

RAEFIREA 7Y = 27 P& for —THRZDOMZL DS —F Y2 GRIFE: 2 TOY—F7 YR LI,
S Y 2T K 72 DF LN S ) AR Y 72 2K (zip O, map(), ...) CHIATE £, K
EAlREA 7Y = 7 b ZAHAABBIEL iter ) DI LTHET L, ATV PIHT 24T L —%%
BLET, 204 7L —XE—HOMEER5 2 TEIERNT T, BHEIIRKEREA 7Y =7 25
WIE, iter() ZREAREDA T L =X ATV =27 M2 HATHET 20EEDH D $H A, for XTIEZ
OEAEZ BEIFNTITV, — R R EL QLR ER L T —T2E L TWA A 7L — X 2R L %
T ATL—2 =TV DxxL—F ZRLTILEZ W,

iterator (A 7L —&) T—XOWMNERITEA T2 b TT, AT7L—XD __next__() XV v K&
DIRURFH S (£ 723 AA BB next ) ICHET) &, AOHTOEEEZ —DOFTORLET, 77—
KM% 7B, D DIT StopIteration FISf 2R L T, ZORHRT, A 7L —XA TV =2
MIRZTEBD., 2 L&E __next__() Z{JEFATD Stoplteration ZXMHLET, 1 71—
2, ZFDATVL—=2A TV PAKREZIRT __iter__() XV v FEEELRTINUIRSLRVDT,
A 7L =MD iterable X T 2I1ZL AL DHICTHHATEE S, 3o 2 b & LAEABNIERD
RIExITH &57%a—FTF, (List DLIR) ary7FA 7Y =27 ME, BHZ iter) BfUCA T
Pl MZELRD for L—TFHNTMS 2T, FieREHOA TL—224EMLET, ZhzA
FL—=RTIIB T3, HBOATL—>a Yy THAFEADFR LA 7L —RF 7Y 22 R HEHIC
BI72D, BOAYTFDEIR->TLELETD,

FEHI A2 IBEIE typeiter I2H D 5,

key function (F—BE%) ¥ —BI%L » 2 WVWIERERKL X, V— M RPIEFHED 7D D% R TIFOH LA
EA 7Y = 7 b (callable) T3, il 21X, locale.strxfrm() % F—FEICH X, v fr —KEFED
V—rDEFIZDo o7y — b X —FRLET,
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Python ®Z < DY — M3 F —BHEZZIITRD BERZOW SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BEEES FIRII WL 2 H D 3, flZIX str.lover() XV v FERIFIXFEEXFIL &
WY — b 2T F PR LTS 2 e AHRET, HDWVIE lambda r: (r[0], r[2]) ® X5
7% lambda 26 ¥ —BIBE21E2 Z e B TE £F, F/. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DDF -V A S 7 X ZRRHL TV E T, F—BIK
DIED J5 & HWFT DA Sorting HOW TO S L TL 72X,

keyword argument EF|E ZBHL T2 E W,

lambda (7 &%) D4 > 5 4 VBT, BRI S 21IEHizhs 1 20 X 2E8AHFT,
7 LA AEE B lambda [parameters] : expression T,

LBYL Z2EHBIEDHL (look before you leap)) DMETT, TDa—7 4 Y7 AXALTIE, FFOH LM
KeIT oM. BIRINICHIRSEM (pre-condition) I 2T WE T, FAFP 770 —F L MEIYT, if
X037z S AMDND OHFHEI TS,

~NAF ALy MEINRETIE, LBYL 77 —F13 " R27 @fEr 7 R BREOHAIRELF| %
BZFTVRIPHH FT, BlZIE. if key in mapping: return mappinglkey]l &\ 5 a— Fid,
HEDE, DR L v RHBERDEINC mapping 705 key ZEDR EKML T, ZOMEEZ, vy
7355 EAFP 7 /u—F %25 Z L THIRTZ £7,

