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CDORFa2AVITIE BRBTS59 b7+ —ALTOD Python BEDE Y b7 v 7O—RIBRITE A&7
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ONE

CPython 4 ¥ &2 7V XiZa~<wy K74 Y e BEEHAN - THRA RREERITRVET,

CPython implementation detail: tiDFEEDa~ > F 74 ¥ AF— 241 CPython 2 IZELD FF, &
572 21813 implementations ZZ AL TL Z X W,

1.1 A>3 1>

Python ZEEIT 22 %, UTDOSBEEEDA T a v EHETEF T

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

BBSHA. bo b RNEFATEZ, BEICRZ ) S 2E#T5 L TT:

python myscript.py

111 122 —T A XX T3>

AR TYVEDA R —T 24 RF UNIX 21D DB THE T, X HEL ORFHIFEZEMEL TV
ERCR

o tty TN RIS NEEA T e b IcREE N5 E. EOF (end-of-file 3XF, UNIX T
Ctrl-D T. Windows Tl Ctrl-Z, Enter TAMNAIAE) ZZIFM S £ T, a~x >y FEXITWD, Zzh
ZFITLET,

o 77 ANELEIRD, BHEATE LTI 7 ANEBEINGE, ZOT7 74 A0BRT Y T NeiiAilA
TRITLET,

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

o ¢ AXVR I 7> a v EMALTEHINLIGEAE, AV R £ LTEXNZ Python DX EETL
3, AV K OFFITSUTTRUI S NEBITEIRET 2 2 D TEE T, [TOLEHEDEA X
Python XOEHHERTT !
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e -m EZ¥a—JL% 2 LT Python Y 2 — N RRIZHBEY 2 — L EREINGE, ZOEI 2 —L
ZRAZVYTPELTEITLET,

A RTIT 4 7= FTIE. ASTOREPFEITHN S —RENE T,

AVRTYVRZESoTHEENZ AT a Yy YA M T Ld e, #T 22 TO5/8UI sys.argy 28
DEF, - LU, INF 0 DFBHER (sys.argv[0]) 37075 LDV —REAEERTXFITT,

-c <command>
command N® Python 2 — FZEITLE T, command 3BUTIZE > TRYI 6N 1 T LEDOXT
T BHDEY 2 —Da—FEeREUTL, THOZHXFIIE®RERD X7,

DA T a yHPHEESNIIHE. sys.argy DRMIOERIZ "-c" IZRD, ALY FT4 L7 FUD
sys.path OEHICEMEINET (ZDT A4 L7 MIRDHZET 2a—LE by TLNLET2—LE L
T import k2 X512k DETF),

518 command ZH5E L T & A X b cpython.run_command ##H L £ 73,

-m <module-name>
sys.path 2 OEEINZEY 2 —LEZDEY 2 — L EHE L, TONEE __main__ TV a2—Lr LT
EITLET,

5180E module %70 T, HIRT (.py) 2D TIWIT ER A, EY 2 —LAITERZ Python Offt
MED 2 —L4 (absolute module name) THZNEFTFTH, HENZNEHFIL TW2 LI £¥
A BIZE N 7V RARNCED 2 E2T T 20 LOLEEA),

Ny =% (BHTZEEARYy F—UdE0) THMLWEEA, BHEDOEY 2—-1ORLDITy Fr—
GG Z NI GG, A X T Y R <pkg>.__main__ % main €Y a2 -l LTHEITLET, 20D
ZEENIZAZ ) T LTEINET AL IR zip 774V EA VR TY XD T 20 BEX
FCECIZLTOWE S,

AIR: ZO0FTYaVIFHARAAREY 22— C TEPNLBREY 2 — VB MHETE I A,
Python EY 2 —7 7 A L EFF>TWRWLLTT, LAL, AV R IFEADEY 2 —LiE, 728
ZILDY — A7 7 A VD37 THHHEEET T,

DA T a yHEESNIIHE. sys.argy DRAIOERIZES 2 -V T 7 A VDT NNRIZIZD F
T (EVa2—NT7 74 VERBLTVSHE, BRAIOERZ "n" IKRESNET), c AT a v [
i, ALY b7 4 L2 YD sys.path OFEEICBME N E 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 VED 2 — LA Z Y e LTEITEINED-HDa— b 3, il
12, timeit EY 2 — IR D k 5 ICEITAHET

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

python -m timeit -h # for details
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5% module-name Z45F LT B# 4 > b cpython.run_module %M L £,

BE:
runpy.run_module() Python 22— FTCE#fE X 2 i HEE

PEP 338 - €Y 22— V%2 A7 VYT b LTHETTD
N—=Y a3y 31 TEH: __main__ $7TEI 2 —NE2FITTE v =8B REMEIhE L,

N—Tay 3.4 TEHE: L2y r - R—FXNF L

HEAT) (sys.stdin) 263~ Y FEHARAA TS, BEANDNEZ — I F AL GE, BB -1
AT a VIEESRE T,

COFTT a v PIEEINTGE. sys.argy ORI DEZREIZ "-" T, ALY FT 4L 27 UM
sys.path OEBIZEBMENE T,

SIEEEL T %&b cpython.run_stdin ZEHL T,

<script>
script N® Python 22— RZ2FEITLE T, script 1&, Python 7 7 A b, __main__.py 7 7 A V3D
57 4VL27 MY, __main__.py 77 ANBDH D zip 77 A NLDVTIRLED, 77 ANV AT L LD (H
W E FAIHERT) SR TRFIUERD FR/ A

DA T a yHPHEESINIIHBE. sys.argy ORAIOERZaA~ Y F 74 Y THRESNLRAZV T+
BT b ET,

A7 VT MM Python 7 7 A VEEBEEEELTWESE, 2077402874127 bUB
sys.path OJEIHIZEBMEN, ZDT7 74 UE __main__ TV a—n 2 LTEITINE T,

ATV TG T4 LI P YD zip 77 ANAVEBIEEL TWRBEE. A2V 7 M sys.path IZE
Xh, ZOHD __main__.py 77 ANAD __main__ EV a2 -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.
518 filename ZHHE L T B A XY b cpython.run_file ZiEH L £,

2E:
runpy.run_path() Python 22— N TEEH 2 5 F iz HEE

AVBR=T 2 ARF T a VREZONRP -GG, -1 PIEEIICIEE Eh, sys.argv[0] HZEDFF
("M kD, HEDT 4 L7 YD sys.path OEBITEMENE T, i FIAFRETHIUIX THiTE
JBIREAREDS BEIINCER» SN E T (rlcompleter-config 2B L TL 723 W),

BE:

1.1. AV k31> 5


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

N—ay 3.4 TEE: X757 BEORED BEFNCHEMLEINET,

1.1.2 —i&F 73>

-7

-h

--help

-V

2av Y RIALF TS a oVt LET,

--version

Python D N—=2 a Y EFE B 2R RLTHRTLE S, HHopl:

Python 3.8.0b2+

2OEETHE, RDESICEDZLDENL FOERERRLET:

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

N—Tar 3.6 TEM: -VWW A7 ar,

1.1.3 gofttox 73>

-b

bytes ¥7:13 bytearray % str LI L7HE. £ bytes % int LB L GEICES 23
EXEET, COFTS a vk 2 EINELESE (-bb) 1k, T ERESEET,

N—T a3 35 TEHE: bytes & int OLBICHEL £ 3,

HZ N 75E. Python &Y —RAEY 2 -1 D4 ¥ R— MRZ .pyc 7 7 4 VOIEREHAEE Ao
PYTHONDONTWRITEBYTECODE BRIBZER DB L TL 72X\,

--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.

NP —DF Ny ZHh AL E T, (FMREHTT, arf AT a VIKEFELET),

F1EIIVFSAIVERIER
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PYTHONDEBUG HZHRL TL 72X W,

-E
4T PYTHON* BRFZR 2 ML 5, BIXIX. PYTHONPATH X PYTHONHOME 7% ¥ T,

-i
BROIDFIEICR 7V T I BB EINZLGER -c A7 a YIFIHIhZGA, sys.stdin AKX —3
FUTHNENRWEEDED T, A7V T bpavy FEEITLERICA VX577 4 7E—FICA
D %£3, PYTHONSTARTUP 7 7 A MZFHAABEE Ao
COF T a iZra—rVERP, A7) T IBRINERESEDL L EICEDAR Yy 7 F L — A%
N3 DIMENTF, PYTHONINSPECT BB L TLIEE W,

-1
Python Z[RHEE— FTEITLE T, -E & s IR EZNE T, BHEE— FTIX sys.path i
AZVTRDT 4L PIRLI—FDHA bR Fr—IDFT 417 M) BAERA, 2 PYTHON* 3R
REBDEHEINE T, 2V 2EEDDH 23— F2FEAT 202 < 72DIZER 2HIRPFR SN2 D0
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 3.5 TEHE: PEP 488 IZftoT .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 VT 4 TE—FTH copyright £NXN=Pa DXy 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, ZOATYayi@E3 v a7y Xa{bEEMILET, Th
I2& D, str, bytes B __hash__ () BB FTRIFAIRERELT 7 YL b ThET, Ny > 2E X%
Python 70+t X TREETF 2, Python Z# DR LEETLHEEHO FRAREZMEICZD $3,
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, OARYES1> 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— ROFEEMEZMEICT 22 e K E T,
N—Tay 37 TEH: ZOF T arpEHRINLELIEDELE.

N— g v 3.2.3 TIEM.

A—HOHA rNYT—SDT 1 LI k) % sys.path ITEML EE A,
2E:

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 R
WCLE T, BT site ZIRANC import LTH, IHHOBIERFTEINFTEA (EITLEVWEEE,
site.main() ZFOFH LTI E W),

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

stream.
PYTHONUNBUFFERED BB L T Z X\,

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

EV a2 ADHIHEE NS 7RIS, ZAHEZ (T 7 ANVELREL ML VETY 2a—)L) b —FEh
TR T Ry =Y%M L ET, ZEHIIEEINLEGE (-vw) id TV 2L 2RKRIT I 21
FryvZENLET7 7 AN LTy =2 BN LET, £/ BTIROEY 2 -2 )=V T v
FIZBT 2 IEMBIRMEL 5, PYTHONVERBOSE B L TL E&E W,

-W arg

HEHIE, Python OEERIEIET 7 4L b TIIEE R v £ —I% sys.stderr ITFRLE T, AW
BEEX vy =Y B3 ROEXTEREINET,

file:line: category: message

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

BED - AT arvERETRIIENTEZIT, BER 1O EDF T arve~vyFLEE &,
BRI~y FLEF TS a7 7 aPEMIEDET, FiER -V A7y a vidEREIRET
(BHIDEENRE LI BT, RERFT T a VT 23EEX v I PRRENET),

X, PYTHONWARNINGS BREER %\, Z LT Python 7B 2'J LA DH 55 warnings €3 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 ZZMR L T 72X\,

Unix DA O D #1cnd ZFS5 =012, YV —RADBRIIOTEAxy FLET, 2. DOSEHHD
Ny ZDAEHRE LTVWE T,

MeARREBEDOF TS a v DDICTFREINATHET, HEDYL Z5 CPython XU FOEZERL

TVWET:

-X faulthandler (I faulthandler ZHXLL £

-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 HWT Python DX EVHI D HETDO L —2%
ML E 3. 774V P TEEHO7 L —LDEDB L —RAD P L—2ANy 2SN E T, &
K NFRAME 7V —L®D L =Ny 7T FL—R%MIET 5121F -X tracemalloc=NFRAME
PHEALTLEX W, #lllE tracemalloc.start () 2L TLZ X0,

-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.

FEEDOHEZIE L. sys._xoptions HELOLWMO T HHEKET,
N—Par 32 TEHE: X I 7 arpBinshzlLx,

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

2

<

N— a ¥ 3.4 THEM: -X showrefcount BL U -X tracemalloc A7z,
N—¥ a3 ¥ 3.6 TEH: -X showalloccount * 7> ar,
N— a3 3.7 TEM: -X importtime, -X dev, -X utf8 A 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 v 3.9 TEHE: Using -X dev option, check encoding and errors arguments on string

encoding and decoding operations.
-X showalloccount A 7> a UHIRENE 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 IRIFEH

DT OBREZAEIE Python OFECHEL £, BEAKT -EXR -1 Soa~x > FI74 VA1 v F ORI
XN FE T, HELEZLZWCaAY RIA4 VA, v FPREERE I —N—F 4 RT2DIEFITT,

PYTHONHOME
fR% Python A4 72 VOEHZ2EBEL LT, 7741 FTIE 7477 VI& prefiz/lib/

pythonversion ¢ ezec_prefiz/lib/pythonversion »»HMRINE T, T I T, prefiz &
ezec_prefiz ¥4 VA M —MKEFDT 4 L Z b UT, WAHET 7 4L b T /usr/local T3,

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

PYTHONPATH
EIV2a—NT7ANLDTF I AL FDOBRAZZEMLEST, CORBERD 7+ —<v MIT 21D

10 F1EIIVFSAIVERIER


http://www.jython.org/
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PATH 2 [WUT. os.pathsep (Unix 252w, Windows 256t Iany) TRYIHN 1 D LD
TA4VZ PURZATY, fHELBRWT 4 L7 PV IRESER LICEES XY,

WHEDT 4 L7 M VICHIZ T, PYTHONPATH O b V¥ 27 Python €Y 2 —L (Y —AEAXTH
AVARLANEINIBRTD) 2E&D zip 77 AVRBRT 2L TEFT, HIEEY 2 — LT zip
77 ANLDOFH 5 import 5 ZEIETEERA,

T 7 4V b DR ANREA VA b= URIFTTH, @EIX prefiz/lib/pythonversion THED £
Fo (LD PYTHONHOME 2B L TL &V, ) T BIC PYTHONPATH ([BEIMS KT,

LD A2 —TxA4RF T3y THHAINATWVWS X511, BMOBEBESRRT 4 L7 YD
PYTHONPATH ®FRNBMINE T, MBXRIE Python 7027 J A0 5 sys.path £ 2 LT
BETHZeDTEET,

PYTHONPLATLIBDIR

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

N—Y a ¥ 3.9 TEM.

PYTHONSTARTUP

CDERDGAIABAIREIR T 7 A VDG E, FEE— FTRAO T > 7 BRRSNSHITED
77 A4L®D Python 2~ RBETEINET, 77 A NVATERINTVWE ATV 27 boA VK-
FENAT I 2 P ENGEE Y Y a Y TEMETICEAT 201, 77 A VIENERNRa<v Y R
LR CARIZEMTETEINE T, 207 7 A AHNDOTa Y7 sys.psl % sys.ps2, BHLITT v
sys.__interactivehook__ ZZEHE TS Z & dHIKET,

514k filename Z#EE L T B A X b cpython.run_startup Z#EH L 9,

PYTHONOPTIMIZE

OB THR W FHNRRETIDIE -0 F 7> a vRIBET 3D HMTY, BREPHELRSE
B, -0 ZEBEEE LD LRI £3,

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

ZOERICETR W FHNERETEIDIE -d 7> a v RIBET 3D EHMTY, BEEIELRS
. -d ZEBEHEE 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.

