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CDORFa2AVITIE BRBTS59 b7+ —ALTOD Python BEDE Y b7 v 7O—RIBRITE A&7
Y ZDifE#E & Python TOE¥EZICT 2 FEZHAL £5







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
2T O PYTHON* BRURAR 2 M L %3 BIZIX. PYTHONPATH X PYTHONHOME 75 ¥ T3,

-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 %5, PYTHONSTARTUP 7 7 A MAFEAABEHR Ao
COF T a idrma—rVERP, A7V T IBRINERESEDEEICEDAR Yy 7 F L — A%
R 5 DIfERTF, PYTHONINSPECT HBHRLTL 2 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 Tl

-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,
Ny 2D Y EAMUE, dict ORI R FHEED O(n”2) 127223 &5 WERE L EIh L AE
2522281282 DoS WEADPHEK L LTRSS TWE S, Ml http://www.ocert.org/
advisories/ocert-2011-003.html ZZR L T2 Z W0,

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
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.

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

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

site EY 22—/ D import ¥, TDEY 2 =97 - TWz site T8 D sys.path NDIRIEZ R
WCLE T, BIT site ZIRANC import LTH, ML OBIERFETEINFTEA (EITLEWVWEER.
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
TWVWET:

e —-X faulthandler (X faulthandler ZH&MLL £7;

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

works on debug builds.

e -X tracemalloc ! tracemalloc £ 2 — /L% HWT Python DXEVEH DY THFL—R%
BIALE 3. 774V P TEEHO7 L —LDEDB L —RAD P L—2ANy ZITHEHEINE T, &
K NFRAME 7V —L®D L =Ny 7T L —2A%BHT 2121% -X tracemalloc=NFRAME
EHHALTLZEW, F#lllX tracemalloc.start () 2L TL X0,

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

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

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

PYTHONINTMAXSTRDIGITS.

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

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

developer mode:
— Add default warning filter, as - default.

— Install debug hooks on memory allocators: see the PyMem_SetupDebugHooks () C function.

1.1.

AR ESTY 9
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— Enable the faulthandler module to dump the Python traceback on a crash.
— Enable asyncio debug mode.

— Set the dev_mode attribute of sys.flags to True.

— io.I0Base destructor logs close() exceptions.

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

activate automatically). See PYTHONUTFS for more details.

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.

EEDEZIE L. sys._xoptions HENPOWMOHET I b HKRET,

N—Vay 32 TEH: X A7 arBPBMEnE L7,

SEMN: -X faulthandler 4 7¥a v,

JBAN: -X showrefcount BX U -X tracemalloc 7>z,
BN -X showalloccount 47> a >,

SEAN: -X importtime, -X dev, -X utf8 A 7> =3 ¥,

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

exceptions in io.I0Base destructor.

N—Y a ¥ 3.8.14 TEM: The -X int_max_str_digits option.

1.1.4 ESAREITHEVWAT> Y

-J

Jython D7=dDITFHENTVET,

1.2 RIGEH

DUN OBIRZARIZ Python OFFNCHEL £9, BIHARI -E X -1 SHDaxy P74 R4 v FDRENC
WHENFET, HELLLEZICa~Y Y FI4 VR, v FRREER 2 A —N—F 4 ¥ 3§ 25DI3EHITT,

PYTHONHOME

IRYE Python A4 75 VOEMEEELET, 774 T 7475 VI prefiz/lib/
pythonversion ¥ ezec_prefiz/lib/pythonversion D HMBEINE T, Z T T. prefiz &
ezec_prefiz 34 YA b —IURFDT 4 L7 bUT, WiFHET 7 40 FTld /usr/local TT,

PYTHONHOME 751 DDF 4 L7 b VIZREINTWBIHEE, ZDfHIZ prefiz & ezec_prefiz D
HEBEMHZIET, TNOIHA DEEIEE L72\WIEEIX, PYTHONHOME % prefiz: ezec_prefiz D
FOWHELET,

10

F1EIIVFSAIVERIER


http://www.jython.org/
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PYTHONPATH
EYa2— AT 7ANDT T 4L NDORERRAZEBMLET, ZOBRBARD T +—< v MIZ =10
PATH £ [AUT. os.pathsep (Unix 2562w ¥, Windows ZHtIany) TSN 1 DM D
TA4LZ FURRTY, FELBEWT 4 L7 MV IRESL LICEHI LT,

WEDT 4 L2 M VIZHZ T, PYTHONPATH O b V¥ 27 Python €Y 2 —)L (Y —AEARTH
AVRNANEINTEATD) 280 zip 77 A NVESRTZZ e TEET, IIREY 2 — Vi zip
77 ALDOFH S import 5 ZEIETEERA,

T 7 4 F DR ANRIEA VA= IUURTEFT T2, @HEIE prefiz/lib/pythonversion THHE D %
Fo (LD PYTHONHOME 2B L TL &V, ) TR BIC PYTHONPATH \BIMES KT,

LD AYE=—TxAZRF T3y THHEINL TV S LI, BMOMBARRAT 4 L7 YD
PYTHONPATH O FHNEBMEI N E T, ME SR Python 70277 L0256 sys.path & LT
BET BB TEET,

PYTHONSTARTUP
DEBIGHAIAAARER 7 7 A VHDEFE, NEHE— FTRADO T Y T FBRRRENZHNTZ D
774»@PﬁMn:?yF#£ﬁéﬁiTo774»Wfﬁ%éh1méﬁjylﬁh%4yﬁ~
FENAT I b EMGEL Y ¥ a Y TEMIETICEAT DI, 77 A VIENERNRa Y R
CREICARZEMTEITEINE T, ZO77A4LAD TR YT+ sys.psl X sys.ps2. KON T v
sys.__interactivehook__ ZZEHE TS Z & dHKET,

518 filename ZHE L T A A X b cpython.run_startup ZEH L 73,

PYTHONOPTIMIZE
DL TR VLTI ZHRETAIDIE -0 AT a vZIEETAD ST, BEAPHRELE
/&-ﬂ%@ﬁ@hibkwaﬁbmﬁbiﬁo

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

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

PYTHONDEBUG
COEBUCZETRHROTFINERET 201 -d AT a VY EIEET 20 L EMTT, BREHRT LG
By —d ZEBEHEE LD L RICICRD £,

PYTHONINSPECT
COEBUCZE TR O FINZRET 2 DIE ~i AT a VERIEET 2D LHMTT,

DEHIE Python 23— K55 os.environ ZffioTEE LT, 7077 L TRDA VAR b
E—REEGITEENTEET,

IR LT BEE A N b cpython.run_stdin ZEH L E T,

1.2. RIREH 11
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N— a3 ¥ 3.8.20 TEH: Emits audit events.

PYTHONUNBUFFERED
DERITLE TR FINERETEIDE v 7> a VRIEET 2D L EMTT,

PYTHONVERBOSE
COERICZETR W FHNERET DD v AT Y a VRIEEST 20 L HHTY, BRERELLS
By v ZEBEREE LD ERTICAD $3,

PYTHONCASEOK
RIBZEBDPFE SN TV A5G, Python 1 import LCTANF /M FZXAL A, THE
Windows & OS X TOAEEL £73,

PYTHONDONTWRITEBYTECODE
ZRNCZE TR FINEFRE L1 HE. Python 13V —REI 2 —1DA VR—FRIZ .pyc 7 7
ANZERLED EIE LR RV ET, B AT a vy 2EET 20 EHTT,

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

pycache_prefix=PATH option.
N—Y a3 ¥ 3.8 THB.

PYTHONHASHSEED
DERDRE ENTORWVEES randon ITRE I NLGE, BLEMED str. bytes 779 =2 b D
Ny TadDd— RiZflibiE g,

PYTHONHASHSEED ISEEEUEICEE X NT25E. ZDMHEIEAN Y ¥ 2T ¥ & 2 (LD 5 BLD hash() KD
EE>— Ricfibh s,

ZOHMIEHEODH 2Ny a2 ZAEEICTZIETT, FIZIEA Y X—TVXHFOHCLT A M
Python 7Rt AD 7 7 AR Ty ¥ a2l HET2DICHVET,

BEUZ [0,4294967295] D HERTRINEBRD $¥ A, 0 ZHET 2 Ly > a7 X AL
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.
N— a ¥ 3.8.14 THEMN.

PYTHONIOENCODING
DERDIA ¥ 2 — T ZREITANIERE N T WA, encodingname: errorhandler &\ 5 AT
@E?\ﬁ/*ﬂjﬁﬁdﬁ/$ﬁ§l7 —Hhoxrrya— K% EEHEZL % J, encodingname ¥ :errorhandler
DEFIEIEH 5 HIEET. str.encode() LFIUEKREZRH ET,

12 F1EIIVFSAIVERIER
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L 5 — ) DA, serrorhandler OF IR SN ET; N> F 713H T 'backslashreplace’
T3,

N—Y ar 3.4 TZHE: encodingname DERTVHERITRD £ L7,

N—Y a ¥y 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

ZOBRBEEBDPFHEINTWVWBEA, Python ¥ 1—Y site-packages T L2 kU % sys.path
WZEMUEE A

BE:

PEP 370 -- 2—%#Z ¢ D site-packages 74 L7 MV

PYTHONUSERBASE

user base directory & E L ¥ 73, ZN!E python setup.py install --user [FIZ user
site-packages directory & Distutils installation paths D SR % EE T 2 Dbl E T,

BE:

PEP 370 - 2—%#Z ¢ D site-packages 74 L7 MV

PYTHONEXECUTABLE

CDEREZEBMDBE S NI, sys.argv[0] 12, C 7 ¥ XA A HHUF LHORD DI Z OB
ZROMEDFRESNE T, Mac OS X TOAEEL $3,

PYTHONWARNINGS

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

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

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

(even those that are otherwise ignored by default):

PYTHONWARNINGS=default
PYTHONWARNINGS=error
PYTHONWARNINGS=always
PYTHONWARNINGS=module
PYTHONWARNINGS=once
PYTHONWARNINGS=ignore

# Warn once per call location

# Convert to exceptions

# Warn every time

# Warn once per calling module
# Warn once per Python process
#

Never warn

# L < 1& warning-filter ¥ describing-warning-filters ZZ L T 72X W,

PYTHONFAULTHANDLER

Z DRBEERDZE TN TFINGRE S N=5E, EIFFIC faulthandler.enable() DMEUH XN
3, Python D L —ANy 7% XY 7§ %7012 SIGSEGV, SIGFPE, SIGABRT. SIGBUS 8 XU
SIGILL ¥ 7 FNADAY FS%EALE T, -X faulthandler * 7> a > ¥ EliT T,

N—Y a ¥ 3.3 TEM.

1.2.
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PYTHONTRACEMALLOC
Z DBRBAEB D ZE TR O FINCRE X NG, tracemalloc £ 2 — L% FIH LT Python @ X
FVEDYTOPL—RZHBLE T, ZBOMEIZ L —XFED ML —ANy ZJTREEINE 7L —
LADIRAETT, il Z1E PYTHONTRACEMALLOC=1 DHE. BHD 7 L —2DA R L 3,
tracemalloc.start () ZZML T &V,

N— g v 3.4 TEM.

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

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

PYTHONASYNCIODEBUG
Z DEREAERDZE TR FINCEHE XN/ E. asyncio BV 2 —LD TNy 7 E— R AL
Nnx7I,

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:
e default: use the default memory allocators.

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

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

Install debug hooks:
o 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—Yar 3.7 TZHE: Added the "default" allocator.
N—a ¥ 3.6 TE.

PYTHONMALLOCSTATS
ZETRWFINCAES NS b, Python 3Bk A 727 b7V —FAERINBEL, Sx v b
2% VIS pymalloc XE Y 70— X% OHEHERE AL ET.