list (VR }) Python DHBRABD S—F Y2 TF, VR FEWSHHITTA, Voo YR R TEEL,
D FFETE S B (array) RO H DT, HEADT7 7L XIF O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 2 WIE—HOERZIUHL T, ZOME»r 125
VAMERT, av7 NRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] 35,055 255 FTOMBE 16 #EHEEL (0x..) LAEXFI1H25 Y R b
FERLET, if @34 7> 2 0 TF, if HiNRWIEGE, range(256) D2 TOEREMUHEINFE T,

loader TV a2— %R —RT347Y 22 b, load_module() EWVWHZRTDAY v FEEHRLTWARITN
R ERA, B—X=I3—MRINC finder D> HIRENFE T, Filld PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKiET T,

mapping (¥ v ¥¥ 7)) (EEOF —HFERKEZ P K- L TWT, Mapping > MutableMapping @ flHIEEIEK >
TR TIHEINIZAY Yy FEEELTWEaryT7F4 727 b TF, HlZIR. dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path #ME L THE SN finder. meta path finder I path entry finder & B
RIEDHD FFH. HPTT,

meta path finder 2552255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder SR LT 7
ISAAN

metaclass (X RV T R) ZTADT FRATT, 77 AERIEZ. 77 2%, 77 A0kHEL, BEZ 72DV
APEEDE T, XX TRIE, ZNS 3 0%5[Ee LTRIMD ., 77 A& EsHEZEVE T, X
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CAYDATY 27 MEAISEE GRIEX X I RAD) 77 4L b OEERFEMH L TWET, Python
DR DIEH AR LDAR Y FRAEEHTEDRTT, I FLAEDI—HF —IZW-> T, XX 7 7 RiE
EABEDZNHDTT, LrL, —HOBHETIE, X X7 7 RAFMITZ LAY PRFEZRMEL £
T e ZRBEWT 7RO o72D, ALy Fe—T7WHRBINLED, A7V 27 FDERE
BEFLID. YN RFEETIRY, ZLOGETAHHINE T,

A metaclasses B L TLZE W0,

method (XY v F) 7 7 AKEKOFTERSNLEE, 2077204 Y22y 2D@EEE LTHOHE A
7HE. XYY REA VARV AF T2 7 b 2E— 58 L LTRUTID 25 (Z0HE—518I3@E%E
self YIINET), B & FAFINIRO—T $BRLTLIZE W,

method resolution order (XY v FRIRIEF) BRBEHICHIE S 7 ADPHBBERLBRIN S IHETT, 2.3

LD Python £ ¥ 2 =7V ZBEHT 2 7030 X LDFMICOWTIE The Python 2.3 Method
Resolution Order ZZH L TL Z&E W,

module (& 2—/l) Python 2 — FOMEHAME LTELH AT 27 FTT, EY 2 —LIFEED
Python 7Y =7 s 2 ELAMZEMERE £3, Y 22— importing DILIHIZ X - T Python 12
AR FENET,

NYT—2 Z2BRLTLIEZEWY,

module spec EY a2 —LEku— FT5DIffbh b4 v R— FEEHOERE &OLHAETZEMTT, importlib.
machinery.ModuleSpec DA Y A XY AT,

MRO method resolution order ZZIR LT 7ZX W\,

mutable (3 2—X 7)) I 2—RTABRATV 7 ME id) 2ZEZX 2B EEELETEET, 1
Sa2—47)) BBRLTLEEI W,

named tuple " HZHEIFTEX TV 05 HGEIE, ZTVERELTOT, £ 7 v 7 AT S ERIIH UENE
EHEOTDT7 7L ADTELMERDOERL Y ZRAIGHEINTVWE TS, 208 J R IMOEEED Fio
TW3ZeddHHET,

time.localtime() X os.stat() DRV EZZLWV L 2D D AAALBIIAFIN E X LT,
DL sys.float_info TI:

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

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

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

True

(EDRBID & 512) WL DD DHAFIT E X P AAARIN R o TV E T, ZOMICdHHIfN Z X T
Z, BEDZ T ZERT tuple AL, ZRIDT7 4 — L REERL THERTEEY, Z20E5%7
7 ZFFETEHE WD, collections.namedtuple() 7727 MUK TIER LD TEET, BED
FHiEE, FEITHOEHITE X TR AABLOLHIT & 2 T AIIENTINZR X Y v R 2BINT
ERE
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namespace (H%HTZEM) 2RSS N ZHBITT, HRTEMEEFHHE L TEESINE T, ARTZEEIEE
T2 bD (XYY FO) ANFIZR-b DT TR, BRSO, RENZ D, 2L T
HARABDDDHBH D FF, HRTEMEHETOHEEEZHC Lo TEY a2 HE2YR—1F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTRAlENTVWE T, /o EDET a—
NP FELEL TOE0HRT 2 2 212K o THETEBIE M R 2 XL £ 9, HlRIE.
random.seed() % itertools.islice() ¥ EL &, TNZNEY 2—/l random X itertools T
FEINTWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR —YDarsre LTOAEMENSZ PEP 420 T
ERI NIz package TTo HRIZER Ay 7 =D EWEN AR L FEL RN P TE, __init__.py
7 7 A NVERRWT2D, reqular package EI1XERD F T,

module SR LTLFE W,

nested scope (R A PIN/RXa—T) SMUTERIN TV I ERESIT 2HEET T, BlRIE. H2BEED
FOBBOHFTERIN TV EHE, NHOBEEIZMIOBEBHOEBESRTEE T, 2R MINMT
Aa—=TE 77 4V b TREBDOBRETIHTE, ZHORARTELVDTERLTLLEE WV, B—
ANERE, mDNADOR T —FTCERZGHAETELE T, R, 70— U ZEH2MHS L 7o —n
VAT DEZ FiAE X LE T, nonlocal THMUNDERICEZIADE T,

new-style class (A XA NI FR) S TREETDIZ IAF TV =7 Mifbh TV 3T O W]
T3, YHETD Python O NX—=Y a YTk, fiREZA VT FRADAD __slots__ . TAZ VY T X,
__getattribute__() . 77 AXY v R, ZLTHNAY v FED Python OHFr LWV, LR KEEL
FMATEE L,

object (A7 Yz b) KB (BHERMHE) L ERINIIRITN (XYY ) 2bO2TOT—X, b LK
BTD FAZAINI FR DFMOEIKS 72D L,

package (Sv 7 =) ¥ TEY 2 —ARLHFWZY TRy F =Y 2 EL I DK D module DZ ¥ TT,
HRMIZIK, Ry =2 __path__ B ZF> Python £ 7Y =2 + T,

reqular package ¥ namespace package ZZHRL TL FEE W,

parameter ({5 [%) HAMTDOFEART B (2 AV Y F ) OERCBOTHEENZIT 2 Z518 24EEL X
T R s D D 3

o MBXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTET P TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOBEIETT:

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

o NEHA: MBIZL->TDAGRLNZGIBEIHREL T, MEHEHDOTIET BEERDTIEDOV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly?
EAEEAS IR D £3

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

o F—U—FER ¥—V-FNZLkoTOAEZALNL5REEELES, ¥—V—FEHDO5IEZ
EFRTELEIME. BIZIELTD kw_onlyl ° kw_only2 D X 512, BEERDIRTIEY A M
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GO ERMESIBREIIHED « DL TT:

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

o TAIERME: (MOR5IE TR S NEREDMES BUIZ T) (EEOEK OB A5 2
LBNBZZERIBELET. OIS RIRFIEZ. LITD args @ X 5 WRG BB DRI * 2D 3
ETERTEET:

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

o HAERF—TI—F: (MORGIBTHICZT ONLEREDF—V — FHEICMZT) EEOHEED
F—U—FEIEBBEZ6ND e EBEELET, 2D X5 RE5IEE. LOBID kwargs DX 51
IR DR % BDOIF B TERTEE T,

IRBI1EEA T a v e BEDB IO LS L BIEETE, 72 a 5| ICZT 72V MEBIEETE
\i\j—o

R51% . FAQ @ FE5|IE R DEWIXAITI 2?7 . inspect.Parameter 2 7 A, function 2
¥av, PEP 362 2Z2RL T ZEW,

path entry path based finder 73 import 2 €Y 2 —)VE2ET import path £ED 1 DDEHFITT,