RIREH 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
DRI THR VN FINERETIDIE -+ A7 a VEIEET 3D EMTE,

Z#% Python 2— F5» 5 os.environ Zfio TEHL T, unr 748 TRHDOA VAT
%—F%EE%UTZD\_X#“G%ETO

FIEIEL T BEE A N> b cpython.run_stdin ZEH L E T,
N—Ya ¥ 3.9.20 TEHE: (also 3.8.20) Emits audit events.

PYTHONUNBUFFERED
DL TR W FHZHRETAIDIE ~u 7> a v RIEET 2D L EMTT,

PYTHONVERBOSE
COERNTE TRV FEINERETIDE v AT avBEETLIOLHEMTT, BREREL-%
&, v EREBOEEE LD EICICRD £3,

PYTHONCASEOK

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

PYTHONDONTWRITEBYTECODE
ZERNCETROFINEZFRE L1HE. Python 13V —REI 2 —1DA YR—FRIZ .pyc 7 7
ANEZERLES LB LB DET, B AT ay2IEET 20D 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 v 3.8 Tl

PYTHONHASHSEED
Z DEBMPHE I N TV WSS random IZFE I NG E, GLEUED str, bytes 779 =2 + D
Ny Tady— RiIZfEbh s,

PYTHONHASHSEED ISEEEUEICEE X NT25E. ZDMHEIEAN Y ¥ 2T V& 2 (bDH 5 BLD hash() KD
EES — Ricfibi 3,

ZOHMIBEHEODH 2Ny S aZ0[EICTAIETT. FIZIEA Y X—TVXHFOHCT A MR
Python 7Rt AD 7 7 AR TNy ¥ a2l HHET2DICHVET,

BEUZ [0,4294967295] D HHERTRINEZRD $¥ A, 0 ZHET 2 Ly > a7 & ALIZENL
ENET,

N— g v 3.2.3 TIE.

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

conversion length limitation.

12 F1EIIVFSAIVERIER
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N— a3 v 3.9.14 THEM.

PYTHONIOENCODING

ZDERDIA ¥ 2 — T REITENIERE ENT WA, encodingname: errorhandler &\ 5 AT
e IR ) /e o — i jo > a— ¥ % EFHZ L %9, encodingname ¢ :errorhandler
DEFIEIE D 5 HIEET. str.encode() LFIUEKRZEHL T,

BT 7 — 1 DA, errorhandler OEMIIMA SN EF; N> F F13HIT 'backslashreplace’
T3

N—Y a ¥ 3.4 THAH: encodingname DERFTIMEREITR D F L7,

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

through the standard streams are not affected.

PYTHONNOUSERSITE

ZOBRBEBDPFTEINTWBIEA, Python & 21— site-packages T L2 kU % sys.path
WIEML £€ Ao

BE:

PEP 370 - 2—%Z ¥ ® site-packages 74 L Z btV

PYTHONUSERBASE

user base directory & E L ¥ ¥, ZHNIE python setup.py install --user HKFIZ user
site-packages directory ¥ Distutils installation paths D SR %EHE T 2 Db E T,

BE,

PEP 370 - 2—%¥Z & ® site-packages 74 L7 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 # Warn once per call location
PYTHONWARNINGS=error # Convert to exceptions
PYTHONWARNINGS=always # Warn every time
PYTHONWARNINGS=module # Warn once per calling module
PYTHONWARNINGS=once # Warn once per Python process
PYTHONWARNINGS=ignore  # Never warn

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

1.2.
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PYTHONFAULTHANDLER
Z DB ZE TRV FINIERE S NG, EEIRFIC faulthandler.enable() DSFENHE E R
£9, Python D hL—ZANy 7% X 73 57-0IT SIGSEGV, SIGFPE, SIGABRT. SIGBUS B XU
SIGILL ¥ 27 FNADNY RSB ALET, -X faulthandler 7> a > 2 EiTTI,

N—a v 3.3 Tl

PYTHONTRACEMALLOC
Z ORBEERDZE TRV FINHRE E N5 E. tracemalloc £Y 2 — /L% F|H LT Python @ X
EVEDYTOML—RZHBLET, ZBOMEE ML —RAFDO ML =2y JTREFEIND 7L —
LOBRKRETT, HlZ1X PYTHONTRACEMALLOC=1 DFE, BFID 7 L —LDALRFELET, #FHilid
tracemalloc.start() ZSH L TLZ& W,

N—a v 3.4 Tl

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

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

PYTHONASYNCIODEBUG
Z DIRBEER D ZETIR W FHNIRE SN/GE. asyncio BV 2 —L D TNy FE— R BEILE
NE5,

N— g v 3.4 TEM.

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_OBJ).

e pymalloc: use the pymalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_OBJ 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.
e 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— g v 3.7 TEH: Added the "default" allocator.

14 F1EIIVFSAIVERIER
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N—a v 3.6 Tl

PYTHONMALLOCSTATS

ETHROWXTFINIRESINS &, Python #7248 A7 27 b7V —FPERINERE, vy v b
R VFFIZ pymalloc X €V 705 —X OFEHERER L E 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 TEH: 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().
FIF AT RE 72 Bi5E: Windows .

N—=ar 3.6 TEM: EDFLE PEP 529 2L TS0,

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.
MR RE72 B354 Windows o

N—a v 3.6 TEM.

PYTHONCOERCECLOCALE

If set to the value 0, causes the main Python command line application to skip coercing the legacy
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:
e C.UTF-8
e C.utf8

o UTF-8

RIREH 15
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If setting one of these locale categories succeeds, then the LC_CTYPE environment variable will also
be set accordingly in the current process environment before the Python runtime is initialized.
This ensures that in addition to being seen by both the interpreter itself and other locale-aware
components running in the same process (such as the GNU readline library), the updated setting
is also seen in subprocesses (regardless of whether or not those processes are running a Python
interpreter), as well as in operations that query the environment rather than the current C locale

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

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

can be overridden using PYTHONIOENCODING as usual.

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

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

Also note that even when locale coercion is disabled, or when it fails to find a suitable target
locale, PYTHONUTFS 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 TEMM: XhELLIE PEP 538 2% %2 L TLF 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 TEM.

PYTHONUTF8

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

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

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

function’s do_setlocale parameter has no effect).

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

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

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

different default behaviours:
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o Command line arguments, environment variables and filenames are decoded to text using the

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

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

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

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

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

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

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

N—=Tay 3.7 TEM: XhFELLIE PEP 540 2L T2,

1.21 FNv T E—RFEH

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

PYTHONTHREADDEBUG
RESNTHA, Python 3R Ly FFNy ZERERRL T,

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

PYTHONDUMPREFS
BESINZIHE, Python 34 VX TV XD ¥ v XYV RIFK-TVWEA T =7 b e BTV
FEXYTLET,

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

1.2. RIREH 17
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TWO

UNIX 75y k7 #—LT PYTHON Zf£>

2.1 B%H/N— 3> D Python DEELA YR R—IL

2.1.1 Linux

FrAYD Linux 74 A Y a2— 2T Python 37V 4 Y2 =& nTEH, ZhW T8y
=Y LTHHEMAEETT, L2L, T4 R M) a—arioRy = TREFAHLUZWEREDF 2 v
BHRHD ET, BHRD Python 2Y — A HMWHICa Y A LT 2 ENTEET,

Python 37V A4 Y XA+ =L ENTELT, VKIS MV RBMONGE, T4 AN Ea—2aryHJoyr—
VBB ENTEET, UTFDY Y7 2BHL T T

2E:
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 2—# —[a)iF

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

2.1.2 FreeBSD & OpenBSD

e FreeBSD L —4—2% Python 2w 7 =Y ZBMMT 2ITERXD LS L TL 72X W

pkg install python3

o OpenBSD Z—#—2% Python »Sv 7 =Y ZEMT BITIEFRD 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 ZEE T 21RO 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 AF3 2 Z e BN TEE T, Python DL BRAN—T a2 YFHAATRETA Y A b —
NTBEIEHTEET, eg pkgutil -i python27.

2.2 Python DEJL K

CPython Z HZTa Y AL LEWHAER, £3 V-2 RAFLET, BV IV —ZAROY —2%EX T~
O—F, H2VEY—RVKRI PUDLLHILL 78— ZERLTLZI WV, (y FOMERICER L 72\
A7 a—UpPRECRBTL x5, )

L RFIHIGEFEDa~ Y FTITVWET

./configure
make
make install

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

E®E: make install ¥ python3 NA FVUZ EHEXFLIFV I IZWELTCLEI 2D LAEEA,
Z D7, make install DfNH DT exec_prefiz/bin/pythonversion DA A ¥ A+ —/LF % make
altinstall 2RI TVWET,

2.3 Python ICBARTBNAET 71

Ihsida—Ang A=A OBHNZIET TZEILL $7,; prefix (${prefix}) & exec_prefix
(${exec_prefix}) A Y A b = VIKBIHKFEL TWVWT, GNU Y7 by =70 ko THRINET; 2
DZORFALCTH25ERDHD £7,

BIZIE 1FLALD Linux A7 ATE, WADF 7 4L 3 /usr T,

TP/ T4 LI S

ezec_prefiz/bin/python3 A4 Y27 ZOHELEE N B 5
prefiz/lib/pythonversion, BHEEY 2 -V Z2BNT 274127 VD, #HRINS
ezec_prefiz/lib/pythonversion 5o

prefiz/include/pythonversion, Python #i5k%> Python O#LGABITHE L 725 include 7 7
ezec_prefiz/include/pythonversion ANVERNT 2T 4 L2 MU ORI N B 57,

20 % 2 & Unix 73y b7 +—LT Python Z{5



https://www.opencsw.org/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://github.com/python/cpython/tree/3.9/README.rst
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2.4 =Dft

Python A2V 7+ % Unix THEICMHE S 012, FIZIERD IS LTRIZ VTS M Z2FEITRIRET 7 A L
(PN

$ chmod +x script

)7 shebang T2 227V 7 FOLIHICEE T, 2V TVLOHERWHERZ

#!/usr/bin/env python3

T. PATH 255 Python £ ¥ X =7V X =% L F3, L L, W2H»D Unix I& env 27> REF
BWDT, 4 &R—=T1Y X—=D,RA% /usr/bin/python3 D X S5 "—RFa— FLRFNUIRSL RV L
NEHA

Yz nawy F% Python 2271 7+ 2 5# 5121, subprocess EY 2 — AL ESBIRL TL X0,

2.4. 0fth 21







THREE

WINDOWS T PYTHON Zf£>

D RF a2 XY ME Python % Microsoft Windows Tffi5 & 212K - TE K RNE, Windows [EH OEIEIC
DVWTOMEEZIEZ 2 Z e 2HHE LTVET,

ErAY®D Unix Y A7 LS —E 22 13#E > T, Windows 121k, ¥ A7 L0 YK—+F 3% Python £ > 2
F—ar2EBENTVWERA, Python ZRARIRECT % /2912, CPython F— AIEEFEDM. TT
D VY —2 T Windows f YA +—=F (MSI v =) Z2a A VL TEE L, BMOZ—FTHbD
NZATAVRTVRE T4 TV R22—F T IEMT S Python f YA ML= a vk, Zhibf VR
F—ZlFEL LTERLTVEST, A YA b= TRE—YDITRTOLI—F DDA VA M—LT 3
TEHTE, o Zhr@olishz7 7V r—yara— AL REmYD ZIP 7 7 4 L AFARETT,

PEP 11 THELTW3 & EH Python ®V Y —RiE, Microsoft IER Y R— A TH 22 LT3
Windows 72 v b 74— DAZHR—FLET, DF D Python 3.9 1 Windows 8.1 € ZN XD HF LW
Windows # 9 R—+3 2205 Z 2T, Windows 7 ¥R— b BIPEREEX, Python 3.8 4 A h—
NLTLIZE W,

Windows T2 % 1 Y A b —ZICRBZL DAL DOHDH D, ZRENDPHR[ER[ZFR o TVE T,

RERAVAF—F RKEETOaYR—2 Y IPEENTE D, Python ZF5HREEN L AREED 70
Yz MTHRERERK TS,

Microsoft ZRTINYTr—2 &, A7V F 8y =Y D%EST, IDLE OffifZ OBHRIREICHE L ->
¥ TNIRER D Python T3, Windows 10 23RDSNE L ET2, o7 a2l T L2 BT e R REIZ
A YA P—=ILTEEF, Python RZDY - L2 EHT 2L OFEMNRa~vy FHEHLTVET,

nuget.org INVT—IWF, MEENA 7L =2 a VDD DOEERA Y A =TT, ZHid Python
Ny F—YDENRERRZ Y T MOFTRHMRAE T, 7y I 7= FARETII R, 2—HF—A V& -7 =
ARY—=NBdHH EEA,

BHIABFTRERINY T —2 &, BOKRERT SV r— a VIiCHEDIALDIIZHE L 72, Python D&/ Sy 7r—
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3.1 ERRIVRA =5

3.1.1 41X b—ILFIE

X >ma—FTE2% Python 3.9 DA YA b= 425D FT, A X FTVXD 32y MR, 64 Ev M
BENZN 2 DFOHDET, WEBAVA =5 BRAIOXY >a— R4 A4 Z3/hEL, BBk aYyKR—
3V MEA YA D= FETRICBRBEIC U THEMCX Y Y a— R LET, FTS5AVA VA= 1TIE7
T A A VAP VIRER AV R=2 Y PHREFENTOT, 4 X —3 v MEIIA 7> a FALREKRED
FDORPIFICREE R DEST, A VA M—ABHZAY v — R2BIT 3 1E0DOHEICOVWTIE 47 vO—R
RERAVAL=IL BB LTRXW,

AVAM—SFBBETE L. 2 0DFBRE»S Ve 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” %33R L /=855

o EBHEMRIE FETY (7L C IYEALTIATITVDIRT AEHHBRETH 72D, Windows
D Python Z2F % 23 NTDLI—FHEIFICA YA b =T 553 BETT),

e Python 3®»R7aDZT—HFT 4L 7 P VIRA VA =L ENET,

o Windows @ Python Z>F % EZZDA VA= 4 F— FRAIDR—I D RELEDF 2 v 7Ry 7 R
BEHE->TA YA P—LERET,

o HHES 4 T5Y, FRAMARAL =, TUF ¥, pip BA VA F—ILENFET,

o« TDAVAI—NTY 4P —FRYIDODTHDF v 7Ry 7 2% F vy 7 3THUR, ERIBEER PATH 124 >
Ab=TF 4 L7 NUMNEBIMENET,

e Ya—bAhv b ALY bA—HFEIFZAMRIICRD FF,
24 % 3 & Windows T Python Zf§f5
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"Customize installation” Z#ERT 2 2., £ Y X b=, 2OoMF T a A VAV —IEDT I > 3
VOEBEREYDA VAR —ILDED XSEERET, TAv T URALRLT Ny INLFVEAL VA M—ILT
DRI HELEBEIRTINENDHZTL £ 9,