14 F1EIIVFSAIVERIER
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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().
FIFATRE /2 BREE: Windows o

N—Tar 3.6 TEM: XhEELLIE PEP 529 22 %2 L TL XV,

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.
FIFH AT RE 2 BRIE: Windows o

N— ar 3.6 TEM.

PYTHONCOERCECLOCALE

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

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

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

If setting one of these locale categories succeeds, then the LC_CTYPE environment variable will also
be set accordingly in the current process environment before the Python runtime is initialized.
This ensures that in addition to being seen by both the interpreter itself and other locale-aware
components running in the same process (such as the GNU readline library), the updated setting

is also seen in subprocesses (regardless of whether or not those processes are running a Python

1.2.
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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—=ar 3.7 TEM EDFHELIEPEP 538 2ZRE LTIEE W,

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

See the -X dev option.
N—a ¥ 3.7 TEM.

PYTHONUTFS8
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:
e 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:

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

16 F1EIIVFSAIVERIER


https://www.python.org/dev/peps/pep-0538

Python Setup and Usage, V) —X 3.8.20

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=ay 3.7 TEM: EDFLCE PEP 540 22 LTS W,

1.21 TNy T E—FEH

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

PYTHONTHREADDEBUG

RESNTIFA. Python 3R Ly RFNy ZMEREZERLET,

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

PYTHONDUMPREFS

RESNTGE. Python 134 Y27V XD v v P AT VRICE-TWE ATV =7 P eBRAY »
XY TLET,

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

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

Python Setup and Usage, J'J—2X 3.8.20

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
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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 b7 4 — L DAHZYR—PLET, DF D Python 3.8 IX Vista ¥ Z41 X D H L\ Windows
EYVR-—FFT220H 22 TT, Windows XP ¥R — 2R ELEFEE, Python 3.4 24 X b= L TK
72V,

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—

23
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3.1 ERRIVRA =5

3.1.1 41X b—ILFIE

X >ma—FTE2% Python 3.8 DA YA +—51F3420HDFT, A VX 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,

SERICA Y A =5 D GUI #FEL T Python Z&»I2A4 ¥ A b =)L T 312X, /quiet A 7> a v EELT
P&V, MFEMICERET 2DERFy T Lo0d#EH L =7 —DFRIFITOWR WS, /passive £ 7 2
VRELTLZEW, /uninstall A 7Y a YHEREET, ZhudFny 7 FORRZLIZ, HIEEIZ Python
DHIFRZ B L £ 9

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-3.8.0.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-3.8.0.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-3.8.0.exe FTIIEREDOA VA =5 DAFICEZHER, AEHDT7 7415 LOEHEIEZ 572
Wk, BT 4 L7 P YAIRELEMEEZES DR SN VE I LTI,

python-3.8.0.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 3.8” ¥R L £35, FEAKT 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 3.8).
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 £¥,
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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=
NeBRLET,

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 BIOfE=E

Microsoft 2 77 7V OHIRICE D, Python 227 U 7 M2k TEMP LI A MY D & 5 REFHDOHHITAD
TR EZALMERIIMNTL x5, Z0oROD, HAHDOE ZANEZRAAE T, 227V 7 M THAEDSG
TEBLRIFNIRSRVIEEIE. BRRDA YA M=FTA VA b=V TE2RENHD 3,

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

3.3 nuget.org NV T —>

N—a r 3.5.2 TEM.

nuget.org 2%y 7 —IEY A XZHi’/h L7z Python BHE T, ¥ A7 ARIKTHZ 2 Python 23EWRERLH] A >~
TL = a PN RIYRATLATHS 2 ZERLTOVET, nuget i "NET O72dD Ry Fr—I < p—
P TIW, EARRIHE S Y =V EAR Ny =T L THIEFIC EFSEEL £35,

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

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

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

FREDN—Y 3 v Z2EINT 51213, -Version 3.x.y ZEML TLZE W, HHAT4 L7 bV . 2oEE
ENBZeDHD, R Fr—=JB3VTT4 LI PVA VA=A ENET, 774N FTEYTT4L 7
ViZty =Y LRI UARTNCA D, -ExcludeVersion 4 7> a Y 23R WVWE ZOHHFIZA Y X b—LEh
JenN—=2avEEAET, F 774 L7 FYOHIZIEA YA b= E N7z Python & ATWS tools 7 4
L2 MDD 5

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

# With -ExcludeVersion

RDOR=I ki)
30 % 3 E Windows T Python %5
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(RIDR=I D5 DR E)

> .\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 %
BAHRET, TIHREEZAND L HEICAYy Z2ff0, EALRRICIA TV %24 Y R-FLET,

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,

AR HDHIABRBIAICIE Microsoft C Runtime IZZENERA, ZNERBETZ2DE 7TV —2 220
AVAP=FDEBETT, Z2DT7 24 LFBCUATICZ—F DY AT LA YA M= LFEAPS LOLEE
A L. Windows Update ICEX D HEITEHEINTWEINS LNEVTA, TOZLWETRATLT 4 LI MV
ucrtbase.dll 23% 2 2 EEEIEHD £7,

AFR: When running on Windows 7, Python 3.8 requires the KB2533623 update to be installed. The
embeddable distribution does not detect this update, and may fail at runtime. Later versions of Windows

include this update.

= RR—F 4 DR =V R 7TV —2arDA YA =512 & > T, HDAAHEA & R UEHATICA >~
AP —NENBZRETT, BHED Python £ YA L —a O X5 IREEERIC pip 25 213, 2
DEAFTIEIR— P INFHA, TID, Brok LEEREZLAZIE HEEHDZDIC pip &0 THIA

3.4. BORABRBNY T— 31
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THILWEFTELZDLNEEA, —BRINICIE, 22— ICHEHZRME T 2E1IICHAREDIFH LLAN—Ta D
YW ZRAETE D XS5, H—FX—TFT 4 =Dy 7 —VRFT7 TV =2 a vy O—He LTIRONERETT

("vendoring”).

ZOEAAD 2 oDBEHTELZ2—R 5 — A%, LUNTHHAL £3,

3.4.1 Python 77V r—>3>

Python TathE /e, BT LD L —F IR ZOHEELZERSIEILEDRNT SV r—2a »rTF, HdAA
MBI Z DT — AT, A YA =2y 75— A Python DT T4 R— b N=Ta v E2EDHZDIfEZ 3
TL&Y, ZOHEENPEDIIWCBEBRNTHEINELIKFELT (HZ2WVIEHIZ, ¥OX3X7vmT7zvyva
FLCARZDNED), 2 OOBEREDH D FF,

TUF X e BRBRHRET I 7 ANEFESI ZWEB o Liza—T4 V7B BEE LETH, 2—HFiZk o
TRERLBBENRLI-—FREERDET, IRESA XENLT VT v TlE, (b LFHUE Python TH
TE3N2 7077 AOHAREENIS D ERA; 74 AV WEHREA AL, BB NN=Y a VIHFREIEE
L. 77 AVOBEMITIBZIUCHIGL SRS X5 ICTEE T, FLAYDTF—RATREIRRLT VY F ¥
. N—=Fa—RFahiaxy K4 UCFHITHMIC Py_Main ZFCHTOTHELIET T,

X O f#f#il 7 7v —F 13, python.exe F7:1F pythonw.exe ZRELR I~V K74 VEIHL & b ICEETN
HINvFT7 A0 a— b Dy b EEBTEZZ2 T, ZOBE. 2077V r— a VIZEBOAHIT
1372 Python TH 2 XSICAZX5DT, EFPIHIELTWS Python a2 7 7 £ L OBHEfTIF e X
T 2DIC2—TFHRRZ 0D LAFEREA.

BEDT TR —F TNy =%, NRAETHHARBETH S Z & 2T 572912, Python EIT7 7 4L
CEILTALZ MVIA YRV ENBZRETT, FlR 7 v F ¥ DEEEX T 7V r— a ViEBENIMRER
RABIRETIWEDRDH DD T, Ny r—JRBEHrOGRICHBETE X7,

3.4.2 Python DIE&HAH

24 T4 7a—-RTEIPN BARZ VT PEEOEIRDOEMELTEE5BRT7 TV r—>a > T,
Python HOAAHOEAMIZ OHMIHERZ T, IS, 7V r—>a YORERAA T4 73— KA
I2H D, —EA python.exe ZMUH T2, EHEMIC python3.dll ZHVWE T, ¥55D7 —ATdH, B—
FA[EEZ Python £ ¥ X 77V X 2245 2 D2, HDAAHDOEMEERL T 7V 5 —>a DA YA b
L—=>ary0H 77417 MVIREL ZETHATT,

TIVT—=2ayhMES Ry F—=IF, A X TV XYEUCENIRR SR ZHET 220 H 5 DT, HEED
BIIMZA YA M=V TE %S, £/, HOAARHARMZMES O L@ED Python {1 YA ML —=>aryz2li5D
¥ TOMARZENID D T8 A
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3.5 BlON>VERIL

EHED CPython DERYI DM, BIMOKEEEERRi - TWABIEINTz v =I5 D FT, LFREIAKRD
HBEN=TareZDXF—rIiRHWEETT:

ActivePython <=LV F 779 b7 4 —LHHDA YA —=F—, FFa X+, PyWin32

Anaconda AXD®H 3 (numpy, scipy % pandas D kS R) RFEREI 2 -, v r—I<vx—Txy

conda .

Canopy TalfEf72 Python f##TERSE (comprehensive Python analysis environment)] T, 7 4 X 2 1Zh
ODBﬁ%\y“_}I/%ﬁ&ij‘o

WinPython EL READRERAAyF—I ., RuFr—YDELFDHDY —1L%E&T, Windows [EH
DF 1AMV Ea—ay,

IRy =13 Python RMDF 4 75 ) ORHAN—Y arBEaEhnsd L3R EEA L. 27 Python
F—LEZINOZRTFOLERALYR-—PBLERADTIHELZX W,

3.6 Python %189 3

a<wy R7r Y7 b & O EFIC Python #FE4T3 5729512, Windows DF 7 4L h DEREZHE WL O0E
ZTVWEES Y LNERA, 4~ A b—F13 PATH & PATHEXT ZH 2R X824+ 7> a V2L T
WETH, CREHEHEDOI AT LTVA REA VAL —Ya YDBERFTEDICHRZIDTT, bLdR
T WEFERNEB = 2 > @ Python Zffi5 O THIUX, Windows D Python Z>F v OFFHZME LT
720,

3.6.1 fiE: RIREBDRTE

Windows Tl&, REZRZEAMNILI—FL VLI RAT AL NLVOWTRETE, HorWFavwy P
By 7o —RCbBRETE XY,

AR RZRET 2121, a~ > F7ay P2 E set a~v Y FEfEVWE T

C:\>set PATH=C:\Program Files\Python 3.8;7PATH/,
C:\>set PYTHONPATH=),PYTHONPATH’;C:\My_python_lib
C:\>python

INSOEHEIF, DIBICEfTIABELCaY Y —VATETINBEEDa~Y FIEHAXN, /2, #0a
YA BERT AT RTOT Y r— a VI EHPNE T,

N—t Y Pl S TEBLZHAL D DRIBFOLZBDETREME N2 DT, HLWEZ RN S REIZH BN
T5IEDTEET, python.exe BWA-TWB 7T 4 L7 Y% PATH ITENT % Z ¥id. Python O]k
N=T a YDERENT 5 X 5 ITRIET 2 7D O— IR TIETT,

77 4V OBRGEZEBEEARNCEE T 212E, TR& =1 227V v 7 UTHRERRy 7 2T BREERZR
) ZMRT 20, (AVC2—RDTaRT 4 REDD) P RAT LDOFHRE VT RIREHRORE KX

3.5. BlONYERIL 33
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VEZVYy 7 LTLEEIW, INTIUB EREX A4 70T, 2—FEREZRE A7 LAREZK BN 72
DIBIEL7DTEE T, AT LAEBELET 3 ICEDRI-DOTY YAOFlRDBRWT 7€ R (0% h EHE
MERR) DSREETF,

SRR Windows X3 AT AEKD BAIC 2—IFERERBELE T, ZORDZENICTE D PATH OEBIEFRRIC
G 3B sk icnsz2endH b ET,

PYTHONPATH Z¥% Python 2 & Python 3 DI RXTON=a Y THEONEZDT, 4 VA M= IHATH
%3 NTO Python N—2 a Y THER - FZEZTEMHES DTRVIED ., ZORBEERIIEANRFEZ TN
ETIEDHD FEA

2E:
https://www.microsoft.com/en-us/wdsi/help/folder-variables Windows NT DIREEZE$K

https://technet.microsoft.com/en-us/library /cc754250.aspx —HFHNICERIFARME A E S 570D SET a~
¥ RIZoWT,

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

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

https://www.chem.gla.ac.uk/~louis/software/faq/ql.htm| Louis J. Farrugia 12 & 5. BREZOFEICD
WT D,

3.6.2 Python 2777 1 ILERDIF3

N—Tar 35 TEH.