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

RAZY ) =T 7 A Y EDPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
RLTLZE W,

path entry hook sys.path_hook U R MiZ®H 3 callable T, $HE X7z path entry CHDBEY 2 —LE R
DT B IR - TWBIEAIZ path entry finder B L E 5,

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

path-like object (path-like 77 x 27 }) 7 7 A VT AT LR ERLE T, path-like £ 7Y = 7 ME, <
A%RT str A7V =7 MR bytes A7V =2 b, £713 os.PathLike B Fa L eHEEL 4T
V27 bDENHTT, os.PathLike 70 Fa LB R—FLTWVWEA T 227 X os.fspath()
FIEUCH T Z 2T str £7213 bytes D7 7 A VT AT LRRAREWTE LT, os.fsdecode() ¥
os.fsencode() I ZNEH str HDWIE bytes ICRDZDEMRILT 2 DIMHEX T, PEP 519 TE
ASNE Lz,

PEP Python Enhancement Proposal, PEP (%, Python 2 I 2 =5 4 I L THERELZMT 2. HD W
Python OHHERER Z DBERLIRFIC OV TN T 2FETLEH TS, PEP &, HAEICOWTOER
Firufiak L 1R R 3 2 e Dl (BEw) ZIRR 2 NETT,

PEP &, #EREDIREIC»H 5, 23 2 =7 1 I X SMEREDEME Python 127 SN 2 8kEHRMT
DNENDZD DR LN O 5 22BN L TWET, PEP OFHICBII2=27 1 NOERE
Bl zEIT5 2. RMEREXELT 2L DEBERDD £7,

PEP 1 Z2ZRLTLEZE W,
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portion PEP 420 TEFX41 T\ %, namespace package IZBS 5. BED 7 7 4 VD (zip 7 7 4 WITHE

MENTVWEHEDLDH D) 1DODT 4 L7 P VKNI D,

positional argument ({ZE5|#) 5|8 2ZRL TS W,

provisional APl (7 API) 5 4 77V 0% HIMELRIED & FHEINCRA SN DT, 2D LS

BAVR—=T 2= ANORKELZHRZ, WETH2 SN TVIMIEHIRINTOEEAN, a 7HFE
Bl Lo TR ARSI, RITIFAIRBEE (4 22 —7 2 —ADHIFRETEEN2) 2T
2% T, TOXIREHILRATONSDTIED D FHA - ZHUZ API ZHAATENTIZ R%
EENTOWREKRLERMEAZR L ZICOATOIE T,

TE APT IZoWThH, BABEHMORVWER R RKTFE) LARINTHET, MERSHIL L
GETORIT AR BIRREZRTRETT,

ZO7akRICE), BHES A TS VERMEE R T VLS —ICREVWHBLAD NS Z i<,
FHRE B X CELLZRHIT SN FE T, 585l PEP 411 2B L T 72X,

provisional package provisional APl BB LT ZX W,

Python 3000 Python 3.x VU =X A4 D=y Z3—ALTT, (Python 3 2R WVIFERDFES - 7 HIZES

NFEEETT, ) "Py3k” LRENZZ L8 HD T,

Pythonic D FFET—MNALE 2 7 THELNIza— FTIEA <, Python OFHC—INR A 7 4 4 212>

7BEZFRea— P, flzRiE. Python O—MHI724 74 F LA Tld for XalioTATII7LDTART
DHERICE->TL—TLET, DZ L DFFEIIEZDEHAZZ VDT, Python WIERTWRWA
ROV CEHEDO A v 2 =25 0d LILERA:

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

ZAuTH L. EFhwik Pythonic &K

for piece in food:

print(piece)

qualified name (Bffi%) € 2 — LD /B —>ULRA =T 05, ZOEY 2 -V TERINLZ T A, B

XYy RAD, 7 (R 2RKT Py MK TY, PEP 3155 TERSNTVWE T, by IO
B 7 ATIE, BHitEZA 7Y =2 FOAETERI LTS

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

pass

>>> C.__qualname__

VC'