FTRTOL—FD/DDA VX =L D7=dHIZiE "Customize installation” ZFEATL IZE WV, ZDHE:
o BEEBEMPERDBEDIS LOLEEA,
o Python & Program Files 74 L 27 FVIZA Y X F—LEHFET,
o Windows @ Python Z>F+ & Windows 74 L 27 b VIZA YA b=V ENET,
o FFT aFABMEEEZA VA N —AFRIGEIRTEE T,
o HHES AT IV ENL PA—RIZTV AV A NVTEET,
o ZIOENFTIUI. A VAP —AT 4 L7 PVIET AT LBREZR PATH ICBINE N E T,

o Ya—bhy FBITRTOL—YFTHHTEE LSRR ET,

3.1.2 MAX_PATH O%IBR%ET S

Windows ZFEEANC R RADE X 260 XFICHIBEATHET, 2F b, ZHI DBV ASIIMERTE T
Br LTz o—IlhadenWd 2T,

Windows D RHFTRTIZ, Z OHIRIEH 32,000 XFETHRTEE T, BEHEL, FV—-TRY > —
D "Win32 O EW AR EHMIZT % (Enable Win3d2 long paths)” ZEHICT 25, LI A MY F—
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem D LongPathsEnabled O fi
1IRKETIRENRDD T,

ZAUTE D, open() B os TV 2 —IL, IDIFE A Y DN ZDIEEED 260 XF L D BV A2 EZIT AN,
BIZeHNTEZ IR ET,

INoDAT a v ZEELLSL, TAMUEOREIBEDD FHA,

N—Y a Y 3.6 TEH: Python TRWRZDYR— FHAJREICHR D F L7z,

313 A2XA=FD GUI BLTAI>YRAF—ILT 3

A VAP =5®D GUI THHTEZITRTOLA T avid, avY R4 U IEETEE T, ZHICED
I—F e DOMNFER L THZ L OEBBICE LA YA =BT X5, A2 U T Mg VR =1L 21T
HITZENTEET, Brob LT 74V MDOEEDRDIZ, GUI 2MiIflFszklLicchbavcy 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.

31. RERAVRAF—3 25
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EDPDTRTDA 7 3 id name=value D TEL 3, value XK 0 THEEZHERNL. 1 THRREZHR
ft. TH2 P RRADIBETT, FHAMMRERA 7> a Y O%EL2EY A MILLTOED T,

26 % 3 E Windows T Python %5
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%Hl FEA FT7#ILE
InstallAl- | AT LVA FRA VA=V %5%E | 0
1Users 173 %,
TargetDir | f YA M=% T 4 L2 MV, InstallAllUsers {2 WTERENE T,
Default- FTARTOL—HFMIFA >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 YR —=1D7/® D | YLocalAppData%\Programs\PythonXY,
faultJust- | 774V b 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 | 11 1H,
Associate- | 7V F ¥ HA VA M=LTRHEHIC, | 1
Files 7 7 A VOBEMITEIT S,
Com- TRTD .py 77414 +ay | 0
pileAll RANVLT .pyc 215,
Prepend- . 0
Path PATH 124 :/\X]‘*—Jle/f L7 rV
& Scripts 74 LZ NUEBEML,
PATHEXT IZ .PY ZBMT 3,
Shortcuts | 4 YA b =T34 X TV X K |1
FaXYMIDLEANOYa—1tAvy
FEfES,
In- Python v =a271%4 X F—JL | 1
clude doc | § 5,
In- TNy INALF VAL YA = |0
clude _de- | ¥ %,
bug
In- MEHDAY X -S54 T750 %4 |1
clude_dev | A b—1F 3,
In- python.exe L ZOMEH7 7 f L% | 1
clude exe | f YA b—1TF B,
In- Windows @ Python Z>F v ZA4 | 1
clude_laun¢het 2 b —15 3%,
Install- Windows @ Python Z>F+¥ %3 | 1
Launcher- | XTOZ—HFIZA YA b—=1F 5,
AllUsers
In- BHES A 77V EHREY 22— % | 1
clude_lib A VA N=VF B,
In- NY RVR®D pip & setuptools % | 1
e gip | 4 ¥ pE= T %o .
In- TNy 7YKL (Xpdb) AL VR |0
clude_sym{ r—19 %,
bols

Tan

m1/7T. 233 L L TITNTDD % 2 N, 9
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BIZIXFT 7 NV N TS AT LV A P Python 4 YA L — a YEENMTIIIE, U Fa~v Yy F2ExE
T (axyRFuryFr&D):

python-3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

TRA AL =2 LOD Python D=V FARIAL—DA VR +—L%2—PIZEHITHOE 212, DIFa
TV RO a— by FEENUERWVWTT, ZHEA YA M= DORIIDOR—IZHALL TR RL, i
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 NVOBENITBEAENZDT, ZHUIFZVF ¥ A A b=
BEADYATLTA RBA VA A2 LEGEDLI—HF T YA s —NVIZRoZHEDBEDTT, )

FETUVRMLIEAT S aid EIT7 7 AV ERICEGATD unattend. xnl &N TF N7 7 AV THZ S
CeHTEET, ZO77ANMEIA T a v e ZOEDOV A MEBELE T, X7 MU a—beLTEHEZ
b, ZAEBETHIIBIEICERINES, LAY I TFRAMTCERILATEIXTFINDO X %
TT, UM, kDBl ATarvEty b T237 74 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 40>O—-FARELBA VM=)

Python WL OhDERRIIRANICX Y B — R LA YA P=FRZEEENLTORVED, 06 DOEEE
AVAR=IVLEIEEIRT 204 VX =3y MERDPDBEIZR D ET, 4 VX —3 v MERPDLEIZR 57
VWEIIZ, BTOAVKR—2 Y P 2T CRTEZRI XYy u— LT, %BL2% BEEK (layout) ZIERK L.
CARKBEMBEIRI N0 D ST, ZhblEA YR —F v MEREDEDRRNEI ST LET, ZOHED
Ay ra— YA ZBBEDEICRKRELS BRI LNEEAD, L ZADHEBA VA =L 1L LS T2
B, a—HiFyyvadhlza—2FoZ 3 THEHATT,

avw Yy R7ary I oM TOavy FEFEFTLT, BRERI 7 ANVETELZRILTE Y 0 —RFRLET,
python-3.9.0.exe FFIIEREDA VA P —F OAFICEZHEZ, AEHDT7 7415 LOEHEIEZ 572
Wk, BT 4 L7 P YAIRELEMEEZES DR SN VE I LTI,

python-3.9.0.exe /layout [optional target directory]

HEWRRERT DI /quiet A T2 a VY ERIEETIZILDTEET,
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3.1.5 12X +—ILEEDEE

Wo 7z A Python 254 Y A F— L& Ni=5, Windows D AT LERED 70275 1 e #EE) Y — 0 S
REDBNMPHIBRDA T E 9, Python DY MYV ZEIRLT (704 VAPV EZEH ) ZERZE T, 4V
AN=FFBRXVTFVRAE-FTHEET,

4 YA b= GUI T "Modify” Z#Rt, Fxzv 7Ry 7 ZADEREEZ 5 Z ¥ THREDBIMHIFRITE £
T -Frv IRy 7 ZADOEREZEZRINUX, A4 VA =L ENLDHIRENZZDIELERA, WD
POF T aFIDE-RFTREET LI LI TEERA A VA=A T4 L7 MIRETT, Zhbo%
EZ70DTHIUE, FRCHIBRL THASHA YA =L T 20ERH D %7,

"Repair” Tld, FEDHRETERA VAP —ILENIZRETRTDT 7 A LEMIFL. HIFRXATWEDHE
XN T T277AVEBIELET,

"Uninstall” i& Python ZZRICHIBRL E T, [TurJaeiiE) NOBEDOTY Y 2D Windows @D
Python Z>F v OB D £3,

3.2 Microsoft X N 7N\ iTr—

N—a ¥ 3.7.2 TEM.

Microsoft A b 7,89 7 — &, HIZIXEEDPEICHEERICHES Ce 2 BRI L 2fHICA VA =L TE 3
Python £ ¥ X 71 2T3,

DNy =% 4 YA =T 212 BHD Windows 10 D7 v 77— MZiRoTW3 Z & &R L.
Microsoft A 7 7 VT "Python 3.9” LB L £35, EAKT 7V 2 Python Software Foundation 233
MLZbDTHL e 2R LT, £ VA= LET,

&: Python 3HIC Microsoft 2 b 7 CHERICHHTEE T, dLBEEID X ERI RS,
LWy =I5 BATHEE A,

=g

A VA=A LRI, RAZ— b X=a2—5 Python 2R3 TEHNTZTL x5, 2WE, python &
KA TLTaxy F7ar 7 % PowerShell Dt v > a ¥ ofZ5TL LS, EHIT, pip ® idle & X
A 7LTpip BV IDLE 2FHTZFF, 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.
{RABERIEIX python —m venv TERL L. BIMLL TH@EICZ £3,

BEIZHIDN— 2 > @ Python %4 > & b —)L LT PATH ZHUCENM L TH %5 1E. Microsoft 2 b7
DHDTIERW python.exe € LTHRAET, LAY A=) L% Python 127 27+t ZXF 31T,
python3.exe » %\ X python3.x.exe ¥ L TffX £¥,

3.2. Microsoft R N 7Ny ir— 29
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py.exe 7V F ¥ —13Z D Python D4 Y XA b =N Z BT ETH, ERDA VA —=F—I12LB L VA=
NEEELET,

Python ZRET 21203, &) X 770 L#aE) 25, A &X—1) 1&H 5 Python 2527V v
JLTCT7 YA VA —=NLET, 7YA4A YA =Tk, IO Python IKEHEA VA =L LELTDNY
F=UbPREINETH, KERREELREINET A

3.2.1 BIXofE=E

Microsoft 2 b7 7 7)) OHIBRIZ L D, Python 227 VU 7 MZiE TEMP R LY R U D & 5 BIEHDOHAD
TRREBZAAMHRIZENTL XS, ZORbY, HMAHOL 2ANEZALE T, X7V T M THAEDHH
TEELRIFNEZ S WIEEER, BeRDA VAP —5TA YA —LTI2HERD 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 7Sy 77— EY A X &’/ L7z Python BHE T, ¥ A7 ARIKTHZ 2 Python 23EWRERLHI A >~
T =2 a PRI RATLATHS 2 EZERKLTOVES, nuget i& "NET 72Dy Fr—I < p—
P TID, EARRIIMHE S Y =L EAR Ny =T L THIEFIC EFSEEL £35

nuget DFEHAIEIZOWTORFIDOBERZIF 211X nuget.org 1IZfT-> TL 72X WV, T ZTH 551X Python B
FEFIWZL o THRRENTT,

nuget.exe A< K I 4 v —ld, HlZIE curl ® PowerShell Z{# 5 T https://aka.ms/nugetclidl
POEEXY A —FTEZTLES. TOY—AERD XS I T, 64 bit H2WF 32 bit D~ V[A
JORHAN—T a > Python 234 YA =L TEXE7T:

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=I 1)
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(FiDR— 25 D %)

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

—MENZIE, nuget Ny F—=JIET v I L= FTEF, XD LLA=TY a VIFHIEIITA VR =L &
N, IR TBREINET, 25 T25R0DIC, FETEZ Sy F—IZHIRL. BES YA —1T5Z
YITEET, ZLDCI VAT A, EARBTTZ 74V Z2RELTBIRWVEGEE. ZOEER2HEINCLT
WEd,

tools 7 4 L2 bV X RIUHMNIZ build\native T4 LZ b UDBHHET, TOT4 L7 b VK 4 YA b—
NEN7 Python 2235 C++ vy =2 MTfEZ S MSBuild B,%7 1+ 7 7 4 )L python.props %
BAET, TIWHREEZANS L BEINICA Y X2V, ELRRIZSA 57V %4 v R—-LET,

nuget.org IZH %%y 7 — JIFRDR—JiE, 64-bit N— a2 ¥B www.nuget.org/packages/python . 32-bit

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

3.4 1BDAHAGBNY T—T

N—a ¥ 3.5 TEM.

A A M DHECAR (embedded distribution) &, H&/NRD Python BEZ A ZIP 7 7 A VT3, THUI,
IV Ra2—YRoEZNCT 72 RAENEDTRELMRT TV r—varyo—fe LTEET 2 228X
L72dDTY,

EiEN 2 b, HOAAHORA L, BREEH. AT LLIAM)DFRE, A YA P=LINTWVWE Ry 7 —
Vol —HFDIRT LH S (IFIX) TRHI L TOVET, ZIP NIIMEES A 77 U8 T ) av (L
WX Db X Nz .pyc & LTEEN. F/2. python3.dll, python37.d1l, python.exe, pythonw.exe
DIRTHA>TWVWET, (IDLE O X5 RIXRTOKEY % &) Tel/tk. pip. Python F¥ a2 x>y 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.

= RR—F 4 DR T =P 7TV —2a>DA YA M=K > T, HDAAMEA L FE CHBATICA >~
2 =L ENBZRETT, @BHED Python 4 YA ML — 2 »O X 5 IKEREEEIC pip #5221k, 2
DOEEFTEYR—-PINFERA, TTH, bro LAFEEZIZZE. HHEHOZDHIC pip &0 THH
TEHILRETEZ2b LhERA. BN, 2—FICEHEZRET 2ACHBEEI T L A=Y a D
AR RIETEZ L5, V—F =T 4 =D r—=JBF 77V r—>a yOo—fe L THbINEZXRETT

("vendoring”).