HEIRNCIER X L5 Python 4 Y X =TV RXDRAKX— b X =2 —HE%ZMHS 7213 T#H <, Python Za~<w> K
Ty poEEHLEZVWER IR LNERA, A VAN —SRIEZEDEDORERTOIF TS arddh
I

A VAR =T DERMPIDR—IIZ "Add Python to PATH” ¥ \W5 FLDA T a b, Ihe#ERT 3
LAVAN=TFA4 VR VGBI R BRIEA PATH ISBIMIL £ 3, Scripts\ 7 A VX DG GBI NE
o, ZHUCEbavwy Ry 7 »s python ¥ XA L TA YR SY RERBEILZD, pip ¥ XA LT
Ny T =4 VA M=% LD TEZT, a~vV FIA4 Uro0EEROT, A7 YT heavr Ko
A VEIBNETREHTZ2 D TEET, AV RETAY OXEESHLTRIW,

AVAP IR ZDOA T a v EEMILT0WRL-722 LTH, 41 YR =7 FFHEHEITL T 'Modify
BBAT, TNEAMILERET, HE2WVWEZ 58T, PATH ZRIIFHTEIETE 3, @E: BEE
BDBE 2B TL IV, BIEZAM PATH 1213 Python f YA M —AF 4 L 27 P ZELXERH D £
o EPOZY Y 2FEIan Y TRY> TROTLEI WV, ZROEFIIUTD L1k ET (UTR
WD 2200y P VIFBHICHEELTVWEHDEREL TVET):
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C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.8

3.7 UTF-8 €E—F

N—T g v 3.7 T

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

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

You can use UTF-8 mode to change the default text encoding to UTF-8. You can enable UTF-8 mode
via the -X utf8 command line option, or the PYTHONUTF8=1 environment variable. See PYTHONUTF8 for
enabling UTF-8 mode, and #E: REZHDELE for how to modify environment variables.

When UTF-8 mode is enabled:

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

etc.
o 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.

3FRR: 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— a3 v 3.3 Tl

Windows @ Python > F ¥, %73 Python DNN—Y a VOMBORE L EIT2HI22a—FT 4V 74
T3 AZV T (¥k1Fa~vy FI4 V) TRIED Python ODN—=Y a YOFREEGZ 6N D &, BEZR
EL, ZON—=Ya v EFITLET,
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BRIBZM PATH ICK B HELES>T, TD T YF vid Python O—FHEWEIHmAN—2a vz, FELBERLE
T COFVFXYRTRATLIALRRBDIDDBL—FITLDA VAL —aryDFEELL, 72, #HiL
CAVRAM=NENLEIDDBFTEON=Va V2 BELET,

Z0F X DAV I FADHERRE PEP 397 12HD 17,

3.8.1 &#IC

ARV RSAUDSEET S

N—Yar 3.6 TEH.

Python 3.3 £ ZhLED S AT LT A4 REA VA ML =2 a Y TR 7Y F v H3HR7=0 PATH [ZBINXH
3, 7UFvid. AFARERD W3 Python DAN— a VICHITH 3720, BEICEDAN—Ta>D

Python 2834 YA b= L ZNTVWEDNIERTIEDD FHA, FVF¥RMMEZ 2052 HERT 21U TFa~
VERERax YRRy NEDETFTLTLEX L

Py

A VA P=LENTVEEHN—T 3 D Python BRENT21E3T T, BHEECBIIKTIZZdTEE
TL. BiMOa<wy 74 V5l8EEE L TER Python KET b TEE T,

BEDN—Y 3 ¥O Python (722 21F 2.7 & 3.8) 4 Y X b —LENTWBHEIE, Python 3.8 AVEEIT
522k £F, Python 2.7 ZEEILI-WRS, RDavwy REFEFFLTATL L

py -2.7

A4 YA M=)LLTH3 Python 2.x DEH A=Y a YERELIZWEEIE, ROa<y REFEITFLTATLE
XU

py -2

BHiN— a > ® Python 2.x MEET 3133 T,

MURoE5%27 =02 L5 THNRE. ZVF ¥ 34 YA P —ASHTVEEA:

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

operable program or batch file.

2—HF T D Python f YA ML —a v TlE, A YA M—ARICE TS a Y TIEELRVWED, S0F vid
PATH IZEMENER A,
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{RA8ERIE (Virtual environments)
N—a ¥ 3.5 TEM

(BEHES £ 7 F ) D venv EY 2 — LAY —)L virtualenv TIE- 72) (REBEN 7 7 7 4 7T HIRET
Python OBIRIIR A=Y a Y EIEERTIKI VF ¥ 2 EE#T I, v Fridrm—Lkf XS Y XT
372 FORBIBEDODDEFITLET, ZFB—rLRIES DA YR TV XEETT 51203, RERREOBIE
AT 20, FRREHRINIC S B — UL Python N—Y a Y ZIEEL T XV,

ROV T D 5EET S

7 A MH®D Python 227V 7 b EERLEL & 5, hello.py WO HKATTURONED 7 7 4 M EIER LT
{FEEW

#! python
import sys

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

hello.py BFET 274 L7 FUT, Faa~xy FEFTLTL LSV

py hello.py

A4 VAR =L ENTVEHRHTD Python 2.x D= a YFEEBRRREINZETTT, TiE. 1 THEUTOD
EOWREHELTATL W

#! python3

a~x Y REHFETT . SEEEFO Python 3.x ODEHRNELRINZIEI T, ZhETDavr o4
YofleERRIC. XD VwAS=D a VEMIiFERIEE TSI D TEE T, Python 2.6 254 Y A b= &h
TWBEA, RPIDOIT%E #! python2.6 KEEHT L, 2.6 D= a VIFRIPIFRREINZIETTT,

ARV ELSDOMRHLEIERLZD, BA1IH D07 "python” F4 ¥ A b —)L ¥ TW3 Python2.x
DEHAN=Ya v EMATS I IERLTLEE W, ZHFRAEEME . python 25— Python 2
%63 Unix & OHIMED 10 TT,

77 1L OBEERINSESNT S

A YA P=RFIZ, ¥ F ¥ id Python 7 7 £V ($72DB .py, .pyw, .pyc 7 7 A V) WZBHEA T S zid
FTTT, 20D, ZNoHD7 7 4% Windows DL AT 0 =5 —TXINI Vv 7 LEBEZI VF ¥
b, FTHRRZDERIUHEEZE > TRV T MMEDONEZRNEAN—Y 2 VEIETESL LSI1TRD
E

DI EBZEELRARIZ. H—D T ¥ F » BEFTONEIZ L o THEED Python N— 3 Y ZRIFHZY
715"‘]\,6%%:2’6?_0
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3.8.2 > /\> (shebang) 17

A7 VT N7 7 ANVOFEDITH #! TIHE > TV BHER. ZDITIEY = NV (shebang) T& L THIS
TWVWES, Linux Rt Unix F OSIZ 25 L fTedbd e R-—1PLTWVWELD, ZNODT AT LT
X, AZ VT IBEDESEFTEINDEERT DAL b EF, Windows @ Python 7 ¥ F v ik,
Windows @ Python 227V 7 bR UHRER A TE 2 X 51 L. LoflITIEZNS DERED AL Z R
LTWVWET,

Python 227V 7+ @D 2N 4T% Unix-Windows I TBAERIEEICT 572D, 2O 7V F vk, ¥DAf U X
TV ERPEONEZ0ERETEZ21DDOKRED FE a~v Y FE2FR—FLTVWET, R—bEN3REEa
<Y PRI TFObD0H D 3

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

e python

BRI, 3 LAZ V70 1{TED

#! /usr/bin/python

TIHE->TWRDH, 7740 bOD Python ONBIFEZN, HHENLET, £ D Unix LTENMET 2
Python 227V 7 M@ T TR ZDITHFET 2MHANDHD X TDT., FJVFxIXEDZEREDRZ Y S+ %
BERLTHES 2R TEZIRXTTY, DREVHLVWRZ Y 7 % Windows ETEWTWT, Unix ET
SEHATHoTIELWVWEESI RS, 2NV fTDI 5 /ust THESDDEMHHIANETT,

FROPDFEHa~vY FTh, (R ¥ == a IR, XV vy— A F ==Y a3 YOlif5T) RN
WA= a VEIFETEE T, IHIT, 732" 2794 F—nN—=Ua YORAIENM LT 32-bit fRZERTE %
3, Bl ZIE. /usr/bin/python2.7-32 I& 32-bit ® python 2.7 25 X5 ERL 3,

N— 3 ¥ 3.7 TEM: python 7 ¥ F %D 3.7 22 H1F, REIZ 7-64” ZHI T 64-bit fREERTEZET, 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 UATITIED 5 —DBEIHFHIEFMEDRH D 3, 4 YA b= TWS Python
PEETRNC. ZOERUX Python FE1T7 7 4 L% PATH 226K L ET, T4 Unix D env B F AR
MIET2IRZEENT, D PATH »ODRKETEHDTT,
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3.8.3 TN\ VTD5|H

2z NUATTIE Python 4 Y27V RIZE SN2 BMOGIBEZIEETE2 LB TEEXT, LRI =Y
TRUTDOE3EINTVWEELEL XD

#! fusr/bin/python -v

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

3.84 hRXA2T1X

INl 771IICEBNRETAX

FUFXE 200 ini 7 7 A AVEHRLIATEET, BRINICIE, BHIED 2 —3 — D Yapplication data” 7 4
LZ MY (0% D, Windows DB SHGetFolderPath (2 CSIDL_LOCAL_APPDATA %* 5 X THER YR -5 T <
5274L27bMY) @D py.ini &, FYFrERLTA4LZ MPVICHS py.ini TF, " A¥Y Y=L fRDF ¥
F ¥ (D% pyexe) & 'Windows’ RO Z > F % (D% D pyw.exe) IZF—D .ini 7 7 A VZHHL %7,

"application data” 74 L2 U THEESINLREZ. ET7 7 VOBECH2 DLV EHRENEST, 20O
T, FVF Y DBECH D ini 7 7 ANANDEZRALT AN TELR VLW, 7B — VLR ini 7 7
ANADax >y P& EFHZ (override) TE XY,

57 4L k@ Python N\—S 3 YDHREZIA X

EDON=Ta»® Python Za~< > FTHHAT20E2ED 20, N—=Ya VEffirha~vr Ficgdohs
TEDHDET, A=V a VB TREAI Y —AN—Ya YFEETHEID, 7> a OV F R (V) <A
FN=T a VIEETHZIMEE T, X 51T, 7-327 R "-64” ZIBFL LT 32-bit H 2 WX 64-bit DEH
LORENERINZ 0 ZHRTEET,