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

>>> C.D.meth.__qualname__
'C.D.meth’
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BV 2 NAADOBRBTHEDLNS 2, TLEMH (fully qualified name) IZTXTOBASy F—I %G
2D Ky K. HlZ1E email .mime.text ZEIRL £ 5

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count (BRAV Vb)) H2F 7T 27 MTHT2ZRO, BRIV IB0RBR s E, ZD
F7Y =7 MIWEINE T, BRI T Y MIEFIX Python @ 2— R EIQIZBHNFEAD, CPython
FEOEBERBEHRTT, sys EVa—ME, Tl Iv—0MIBEOA TV 27 bOBBAY Y M E2HIS
72® D getrefcount () PIEZIRALL TV F,

regular package m#if7. __init__.py 77 A VEELT 4 L2 MY 2 LTD package,
namespace package FSBBL TL XV,

_slots. ZFANTODEET, 4 YVAXVABEDHEBEDH LN UDERLTEE, 4 VAKXV AFEEY
BBR5 52T, XEBVEENLET, 2T X fFbNET7 7=y 7T, ELLFEIEFPL b
Uy F—72DT, MRr—A, FIZIZAEVIEREL 227 TV r—2ay T VARV ADKRE
WHIET 5. LWVokt TZRIRE. HHORVDIBRZ FTT,

sequence (=7 Y R) BEA VT A X DMBNLERT 70 X% __getitem__() FkX Y v & @
CTHR—=PL, REZEIRT __len__(O) XY v REERL iterable TT, #ARARALY —F ¥ ZAENZ
%, list, str, tuple, bytes REDH D X7, dict i __getitem__ (O & __len__() dHKR—-FL
FIH, MR TR AEED immutable ¥ —%{HS5 728, =7 Y ATIEHRLTYEY
2" (mapping) £ ARINTVEDTHERLTL IV,

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

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

) ——

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTHEEII—2D5 DN X DB E T,

sice (RIZAR) —MRIC =TV O—FE2FOLA TVl b, AT4RIF. BFERE [ THERALNLHE
BoFoicaaryzEL e TEBNE T, BHIRIX. variable_name[1:3:5] T3, AHHIMN (RT)
LB slice A7V =7 PEATBTHHAL TVWET,

special method (55X Y v V) & 2 HNRE DIRE. B2 XMNE % T 5 72912 Python 7 HIEENICIFH &
NBAY v N, CORBEDXY v Fld, XYy FRAOROIERRIZT Y X —Ra7 2 OBDO0WTWE
o FFRAX YV v FIZDOWTIX specialnames TN TWE T,

statement (30) XUFAA —F (A—=FD” 70y Z7) ITARAIRBERTT, F X 2F—U— F2 oMK
NEbDDEBLLNTT, FKHFHITF if, while, for HDH £,
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text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF).

To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file (7FAET7740) str A7V =27 M eRiAEZXTEDS file object T, LIELIE, 7FA L7 7
AVEFERKIAAL MEFRODO T — XA MY =27 272 AL, THFA IV O—T 1 27 ZHINCAT
WET, 7¥FA M7 74 LDAIX, sys.stdin, sys.stdout, io.Stringl0 f Y AX Y AR EE T F
AFE=F ('r'or 'w') THWZT7 74 L TT,

bytes-like 7T TV b BRAZBETEBZ 77 ANVF T 27 MZOWTIE, NAMFUT 71l 35
JRLTEEW,

triple-quoted string (=E 727 #» — X)) 3 DDEKE L7+ — PElE (V) AT RA bR T 4 — () TH %
NXFF, BED (—E) 74— PXFINCHRTRETE 2 XFINTEVIEDH D TRAD, Eoh
OHHTHEMATT, 1002008 HLEY 4+ — FLBEIRAS —FTHLIZEL B TEET L, 1T
Wz (\) ZHEDORL THOEBITICERLD BN TELZDT, FFaXyi—yary izl
IR RIS RT3,

type () Python #7927 bORUIA T 2 7 I BED LI BRDDDERODET, HHWE AT 7 b
WEIZFF > TWET, A7V 27 POBIX __class__  BHET7Z 72 AL%D, type(obj) THIFL /=
hHkES,

type alias (B A V7 R) BORIAT, BZ#AFICRALTERL £3,

B4y 7R3 Ber b 2HEMLT20ICHHTTY, flZi:

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

pass

CHERDES I DFHAR TS TEET:

Color = tuplelint, int, int]

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

pass

FEEEDFIHD H % typing ¥ PEP 484 2L TL 7ZX W,

type hint (e > ) Z8 7 7A@, BBD I X=X 2R DEOFRFE N BI248E T % annotation
T3

B v MIMATIZR K Python TREFRHITIED D THAD, SHVEEN Y —LiC s THHT® D,
IDE ®a— R ) 77 72 Y 7 OFFICHRD £5,
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Ja—NVEKR 77BN BET. oa—F LV EH TRV DDA ¥ M typing.
get_type_hints() THUFTZ% T,

HEREDFADIH 5 typing & PEP 484 ZZH L T 1Z& W,

universal newlines 7¥ 2+ A b ) —ADERIED—DT, ULTDIRTEITRELIBIHL T Unix DITHK
HE "\n'. Windows OE '\r\n'. &> Macintosh O#E '\r', FIHEIZOWTEEL L Z. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() ML T X\,

variable annotation (Z¥7 /7 — 2 Y) BB 2 0IE7 7 ZABED annotation .

ZRD W37 7 ZABREICERZ NI 72 & 21, KA RERTT:

class C:

field: 'annotation'

BT T7—aidBEETEER O-DEbRET: FlIE. ZOZE int DEEXIRS Z &
PHIRENTVWET:

count: int = 0

BT 77— a YOI OWTI annassign SiCHH L TWE T,
Z DBEEICOWTHRIL L TW 3 function annotation, PEP 484, PEP 526 ZZME L TL &\,

virtual environment  ({RARERSE) HFARNICYI D BES M EITRE TS, 24T LD Python 2—% & 77
r—aFRICY AT L ETEHOTWA MO Python 7 Y 7 — a Y OEENCTHT 2 2 272l
Python Xy 7 —Y DA YA M — L EHETS BN TEET,

venv ZZIR L TL ZX W,

virtual machine (A= Y) BRIV 7 bV 27X DERSI N3 Y ¥ a2 —%, Python O~ >~
F N ba—Fay L SBRHALE N bO—F 2T LET,

Zen of Python (Python @1&D) Python ZHE LA T 2 L TOEZ Y723, Python OFGFFEAIL H¥E%
Y2 MZL7DDTT, MigE 71> 7 b T 7import this” ¥ 322 2DV R MEmRDE T,
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COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
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 for his Alternative Python Reference project from which Sphinx got many good

ideas.

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

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

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

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.18

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.18 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.9.18 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.18 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.9.18.

4. PSF is making Python 3.9.18 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.9.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.18, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.9.18, 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

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

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

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

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

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

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

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

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

RDOR=I 1% L)
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

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

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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.

ROR=STRER)
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
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.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.18 DOC-
UMENTATION

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

purpose with or without fee is hereby granted.

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

C.3 Licenses and Acknowledgements for Incorporated Software

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

incorporated in the Python distribution.

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

RDOR=I 1% L)
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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

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

(RDOR=1ZFE <)
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

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

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

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
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
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.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — AZOWTDROEHNEEATOVET:

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
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

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

algorithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

furnished to do so, subject to the following conditions:

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

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

Solution inspired by code from:
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:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

The author of this software is David M. Gay.

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

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

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy
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or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

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

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

RDOR=I 1% L)
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

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

* permission of the OpenSSL Project.

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

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

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* 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
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* 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
* 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.]

*/
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C.3.13 expat

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

--with-system-expat:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

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

--with-system-1libffi

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.15 zlib

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

system is too old to be used for the build:

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

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

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

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

appreciated but is not required.

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

misrepresented as being the original software.

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

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 FDHDICESEET:

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
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notice, this list of conditions and the following disclaimer.

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

with the distribution.

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

from this software without specific prior written permission.

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

C.3.17 libmpdec

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

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

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
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

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

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

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