ZOBHD 2 0DBEHDHTELZ 22— 75— %, YUFTHALFT,

3.4. BORABRBNY T— 31
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3.4.1 Python 77U —> 3>

Python TilibE Nz, BT LD IV ZDHELZEHRIEILEDRWT SV r—a T3, HbdiAA
MBI Z DT — 2T, A YA =y 75— A Python DT T4 R— b NA=Ta v E2EDLIZDIEZ S
TLxY, ZOEENPEDIICEBBNTHEINEDLIKIFELT (HA2WVIEHIC, YOXS5 7R 72y a
FMTHRBNEDR), 2 DO HD 7,

FVF X ERBFHNRFET I 7 AN EHES ZeE b ro Lica—T4 Y72 BE LETH, 2—HFict o
TRERLBBEN LRI —FEREREE R D ET, hREA XEINZT VF ¥ TiE, b LigirHiE Python TH
TENZ 7R 77 AOHAZREHEH D FHA; 742V @I AL AL, AP ANN—Y a VEREEE
L. 77 A VOBEMNITIBZAUHIG L (IRES KW TEET, FLAYDTr—ATREIREZLT VF %
F. N—FRa—RIhiza~vy R4 UXFFHITHMIZ Py_Main ZFFOHTOTHEDIETTI,

L D7 7 —FI3, python.exe F721% pythonw.exe ZNER ATV K T4 V5 HL & b ICEETN
HINyFI77A40hya— hy b 2RET228TT, ZOBE. 207 TV r— 3 VIZEROAHETT
137 < Python TH 2 X 512AZ5DT, IEFPEELTW2 Python Rt X7 7 £ VOB & X
T 2DIC2—FHRHZ 0D LAEE A

BEDT7 T —FTE Ry r—I1, A ETHRHARETH 2 Z & BRILT 72512, Python E77 7 4 L
ERILT AL PVIRA VRN =ILENBZRETT, Fillkh 7 > F ¥y DHEEIET7 7V r— a ViREENICHRE
NRABBETIEENDHZDT, Ny Fr—JRIErDGEHMCEETE T,

3.4.2 Python DIE&HIAH

24T 4 7a—RTEDIN, ARV INEEOLSIRDDOEVELTEE5B87 SV r—>a > T3,
Python ¥EDALHDOEMIZZOBEMNICHEZ £, — AN, 77V 7= a YOREBRAT 4 7Ta— KA
W2H Y, —EA python.exe ZMEUH 20, EHEMIC python3.dll ZHVWE T, ¥55D5 —ATH, B—
FAJEEZR Python 4 X 7"V X 23 2 Dizik, HOAAHOEAEZEMLT7Z SV r—2a DA X b
L—=>aydH 77417 MUIREL 22 THATT,

TIVr—=2aryMES Ry =%, A VR T) ZPPETNCRBEARZIEET 2B H 5 DT, (EED
BCA YA b=V TEET, F/z, WOAAHARMZMES O L@HD Python f YA L —>ay%ff50
ETORARPZENED D FH A

3.5 BlONVFIL

{80 CPython OEAFYIOMUT, BMOEREEH > TV B BIESNI Sy 5 —IDBH D 5. UTFEAKD
HHN=Ya v DX BEHETT:

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

Anaconda AXR®DH % (numpy, scipy X pandas D X5 R) BIERET 2 -l RvFr—Y<vx—T¥y

conda

Canopy [alfEf7 Python fEHTEREE (comprehensive Python analysis environment) ] T, T7 4 X 2 IED»
@Eﬁ%\y‘—‘/b%ﬁ&ij—o
32 % 3 & Windows T Python Zf£5
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WinPython ELFEADERERSy F =28 Ror—IDENL RDHDY —L%2E&T, Windows [EH
DTF4 ARV E2—ar,

IRy =% Python RMD T4 77 ) DRI arnEdEns L3R AL, 27 Python
F—LIEINLZRTOLERALTI R LEFADTIHERELITZE W,

3.6 Python %187 3

a<y RF7r Y7 b & O EFIC Python 2FE4T3 572512, Windows DT 7 4L b DBREZEHE VL OOE
2TV EI DS LNELA, 4 YA b —F1% PATH ¥ PATHEXT BHEER X E 247> a VEFEML T
WETH, ZHRBEHDOI R T L7 FRA VAL =2 a YOBERIZEITEIICEZDBDTT, dLddbhk
T HEEINER AN =2 2 > D Python 25 OTHAURX, Windows @ Python Z>F v OFIFZMHE LT
(AR

3.6.1 fiE: RIREBDHRE

Windows Tld. BREBZRZHEHAMIZZ—FLRLES AT LALNILVDOB S THRETE, HdWEia~wr S
oy 7 b —RINCHRETETET,

FRFINCERIBER PR E TS I2E, a~v Yy R ury S 2l E set a~v Y FE/fVE T

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

INSOEHEIF, MIBICEfTIABELCaY Y —VATETINBTEDa~Y FIEHAXHh, /2, 0o
YA BHRT AT RTOT Y r— a VISP NE T,

N—t VPl ETEBLZHAR S DRBFOLZHDMETEMI NS DT, H LWEZ RN S RZRICHIEM
T5IEDTEET, python.exe BWA-TWBT 4 L7 + Y% PATH ITENT % Z ¥id. Python O]
N=T a YDERET 5 X 5 ITRFET 2 7D O— IR TIETT,

T 7 AL b OBREAREEAMNCEET 212, [RE—b) 22V v 7 U THRERRy 7 AT BRELBER
B EMBETZ0, (A2 —207axT 4 REDPD) PATLOFMRE VT REEZRORE K&
VEIZVy LT EXN, IRTUB ERZEA 70T, 2—FREZHE VR T7 L2RBEREZBINL /-
DBIELDTEE T, AT LEBELEET I3 DHRIDO~Y YNDHIRDRNT 7R (DF b EHE
WERR) 23 EET T,

A Windows 133 AT AZ KD B3I 2 —FEHEFEELE T, ZORZFENITED PATH DIEIERRIC
G I3 B R 2RI R 2 BH D ET,

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.

=&,
3.6. Python Z#E/7 3 33



https://winpython.github.io/

Python Setup and Usage, 'J!J—2X 3.9.21

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 ET7 71 ILZRDIF3

N—Ya¥ 35 TEHE.

HEIMNC/ER S L% Python 4 Y X —F YV XDAX— b A= 2—JHH%Z# 57217 T4 <. Python Za<> K
Far b EEBLEZVWEESI RS LNFEFRA, A VA M—FRIEZDEDDORERITOIF S arsrdh
N

A4 YA =T DERHIDR—IIZ "Add Python to PATH” ¥ W5 LA DA T avhdbh, IhEERT 3
A VR =TFA4 YR M= VIGFTRREZE PATH 1B U £3, Scripts\ 7 4 /L X DG EBMI L E
T, UK bavwy RFar 7 b»5 python ¥ XA L TA YRSV RERBIL]ZD, pip ¥ XA LT
NRor—I4 YA M=% EFHLEDTEET, a2 34 U b0EEROT, X2V hkaxr K
A VEIBNETREBTZ2 D TEET, AVYRETAY OXEESHLTRIW,

A VAP ZDF T a v EAEMCLTOWREP27T22 LT, 4 YA M= 2HEFEITL T 'Modify
BBEAT, TNEAMILERE T, H20EZE 58T L d, PATH ZHEFHTBIETE T, #E: REZ
BOHRE 2B LTIV, BREZH PATH 121 Python £ YA R —LF4 L 27 N R EBLRENRDH D £
T FPDOTY MY EEIany TRY > TROTLEIWV, ZhOEFIILL RO X512 ) £3 (MUK
D2 50Ty M VIFBHCFELTWE DD ERELTVET):

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

3.7 UTF-8 €E—F

N—a ¥ 3.7 TEM.

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

This may cause issues because UTF-8 is widely used on the internet and most Unix systems, including
WSL (Windows Subsystem for Linux).

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 /& REZHDELE for how to modify environment variables.

When UTF-8 mode is enabled:

34 % 3 & Windows T Python Zf£5
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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.

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

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

3.8 Windows @ Python 5> F v

N— g r 3.3 TEM.

Windows @ Python > F ¥ix. £ % Python ODNN— a VOMBORE L E 72T 22 —FT 4V 54
T3, A7V T b (FRiFa< Yy FI4 V) TRED Python D=V a YOFEREZ 6N b, MEEFR
EL, ZON—=YarBFETLET,

BRIRZR PATH IS X B2 HELE ST, TDF VF v X Python O—BEIEAA—Ya vz, ELLBRRLZ
To TODTVFXEIRTLIARRDBDEIDSI—HF DA VAL —ayDFEEE L, £, #HiL
CAVAP=NENEEID B FFHEON-Y a VB LET,

7Y F DAY T FLDHERIE PEP 397 IZHD £7,

3.8.1 RHIC

ARV RSA U SRENT 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 v 35
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A VA=A ENTWVBRHN—T 3 »D Python DiEEFT 2T TT, BEEBVIKT TSI TEE
TL. 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.

2—HFZTLD Python £ VAL —a >y TlE, A YA M= ARCEH TS a Y TIRELBWVIRD, S0 F v i
PATH IZBIE L E A

The command:

py ——list

displays the currently installed version(s) of Python.

{RA8BIRIE (Virtual environments)
N—Pa v 3.5 TEM.

(FEHES £ 75V D venv EY 2 —DHEY —)L virtualenv TEo 7)) (REBRIED 7 7 7 1 7IRET
Python ORI AN—Y a Y ZIBERTIII UV F v ZEEEFHT 2L, SV F X370 —n"1igf v 2 7Y X T
B2 FORBIBEDODDEFEITLET, ZFB—rULRIES DA Y X T Y XEETT 51203, (AERREOBE
PEIET 20, FREHRINC B — oL Python N—2 3 YRIEE L TL 72X W,

AOVT D 5EFT S

7 A MH®D Python 2271V 7 bRERLEL & 5, hello.py EWVWIHATTUTONED 7 7 A M 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 =ILERTVWBRHTD Python 2.x DN— a VBEBRFREINZIEZTTT, Tl 1THEZUTD
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.

AT Y RPLOECHL EIERELRD, BAITAD DKW "python” 134 ¥ X b= L ZHTWS Python2.x
DEHN—=2a v 2RHAT2 I CHERELTLEE N, ZHUIERGTEHM L. python 23 —#HYIZ Python 2
163 Unix OO -DH T,

771 IV OBEERTHSEENT S

A4 YA M=URIZ, ¥ F viE Python 7 7 4L (§&bB .py, .pyw, .pyc 7 7 A L) WIBHEFT 5721
TTF, 20D, THHD7 74 0% Windows DT X7 0 =5 —TXINIZ Vv 7 LEEEI VF %
b, ETHRZDO LR UHEZE > TR 7Y S IAHONEIRNEN—T a VEIEETES XI1T4D
%79,

DI BZEELARIZ. H—D 7 ¥ F ¥ DEBETONEIC L o THEED Python N— 3 Y ZREIFHCY
K—FTEBZLTT,

3.8.2 > /\> (shebang) 17

A7 VT N7 7 ANVOFRHEDITH #! TIHE > TV BHER. ZDITIEY =NV (shebang) T& L THIS
TWVWET, Linux Rt Unix F OSIZ 25 L fTedbd e RK-—1PLTWVELD, ZNODT AT LT
X, AZ VT IBEDESIEFTEINDEERT DAL b EF, Windows @ Python 7 ¥ F v ik,
Windows @ Python 227V 7 MR UKREZMHHATE 2 X 51l LoflTidzh s DREEEDHAE LT
LTWET,

Python 227V 7 b D 2 7% Unix-Windows MITBMEAIEEICT 272D, ZOFVF ik, YDA V&
TV ERPEONEZ0ERETEZ212DORKED R a~v Y FEFR—FLTVET, R— b 3REEa
<Y R TDbDNHD 5

e /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python
e python

BRI, 3 LAZ V70 1{TED
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#! /usr/bin/python

THEE > TWhkbH, 7740 D Python OfEMIRES N, HENET, £ D Unix L TEET 2
Python 227V 7 ME T TR ZDITHEFET 2EABDH D ETDT, FVF XTIV ENLDRZY TS+
BERLTHES 2N TEZIEZTTT, HREIHLWAZ Y F b%E Windows ETEWTWT, Unix £T
BEHTH-oTELWVWERS RS, Yz NVTDI 5 /ust 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— a2 ¥ 3.7 TEBHI: python 7 ¥ F ¥ D 3.7 22513, KREIZ 7-64” ZH1F T 64-bit IREERTE %3, &5
W YA F—NR=VaVBLDOAY vy —N=V a7 —F%77F %72} (BlAIX. /usr/bin/python3-64)
THHETZET,

/usr/bin/env JERD Y = N UATITE D 5 —DBE KRR FMEDRH D £, 4 VA =S TS Python
PERTHENC, ZOFRIX Python 5E1T7 7 A/ L% PATH »OMEL FF, ZHE Unix @ env 7RI T A
HIET 2B ENT, Td PATH 225 DMEEL T 5 DT,

3.8.3 T N\U1TD5|8

> 2 NVATTIE Python 4 Y2 7V ZIZEINZBEMOIBERET DI TEET, L XiE, 2y
TRHUTD XS CEIPRTVWEELEL L S

#! /usr/bin/python -v

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

3.8.4 hRXATM1X

INl 771IICEBHRETAX

Z7YFxid 200 ini 7 7 A VERLIITE XS, BARNCIE, BED 22— —0 "application data” 7 4
L2 MY (0% D, Windows DX SHGetFolderPath {2 CSIDL_LOCAL_APPDATA %5 2 THER X iR - T <
574127 FY)Dpy.ini &, FYF R EELT4LZ MVIKHD py.ini TT, "ay V-V RO 7~
Fx (D% D pyexe) & 'Windows’ RO Z > F x (D% D pyw.exe) &EF—D .ini 77 4 VEFHL £7,

"application data” 74 L7 M UV THRESINLREIX, EIT7 7 A VDBRCH 25D LD EBREINET., 2D
72D, FUFrDBICH B .ini 77 ANNDHFZIAAT ZLANTERVZ—FIE, 70— LR ini 7 7
ANAVANDa=y i LFEZ (override) TEE T,
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T7FIW LD Python N—3>DHRXEIAR

EON=Ta»® Python Za~< > FTHEHAT20E2ED 270, N—=Ya VEffirha~wr Ficgdohs
BBV ET, A=V aVEBHMiTREAY Yy — "=V a VEBEESTHED, £ 7> a OV LF (V) k<A
FN=Ta VIRETHZIMET T, X 51T, 7-327 R "-64” ZIBFL L T 32-bit H 2 WX 64-bit DB
LOERENERINZ 0 ZH R TEET,

7ot Z1E, #!python W5 ¥ = NATREAN—Y a VEHiT 2 EAEEAD, #!python3 3 XY ¥ —1N—T =
VEIEETEN-Y a Vi TR EAET,

awy RienN=Ya YEHfiFARO LR WEA, BRELE PY_PYTHON 2R EL T, 77 4L D N—
Va BHiTERETEE T, RESNTVWARWEGE, 77 4L MEZ 737 TY, ZOZBuE 737, 73.77,
73.7-327, "3.7-64” D XS RIEBDEEaA~Y RIA4 U ofRETEE T, (7-647 7> =2 ~i& Python 3.7
DBEDZ v F v TULPMEZ RV EICERLTL XN, )

<A F=nN=Y a YEMiTFSRO» L RWEE, BREAR PY_PYTHON{major} (Z 2T {major} i&. LFT
REINTBEDRY ¥ == a VEHiT) ZREL THRBRAN-Ta VEIEET LI LN TEET, £5
Wolzd Ty a VBRSO SRITIUE, U F viEA VA b —iEAD Python N—Y a Y ERFIZELT, Bo
WMol ZDAI %y —=N=Va VI~ AF =V VYV —ADSbRFTOBDEMHALE T, RIEXNTWBEDHIFT
EHDFERAD, BEIEFEDAIT Y —N=Va VRETEROBBRICA VA= LEN=Ta VIR DET,