722 213, #'python WS ¥ = NUTEIN=Y a VEBHiFEEAFEEAD, #!python3 EX T ¥ — =T 3
VEIEET BNV a Vi FREAET,

Ay FEIAN=Y a YEMiTHEROLRWEE, REZ PY_PYTHON Z3&EL T, 77 4L FDN—
VaVEBfiTEREETEE T, RESNTWVARVWEA, 77 4L MEZ 737 T3, ZOZEHIIZ 737, 3.7,
73.7-327, 73.7-64” D XS BRERDMER AR Y RIA VD BLIEETEE T, (7647 7> 3 »iX Python 3.7
DD S > F + TLMEIARVI LICEELTLEX W, )

XA F == a VEHiFBRONSRVEGEE, BREZAR PY_PYTHON{major} (Z ZT {major} i, LilT
REINTBEDRY ¥ —N—= a VEHMiT) ZREL THREBRAN=Ta VERIEET LI LN TEET, £5
Woled Ty a YBROLSRITIUE, Y F viEA VA b —EAD Python N—Y a Y EFIZELT, Ho
MoTzFDRAT % —N=2a VA< AF =V ) —RDSEHEHMOBOEMFHALE T, FREXNTWVWE DI T
EHDFEEAN, BEIEZDAI»—N"=Ya VRTRIRICA VA= LIAN=Ja VI D T,

64-bit Windows T, [A—® (major.minor) Python /N— a > ® 32-bit & 64-bit DM DFEEN L > X
P = ENTWRGA, 64-bit N—Y 2 YDIEI BEIBLINET, THUXT ¥ F v A 32-bit & 64-bit D
YHEBTHERS I LT, 32-bit DT U F v, IESNTA— 2 > AHEFATATHETHAUL, 64-bit @ Python
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EEELTEITLEST., ZHUE, EONRN=—Va VB PCRA VA=A EINTVEDLDATT VF v DEE)
ETHTE, Zhod 4 YA P =L ENLIEFCBERR SRS (DF DRRICA Y R =L &7z Python &
Z ¥ F ¥ B 32-bit 2 64-bit PEHOHL LD EV) XHIKTH7HTT, LicidLlizeBh, F7>a>0
7327, 764" 7 4 v JATIDEHELETCEE T,

fl:

o BT ALY a VHAREZINTVRWVEA, python BX U python2 a2~ Nidf YA b= &h
TV A EHD Python 2.x N—=Y a Y EM#H L, python3 2 <> FiZ4 YA =L ZATVEEHD
Python 3.x Z#HL¥3,

e python3.1 BXU python2.7 <Y Fid, N—=Y a YBEERBEINTVWE D, 24T av
2SR EE A

« PY_PYTHON=3 D&, python B & ¥ python3 2~ FiZ2 1A YA b — L EATWBEHFD
Python 3 ZfHH L £7,

o PY_PYTHON=3.1-32 O¥&. python 2~ Fid 32-bit kD 3.1 Z{HHA L £ 953, python3d a~<>» F
B34 VA= LENTVEEHD Python ZHHALET (AP ¥ ==Y a YIHEEINTVE D,
PY_PYTHON 3£ EEINETA, )

o PY_PYTHON=3 T PY_PYTHON3=3.1 O35, python B XU python3 iZ¥H 563 3.1 ZHHL £

BRBZABCZ, AUHEET Y F v DMES INL 7 7 ALV THRT 2D TEET, INI 7 7 £ LDF%Y
T2t 72 avid [defaults] LFFIN, F—RIFIRELEHOF —%H 5 PY_ L WHOHHEHFHZM - 72bD L
FTTYT (INI 7 7 A LDF—HIEBFARF/NIF2 XA LIRNZ EICTHEREL LIV, BEZBOANEZ INI
77 ANVTORER FEELET,

Il Z 4

o PY PYTHON=3.1 ¥ HETBZ2ld. INI 77 A LIS PR EEN2 2L 8 EMTT:

[defaults]
python=3.1

e PY PYTHON=3 ¥ PY PYTHON3=3.1 ZHET LI 2Z. INI 77 A MICREHEETNEZ L 2 EMTT:

[defaults]
python=3
python3=3.1
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3.8.5

Y

b5

BRIGZEH PYLAUNCH_DEBUG AR E SN TV 6, REMEHMTH - Th, 7 ¥ F v 3@ZWiERE stderr (2
EFharyy—n) KHHLET, ZOBRDA v —JIFFHMT LD ZO0NHDTTH, S0V oin—
Y a @ Python SRETE Nz, BRERFEDAN—T a YBEIREN0, 2L T, MHROD Python #FEITS
ZORFbN-EiRa~Yy R4 VERZ T NET,

3.9 E2a—-J)LDEE

Python \Z#HEZD 74 7F Y (& site-packages 7 # V&X) ZA YA b=V LT 4 L7 M VITHEHL ET,
ZD7®, Python % C:\Python\ 74 L7 VKA YA =N L7z TdE, T74LVbDF4 75V
C:\Python\Lib\ IZfFEL., ¥ — FX—F 1 —DEY 2 —iX C:\Python\Lib\site-packages\ TIN5
5Ll %T,

sys.path 252 EEF %3 %1213, DLL & [F U4 (python37. _pth) 22FEITAIEEY 7 £ /L (python. _pth)
CECARID ._pth 77 A VE/ER L, 11TICDOE 1 DD R EHEE LT sys.path IKBMEN B ES51CL
TL7ZE W, DLL #IZHED W7 7 A VIZEITAREY 7 A VARES W7 7 A V2 EHELET, 2l
E0. BORold, FVRA LA EARTA T T LB ATHIBTEES,

T 7 ANPEELZE B3 RTOL YR M) EREZKIIEHA S, REte— NicRkb, 20774112
import site EFHELTWVRWVWIREDIX site A Y R—FTERLRDET, ZTL # THE 21TIXHEX
NET, ZRZERDARRIZT 7 A VDOBFTEIETHIAZD 2 WIS ZTY, site UADA VR— X
WBEFAEh T3, FEOa—-F3HFEIT XA,

import site ZFHE LY Eid, (7YX —RaAT7HHNINDLWV) .pth 7 7 4 VIE site EY 2 — AT &
DIEFEBEMHEEND Z L IFERLTLIEZI W,

._pth 7 7 A WBRM P 5728 ZiE, Windows TlX sys.path IZRXD XS IHREINET:
o BANCEDTY PUDBMENET, ALY PTF4 L7 P ERIELTVWET,

o ZODXRIT, PYTHONPATH BREEZARMDEAET 5 L &, BIFEZH THIIhTWD X5 BMEhE T,
Windows Tl& K7 4 ZE#AIT (C:\ ) LXHIF 272012, ZORBARBICEENZ SADXY]D X
FIEIaer TRIAERLBRVEICFER LT EE W,

« BT ” 77V —3ayDXA” % HKEY_CURRENT_USER 7* HKEY_ LOCAL_MACHINE DA D \
SOFTWARE\Python\PythonCore{version}\PythonPath D% 7% — ¢ L TERTH I LN TEET,
B I7F— 3774V MEL LTI aur TCRYIGNENALFIEFEOI LN TE, EL AN
sys.path IEMENE T, (EFEDA YA b —F—13FXT HKLM L2FH L2 WD T, HKCU &
HHEZETY)

o PYTHONHOME D#%EINTWAHE, Z4d "Python Home” ¥ LTi#bh 3, ZhlADIEE.
"Python Home” ZH#EE T 5 7201C Python DFEIT7 7 A LD RZA06 ” HHIZ 7 4 7 (Lib\os.py
¥ 7213 pythonXY.zip) XL ¥ 3, Python home RO o 7HE. ZITHh 50 2Hh0H T
7412 bV (Lib, plat-win 72 ¥) 2% sys.path IGBMINE T, RorohbhoGAE, arvehk
% Python path &L I & b VICERFRE I NIz PythonPath 2> SR I M F 5,
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o Python Home 2SR27 6 F, BRIBZAE PYTHONPATH DHEEINT. LIYZA MV TV FUREROSHRS
Birotpa, BEST 277 40 FORZADHAENE T (Fl: .\Lib;.\plat-win 2 &),

AAVDETI 7 ANERUHML—2LEDT 4 L2 MU pyvenv.ctg 3D 255G, LUTD R - 7 HHH
MEHEINET:

o PYTHONHOME D3F%E XN TE ST, home Mt 2 DI5E. home HEDIEX A VDEITT7 7 4 Li»
LBHET 2DTIERL IR ZHNET,

MR LTIH2h %7

o python.exe 2 ZHNLID Python T4 L7 b VICH D exe 77 ANVEFE[TLILLE (A VA=
INTVBEHATH PChuild 20 H5EHEFITINTWBEETD) core path BAHXH, LYRAMUA
D core path IJERINF T, 2RO L P2+ U D "application paths” IZEICFHARAENE T,

e Python 7M1 .exe 7 7 AV (DT 4 L 27 F VIFET 255, COM BHTHAAENZGER
E)ITHRR P ENTWSHEE, "Python Home” IZHEEZI T, LI RX M VIZH S core path H3F|H
XhEd, ZRUADL I Z R YD "application paths” IZHICHAAENF T,

o Python 232 ® home ZROFH6NT. LIRXFMVDEDLVEHEE (ZHUIWLDHDETHBERN LA
A YA ML —=Yarvty b7y FTOHEEINT exe), NAZRNED T 7 4L k& U THI 225
bhxd,

HEHEODO7 7V r— a YREAMYNC Python 82 KL LEEWEEIKIE, IFOBE (DWihd E2i3ME
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.d1l Z HEDFEIT7 7 f h b0 — FF 20 THAUL, Py_Initialize()
WECRH LI SESL - T, Py_SetPath() 2 (RIKTH) Py_SetProgramName () % BH/RAICHECNH L T <
7ZEW,

e HHOD7 7YV r— a5 python.exe % HIT 2 Hi{IC. PYTHOVPATH %27 V7 L7zh EHZL,
PYTHONHOME %%t » N L TL &V,

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

CNHEIATLTA RIZA VA M=V ENTT 7 ANH, BRIZDT TV r—2a V2N y FLShic gk
FAT7IVDAC—IEBELBRVEIRCLET, Ihe LRTNWREDRI-O7 TV r—yaroa—Hik A
PLOREZINZ 20d LW ERA, LTHELLRYIDREENRETT, Z00HDIFLI X MY NOIEE
HED R 21 —F D site-packages DFEER D LZITRT VLS TT,

N—T gy 3.6 TEH:

o Adds ._pth file support and removes applocal option from pyvenv.cfg.
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e Adds pythonXX.zip as a potential landmark when directly adjacent to the executable.