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

P =L ENTWVRIBA, 64-bit N—T a3 YOIEIHHICEREINET, ZHIET ¥ F ¥ 32-bit & 64-bit D
YELTHEZ 5 LT, 32-bit DT ¥ F v &, HEEXNIN— 2 ¥ AMEAATRET HAUZ. 64-bit ® Python
EEBELTETLET, ChE EON=YarynR PCIIA YR P—LEINTVEHDATT ¥ F v DEH)
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 IDEHELEHETEFET,

{1l

o BHT ALY a VHREZINTVRVEA, python BX U python2 a2~ NidAf YA b= &h
TWVWB RO Python 2.x N—=Y a2 Y2 AL, python3 a2~ FiZA4 Y XA b= L ZNTWBEHOD
Python 3.x Z#HL ¥ 3,

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

o PY_PYTHON=3 D¥#A. python B &L python3 a2~ Fld b4 YA =L ENTWBHRHITD
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

ZHEWIZ, ACREERZS VF v 2MES INI 77 AL THERTZ2eBTEES, INI 774 LDFHY
T35t avid [defaults] IR, F—RITREZROXF %00 PY_ C WO EEFEZH->7Z2bD L
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FLTTYT (INI 7 7 A LDF—HIEBFARF/NIXF2 XA LIRNZ EICTHEREL LIV, BEZBOANEZ INI
77 ANTORERZ 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

Y

I

BRIGZRL PYLAUNCH_DEBUG ASRE SN TV H, REMEMAITH o TH, 7 ¥ F v IZZWilE#RE stderr (2
Fhary—n) IKTHALEST, ZOBERDOX v —IFFMT LD ZO0VHDTTH, ¥V ofN—
Y a v ® Python BHAIXNzD, BREREDNN—Y a YINERE N5, Z LT, HREOD Python 2FETY
BZDIbNE#Ra<~Y R4 v EHZATINET,

3.9 E2Xa—-IILDRE

Python Z@HZDF 4 771 (& site-packages 7 # LK) B#A YA =L L71zT 4 L7 M VAL 3,
Z®D7z®, Python % C:\Python\ T4 L7 bVIKA VA=A L1z T2L, T74+LVbDT4 77V
C:\Python\Lib\ ICFEL. ¥ — F =7 4 —DEY 2 —/Lid C:\Python\Lib\site-packages\ IZI&{H3
5ZrITiEhET,

sys.path 252 EEF &3 %1213, DLL & [F U4 (python37. _pth) 22FEITAIAEY 7 £ /L (python. _pth)
YEICARID . _pth 7 7 A VEERL, 14TIC0&F 1 DDA %FEEL T sys.path IKBEMEXNZ X5ICL
TL7ZE W, DLL ISV T 7 A MEFEATHREY 7 A VAR ES W7 7 A V2 EHELET, 2
ED. FORBIR FURAL LEHAADEARTR T T LA THIRTE %9,

TZ7ANPFELZE ZE, ETOLIY R MY L REARIIEHAS N, Rite— Fickb, 20774112
import site EIEELTWVARWVWIEDIX site 254 Y R— b TERIARDET, ZHTL # THE ITIIEHX
NEF, ZNERDRRIET 7 A VDB R TN 2 B 2 VIFHENSZATF, site DA VK- X
FEFINTELT, EEOa-FHIFBTEEA,

import site ZHEL L L ZE. (7T Y X —RaA7HHENTDHRWV) .pth 7 7 A LI site EY 2 —LIT K
DIEFE@E DU E NS Z LITERLTIEE W,

._pth 7 7 A VDRI 5728 Z2id, Windows Tl sys.path IZRD X S ITHRESNET:

o RANCZEDZY FUMBMENE T, THEAIL YT 4L Z MU EBELTVWET,
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o FDRXIT, PYTHONPATH BRREBMNPFET 5 2 &, BIEZH THHINTVWB EIS5IGEMENET,
Windows Tl& F 7 A Z3JIF (C:\ 728) EXHIF 572012, ZORBEERICE TN ZADXYID X
FREIaorTRIINERSRVEFEICHERE L TLEE W,

e BIIT ” 7 FVU s —aD)XR” % HKEY_CURRENT_USER 7* HKEY LOCAL_MACHINE O H1 D \
SOFTWARE\Python\PythonCore{version}\PythonPath D% 7% — ¢ L TERTEZ N TEET,
P I7F X774V MEL LTI an Yy TRYSNERSRAXFINEFROZ N TE, FHL AN
sys.path ISEMENE T, (HFEDA VA b —=F—=13FTXT HKLM L2FHLZWwOT, HKCU &
WHZETT)

o PYTHONHOME DSE%E XN TW3BIE, Z4d "Python Home” ¥ LTiHbh %3, ZHRLIDIGEE,
"Python Home” %#H#EE 3 272912 Python OFEIT7 7 A LD ZAH 6 ” HHIZ 7 4 47 (Lib\os.py
¥ 721% pythonXY.zip) BEEX N E T, Python home 25RO > 7FE. ZZ050W 2007
74 L2 bV (Lib, plat-win R ¥) 2% sys.path IKEBMENET, ROoLoRRhokBE. a7 R
% Python path &1 R b VICEFE X N7z PythonPath 2> SR E T,

o Python Home 2SH2% 5§, BIRAE PYTHONPATH DIEEZIN T, LY ZA MY Y FUDBROH»S
mrolGa, BT 277 40 PO ARABFHSNE T (Bl .\Lib;.\plat-win & ¥),

AAYDEFTT7 7 ANERUGHP—D DT 4 L7 VI pyvenv.ctg B3H 235G, LUTORR - 78
DEHINET:

e PYTHONHOME 23F%E XN TE ST, home DI A DEE, home HEDEX 4 VDEITT 7 A4 uip
LBHET 2D TIERL ZDORRZHNET,

FRELTISRDET:

o python.exe 2 ZHNLSD Python T4 L7 b VIZH D exe 77 ANVEF[TLILLE (A VA =L
EINTVWBHATD PChuild 2 HEHEFITINTVWBIHAETD) core path BSFAXAN, LA MYA
D core path IIEHRIN T T, 2RO L P2+ YD "application paths” IZEICFHAAENE T,

o Python 2Mid .exe 7 7 AV (DT 4 L7 DV IFEET 255, COM BHTHAAENZGER
)RR FERTWBEEIE. "Python Home” I IHEEXNT. LI X M VICH S core path H3FIH
XhEd, ZRUADL I X R YD "application paths” IZHICHAAENF T,

o Python 23Z® home ZHOIF 603, LIYZXMVDEDZRVES (ZHUIVWL D20 THEH, LR
A YA L—=Yarvty b7y TOHEEINT exe). NAZRNMED T 7 4L k& U THI 225
bhEs,

HBEHEODO7 7V r— a YREAMYNC Python Z 82 R LEEWEEIE, IFOBE (DWihd EizidME
W) WCEDIEDPDA VA ML= a vy e DEELE#ITZ N TEETS:

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 HEDFE(T7 7 A h b0 — FF 20D THAUL, Py_Initialize()
WECRH LIZSESL - T, Py_SetPath() 2 (RIKTH) Py_SetProgramName () % BH/RAICHECNHI LT <
72E W,
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o HHD7 7V —> 3 »h 5 python.exe % EIF 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.)

INBIETRATATA RITA VA=V ENEZT 2 4NN, BRT=D7 TV r—3 a gy Rt
FAT7IVDAC—IEBELBRVEIRCLET, 2he LRTNWEDRO7 TV r—yaroa—9ii M
PLOMEZINZ 20 LAERA, LTIHELLERIIOREINRETT, 1EF2PDBDIFL IR MY NDIFE
HED AR L —F D site-packages DEEZ D LZIIRT 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 EMOEZa—I

Python 3277 v F 7+ —2HfE2HIEL T E T, Windows I LWL =— 7 RHKEED H D FI,
FEHES £ 75 ) L MERD S A4 75 VDM T, HODPDET 2—LY, FIVoMEEERES DDA =Ry
F3HD F T,

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

3.10.1 PyWin32

Mark Hammond 2 & » TEHF X7z PyWin32 €Y 2 —Lid, #A 7 Windows EHOVR— 2535 E
Va—HETT, ZOEVa—VEUAFDOI-T 4 VT4 ZEATVET:

e Component Object Model (COM)

Win32 API FENH L

LYY

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

PythonWin & PyWin32 iffELTW3, > 7LD MFC 7 7V 5 —>a > T3, ZHEEL ML Y OF
Ny HrEt, 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\T1ILT3
CPython ZHZTa Y A L LTWEHAE, BRINICTRNEZ LI V- ZIETZ 22 TT, BFHVI—X
RDY =25, il Fzv 77 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.
EUL R 7 a2 00T O—fRAYLIE#RIE, PCbuild/readme.txt IZH D 3

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

3.12 ZH DTSy b T +—L

Python OB DOHFT, BRI R—-FINTWERODLDT T v b7 4 — 25 (2—F —CHHEE
DRRDIDIZ) BR=TFEZNBRL B> TVET, TRTOVR=FINRVT Ty 74— LDV TDFE
#MlZ 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 —FPRRFEEINTVE T Iy F 73— 22220 TOFEMARIERIE Python for
Windows ZZHELTL 72X W,
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http://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/
https://www.python.org/downloads/windows/
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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 AV X =)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 VAT =NEITI ENLDODRDBDHRFITAD £7:

o Applications 7 # /L& IZH 3 Python 3.9 7 # /LK, NKD Python 74 AV a—¥ a3 i
EFNZBFE IDLE; & Finder 2°5 Python A7 V72X TNV w o Lz EICEHT S
PythonLauncher,

e Python 177 7 A V%54 75V % &% /Library/Frameworks/Python.framework 7 L — A7 —
Je A VAP =73 Y 2 VDORRZZOEHZEML %3, MacPython 27 >4 YA =173
Wik, s 3 oFRHIBRT AR LI WETTY, Python EfT7 7 A AADS 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
L= a3 0 Python 4 YA =L 25EICE. ENEHERICEET 2 2 DDORK % Python
BREENRa S a—RICA YA =L ENE70, BXT 275D Python D SRZHREL, HHT2 Z L BEHEE
T,

IDLE IZEANLV TR =2 =23 Python D FF 2 X 77 RT2ZeNTEET, H L Python 23
ELOFDTOGEZEFFa XY PDF a— bV TAVERNPOHAED D I 2BTITDLET,
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b LMD Unix 7 v + 7% — 4T Python ZWENA TV 255121E Unix > =42 5D Python 227V
TrDFTIOVTOHIZGRE I L 2BTITHLET,

4.1.1 Python X7 cDRITHE

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 EETT BRI /usr/local/bin B VD RRICEENTWS Z ¥ #iERL T
72& W,

Finder 26227V FF2F(TT2DI2E 2 DDNERDH D $7:
o PythonLauncher \NFJ v 2§53

o Finder O~ 4+ > K225 PythonLauncher # ZDAZ Y7+ (LI .py RZY T ET) &
ST 74N DDT7 TV r—2ay e LTERE, A2V T 7740 E TN Y v 7 LTS,
PythonLauncher DIREFHEIIIE DX IIWCA IV S M2 RITT 202 EE T 2HRARBENHD F
$, option ¥F—ZMLABSEFI v 7T THFITIZILICINOLDRELZZAONE T L, R
REA =2 —PORTOETIIN L TRELET LI EDHTEET,

4.1.2 GUI TRV T +ZFE1T

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 TiZ. python ¥ pythonw D655 THMHR X,

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 1EFH . BID Python INTr—20
AVA =)L HizZRLTIZEW,
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https://macromates.com/
http://macvim-dev.github.io/macvim/
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4.2 IDE

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

4.3 EMN®D Python N\ 7r—S DAV A M=)l

BAND Python Ry or—I% 4 YA M —=NVFTEHENPNLDO0HD FT:

o Ny —F Python OIEHED distutils E— F2HoTA YA b —1F 52N TEXT (python
setup.py install),

e 2L DRy —VX setuptools LIRS pip 7 v X—EfFoTH A Y A+ — L TE X T, https:
//pip.pypa.io/ B L TL1Z& W,

4.4 Mac TO GUI 7OJ3=2>7

Python T Mac £ GUI 7 7V 7 — a YE UL RT3HERNLO0HD X5,

PyObjiC 1% Mac OEFTDOFHFEIEBETH 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 NI, Z7RRAT Ty b7+ —240D Tk Y—AF v b (https://www.tcl.tk) b
ICHESE X N7z tkinter T3, Tk @ Aqua + A 7 4 73— 3 & Apple 28 OS X IV FALTED, &
HroN— a & https://www.activestate.com 2B XY B —FBXUFA YA =L TEEXT; 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 >0t

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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4.6 ttDJYV —2X

MacPython X—1 > 27U X hid Mac T®D Python ZT—HRFEEICE o TEBELWVWYR—-FY Y —ZTT:
https://www.python.org/community /sigs/current /pythonmac-sig/
fD%IZILD Y Y — AlX MacPython wiki T3

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

IFa12& IDE

Python 702532752V R— 135 IDE 372 EAHDE T, ZLDZF 4 X IDE T3> > Ry
I ANA 54 MEEE, TN Y — L, PEP 8 Fx v ZHEEDNDH D £5,

iE R —E % /L 5121&, Python Editors % Integrated Development Environments % g3 T < 723\,

49


https://www.python.org/dev/peps/pep-0008
https://wiki.python.org/moin/PythonEditors
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8%

>>>

2to3

mE

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 13fFEHES 4 75V D 1ib2to3 L LTHHTE X T, BEEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

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

DHDT 7 =y 7 TR MBI TH o7 D WIPIZii s (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

O—ANEBDT ) F— a VIZETRICE T 72 ATEZEAN, 70— AEH, 75 gk, B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
W,

argument (E5[E) BEEFECHITERIC, B (23 XV Y R) IKESETT, ElBX 28EH D £
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o F—TU—R5E: BEMEOH L OBICEIBORNCHBI T2 oWz b D (f: name=) R, *x IZHil}
IEHEOHOEE LTHEXNTIE, flZIE. KD complex() DFEFFHI L TIE, 3 & 5 9% —
7 — F5lETs:

complex(real=3, imag=5)

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

o fIBSI: ¥—v— F5lELUA D5 H, METIBIITIEY XA+ OFFITHES ZeHBTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIEX. ROBITIX 3 & 5 3 FHAES
T3

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

FH IR OEBIC B THEIT E D —AAZRICHID HTohE g, DL TZTSHANTOV
Tid calls ZBRLTLTEE VN, VX ZRARBOVTEFFERTLDICHLW I M5 Z el
KRET, FHBENfHIe - VERICE DL THNET,

515 . FAQ @ SE518ERE I DENIAITTH? . PEP 362 25 L T FXW,

asynchronous context manager (JEFfAa > 7F X b= —T %) __aenter__() & __aexit__() XV v
FZEFKT S LT async with XNOREZEHT 247227 T3, PEP 492 TEHEAIIE
L7z

asynchronous generator (JEEHAY = 1 L — &) asynchronous generator iterator %38 3BT T, async
def TEFEI NN —F VEBUZEITOE T2 yield REFOHRTHERD £3, yield Rid async
for M—7THHATE 2MHDOW I ZENRT 2 DIMHEHEINE T,

BEFIERY = 2 L — 2B L £ 30, WRICK > Tid IEREAS T RL—2 1T L—%& 257
AN
=

BEPH D T, BERENLEERIHL»TRVWEGE, AR LD/ DICBEREFERFR L £,

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

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

ZHE, __anext__ () XYV v FEM o THUIH XNz ZIZ awaitable A 72 =7 F ZiIBT asyn-
chronous iterator TF, Z® awaitable 7Y = 7 M, XD yield AEF TOIFFEIAY = 2L — X
BORKZFEITLE T,

yield 12 272002, ZDNMBETOEITIRE (0 — I VAR FRIRED try X) WHIZ—REIEXh
F9, __anext () TRENMhD awaitable 12Xk > T EREAIC TR L —F2 1T L —42 PERICH
MXxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFRI# A 7 5 7)) async for XORTHHATEZ2 47227 + T3, HHOD
__aiter__() XY v F:5 asynchronous iterator iR X213 D ¥ A, PEP 492 THEA X
NE L7z,
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asynchronous iterator (JEFAA 7L — &) __aiter__() & __anext__ () XY v REEELLATY
=27 T, __anext__ & awaitable ¥ 7Y =7 2RI RITNIXR D £¥ A, async for &
StopAsyncIteration 4t 2 EH T2 £ T, JFEPA 7L —&D __anext__() XV v FHRT
awaitable Zf#R L £3, PEP 492 TEAINIF L,

attribute  (B1E) A 7Y =7 McBEMITI S, Py PRERIC k> THATTSREINLETT, FlRIE +
T2 b o BEMN 0 BREoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (fFF¥RIEE) await N CTHEHT 2 P2 AT 27 FTF o coroutine 2>, __await__() X
VY RRDHEZFTT =2 P TT, PEP 492 22 T ZE W,

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

binary file (VN4 FV 7 7 A) bytes-like 7T TV b DiRARAABIUHEZRAANTES T7A1ILAT
IV TE, N FV T 7 ANDENE. N4 FVE—F ('rb', 'wb' or 'rb+') TH»NZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file BB TLZE W,

bytes-like object bufferobjects %R — h LTV T, C SiEDOEKT HHi L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array . % { O—fKN7 memoryview + 7Y =
7 bBZTHTZD FF, bytes-like 7T =7 MiE, T—XREHE. NAFV T 7 A NANDRE, VY
T FeRBLERERE, NMFVTF—X2ERT D20V AREECHHT LI enTEET,

BODPDRETREINAF VT —R2ZEETIHBEN DD ET, ZOREOFFa X FTIEXL 7 H
HEZWRER bytes-like £ 7Y =227 b WEKRLTWES, LHEAGEERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDEENF T, F/z. MDD OBRIETIIANELA
TV VDAL FYF—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes D memoryview A 7Y =7 OB ENE T,

bytecode (/X4 + 22— F) Python ®Y —2Za— Kid, Python v 25 4® CPython 4 > & 7V X DNHER
HHTHHEZNA FPa—FAary fLENET, N FPI—=FiE .pyc 774 F ¥ v aEh,
HL7 7 ANPERICETEINS EZE LD EHECRDET (Y—RA— 25N L ba— FADH
Eoary 4 ek ET), 20 7 PREEE (intermediate language)” 1&, &4 DN pa—F
WHGT 2HMEE 2 EITS 2 (REYD Y TEFT 2 VWA E S, HERTEEL LT, N Fa—Fi&
H72% Python (R~ VEITHIEST 2 Z 2=, Python V) —ZAMTLEETH S Z L3 hTn
EH A

N4 ra—-Foma—HEiE dis EY 20 ZHH FT,
callback (=N 7)) FEROD ZRERTEITINS D5 B LTHESh 5B

class (7 7R) 2—HF—ERA TV =7 M elflT27DDT7 Y T —FTT, 77 AERIEE, ZD2
FADA VARV A LDOBERTHRY v FOEHREZZAE T,

class variable (7 7 AZH) 7 7 A LITERIH, 7 F7ALNLT (DFED, 7 FADA Y AKX YA ETIER
LIZ) BHINZZ e ZHNE LTWAEKTT,
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coercion (BUsEH) WU D 2 5| Z S HEORPITONS, HEHD AL Y RAZ Y ZAD R DEINDIEERD
EHTT, FlZIE, int (3.15) ITFEVMNEAEZ I 3 ICEH L £ 3, LA L 3+4.5 TiE, #5180
BRI D (—DOI3BH. —DOZE/NEGRE). A% § 2 A02[F CANC AT 2723 MU TypeError
BIs BT o F T, BEGIDBRr o720, IRNTOSIE. 72 A EHLRMTH - TH, HIZ 3+4.5
T3 < float(3)+4.5 W5 K512, Tl o~<—FUCAICIEFRIL LR FUTN T EE A,

complex number (HFEE) L<HMOENTVWLEBERZILRL 72D DT, IRTOBIEL L EHoFE LT
REINF T, BEUIEEENL (-1 OFHR) KEBZHITI LD OT, —fRICEETIZ 1 eFErN. T
Tl j eFrNET, Python BEZEBUTHAAATHIG L, BEDOXRILEZM->TVWET, EHRIIRE
2§ BOFTEELT, HlZIE 3+1) TY, math Y 2 — LOERBIREFIH T 5121, cmath Zff
WET, ERMOMEHIE LD SERBYOBET T, SEMZEURITIUR, I XIEHEVR EHL
TLE>T&LWTL x5,

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

XHNOERGEZEH T 547922 T3, PEP 343 22 LTS,

context variable (Y7 F A MER) a2V 7 F A MIKEFEL TRZSMEZFFOLER, TR H2ERDEDL
BARADETAL Yy RTEEDEZAL Yy FE—HLZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEHDE, a v 7 F R EHOERHRIIMFNZ
JEFIAZ R 7 DR DBITT, contextvars ML TL X W,

contiguous (B, i) Nv 7 7 DHEIC C-&8#t L7213 Fortran &t TH 25812, 2Dy 7 7 135#
L TWREAREET, LRty 7 7id C @i TH D Fortran HEiiTF, —RILOHBHITIE,
%@%?ﬂi%ﬁ”x TV ECHET 2 O REBIN. REPLaLLHE DI TV IEF T E

ZRIED C-H#fEREFITIZ. XEY 7 FLRAERERZ K2 BICIIRBOBRI FORRIICED %
0)0\_5@ L. Fortran @it 2 B8 CTIRBRAI DR A FORAINCEN & 5,

coroutine (IN—F V) AN—F LB Y ITN—FrDED RNZIEXTT, ¥ 71—F 23RO LN
MR BAD, HORD sNIMEAIHHET, aL—F VITIFZL DA BRMA» DAL, i, H
S5 ZeNTEET, T—F VIiF async def X THETEZXF, PEP 492 2ZHL T EZZ W,

coroutine function (2 —F YBE) coroutine A 7Y = 7 b EIRTEBTT, ar—F U BEIE async def
X THEEZXN, await. async for, BX U async with ¥F—V—FE2ROZLHHEKET, Zhbid
PEP 492 TEAZNE L/,

CPython python.org TEAF XN TW3, Python 025 3 v 7V SiEDIEHERN 2 FEE TS, "CPython” ¥
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
nxd,

decorator (7 2L —&) BIOBEZER ST, @%. eurapper X THBEIRL L CEHS XS, 72
L — X DO— &2 FIFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDIREFI VR Y VAT aH—TF, XD 2 OOBEBERIIERICHEL DT

def f(arg):

f = staticmethod(f)

ROR=STEER)
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(FiDR— 25 D %)

@staticmethod
def f(arg):

FUHEERD 2 ZRACBFELETH, HDEDEDLNELA, 7L —RIZOWTHLIE, BBER B
TP IVIRER ODRFa XY FEBRLTLIEE N,

descriptor (FRAZ VT X)) XV v K __get__(), __set__QO, H2E __delete__() ZERZLTWVWEAT
PP MTT, BBV IRBEUNTRIV TR THS 2, BHERRICL > T, HEIh TV BRI
EENPEC XN E T, EBH. get,set,delete D/zdDIT a.b L EL L, a DI ITRAFHENTAH IV =S
b EMBLETH, 0 BT RIZYTFRTHNEZNEZND TR YRRy RBREFHEINE T,
TRV XD, Python ZIRHE T2 FTHE LD ET, 2 WVWIDIE, 7RIV TSR ZH,
B XYy B, Taxs a4, Z77AXYy B, BlIXY v P, ZLTRA=RZ 7 20ZR Vo %
 DERED IR0 6T,

FRZYTEDXY v FICB L TOFEMIX. descriptors % Descriptor How To Guide & LT 72
W,

dictionary (&£&E) (EED ¥ — ZEIHST T 2 #HAHES T3, __hash__ () XY v K& __eq O XY K
ERELMEEDOA 7Y 27 b 2F —ITTEE T, Perl T3y ¥ a2 (hash) eI TVWET,

dictionary comprehension (FF&NEKGL) iterable NORTH 2 WE—HOBERZUH L T, ZORED» S
RBHHERZIRT A NI MREZXHTY, results = {n: n ** 2 for n in range(10)} T 3
. F—n ZfHn wx 2 IXIMTT BEFELZEMR L FF, comprehensions ZSH L TL 72X W,

dictionary view (##&H Y 2—) dict.keys(). dict.values(). dict.items() PR FT AT =7 F T,
HHEOHHOB R 2 — 2Rt L EF, Thbb, HEMIELEIND L a—3Zh2 ML %75,
FFEL 2 — 2N TERR Y A MICT 512E list(dictview) ZH LT E W, dict-views %
S TLZEW,

docstring 27 7 A, B, €Y 2a—NODOEHORTHZXFHNV T I3V T, ZDRAAL — b DOETRITITIE
HENFTH, arv A J2XoTHENh, 20752, B, £EP2—D __doc__ B LT
REINET, /Y bRART Y a Y TE2 GRIEFE: BELLTBRTE2) OT, A7V =27 DK
Fa Xy b aEEENRIGTT,

duck-typing H24 7V 27 bDBELWVWA VR =T 2 —REFFS>TVELERET DA TV =7 PR
ZRBWIOTIIVIRRANTT, bz, BicA 7Y 27 PO XY vy FREMENMEITNT
DEOLNZDLET, (TEADEIRCRZT, 7LD XS CENE. ZHUIT AL THB.1) [ ¥
R—T7 2 —RAEMREIDEHRT LT, EFRITFTHF A vana—FE KVE—7 1 v 7 REZFHF
LTERMEEMEXEET, v 7 XA Y 7E type() X isinstance() WX AHIEL T F T,
(oL, B o224 7% MREREI SR THMETAIDTEET, ) 2ofbb, HMAKIZ
hasattr() ¥ EX® FAFP 7uZ77 I 7%FALET,

EAFP T[E8R]Z ¥ 2 X DEFFL %355 /IDA % (easier to ask for forgiveness than permission, ¥—7 4 —®
ZEHD) OB T3, Zd Python TIK b TWVWEa—F 4 Y ZRAXA LT, BHIFEMZF—%
BT 2D EREL. ZDRED > TORGE N EHIEL £ T, ZOMBRTFRLFY
53—=F 4 YT RARXA MR, try LB LV except XKWL TADZDPFHETIT, ZD77=v7>
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3. COXIREFFH/TELMEDNTVWSE LBYL AZ AL ENMRKLSDTY,

expression (R) A DELFHEX NS, —F & £ H DX (a piece of syntax) TF, Wz 5, it
V7o, AL BT 27X, HETPEETCHLRY, 2RI RNOEROEARENTT, o
Z < DFFELEV, Python TIEFFEOLTOHMBERIN L VI DLIITIEH D £HA, while DK
W RELTRERBRW X $HD FF, RABKTIERIXTT,

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

f-string 'f' X 'F' DB WIEXXFHN) T I 0E fstring” 2RI, ZHUE T 4 — 7 v MEAFS
V7 7L OFMEEOZMTT, PEP 498 3 S L T EE W,

file object (77 ANF T =22 b)) TUDY Y —AAD 7 7 4 V6] API (read() % write() XYV v K
ZRODD) ZREALTWEATI 27 M TT, 77403 TV 27 NI fERE N FEITL 5T,
FEBOT 4 R LD T 740, ZOMDEA TORA ML —=IREET AL R (FIZIX, BEEAHT,
AVREIRNY T 7, VT v b, XALT F)ANOT7 7 CREHENTEET, 77404 TV 227 M
file-like objects X streams & HMENF T,

T7ANE T2 MBEBRICE3IEEODEST: O NAFV—=T 714, Ny 7 7&hiz N\A
FU=T7A4), ZLTTFALT77A4IL T, /1 VX—=T7 24 A& io EY 2 — L TERINLTWV
¥9, 77 ANFT TVl 2R BHENR T AL open() B EMS Z 2 TT,

file-like object file object ¥ [FAFET T,
finder (774 VX)) A YER=PEINTVWBEI 2—1D loader DEREFRITTE2A TS 27 F T,

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

I OWTIZ PEP 302, PEP 420 B8X U PEP 451 2B L T X W,

floor division (Y] D5 THRE) —FLWEBICYI D 5T 2 BEENIRE, YIDIECTHREEE T // T, Hlx
F11 /7 413 218D 2RISR NS BOBEORETIX 2.756 A iBoT&E %3, (-11)
/] 4% -2.75 & INEWAIC A 5 (FRIE: AOBRANOIDEIT) DT -3 127485 LITHERL
TL7ZEW, PEP 238 2L TLZX W,

function (BEI%Q) MEOCH LANCMEZ R T —HOX D Z v TF, BT 0L LD K5 |8 2ET ek
T, EEDEITRICS I EFH T2 Z PR E T, |58 AV v E. function 2SI L TL X0,

function annotation (B¥(7 ./ 77— a ) BBD 85 X —&ZLIEDED annotation T,

BT 77— ayid, @HIZEEYF odifEbhEd: fIZIE ZoOBEZ 2 2D int BD5|
Brelis L ffFE ., £7 int MORDEZFO LHfFE ATV 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—YavL 7y ay) ZALEHFELNSE Z DRVAEY ZIRRT 2 T3, Python
F. ZRAT b, ERSEERE LB T 2ERIR—YaL s X effio ThHR—YaLryay
EIIVWET, IR—YaL 7R ge BV a— L EHo TRIETE X T,

generator (¥ =L — &) generator iterator ZiR BRI TS, WHEOBEBUZEITVE 2, yield &HFD
MTHRRED FF, yield Rid. for V= THHATE/ZD, next() B THELZ 1 23 OWMOHLAED
TE%, HOWOZAEMT 20IHHEINET,