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

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

3.10 EMDEZ a—J)L

Python 3277 v F 74+ —2Hft2 HIE L T E T, Windows IZ LWL =— 7 RHKEED H D F3,
S 4 TS5 Y WD A4 TS5 U DT, BODPDET2a—Ll, ZIOVoHEEERFES DDA =Ry
FAHD ET,

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

3.10.1 PyWin32
Mark Hammond 2 & » TR X7z PyWin32 €Y 2 —Lid, #A7 Windows EHOVR— b2 T35 E
Pa—MHTY, COEY2a—AMEMUTOI-T 4 VT4 ZEATVET:

o Component Object Model (COM)

« Win32 API MO L

e« LYXLY

o« ARV BT

e Microsoft Foundation Classes (MFC) 2 —#—A4 > & —7 = f X

PythonWin & PyWin32 iIZffJ)EL T\, ¥ 7LD MFC 7 /) r—>a >y T3, ZHUIEAL ML VDT
Ny &t MAAAARER IDE T,

2E:
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.
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/desktop/com/component-object-model--com--portal
https://msdn.microsoft.com/en-us/library/fe1cf721%28VS.80%29.aspx
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
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3.10.3 WConio
Python O#EATE X — I FAHIHIL £ ¥ TH S curses IF, Unix 74 VAT LATL2HES 22N TEFH
Ao WIZ Windows EHD Z 4 7 V., Windows Console I/O for Python 3% D %3,

WConio & Turbo-C @ CONIO.H DT 9w 8—T, TFALL—HF—A VX7 =2—AZERT 2 7-DIHHT
ABZENTEET,

3.11 Windows £ T Python Za>/N\1IL T3
CPython ZHRDTa Y 4 L LWHE, BRIICITREZLE V-2 ZHIET 222 TS, BV U —X
ROV =2, FiLW Fzv 77V XYY —RTEET,

YV — 2 Y — 121 Microsoft Visual Studio 2015 TOE L RFDY Va—aryIryrAreradzr7 77
ANDBEEFNRTVT, ZUHBARD Python VU —RiZffibhTwdar 4 5TF, o774 0%
PCbuild ¥4 L7 FURIZH D £3,

EIL R 7t 2200 TO— K IEHRIE,. PCbuild/readme.txt IZH D F T,
PEFRE Y 2 — 2DV T, building-on-windows 2SR L TL 72X W,
BE.:

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

3.12 EH DTy T —L

Python O#FRIZHFEDOH T, BERICHR— SN TWEEOLDT T v b7 4 — 408 (2 —P —PRFEHE
DRRD]ZDIZ) P R—FINZLB>TVET, TRTOVR=-PINBNVT Ty b 75— LIZDWTDFE
filid PEP 11 2F = v 7 LTLZE W,

e Windows CE X5 THHR—FZNTWVWET,

o Cygwin £ YA+ =% Python £ X =TV XDA4 YA =% LTVET, (cf Cygwin

package source, Maintainer releases)

AURANBEAAL VA= IDRRBEINTVWE T T 9+ 7+ — 2OV TOFEMZIERIE Python for
Windows ZZHLTL7ZE W,
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http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
http://sebsauvage.net/python/mingw.html
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/
https://www.python.org/downloads/windows/

FOUR

MACINTOSH T PYTHON Zf£>

E# Bob Savage <bobsavage@Qmac.com>

Mac OS X 23#fE L T\ % Macintosh E® Python FJEAIFIZIEMO Unix 77 v b7 4 — 24 ED Python
CIFFHITESUTOVETS, IDE 8w Fr—Y - v 2 =Yy REDIEMHITRZBMERIH D £3,

4.1 MacPython DAF L1V =)l

Mac OS X 10.8 12l Apple 12 & o T Python 2.7 37V £ Y X =L ENTWVWE T, Python ® Web # A
b (https://www.python.org) 2» 5&HN— a D Python 3 ZEIELA YA I —LT 252 b TEET,
HLw Intel @ CPU THEiWw PPC @ CPU TH XA 7 4 ZIXEIET 2 7 2= N—H)L - N4 FVY” LR
DEHDDDOBHH £,

AVAF=ZTI VL DO0DBDHBFIZAD £5:

e A Python 3.8 folder in your Applications folder. In here you find IDLE, the development
environment that is a standard part of official Python distributions; and PythonLauncher, which

handles double-clicking Python scripts from the Finder.

e Python 77 7 A A F 4 75V % &% /Library/Frameworks/Python.framework 7 L — A7 —
Jo A VAP =73 Y 2 VDONRRZZOGHZEML %3, MacPython 27 >4 Y X b—117 3
Wik, Zhs 3 oFHIBRT AR L WETTY, Python EfT 7 7 A AADT Y RY v 7Y 7
Jusr/local/bin/ WCEHPNTVE T,

Apple 232 L T3 Python ® /L RiL /System/Library/Frameworks/Python.framework & /usr/
bin/python ICZNZFNA VA P =L ENTVET, ZHHid Apple ZEEHLTW2HDTHH Apple ®
=R =T 4 DY 7 U =7 BHHTZ2OT, MELLDHIBRLZD LTEWT $H A, python.org 75
HrlwN—23 v0 Python 4 YA b= F 25813 ZhZNEFCEEST 2 2 DD % Python
BENRA 2 —RICA VA M —NEN 57D, BRT 577D Python O SRAZHREL. HHT S Z e AEE
T,

IDLE IZEANLV T A =2 =55 D Python DR Fa XY MIT7 7R TEIENTEET, b L Python 23
ZLOVDTOHARCE R F 2 XY PDF 2= M) TN ERIIPHHAEDZ I 2BTITDOLET,

B LAD Unix 77 v b7 4 — AT Python Z#HWENTW2HE121E Unix & = 45560 Python 227V
ThOFETIOVTOHiZGmE I Z2BITITDLET,

45
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4.1.1 Python X7V 7k DERITHE

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

$ L Python 227V S+ %2 X —3IF1Davw>y K74 2= Finder 25 FfTLEWGEERRINCZT 4 X T
27N T NEERZREDNDHD T, Mac OS X IZi vim % emacs 2 ¥ D Unix DFED T L 17 4 XN
EboTWVWET, bLHok Mac 5 LWVIT 14 XHEL WHEITIE, Bare Bones Software (http://www.
barebones.com/products/bbedit /index.html %% M) @ BBEdit % TextWrangler % L < & TextMate
(https://macromates.com/) [ FRWEBEIURM TS, i Gvim (http://macvim-dev.github.io/macvim/)
X Aquamacs (http://aquamacs.org/) 2 EDRHH £3,

B—3IFAMBRATZY T NEETT BI121E /usr/local/bin B3 2 LD RAREFNTWDE Z L 2R LT
7Z&EWN,

Finder 226227V 7+ 2FETT2DITE 2 DOHENHD £7:
e PythonLauncher \NFJ v /5 5%

o Finder O1E#H ™ 4 > R U5 5 PythonLauncher ZZ DAV 7+ (L& py RZVY T +LT) &
ST 74N D7 TV =2 aY e LTEE, A2V T T77ANEXTAT Y v 7 LTSN,
PythonLauncher OBREHEIII LD LRI Y T M 2RITT 202 EMT 2MARREN DD %
3, option F—ZM LAV RFI v /T2 THEITIZILRRINODOREZZZAONT T L. BR
REA =2 —ORTOETICH L TRELET LI EDHTEET,

4.1.2 GUI TRV T +ZFEIT

HWAN—=Y 3 D Python 1ZiF, KEMIFTEPRVEWIT RV Mac OS X OFBH D F3: Aqua v 1 >~
Foy=tx=Yx2bebaeds (OEVWAET 5L GUL 252) v o L3RR AETETS 24
ERHDET, TDXI%R2 YT M EETT 51 python Tld/z { pythonw Zffi-TL X\,

Python 3.8 Tid. python ¥ pythonw D ¥ H 5 THHX F I,

4.1.3 Configuration

0S X k@ Python T& PYTHONPATH ® & 5 722 TOEHED Unix BREZRDME X £ 323, Finder 206 71
7o LT A5G DX RREARERIET 2 TEGIFEETDH D Finder IZEEFFIC .profile
.cshrc Z#tAAAERH A, ~/.Mac0SX/environment .plist 7 7 A VEAEZHENDH D £5, FFEMlicOWV
Tl Apple @ Technical Document QA1067 S L TL & W,

MacPython @ Python Sy 7 —3 DA ¥ A b —LIZDOWTOD X 572 5 1F R, BIMD Python INYTr—2M
AR =)L HiZSRLTLZEW,
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http://macvim-dev.github.io/macvim/
http://aquamacs.org/
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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,

wrPython BEHDANZKDBH 270X T 59 b7+ —4D GUL Y —F v T Mac OS X ETHA 714 72
BELET, v Fr—I8 F¥a XY M hitps://www.wxpython.org 2 HFIHTE 3,

PyQt 3HIDANRDBHZ 70 RTFy v 7+ —45D GUL V—F v b T Mac OS X ETHA 7 4 7I2EIE
LEF, #F#LWEHRIE https://riverbankcomputing.com/software/pyqt/intro 12® D &3,

4.5 Mac £® Python 77— 3 >0t

Mac EOBMD Python 7 7V —>av&277uA 3 54D Y —Lid py2app T3 py2app DA ¥ &
b =L AR 2 EEIE http://undefined.org/python/#py2app 1ZH H 3,

4.2, IDE 47
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4.6 ttDJYV —2X

MacPython X—1 > 27U X hid Mac T®D Python 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

48 % 4 & Macintosh T Python Zf£5
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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\,
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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 IIMFHES 4 7 F VD 1ib2to3 & LTHMTE XY, BEDY - L LTOMEAZZX 2V S+
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,

52 fi8% A &= FI3E
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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 = staticmethod(f)

ROR=STEER)

54 {15} A = FE
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https://www.python.org/dev/peps/pep-0492
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(FiDR— 25 D %)

@staticmethod
def £(...):

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,

FTARAZVTEZDXY v RIZBLUTFEL I, descriptors ZZH L TL 2 & W,

dictionary (#¥F) EE D F —ZHICHICT) 2 HBEH|TF, __hash__ () XV v F& __eq () XV
ERELMEBEOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEHMNTLIKGL) iterable NORTH 2 WIE—HOERZ UM L T, ZOHR» 5
RLZFFERRTa T M EESTT, results = {n: n *x 2 for n in range(10)} ¥ 53
. F—n ZfHn #x 2 IWIMTT 2EFE L LML EF . comprehensions ZZ L TLZ&E W,

dictionary view (##FH 1 2—) dict.keys(). dict.values(). dict.items() PR FTA TP =7 T,
HHEOHHOHNZE 2 — 2Rt L £ 5, Thbb, HEPELEIN b a—3ZhZ ML 75,
FFE Y 2 —2iHNICTERR Y A MCT 5121 list(dictview) ZfHH LT XV, dict-views %
ZIL TSN,

docstring 77 R, B, EYV 2 - NORVIORTH 2 XFHNY TV TT, ZDRAA — b DETRICIIE
HENFTH, a4 FIZE->THBEh, 20752, B, TP 2—L®D __doc__ B LT
REFEEINET, AV brARI a2y TES GRE: BEE L TSRTE%) OT, 7Yz DR
F a2 X b eEEENLRGTT,

duck-typing »2F 77 bMBELWVWA VR T 2 — 2% TWEPERETZ2DIA TV 27 FORl%E
Rznwrnrs Iy 72240 TT, bbbz, BfliZAT7Y =227 FOXY v RRBENFENZD
b LET, (FTEADISICRAT, 7LD ISXBHE ZHEIT7 L THZ,1) 1 ¥
X7 z—AZBEDEMT LI T, EFLI Ty ENLa—Fid. RVE=—T 1 v 7 BREBZFF
LTEMMEZMEXEET, v 7 XAV 7E type() X isinstance() WX AHIET BT E T,
(272U, B o240 % HRERI SR THRETAIDTEET, ) 2ofb b, HARIC
hasattr() IS EAFP 7n7 oI 7%2FHALE T,

EAFP TEER]%Z & 2 X DFFLZFH D ADAS (easier to ask for forgiveness than permission, ¥—7 14 —®
FEHD ) OBETF, 2D Python TIAL bl TW3a—7 4 Y 7 AXAVTIE, WHEITEMNRF—%
BUNEFETIDDLIREL. ZORENE> TOEGEIHNERHIEL 23, ZOBETTFELIET
53—=T 4 VT RARANMIIE, try XB XU except XD TADZDPFRETT, ZDT77=v 7
3. CDESRBETILIMFbATWS LBYL AR AL NBIZSDTY,
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expression (R) AP DELFHEENZ, —F ¥ D DR (a piece of syntax) TI, Wz 52, i
V7o, Al BT 22X HEFPEETCHLRE, H2R T ROEROEARENDTT, o
Z < DFFELEV, Python TIEFFEOETOMBBERIRN L VWS DI TIEH D FHA, while DL
Wy RELTRERAZRN X 8HD %5, RADBKTIEIRIXTT,

extension module (EIREY 2—1) C % C++ THILNZEY 2 —L T, Python ® C API ZF|HL T
Python a7%a1—#—a—FeRehehLET,

f-string  'f' % 'F' DRI W XXFAN) T I L fostring” EFEER, ZHUX T 4 —< v MEAFES
V7 IV OFFEEOZMTT, PEP 498 3L T 230,

file object (77 ANF T =2 ) MidD VY —=AAND 7 7 £ V&M API (read() % write() XYV v K
PROLD) ZRHLTVWE ATV 27 T, 7740 F 7Y 7 NI, MBI LFRICK - T,
FEDT 4 R LD T 740, ZOMDEA TDOR ML —IRBWET AL R (FIZIX, BEEAHT,
AVAEYURNY T 7, Vrv b AT, FE)ANDOT IV REZHENTEET, 77404727 M
file-like objects R streams & MM F T,