WIS 22 L —XBBEZRLE I RCL->TRE PxRL—FAMTL—% 2HTHEHHD %
T BMSNEERPBHS N TRWEE, LD D12 h B2 AL £,

generator iterator (¥ =z AL —& A 7L —2X&) generator BIITHERINE AT =7 M TE,

yield O NZRFMEITIRE (RIFMABSRUED try XX Z2at) ZaE L T, WEIE—RrcH
WrahExd, DxRL—F4TL—2 pHEHSNL . FMLMEZIIGL 3 (BEHEOBEBDFET
D7z TITH LWIREED S B4R S 2 @ & MR T ),

generator expression (¥ =t L —&ZK) 4 7L —ZZ2RITATYT, HEBEORXIT, V—TEHEERT S for
i, @i, Z L CHIBATRER if Hi5000WTWwa K5ICRAE T, 25 LTl R, 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 Z7BIE) R 2800 LR Ci#EZ 3 2 BEE > o S 2 BET S, Y
HURHZEOREZH NI MIET 4 Ay F 7LV X LICEDPESNET,

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

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

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock B L TL 12w,

global interpreter lock (7B — N\L A ¥ &XFY &y ) CPython £ ¥ X7V ZBHAHLTWS, —FIZ
Python ® N FOd—F 27323y RIZ—2FB I TH 2 2 HET 2 HATY, Zhick
D (dict REDBEHELMAAATEEL) 7V 27 METADFAKEY 7 & 22K L THEERICZ S
1272 % DT, CPython OFEEDRS Y TNIRDET, A VX TV 2ekeay 7§52 T, vLF
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Taty s UL ZAF LD aR P eEE#ZIC, £ VYR T) ZEHBEICILF ALy METE
55912k ET,

727U, D 2 VIO WL O DIIREY 2 — i, TNy ¥ 23t H R Y ORI EOBEWLHE
35 L EICGIL ZERT 2 KO CREFENTVET, F£io. [/O WiHE T 258 GIL 135 IRk
ENET,

WEIW ? HHARSLVF ALy RIL” LA v 27V 2 (HEh 2 7 =2 EfirVhETrY 75 3)
MEARINE LD, —KARS v I7A7aty FDGEDRT 3 —< Y ADRER 7O TR L T4
ATLe ZONRT7 4 —< Y ADMERFRRL XS 2328, EEN X DEMICR DRI X -2
THEEZLNTVET,

hash-based pyc (v 2 X—=X pyc 7 7 A4 V) IEYEZHFNT 272012, WIET2Y —R7 7 4 VDR
BEHRATIE RNy Y 2 l2FHT 24 Fa—FDFXFyv> a7 741 TT,

hashable (/v ¥ 2 f[RE) Ny adBE RA TV =7 b, EFBEHPZEDS RNy Y a2 D
(_hash__ () RV v FABE), O+ 792 b L HENTES (__eq () XY v FANRE) 47
P77 bTY, FERANY ¥ aFREA 7Y 2 7 MIBTR U Ny & 2 HE2FHOBENDH D 7,

Ny T aRRERA T 27 MIHFEDF —REEDA N LTHZET, HEPLREDT — XiE
BHNETA Y > affzfi>oTn 2756 TT,

Python O A I 2 =X TNV RMHABABLA TSI 27 NI, IEEAEBAY Y aA[RETT, (VR FHED
E97) I2a—RITNRAYTFENY T2 RARETT, (X TN% frozenset DX S7R) 4 I2—&7
NRaArTHIE, BENINY S 2FHETHLEEDHNY Y 2HHETT, TP —FRDI FADA ¥~
ARVATBBEESRATI 22 MEFT AL b Ty & 2 fAHETT, ZR6ELET (HEERNT)
HEBFERIEIEEMTH D, Ny > 2afElF idO) LhELNET,

IDLE Python OFABHIFERSE (Integrated DeveLopment Environment) T3, IDLE & Python OfHER
BEEAICARS TV S EARRZERED =7 1 2 4 V&2 TV XBREITY,

immutable (£ I 2= 7NV) BEDHEZF07A T 27 b TT, A I2a—RTNRFTI =7 MZiE. &
i, XFH. BIRURIAVRERHDET, ZNO6DF TV MIEEEZONERA, FlOfEEE
REERBTE, FeA 727 PE2ERLRTNAERD ERA, A1 32— TARIFT TV
F BEEDN Y > 2 HDAE T2 IRPLCHE R REZ R L ET. HEDOXF—DZHITT,

import path path based finder 7% import § 2 EY 2 — LV EMRRT 251 (L7213 path entry) DV R b,
import . 2DV R MIEHE sys.path 2ERETH, IRy F—YOHEEIB Ay F =T D
__path__ BEH»SHHKE T,

importing »2%EY 2—1® Python 2— FHBBIOEY 2 —1D Python a— FTHZ 2% &k 5123 3 0HE
T3,

importer EY 2 —VEELTR—-FTE2A4T7I =27 b, finder & loader DE¥HELTHHEA4AT7I = b,

interactive (X1EERY) Python WIEMEENA > 2 TV &b D, XX xe 4 V&2 TV XD Tay 7 MTANT
% LB FEITINTHERE R 2 Z e 23 TE £ 9, python b5 HEGEXFTICHEITL T LIV,
(AVE2—=RDRAA Y X =2 =75 Python DXNEENA Y X TV X EEHTE20d LNEEA, )
MEERA > 2T 2E, FHLOWTATT7R2RALTALD, ED 22y F—IOHFEBNTHS
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(help(x) ZHZTBVWTLZIWV) DIZIEHICER LY — LT,

interpreted Python &4 & 7V ZEADFFETH D, a> 4 SEEOMIMNEL T, (N Pa—F
AVNRATRDH57DIT, TOXFNIEKRTTH, ) TTTOA & FYXEELIE. Y —RAa—FD
7 ANE, FTERATEHERCL T OFITIEZ L o R LIc, EHEEITTE2 2 2EK
LET, 4 Y27V XEROFELER,. a4 FHROZEL D K/ TNy 7094 7 Vi3HE
WHDD, 07T ADEFTEI—MITEBNT T, WEEHN dBMLTL XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV U ZEFE SN, £ 2 =L TRTOD
2V T 4 ANVBHNEREZZED, TRTOMRLEY Y — R ZBREEINCHKIT 2. ik 7 = — X2
ADET, 207 x2—RF AN=VAL 7L 2@ BEFIHL T, ZAIRED2—F—ERDT X
b o7 & —% weakref A — ANy IRPUHEINZZEDBHDET, v v PRV Y7 2 —AHITHE
TENZa— R, ZOBMEKIETZ VY AR T TIERE LRV (X B 2RI 77V —EY a—
LR warning #HETT) 72Dk & RAPMCER L £73,

AVR—TVERBY vy AU T3 FEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DEITHET L2 2T,

iterable (KEATREA 7Y =227 b) BRE—FIC 1 DOF2OBREZF 7V 227 b TT, KEAEEL 7TV =2
F OBz, (list, str, tuple LW o) B TOY =7 Y XM dict T 7AINF TV Ik
YWo O DIES — 7 AR BB WIE Sequence BRFRERE L2 __iter__ () XV v Fd
__getitem__ () XV v REFOITEDI FIADA VAR ANREGEENE T,

RAEFIREA 7Y = 27 P& for —THNRZDOMZL DS —F Y2 BRI} 2 TOY—F7 YR LI,
S5 Y 2T K 72 DF LN S ) AR Y 2 2K (zip O, map(), ...) CHIATE £, K
BEAlREA 7Y = 7 P ZAHAABBIE iter ) DI LTHET L, ATV =7 PIHT 24T L —%%
BLET, 2OA 7L —XE—HOMEE5] 2 TEIERN T, BHEIIRKIEMREA 7Y =7 25 R
WIE, iter() ZMEARDA T L =X ATV =27 M2 HATHET 2LEEH D $H A, for XTIEZ
OEMEZ BEINTITO, R EL DL ER L T —T2E L TWa A 7L — X 2R R L %
T ATL—2 =TV DxrL—F ZRLTLIIEZ W,

iterator (A 7L —&) T—XOWMNERITEA T2 bTT, ATV —XD __next__() XV v K&
DIRUMFOH S (£ 7213 AA BRI next ) ICET) &, O OHTOEEEZ —DOFTORLET, 77—
KM% 7B . D DIT StopIteration FISf 2R LT, ZORRT, A 7L —XA TV =2
MIRETEBD., 2 L&E __next__() Z{IEFATD Stoplteration ZXMHLET, 1 71—
2, ZFDATVL—=2ATV 7 PAKREZIRT __iter__() XV v FEEELRITINIRSLRVDT,
A 7L =MD iterable X T 2I1ZL AL DHITHHATEE S, $- 2 b & LAFABNIBERD
REZITH &57%a—FTF, (List DLIR) avy7FA 7Y =27 ME, BHZ iter ) BfUCA T
Pl MZELED for =T HNTMS 2T, FiiBAREHOA TL—224EMLET, ZhzA
FL—=RTIIB T3, MDA TL—>a Y THEAEADFR LA 7L —RF 7Y 227 F MU
BI72D, BOAYTFDEIKR->TLELETD,

FEHI A2 IBEIE typeiter I2H D 5,

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

F—BEED FIEII WL 25D 3, HlZIX str.lover() XV v FERFINXFEEXFIL &
WY — b7 F BB LTS S ek E T, HHWIE lambda r: (r[0], r[2]) © X5
7% lambda 26 ¥ —BIBEZE2 Z e B TE £F, F7/. operator EY 2 —/lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DDF -V A S 7 X ZRRHL TV E T, F—BK
DIED J5 W DFIE Sorting HOW TO S L TL 72X,

keyword argument E5|H B L T X W,

lambda (7 &%) H D4 > 5 4 VBT, BEDIFCH S 21z 1 20 X 2E8AHFT,
7 LAXBBAEEBHCIE lambda [parameters] : expression T,

LBYL [Z2EHBIEDH (look before you leap)) DMETT, TDa—7F 4 ¥ 7 ZAXANLTIE, FFOH LK
ReITHHNC. BIRINICHTRESEM (pre-condition) HIE 2T WE T, FAFP 7 70 —F L MEAT, if
X372 S AMDNS OHFHEHITT,

SAF ALy MEINRETIE, LBYL 7 7 —F13 " 27 @fge 7 R BREOBERELS| =
EZFTVRINPHH T, HlZIX. if key in mapping: return mappingl[key] &\ 5 a— Kid,
HEDE, HlDR L v RHBERDENC mapping 705 key ZEDR ML T, ZOMEEZ, vy
2555 EAFP 7 70 —F %25 Z L TRIRCE X,

list (U2 }) Python DHBRABD S—F Y2 TF, VR FEWSHHITTA, Vo7 YR R TEEL,
D FFETE S B (array) RO S DT, HEEADT7 71X O(1) TI,

list comprehension (VA FANERKE) =7 Y AHDOLTH 5 WIE—HOERZIUHL T, ZOME1 51225
YA MERT, av7 FNRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] 35,055 255 FTOMBE 16 #EHEEL (0x..) LAEXFINH%25 Y R b
FERLET, if @34 7> 2 0 TY, if HiHRWIEGE, range(256) D2 TOEREMUHEINE T,

loader TV a2— %R —RFT347Y 22 b, load_module() EWVWIZRTDAY v FEEHRLTWARITN
R ERA, B—X=3—MIC finder D> HIRENFE T, ik 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 @ fMGIEEK >
TR TIHEEINIZAY Yy FEEELTWEaryT7F4 727 b TF, HlZIR. dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path #ME L TIF 5N 7% finder. meta path finder I path entry finder & B
RIEHD FFTH. AT,

meta path finder 255255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder SR L T 7
ISAAN

metaclass (X RV T R) ZTADT TRATT, 77 AEREZ. 77 2%, 77 A0kHEL, BEZ 72DV
APEEDE T, XX TRIE ENS 3 0%5[Ee LTRIMD ., 77225 HIEZEVE T, X
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CAYDATY 27 MEMEFEE GRIE: X X7 F7RAD) 77 4L s OEREERLEL TWE T, Python
DPRENBDIEH AR LDAR Y FRAEEHTEDRTT, I FLAEDI—F —IZW-> T, XX 7 7 RiE
EARBEDZNHDTT, LrL, —HOBHETIE, X X7 7 RFMITZ LAY P RFEZRMEL £
T R ZRBEMT 7RO R o72D, ALy Fe—7WHEBINLED, A7V 27 N DERE
BEFLID, YN by RFEETIRY, ZLOGHETAHHINE T,

FEANE metaclasses 2SR L TL 72 & W0,

method (XY v F) 7 7 AKEKOFTERSNLEE, 207 72D A2 2D@EEE LTHOHEA
72HE. XYYy REA VARV AF T 27 b 2E— 58 L LTI 25 (Z0HE—5183@%E
self LMINET), B & XA LENEZXO—T 3BREL T X W,

method resolution order (XY v RERIERF) BERHPICEIK Y 7 AWM EREMBINZIEFETT, 2.3
LD Python £ ¥ 2 =7V ZBEHT 2 713 ) X LDFMICOWTIE The Python 2.3 Method
Resolution Order ZZH L TL 72X W,

module (&Y 2—/l) Python 2 — FOMBEHME LTELHLA TP 27 FTT, EY 2 —LIFHEED
Python 7Y =7 s 2 ELAMZEMERE £3, Y 22— importing DILIEIZ X - T Python 12
AN FENET,

NYT—2 Z2BRLTLIEZEWY,

module spec EY a2 —LEku— RFT5DIffb b4 »R— MEEOERE &OHAHTZEMTT, importlib.
machinery.ModuleSpec DA Y A XY AT,

MRO  method resolution order ZZHRL T 7FE W,

mutable (3 2—X 7)) 32 —RTABRATV 7 ME id) 2ZEZR 2 BEEELETEET, 1
Sa2—47)) BBRLTLEEI W,

named tuple 7 HAEITEX TA” 2 WS FHFEIE. X TVEMERLTOWT, 4 V7 v 7 A BRI LEME
PHESTD7 72 RBTELZHEEDOER I FRAWICHENTVET, 2082 7 X IMOKRED £ o
TWbZebHhET,

time.localtime() X os.stat() DRV EZZLWV L 2D DHAAALBIIAFIN Z X LT, fh
DN 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

(EDBID & 512) WL DD DEFITE X P AAARINI R o TV E T, 2O AN Z X T
X, BEDZ 5 AEKRT tuple ZMA L., AHIO7 4 — L FEERLTERTEEZ T, 2DE5k7
7 AFFETEHE WD, collections.namedtuple() 7727 MUK TIER LD TEET, HBED
FHEE. FETEOLAEIMN & & TR AIABDGHIT & X T AE NS IR X Y v R Z2B00T
=FT,
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namespace (%ATZEM) 2RI N LB TT, HRTEMEEEHHE LTEESINE T, AR
T bD (XYY FD) ANFIIR oD TR, FAWNZRS D, REWZbD, 2L T
HARABDDDHBH D 55, HETEMELETOEEZHC Lo TEY a2 R—1F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTXAlEATVWE T, /o EDET 2 —
NP FELEL TVE0HRT 2 2 812K o THETEBIE M R 2 XL £9, HlRIE.
random.seed() ¥ itertools.islice() ¥EL &, TNZNEY 2—/l random X itertools T
FLEINTVWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR Fr—YDarrre LToOAEMENSZ PEP 420 T
EFESNTz package TFo BRTZEM v o — D3N BREHE R 220 LA TE, __init__.py
7 7 A NVERRWTZD, reqular package EI1XERD F T,

module SR L TLEE W,

nested scope (R A PIN/RXa—T) IMUTERIN TV I ERESIT 2HEET T, BlRIE H5BED
HOBBOHFTERIN TV E5HE, NHIOBEEIZMIOBEBHOEBESHTEE T, 2R MINIT
Aa—=TE 77 4V b TREBDOBREIHTE, ZHORARTELRVDTERLTLEE WV, B—
ANVERE, BROABDOR a— T TEREHABEELE T, KIS, 70— oV Z-REES & 27a—n
VAR DEZ HiAE X LE T, nonlocal THMIDERICE ZIADE T,

new-style class (IR XA NI FR) S TRRETDI FAF TV =7 ML TV 3T O W]
T3, YETD Python O NX—=2 a ¥ Tld, FiREZA VT FRADAD __slots__ . TAZ VY T X,
__getattribute__() . 77 AXY v F, ZLTHMNAY v FED Python OFr LWV, LR EKEEL
FHATEFE L.

object (A7 Yz b) K (BHERMHE) L ERINIIRITN (XYY R) 2bO2TOT—X, b LK
ETO HAZAINI TR ODFEMOEKS FADZ L,

package (Sv 7 —) BT EY 2 —ARHRINIY 7y r =T 2 BFL L OHKD module DZ ETT,
HEHMENCIE, Sy =23 __path__ @M% KD Python 7Y =2 MTT,

reqular package ¥ namespace package ZZHL TL EE W,

parameter ({R51%) HAMTDOHEART BEL (2 AV Y F ) OERCBOTHEENZIT 2 Z518 245EL X
T R S S D 3

o MEBEXEIFF—T—F: IB THEIWE F—T7—F5H 2 LTET I TEL5I8ERELE
Fo ZHUFZE ZIELIRD foo = bar DX S, 77 4L b DRFIBOBEETT:

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

o NEHA: MBIZL->TDAGRZLNZGIBEIHREL T, MEBHFHDOTIET BEERDTIEDOV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETNRED posonlyl ¥ posonly2
EAEEAS IR D £3

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

o F—U—FER ¥—V-FNZLkoTOAEZALNLFREEELES, ¥—V—FEHDOTI¥Z
EFRTELEIME. BIZELITD kw_onlyl ° kw_only2 D X 512, BEBERDIRGIEY A M
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GO ERMESIBREIIHED « LT

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

o AIERNME: (fOR5IE TR SNEREDMES BUIMZ T) (EEOEKOAES 85 2
LBNBZZeRIEELET. OIS RIRFIEIZ. LITD args @ X 5 RG BB DRI * 2D 5
ETERTEET:

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

o HAERF—TI—F: (MORGIBTHICZT ONLEREDF—V — FHEICMAT) EEOHEED
F—U—FEIEBBEZOND e REELET, 2D X5 RE5IEE. LOBD kwargs D X 51
IR B DRI **% BDOIF B TERTEE T,

WA TS a Ve RADFIBDELLBIETE, A7 a YO5lBIciET 7 + L MEDFEETE
\i\j—o

w518 . FAQ @ FE5[E K5I DE WX T 2? . inspect.Parameter 7 7 A, function 2
¥av, PEP 362 2ZRL T ZE W,

path entry path based finder 7% import 2 €Y 2 — V&S import path LD 1 DDEHFITT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) DR L7z finder T3, G %
SNTz path entry WXHBEY 2 —NE BT 2 HEEH > TVWET,

NRAZY P =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, $5E X7z path entry CHDBEY 2 —L %R
DT B HEEH - TWBIGAIZ path entry finder ZIR L F 3,

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

path-like object (path-like A 7Y =27 V) 77 A VSR T LRRA%ERLET, path-like A 7Y =7 M, %
A%RT str A7V =7 MR bytes A7V =7 b, £713 os.PathLike B Fa v eHEEL 4T
V7 bDENHTT, os.PathLike 7O FaLEZH R —FLTWVWEA 7T 27 i os.fspath()
FIEUH T Z 2T str £7213F bytes D7 7 A VT AT LRRAREWTEE T, os.fsdecode() ¥
os.fsencode() I ZNEH str H B WL bytes ICRDZDEMRIET2DIMHEX T, PEP 519 TE
ASNE L7z,

PEP Python Enhancement Proposal, PEP (%, Python 2 I 2 =5 4 I L THEREZMET 2. HD W
Python DOHFERER Z DBRERIREEIC OV TR T 2 RFXHETY, PEP 1F. BEEICOWTOMERR
Feirak L 1R R 3 2 e Damill (BiEw) ZIRR 2 NETT,

PEP &, #HEREDIREIC»H 5, 23 2 =7 1 I X SMEREDHEME Python 1274 SN 28k HMT
DNENDTD DR LMoL 2 22BN L TWE T, PEP OFHICBII2=27 1 NOERE
Bl EIT5 2. RNMEREXELT 2L DEBERDD £7,

PEP 1 Z2ZRLTLEZEW,
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portion PEP 420 TEFK X4 T\ %, namespace package IZBS 5. BED 7 7 4 VD (zip 7 7 4 WITHE

MENTVWEEHEDLDH D) 1DODT 4 L7 P VITKEHII N D,

positional argument ({Z&E5|#) 5|8 2L TS W,

provisional APl (B5E API) {45 1 75 VU D7 HHERGED & FHE ISR SNz d DT, 2D XS

BAVR—=T 2= ANORKELZBRZ, WETHDINTVIMIEHHFINTOEEAN, I 7HFE
BICL o TREE BRI, BIGIEEMRBEE ([ &2 -7 2 —ADHIRETEEND) MMThh
2% T, TOXIBREHILRATONLEDTED D FHA - ZHUZ API ZHAATENTIZR%
EENTOWEERLEREAZERZ L ZICOoATOIE T,

TE APT IZoWThH, BABHMORVWER R RETFE LARINTHET, MERIHIL L
GETORIT AR BIRREZRTRNETT,

Zo7atRICE), BHES A TS VERBEE R T VLS —ICREVWHBTAD N Z i<,
FMREEB X TELLZHIT SN FE T, 55l PEP 411 2B L T 72X,

provisional package provisional APl BB LT ZX W,

Python 3000 Python 3.x VU =74 YD=v 7 3—ALTT, (Python 3 2R WIFERDFES - FEHIZES

NFEEETT, ) "Py3k” LIRENZZL 8 HD £,

Pythonic D FFET—MMNLE 2 T TELNIza— RT3 <, Python OFHC—INR A 7 4 4 212>

72ZZHea— R, BlZIE, Python O—H7RA 74 4 LT for XEfioTATI7TLDIANT
DHERICE->TL—TLET, DZ L DFFEIIEZDMEHAZZ VDT, Python WIERTWRWA
FERODIKEED Y VX2 —%fE5 b LA EEA:

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

ZAUTH L. EFhwik Pythonic &K

for piece in food:

print(piece)

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

XYy FAD, 7 (R 2RKT Py MK TY, PEP 3155 TERSNTVWE T, by IO
B 7 ATIE. BHitEA 7Y =27 ORI R 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 &, TREMH (fully qualified name) IZTXTOBASy Fr =IO % &
2RO Ry 443K, HlZIL email .mime.text ZEBKRL 3

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

'email.mime.text'

reference count (BAV Vb)) H2F 7T 27 MITHT2ZROK, BRIV IB0RBR s E, ZD
F7T =7 MIWEINE T, BRI Y Y MIEF X Python @ 2— R EIQIZEHNFRAD., CPython
REQEERBERTT, sys TV a2 — I, Tl o~v—0IEOA T2 7 VOSBRIV Y M EHS
72® D getrefcount () BIEIZIRALL TV F,

regular package &M%, __init__.py 77 A LEELT 4 L Z Y 2 LTD packages
namespace package FZHLTL X0,

_slots. ZFANTODEET, 4 YVAXVABEDHEBEDH LN UDERLTEE, 4 VAKXV AFEEY
HBR5 52T, XEBVEENLET, 2T X fFbNET7 7=y 7T, ELLEIEFPL b
Uy F—72DT, MRr—A, FIZIZAEVIEREL 227 TV 5 —2a >y TA VARV ADKRE
WHIET 2. LWVokt TRIRE. HHOLRVDBRZ FTT,

sequence (=7 Y R) BEA VT AKX BMBNLERT 70 R % __getitem__() kX Y v F & @
CTHR—-PL, BEZXZEIRT __len__() XV v FEEFLK iterable TT, fHARAALS —F » ZFZ
%, list, str, tuple, bytes REDH D X7, dict i __getitem__ (O & __len__() dHKR—-FL
FIH, MR TR AEED immutable ¥ —%2{H 5728, =7 Y ATIEHRLITYEY
27" (mapping) £ AR INTVEDTERELTLIZI W,

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

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

) ——

__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 O X DB E T,

sice (RIZAR) —RIC =TV O—FE2ZFLA TVl b, AT4RIF. BFEREL [] THERALNLHE
BoFoicaarzEL e TELNE T, BHIRIX. variable_name[1:3:5] T3, AHHIM ((RTF)
FLEE slice A7V 27 FEWNETHIHL TWVWETS,

special method (RffRX Y v V) & 2 BNHREE DRME, Bl ZIEMNFE % 5 2 72912 Python 7 GBI &
NEXYy ¥, ZOEEDXY v Nk, XYy FHORIIERRIZT VX =237 2 DHRDOVTVE
o FFREAX YV v RIZDOWTIX specialnames TSN TWE T,

statement (30) XUFAA —F (A—=FD” 70y Z7) ITARAIRBERTT, I X 2F—U— F2 oMK
NbDDEBLLNTT, FKHFH X if, while, for BHDH £,
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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 (7FATLT7740) str A7V 27 M eRHiAEZXTEDS file object T, LIELIE, 7FA L7 7
ANVFREBIAL MEAID T — XA M) =778 AL, THRAMIY =T »J 2 AT
WET, 7¥FA M7 74 LDRIX, sys.stdin, sys.stdout, io.Stringl0 f Y AX YRR EE T F
AFE—=F ('r'or 'w') THWZT 7 4L TT,

bytes-like 7T TV b BRAZBETEBZ 77 ANVA T2 MZOWTIE, N1 FUT 71l 35
LT EW,

triple-quoted string (=H 727 #» — FXFH) 3 DOEKE LY +— PEls (V) AT RA bR T 4 — () TH %
NXFH, BHED (—E) 74— PXFINHRTRETE 2 XFINTE VD D TRAD, Eoh
OHMHTHHATT, 120,200kt L7r +— FlBEIRr —THULICES LD TEETL, 17
Wiz E (\) ZHEDORL THOEBITICERLDE N TELZDT, FFaXyi—yaryXeilzE#El
IR RIS R T

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHWEA T 7 b
WBEEF->TWET, A7Y 27 POBIX __class__  BHET7 72 AL%D, type(obj) THUFL /=
hHkES,

type alias (B A V7 R) BRI T, BZHATFITRALTERL £3,

B4y 7R3 Ber b BT 20ICHHTY, #lZ:

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

pass

CHERDES I DFHAR T TEET:

Color = tuplelint, int, int]

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

pass

FEHREDFIHD B % typing ¥ PEP 484 2L TL 72X W,

type hint (e b) B 7 7 2@, BD T X —20R D EOMGFEI N EZIEET 2 annotation
<7,

B v MIKATIZR K Python TRFRHITIED D THAD, AN Y —1iC s THHTH D,
IDE ®a— R V) 77 272 Y 7 OFFITHRD £5,
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Ja—NVEKR 7I7REME BERT. oa—-F LV EH TRV DDA ¥ X typing.
get_type_hints() THUFTZ%J,

HEREDFADIH %5 typing & PEP 484 ZZMRL T2 & W,

universal newlines 7¥ 2+ A b V) —ADERIED—DT, UTDIRTEITRELIBIHL 3 Unix DITH
HE '"\n'. Windows OE '\r\n'. H\» Macintosh DHE '\r's FIHEIZOWTEHL L 1Z. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() ML T X\,

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

ZRDH 207 7 ARMEICHERZH 728 i3, AARTRERTY:

class C:

field: 'annotation'

BT T7—aidBEETEER O-DEbhET: FlXIE. ZOZIE int DEEXIRS Z &
PHIEINCTVWET:

count: int = 0

BT 77— a YOI OWTIX annassign SiCHEH L TWE T,
Z DBEEEIC O WTHRIL L TW 3 function annotation, PEP 484, PEP 526 ZZM L TL 2 &\,

virtual environment  ({RAERSER) WHFARNICYI D BES M FEITRE TS, Z4UT LD Python 2—% & 77
r—aFRICY AT L ETEHOTWA MO Python 7 Y 7 — a Y OEENCTHT 2 2 27l
Python v 7 —Y DA YA M — L EHETI LR TEET,

venv ZZIR L TL ZX W,

virtual machine (RE~<> V) BRIV 7 MV 7RIV ERE N2> ¥ 2 —%, Python DR~ ~
F N ba—Fay L SBPHALE N bO—F 2T LET,

Zen of Python (Python @1&D) Python ZHfELAMHT 2 L TOEZ X723, Python OFGFFEAIL HE%
Y2 MZL7DDTT, MG v > 7 b T 7import this” ¥ 322 ZDVRMEmRDE T,
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CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

CEEXEF L
e Docutils B Y =2 b. reStructuredText ¥ docutils V—1t v b ZEMRL E L=,

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

ideas.

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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BRr>1t>2X

C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 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 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—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 3.9.21

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.21 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.9.21 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.21 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.9.21.

4. PSF is making Python 3.9.21 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.9.21 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.21

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.21, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. 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 3.9.21, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. 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 ki)
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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=—STER)
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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 3.9.21 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 ki)
76 18 C & B >1t>X



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

Python Setup and Usage, J'J—X 3.9.21

(FiDR— 25 D %)

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

(RDOR=1ZFE )
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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

(RDOR=1ZFE )
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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 £ Y Z— 7 2 — A OWTDROEHNEEATOET:

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
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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 P Db DICESEET:

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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