T7ANF T 27 MIZBEBRICE 3 BESD T LD NAFU—=T71IL, Ny 7rShic N1
FI=T74l. ZLTC TFALT 7ML T, A VX =724 RiF io EYa— L TERIATL
XS, 77ANAT T 22 +RAESEEERNLTTRIE open ) BABZES Z 2T,

file-like object file object ¥ AT,
finder (7742 &%) 4 YR=FZNTVBEI 2—1LD loader DFEAERTT 2479227 b TT,

Python 3.3 UETIX 2 D 7 7 £ Y XD3H D %3, sys.meta_path THHX NS meta path finder
Y. sys.path_hooks TEF X413 path entry finder T3,

Nz DWW T PEP 302, PEP 420 8X U PEP 451 2B L T & W,

floor division —FITWVNE WEEEIZ LD B EEERRE, floor division HETIX // T3, HIZIE, 11 // 4%
21272 b, float @ true division DFEER 2.756 L B b 5, (-11) // 4% -2.75 % NSTWVWAHIC A
DBEDT -31XRZILICHFERLTLEXW, PEP 238 2L TLZX W,

function (BE%Q) MEOCH LANCMEZ R T —HOX D Z v TF, BBICIZ 0L ED E5|8 2 ET e R
T, EIEDEITRICS B EFEH T2 Z AR E T, ®51EL. AV v . function 2L TL X0,

function annotation (B#(7 /77— a2 ¥) BIED T X —XRREDED annotation TF,

BT 77— avid, @HIZEEYF oDifEbNET: fIZIE ZoOREZ 2 2D int BD5|
Brelis L RS, £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,
HEREDFBAD B B variable annotation ¥ PEP 484 ZZMEL TL X\,

__future___ HEEEORWHI R SEMEEZIREDA VX ) X THEMIT 20170 s<hHfTx
AELES 2 — LT,

56 18} A = F5E
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__future__ Y 2—/L% import L TZOERBZFMTIUX. Fi s TR NzD0W0»
DT, WOFIET 7 4L OEEEIC R 20000 D £5:

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

garbage collection (A R—yaL 7y ay) ZAlBEEONS Z 2 DRWVAEY ZRRT %I T S, Python
F. BRAY Y el BRSREHE LIRS 2ERAIR—YaL 7 & 2o ThHR=YaLryay
PITWET, IR—YalLrXiE gc BV 2 — 2o TIHIETEET,

generator (¥ = L — X&) generator iterator %R 3BT, WEOBEBUIBI TV E T2 yield XzHio
MTEZDFT, yield i, for V=7 THEHTEZD, next() BAKTHEEZ 1 o3 oWMbOHLAED
TZ5., HOWMFEERT Z2DIHHENET,

BHEEY AV —ZBEBEZRHRLET. Rk T P RL—RATL—F 2T HEVHD X
T BRISNLEE®RDSHS TR VWEE, HBLO DI HEE2 AL 5,

generator iterator (¥ =z AL —&X A 7L —X&) generator BTHERINE AT 27 M T,

yield O NZRATEITIRE (RIFTABSARUED try XX Z2aty) 2l L T, WHEIE—RrcH
WrahExd, DoRL—FATL—2 HfHENL &, FMLMVEZIIGL 3 (B OBEBDFET
DI NTHT LWIREED S FfAR S 2 D & IR TS),

generator expression (Y=L —XHX) 4 7L —2%2RITNTT, F@HONIT, V—TEHEERT S for
fi, &P, 2 L CEBARER if HiAtoSonTwa X5 RAES, 25 LTSN, sMllo
BRI TEE AR L £ 9

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

generic function (¥ =%V v ZBR) B2 20N LR CigEz 5 2 BEE > o S 2 BT, Y
H LUK P DEER IV Z HIET 4 Ay F7ATY Z2CEDIREINET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 12X W,
GIL  global interpreter lock S LTL W,

global interpreter lock (7B — N A X 7Y &y ) CPython £ ¥ &X TV ZBPAHLTWS, —FIZ
Python @ N4 FO—F 27522 L vy RlEg—27FFTH2 2 2HET 2 AT, 2k
D (dict R DEELRMAAAMEEL) A 7Y =7 bETADFR Y 7 2120 U TR ICZ S
1272 % DT, CPython OFEENS Y TNZRDET, A VX TV 2ehkeay 7§52 T, vILF
Taty = ypELLUILD AR g EHRIC, £ V2T ) X2/ LT ALy FULTE
X517 ET,

7272 L. BEEDR 2 WVIENED WL D DIIEEY 2 —iE, FHi Y ¥ 2382 PO EOE WL
33L& GIL 2T 2 X5 EATOE T, /2 /O WA T 254 GIL IZE IR
INET,

BWERIC BHARSALF ALy M Lied v &7 & (HHEh 27— ZfirviETr Yy 735 5)
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DEAFINFE LD, NS 7070ty FDGEDRT + —< Y ADREN =D THIIL 28
ATL. TONXRT73—<VADOMEZRRL LS 53, FEENLDEHICR DT R A
THLEZLNTVWET,

hash-based pyc (/v ¥ aX—2Z pyc 7 7 A V) IELWEZHHIT 272012, WET2Y —R 7 7 4 L OFRAE
BRI TE RNy Y 2 fli2ffHT 24 Pa—FDF v v 27 741 TT,

hashable (/v ¥ 2 ®[RE) Ny a®BE RA 7Y =7 b, EFBEPZEDS ROy Y a2 D
(_hash__ ) AV v FAURE), lIOF TV 22 b LHBATES (__eq () AV v RANE) 47
Pz Z bTT, FERANY ¥ aFREA 7V 2 7 MIBTR U Ny & 22 RORENDH D 7,

Ny Y ARBERA TV 2 7 PEAHEDF —REGDA AN L TR £ T, HEPESDT — X ME
BHNETA Y > affzfoTn2756TT,

Python O A I 2 — X TNV RMHABAALLTI 27 NI, IEEAEBAY Y ab[HETT, (VR MHED
E97) I2a—RITNRAYTFENY T2 RARETT, (I N% frozenset DX S72) 4 I2—&7
N2V THE, BRIy VARl THI2L ZDANY T aA[fETT, T—V—EE DI FADA ~
ARVATHBZEIRATI 27 MET 74V P TAHAY T 2A[fETT, 206132 T (HHZRWT)
HEBFERIEIEFEMTH D Ny > 2afElF idO LN T,

IDLE Python O#EFHHEREL (Integrated DeveLopment Environment) T3, IDLE & Python OfFHEN]
BEANCFAMNES N TO R EARNZEREDO T 1 X 4 Y X TV XBRETY,

immutable (£ I 2= 7NV) BEDHEEF 07A T 27 b TF, A I2a—RTNRBRFTI =7 MZid, &
., XFH, BIXORTIAREDRHDET, TAHDA TV =7 MIEEZEZONEE A, FOMEER
REERBE, #4727 PE2ERLRIFAEIRD ERA A 32— TARIT TV
E EEDAN Y ¥ 2 @R 72 2 RN CEHEREEH 2R LT, BEDOF—2Z0HITT,

import path path based finder 7% import § 2 EY 2 —VEMRT 25 (L7210 path entry) DV R b,
import 1, 2DV R MIEH sys.path 2HREFFTA, YTy r—YOBRERPARY F—YD
__path__ BE»SHHKE T,

importing $»%EY 2—/1® Python 2— FHBBIOEY 2 —1D Python a— FTHZ 2 & 5123 3 08E
T3,

importer EY 2a—AZEELTHR—-RFTEATI =7 b, finder & loader DEBEHTHHE2ATI =V b,

interactive (0fEEH) Python ICEMEERA X TV &HH D, XeREA & TV EDTa Y T MZANT
5 HIFRICFITENTHIRZ R 2 28D TE X9, python &fAIBHEIHELGZFITEITL TSIV,
(AYE2—FDA A YR =2 -5 Python DNFEHNA Y &2 T X2 EHTE20d LNERA, )
MEERA X TV ZIE FHLWTATT7ZHLTALD, EV a2y r—YOHETRWTAS
(help(x) ZHZTBVWTLZIWV) OICIEHICER LY — LT,

interpreted Python i34 & 7V ZEADFFETH D, a> 4 SEEOMBIZMNELET, (N Pa—F
AVNRATDH57DIT, TOXFNIEKRTTH, ) TTTOA Y& FYXEELIE. Y —RAa—FD
77 ANE, FTFETARERICLTOLFETIR L Vo R LIc, BHEFTTES L2 EK
LT, 4127V XEROEFEEER. a4 FBROFELD K/ TNy 7034 7 Ve
WHDD, 07T ADETEI—MITEBNT T, WEEHN 3B TLEX W,
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interpreter shutdown Python 1 ¥ % =7V X —3> vy XUV REFHINLFIZ, €Y 2 -1 TXRTD
VT 4 ANVIBNEREEZ 72D, TRTOMRLIZY Y — A2 BREINCHKT 2. Kz 7 = — X2
ADET, TO7 2R AN=JOALIE 2EBEFIHELET, ZARID P —ERDT X
b7 & —% weakref A=A Ny IPREIPEINEZZEDRHDET, v v FEU YT 2 —XHFITHE
TENBa— Rk, ZOPMKIETEYV Y —ARTTIERELR WV (X H2HIEFA T3V —EY 2 —
LR warning HHETT) 72Dk 4 RAPMIER L £3,

AVR—TVERNT vy AT EREHIZ __main_ TP a2 —IRETERTWERAZY T+
DEITHET LI TS,

iterable (KIERJREA 7P =7 b) BRE—HIC 1 23 2ORE LA 7V 227 FTF, KIEAHEA TV =2
F OBz, (list, str, tuple LW o) 2 TDOY =7 Y AW dict  T77AINF TP Ik
YW 2EOonDIES — 7 U RABL BB WIE Sequence BREHEFEE L __diter__ () AV v K
__getitem__() XV v REFOTEDI FIADA VARV AREGENET,

RIEAIREA 7Y = 7 Mid for M —TARZDOMZL DY —r 2 (RF: 22 TOY—F YR LI,
S — 5 Y AT K T2 DF LS ) ARE Y 72 5K (zipO), map(), ...) THATEE3, K
HAlREA 7Y = 7 b R AHAABBIEL iter O D5 LTHET L, ATV PINT 24T L —%%
BLET, 2OA4 7L —XE—HOMER5] S ITEIERNT T, BEIIRKEREA 7Y =7 25 B
12iE, iter O ZMEATEDA T L =X A7 27 VAR THRIET 2R0EIIDHD £ A, for XTEZ
DEAEZ BEIRNTITV, — R EL DL ER L T —T2E L TWa A 7L — X 2 RFF L %
T ATL—2 =TV DL —2 BBELTLIEZ 0,

iterator (A 7L —&) T—=XOWMNERITEA T2 bTT, AT7L—XD __next__() XV v K&
DIRURFOH S (E 7213 AA BB next ) ICHET) &, OWOHTOEEEZ —DFTORLET, 77—
207275 . D DIC StopIteration HIAtZEH L E T, ZORKT, A 7L —&A 7Yz
MIRZTEBD., 2 L&E __next__() Z{JEMATS Stoplteration ZXMHLET, 1 71—
R, ZDATVL—RA 727 PEKRERT __iter__() XV v FEEELRFNIEIRSRVDT,
AT L =IO iterable X T 2I1ZL AL DHFICTHHATEE S, 3o 2 b & LEABNIBEERD
RIBZITD E57%aA—FTT, (List DEHR) ary7+-F 7Y =7 Md. BE% iter () B A 7
PxZ7 MIELZD for L—TFWTHS 2N, HBRBHOA 7L —REERL KT, ZhEA
FL—=RTIIB T3, DA TL—>a Y THRAEADFR LA 7L —&F 7Y 227 R HEHUC
B, ZOaArYTFDEIkoTLELET,

FEHD A IBEIE typeiter I2H D 5,

key function (F—BIf) ¥ —BI%. H2VIZRERE L. ¥V — FRIEFHB D7D DOEZ IR T L]
HEA 7Y = 7 b (callable) T, flZIE. locale.strxfrm() % F—BIFICMHEZIX. v — UKFEFED
V—rDEFIZDo o7y — b X —FRLET,

Python ®Z < OV — g F —BEZITR D EZOM SIES 7L — A2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) E23H D £3,

F—PBEED HIRITWL 20 H D T, HlZIX str.lover() XV v FERIFENLFEEXFIL &
WY — RIS F BB LTHES ZeHkEST, H2WIE, lambda r: (r[0], r[2]) D &>
7% lambda 26 ¥ —BIBEZE2 Z e B TE £F, F/. operator EY 2 —/lid attrgetter(),
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itemgetter (), methodcaller() ¥ W5 3 DDF—FMa A+ 7 4 2L TVWET, F—BK
DYED F7 2 N F DAE Sorting HOW TO S L TL 22X,

keyword argument SE5|# 2SI L TS0,

lambda (7 4 %) ¥ D4 > F 4 YEET, BEAIFIHEIhL 2IFHiicshs 1 20 X 2E8AF 7,
7 LA XA ZVE S lambda [parameters]: expression T3,

LBYL Z2@3%fedtt (look before you leap)) OIETS, ZDa—7 1 Y Z7ZAXA VTR, HEHLPR
REITI NS, BRINCHRSM (pre-condition) HIEZITWE T, FAFP 7 7a—F L SR T, if
XHT= K SAEDN DS DO TT,

<ILF ALy LI ZRETIE, LBYL 7 7 —F13 7 B37 @fE e " R BREOBAREELS &
BITVRIBDHY ET, HlZIX, if key in mapping: return mappinglkey]l ¥\ 5 22— FiZ,
HEDEZ. BOAL v ROEERDHNS mapping 55 key DR L KBL E3, ZOMEIE. vy
735 EAFP 7 70 —F%ffi5 Z L TRIRTE £ 7,

list (VU A}) Python DFAAAD =722 TT, VAMLWOIHKFTIT ., V7V RMTIERL,
D FFETE S B (array) RO S DT, EREAD7Z7EXIF 0O(1) TT,

list comprehension (U A FANERKG) =7 Y AHDOLTH 5 WVE—HOERZIUHL T, ZOMEr 6415
VA MERT, 227 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0]1 ¥F2L, 025 255 TTOMKE 16 EMEL (0x.) LEXFHHB%2Y 2k
FERLET, if @ild4 7> 2 0 TF, if HiHRWEE, range(256) D2 TOEREMUEINFE T,

loader £V a2 — %R —RKFTE24 727 b, load_module() EWIHHZHIDAY v REEFEL TVRITN
2D ERA, B—K—=E—MBINC finder 2> HIRENE T, FFflld PEP 302 %, abstract base class
IZDWTIE importlib.abc.Loader B L TL ZX W,

magic method  special method ® 72 7=FIFFET T,

mapping (¥ vy BV ) {EEDO X —HFRE VK- L TWT, Mapping 7 MutableMapping @ fHEHREEK Y
TR THRESINZXY vy REFEELTWSary7F++ 7927 bTF, HlZIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter /£ ¥ TJ,

meta path finder sys.meta_path ZME L TIF 5N 7% finder. meta path finder I path entry finder ¥ B
REHH FT2. HIWTT,

meta path finder 23525 % X v FIZDWTIE importlib.abc.MetaPathFinder #ZM L T 7
ISR

metaclass (XX 7T R) 7 T7ADI FTATT, 77 RAERIZ. 7 TR, 7 7ADFEL, BEZFADY
APEEDE T, XX IR, £No 305 LTRITMD., 77 R2E2BEZEVET, 1F
CAYDFTY 27 MEASIEE FRIE: XX 2757 20D) 77 4L b OFEERREEL TV E T, Python
DRNIZ DI HRARLDALRY FRAZERTELRTT, FLALDI—F—IZHoT, XX7FRIF
BABEDZVHDTT, LrL, —HOBETIE, X X7 7 RFMITZ LAY PRTEZREL £
T REZRBBBUET 7RO RS2, ALy Re—TWEBMLED, A7V =22 bOERE
BEHLED, SN REETERY, ZLOGATHHZNET,

FEMIIE metaclasses ZZHE L TL &0,
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method (XY v F) 7 7 AKMKDOPTERSI N, ZD7 7 ADA Y AXADEEE LTHOHE
7HE. XYYy REA VARV AF T 27 b E— 58 £ LTRUTIWD 25 (Z0HE 51813\
self LIMHINE T ), B & RA TN —T BRLTIEI W,

method resolution order (XY v FRRIEF) FRBEHICEIE Y 5 AHNEREZMBINZIEFTT, 2.3
LD Python 4 ¥ 2 —7 U XBMERT 2 713V X 5DFHMITOWTIX The Python 2.3 Method
Resolution Order ZZHRL T ZE W,

module (€& 2—/l) Python 2 — FOMEHM L LTERHLA TP 27 FTT, EY 2 —LIFEED
Python 4 7Y = 7 b2 BUHARIZEMERD £ T, Y 22— importing OYIHIZ X 5T Python 12
MAAENET,

NYT—2 2BRLTLIEZEWY,

module spec EY a2 —LEku— FT5DIffbh s R— FEEHOERE &TLHATZEM T I, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZZHR LT 7FE W\,

mutable (I 2—XTN) 32— TARATV 22 NI, 1d0) REZ S BLEEEETEET,
S2-47)) BBRLTLIEIW,

named tuple " ZHIFEZX L7 0 HFEZ, ETAVEHREALTONT, £ V7 v 7 AW BRIIH LUENE
PHESTD7 72 RBTELZEEDOER Y FRAWICHENTVET, Z0H2r 7 XIMOKRED Ko
TVW5ZedbdbbET,

time.localtime() % os.stat() DR EZ ZLWV L DD DAAALBNIAFIN E X LT,
DN sys.float_info TI:

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

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

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

True

(EDFID & 512) WL 2D DEAFITE X P AAARINI R o TV E T, 2O dHHIfN Z & T
X, BEDZ F AERT tuple ZMAL., IO 7 4 — L FEERLTERTEET, 20X 5k7
7 AFFETEHE WD, collections.namedtuple() 7727 MUK TIER LD TEET, BED
HEE. FETEOLAEIMN & X TR AIABDHHIT & X T AE NI ZR X Y v R Z2B0T
EREI S

namespace (FREIZEMH]) ZRAIEN SN HTT T, AETZEMIIEE L LTERESINE T, ARTERICIZA
T2 D (RAYy FD) ARNFIZKR-7b DT TR, RFAINZS D, KB D, ZLT
HARBDEDRHD 5, AMEMBIAMOEREEZNHC IR Lo TEY 2 — M2 K- bF
%o Pl Z1XB%L builtins.open & os.open() WFHAHIZEMTXAIENTVWE T, /ol EDOEY 2 —
N EELELTVE0IHRT 2 2 22k o THETZEMIGFHE L RTHEEZ R 9, HIRE,
random.seed() X itertools.islice() &L ¥, ZIEFNEY 22—/l random X itertools T
HEINTVWBE ZEPHLNTT,
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namespace package (BHIZEHE Sy =) ¥ IR r—yoaryrFe LTHRHEEEH S PEP 420 package
o Namespace package X8 Z 5 K WERHZ K73, __init__.py 7 7 A ARV, regular
package & EZD FF,

module 2B LTLZE W,

nested scope (F A PEIN/zRa—7) IMITERIN TV EEHE SR TAHEET T, Bz, H 288
FOBEBOFTERSIN TV SHAE, NEOBEEZMIOBEKh LB ESIRTEE T, 2R Mahi
Aa—=FRET 7 4N M TREBOBRZIHTE, ZHORARZTELVDOTERELTLLEE WV, B—
ANZERIE, mDHAMDR 2 —FTERZHABTELE T, RIS, e — VB ZfS £ 7m—
VLRI D% FiAEZ L E T, nonlocal THMIIDZERICE ZADF T,

new-style class (IR XA N7 5 R) STRERTOIZ FAXTY =27 MEON TV KM IT O E W]
T3, YUATD Python O N—2 a3 YTk, iREZANT T ADAD __slots__ . T AT VT XR,
__getattribute__() . Z7AXY v R, ZLTHMNAY v FED Python OHFr LWV, LELEEREL
FIHTE X L7,

object (A7 =2 b)) REE (BIHRMHE) L ERINERZEN (XY v F) 202 TOF—&, LI,
BTCD FAZAII TR DFMOIEK S T 2D ¥,

package (Sv 7 =) ¥ TEY 2 —ARLHRWCY T Rv Fr =2 EL I DK S module DZ X TT,
BHANIE. v =2 __path__ B ZFD Python £ 79 =2 T,

reqular package ¥ namespace package SR LUTL & W,

parameter ({R51%0) HEITOEKET B (2 AV YR ) OERICBVWTHEDNZIT 2 Z5|H 2EELF
T REIEICE S D D 5

o MEBEXLIFF—T—F: UB THEIWE F—T7— R 2 LTET I TEL5I8EHRELE
Fo ZAUIZE ZIEBLRD foo = bar DX S, 77 4L b DREIHOBEETT:

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

o NEHHA: MBIZL->TOAGRLNZGIBEIHREL 5, MEHFHDOTIET BEERDTIEDV
APMDHTEZENLDRAIC / R EDDIIETERTEET, HIZIE D posonlyl ¥ posonly?
B ESERATIEICRD £9:

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

o F—U—FER: F-U-FZLoTOAEXLNI5IBERELET, ¥—V— FEHD5H %
ERTE2EAMNE. BIZZLUTD kw_onlyl R kw_only2 D X 512, BHEERDRTIEY X M
EBOAERMBS M E IO « OB TT:

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

o AIERAE: (MMOR5IE TR S NERDMES BUIMZ T) EROEKOALES B0 5 2
LB RIBELET, TDX5RIRGIEII. LTD args @ X 5 RG BB DRI * 20F 5%
ETERTEET:
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def func(*args, **kwargs): ...

o AIERF—7—F: (fiOR5IF TR SNLERED X — Y — F5IEICMZ ) EEOEKD
F—U—F5BRE5Z5N2 e RIEELET, 2D X5 RE5IEE. LOBID kwargs DX 51
RE DRI *x ZDF B TERTEZ T,

WREIBUEA 7> a Y ERHDEIDED HBIETE, A7 arO5ICE T 7 4L MEBIETE
£7,

RE1% . FAQ @ E5IE 2 KGIEDEWZMITFTD? . inspect.Parameter 7 7 A, function 2
Yarv, PEP 362 2SR LT 7ZE W,

path entry path based finder 3 import § 2 €Y 2 —LE2ET import path ED 1 DDGFITT,

path entry finder sys.path_hooks iZ&% % callable (D% D path entry hook) 23R L7z finder T3, 5 X
5Tz path entry XHBEY 2 —L B BT 2H5EEZH>TVWE T,

NRAZY ) =T 74 Y EPEETE XY v FIZOWTIX importlib.abc.PathEntryFinder %%
LTSN,

path entry hook sys.path_hook U R MiZ®H % callable T, &E XNz path entry WCHDEY 2 =% H
DU 3/ EEH > TWBHBEI path entry finder ZRUF T,

path based finder 77 4L kD meta path finder D 1 2iF, €Y 2=V D import path ZHREL ET,

path-like object (path-like # 7Y =2 b)) 77 A VT RT LA RK L £F, path-like 7Y =2 M, 3
A%RT str A7V 27 bR bytes A7V =7 b, £/ os.PathLike B ba L xFEHEL LT
Tzl FOEYNNTT, os.PathLike B F I L% HR—FLTWEF 7Y =7 M os.fspath()
ST 8T str £721F bytes D7 7 A VT AT LANXRICEWITEZE T, os.fsdecode() &
os.fsencode() IZZNEN str H BV bytes ITRZDERAET 2D ET, PEP 519 T&
ASHZE L7,

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 IR L THERZIRMET 2. H2 Wi
Python OHFERER Z OBERLIRIFICOW TR T 23 LFHTT, PEP &, #EIZOWTOMERR
R L 1R R 5 2 e el (HER) 218X 2 NETT,

PEP 13, HEEEDRBICHh DS, 23 2 =T 4 I X 2HEFEDER Y Python 1272 X4 5 3&EHET
DNENDT=DDER LN OEFEL 22 e ZERKLTWES, PEP OFEZEICEZaI 2= 1 NOEHE
FERET >, KMERENEMTZ2ZLOBEBERHD T,

PEP 1 22 LT &,

portion PEP 420 TEF X1 TV 5, namespace package IZJBT %, HED 7 7 A LD (zip 7 7 4 MK
MXNTWREEDHZ) 1207 4 L2 VIR Z D,

positional argument (iIE5|#) =5/ 2SHL TS W,

provisional APl (EfE API) fEHE S 4 75V 0% BIREREED SEHERNICKRA SN DTS, 2D X5
BAVET 2 —ANORERETIZ, BETH2 L TN TVIMFARFEIATOERAN, a7HREE
12 o THEY AR EIIUE. BAFERALE (4227 =—A0HIRETHENS) HTbI A%
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T TOEIRBREFRIORAITONZDDTEDD THA - ZHUL API ZHAALENICIERE L X
NTWEERBRBPFEZR L2 BIZOATONE T,

E APL 22OV Td, BAHEBEORVEE X TRKEFE vARINTVET, MESIHBEL -
BE TR HRRRRE R T RETT,

ZoFatRICE), BHES A TS VERBEE R T VLS —ICEVWHBLAD N Z 2L,
FHMREEB X CELLZRIT SN FE T, 55l PEP 411 2B L T 72X,

provisional package provisional APl BB LT EX W,

Python 3000 Python 3.x ) ) =254 ¥®=v 75— AT, (Python 3 2EVIROFER - K UM 5
NIZEETY, ) "Py3k” kSN2 ZdHD ET,

Pythonic MO FFET—M7ZHE Z 7 TEL NIz a— F T3 <. Python OFHI—MINZ A 7 4 4 212 -
72EZ ) a— KA, BlZIE, Python O—IRA 7 4 4 LT for XaffioTATI7TNLDITANT
DBEHZZE->TL—TLET, DL DFFEIIEZOAHARZZVD T, Python IR TWARWA
WBRHLDWCEHEDO A v 2 =25 0d LILERA:

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

ZAUIR L. ZhWik Pythonic R ER:

for piece in food:

print(piece)

qualified name (Bfi%h) € 2 — DB — LR A=TN5H, ZOEY 12—V TERINLT TR, B
XYy FAD, 7 RR” ZRKT ¥y VEERFL TS, PEP 3155 TERSNTVWES, by TR
Br 7 XTI, BffitdA 727 Fo&RiEFEILTY:

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

pass

>>> C.__qualname__

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

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

EYV 2 AANDOBEBTEDLND &, TREMB (fully qualified name) EFTXTOHAR Yy Fr —I % &L
2ED ¥y K. HlZIE email .mime.text ZERL £ 3

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

'email.mime.text'
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reference count (BIAV Y L) 2472 =227 MW T 2SO, ZRAT Y IR0 & 2D
A7V MIWEINET, BRAH VY MIEFEIE Python ®@a— F RIQZHENERAD, CPython
REQEERBERTT, sys TV a2 — U, Tl o~v—0EEOA T2 7 VOSBRIV Y M EHS
72D getrefcount () BIEZIRAELL TV F,

regular package ZFAIR. __init__.py 77 ALEBLT 4 L7 MU & LTD package,

namespace package FZBLTL EE W,

_slots. ZF5ANTOEHEET, 4 YVAXVABEDHEBEDH LN UDERLTEE, 4 VAKXV AFEEY
PR32 T, XEVERHWLET, ZhRX{fbh27 7=y 7T, ELLIESEAPL
Uy F—72DT, Mrr—A, FIZIZAEVIREREL 227 TV r—2aryTA VARV ADKRE
WFET S, EWVol e BRRE, FDRVDOBRZ FTT,

sequence (¥ —7 Y R) BEA VT I R X DMBINRERT 7 X% __getitem__() FiEXA Y v P&
CTHR—=—bL, BEEIRT __len__ () XV v REEFKL iterable TT, HARAAS —F > ZTUZ
%, list, str, tuple, bytes 2 EDH D £9, dict IF __getitem__() & __len__() dHYK—FL
FID, MROBRICEKTIER {MEED immutable ¥ =% 57280, =7 Y ATRE RSy Y
27" (mapping) £ AREINTVWEDTERELTLIZZ 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—FTHEEITZ—DODFIBOIENC X HBEIREINF T,

sice (RTA4R) —HC Y=o YR O—HWEGEATI 27 by RAT4 R, HEED [ THZ HNH
BooMican ry2EL Z e TEbNE T, HlZIE, variable_name[1:3:5] T3, AN (RF)
LB slice A7V =7 PEAETHHL TVWE T,

special method (KiFkX Y v F) & 2BNTREE ORME, HIZIIIEZ F 572912 Python 7 & REEIH U &
NBEXYy R, ZOEEDXY v Rk, XYy NIRORIIEBRRIZT Y X =237 2 DHRDONTVE
o FFERA YV v RIZDWTIX specialnames TN TWE T,

statement () XIFAA =+ (A—=FRD” 70y 77") ITRAIRBERTT, I X F—v— KoMK
N3b0DEHLHTT, HHFITIE if, while, for BH D £,

text encoding L=a— FXFHELya—-FFsa—7v /T,

text file (7FATLT774L) str ATV =2V P 2HAFEZTES file object TF, LIFLIE. 7F A7 7
AVFFERKICAAL MERO T =X A M) =27 272 AL, THFA LIV A—T 1 27 ZHINAT
WET, 7F A M7 74 LDHIE, sys.stdin, sys.stdout, io.Stringld 1 Y AKX VAR E T F
ARME=F ("' or 'w') THWEZ 74 LTI,
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bytes-like 7T Tk BHAEZEETELZ I 7ANFT T I FIZOWTIE, NAMFUT7AIL 5
LT EW,

triple-quoted string (=EH 727 #» — FXFS) 3 D0EKE L7 +— PEls (V) AT RA bR T 4 — () TH %
NXFH, BED (—E) 74— PXFINCHRTRETE 2 XFINTE VD D FRAD, Eoh
OHMETHHATT, 120,200kt L7r +— FlBEIRr —THULICES LD TEETL, 17
Wz E (\) ZHEDORL THOEBITICE LD BN TELZDT, FFaXyi—yaryXehlzE#El
IR RIS T,

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHWE AT 7 b
WHREFf > TWET, A7V 27 POBIX __class__ BHET7Z 72 AL%D, type(obj) THUFL /=
hHkES,

type alias (B A V7 R) BDRIAT, BZHAFICRALTERL 3,

MY 7 23 Ber b Z2HEMET 20ICEHTY. HlZIE:

from typing import List, Tuple

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

pass

CHERDEIITEDFHHARTSTEET:

from typing import List, Tuple
Color = Tuplelint, int, int]

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

pass

FEEEDFIHD H % typing ¥ PEP 484 2L T F X\,

type hint (He > ) Z8 77 REM. BBD I X=X 2R DEOHIFRFE N2 BI245E T 5 annotation
T3,

Ak ¥ MRBATIZZR < Python TIRMEHITIXH D TEAD, VRN TY — i > THHTSH D,
IDE ®a—Fi5ee V77 272V ¥ ZOFIFITHRD T3,

T —NLVEHR 7I7REMN BERT, - AZHTRVDIODOE L ¥ M typing.
get_type_hints() THUFTZ %7,

FEBEDFAAD ®H % typing ¥ PEP 484 ML T2 & W,

universal newlines 7¥ XA P A bV — A DFERED—DT, UTFDIRTEITREIRH L F£3: Unix DITR
FHZE "\n'. Windows O#E '\r\n'. &\ Macintosh OE '\r', FFEIZOVWTFEHL L X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() S L T ZE W,

variable annotation (Z¥7/ 7—>ay) 2D 5037 7 AEED annotation .

ZWH 5 VE 2 7 ARMICERZ M 72 & 23, AAFDIERETY:
66 fi8% A &= FI3E
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class C:

field: 'annotation'

ER7 /77— a @B BEEY L odifibiET: flZIE. ZOZEEII int DEZIRSLZ
I TVET:

count: int = 0

BT 7T — a DT DWW T annassign i CEH L TWE T,
Z DREBEIC O W TR L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment (RAHERIR) WFAMICYI D BES W 7-ETRE TS, Z4UT L&D Python =% 77V
r—aYERIUY AT L ETEIOTWA MO Python 7 7V 7r— a2 Y OXEENCTFHT 5 2 272
Python /<v & —Y DA YA F—A L EHEITS LA TEZT,

venv ZZHAL TLZ& W,

virtual machine (A<= Y) BRI Y 7 bV 27X DERI N3 Y ¥ 2 —&, Python DR~ >~
B N ba—=Fay LSRN LE N RO—F 2FETLET,

Zen of Python (Python ®1&D) Python MR LAIH S 2 L TOEZ 725, Python O FRAI HE%
YRAMILZESDTT, M7 2> 7 T Yimport this” T2 ZDVRAMNEHOET,
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CORFaAXYMIOWVT

ZDORF2RXAY I, Python DR Fa Xy b 2FELREANE L TEONL FXFa Xy s Takyyo
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 @ Alternative Python Reference 7B =27 b5 Sphinx 32 D74 T 7 %15 %
L7z,

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 3.8.20

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

3.8.20 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 3.8.20 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 3.8.20 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 3.8.20 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

3.8.20.

4. PSF is making Python 3.8.20 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 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, 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 3.8.20, 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 3.8.20 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)
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permission.

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

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

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

C32 VYT7vyhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

(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
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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 Mac OS X installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

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

please contact openssl-core@openssl.org.

OpenSSL License

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

* are met:

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

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

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

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

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

* software must display the following acknowledgment:

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

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

*/

C.3. Licenses and Acknowledgements for Incorporated Software 85




Python Setup and Usage, J'J—2X 3.8.20

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) 2008-2016 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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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 (¢) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

o Redistributions of works must retain the original copyright notice, this list of conditions and

the following disclaimer.

o Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with

the distribution.

e 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 LIM-
ITED 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 LIM-
ITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,
OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THE-
ORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUD-
ING 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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