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CDORFaXV TR BERZ TS b7+ —LTOD Python BEDOXL Y 7 v FTO—RGE, £ &2 )&
DOfEH ¢ Python TOERZEICTT 2 HFIELZHHAL £73,







ONE
ARV RSA O eRE

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

CPython implementation detail: fiOFEEDa~> F 54 > 2F —241% CPython 23RV FF, Xo4k
2 1E58E implementations 22 L TL 2 & W,

1.1 A>3 1>

Python ZEEIT 22 %, UTDOSBEEEDA T a v EHETEF T

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

BHSHA. bo b RNEFATEZ, BEICRZ ) 7S 2E#T5 L TT:

python myscript.py

111 122 —T A XX T3>

AVETVEDA Y E—T 24 RFZ UNIX &2 LD DICPTVWETH, kI hEL OEEFERZIEH‘LTHET:

o tty TN RITERE S NIAZEA T L & IEBI X N5 E. EOF (end-of-file X5, UNIX Tl Ctrl-D
T. Windows Tl Ctrl-Z, Enter TANAIRE) ZRIFMB £ T, a~ Y FERIWMD., ZOz2ETL
9,

o 77 ANKEIED BEEANE LTI 7 AN ZHESNTSE, Z2DT7 7 ANDORT ) T b Z2GAAATHE
TLE9,

e TALZMVARGIBIIRIMS5E. Z2DT 4 L7 N URSHEYIRAFDRZ YT+ 7 7 4 VEFisih
ATEITLET,

e —¢c AXVR A7 avEAHLTEFHENGE. AV K  LTEI N Python DX ZETLET,
ARV E OMANTIFSITTRYISNEBITERET 2 2 dTEE T, TOREDZEHF T Python
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NOHEEERTY !

e -m EZa—JL% £ LT Python EY 2 — A RRAZHZEY 2 —LEHEINLGA, ZOEI2—L%
A7V TP LTHEITLETD,

AV EZI7T 4 TE— FTIE. ANDEEPETHNCASA—REINE T,

AVRTVRIZE S THBEZIND A TS a YR MR T Lbe, #fitT 22 TOIIEIIL sys.argv ITED %
Fo - 722U BT 0 OFHHER (sys.argv(0]) 707 F 40 Y —RAAKERTXFHNTT,

-c <command>
command N®D Python 2— FEETLE T, command ZSUTIC L o TR SN 1 T EDOXTY, @
WDOEY2a—nDa—FEeRUL, THOZAXFIIEREZFRD $9,

COF Ty a vHRESINLGA. sys.argy ODRMIDERIE "-c" ZRD, ALY T4 L7 bUD
sys.path OEBITEMENET (ZDT 4L 7 PIREHEZET2a—NEFy TLRLET 22— LT
import H12k5 X512 b £73),

518 command ZH#EE L T BEF&E A X b cpython.run_command %X L ¥ 73,

-m <module-name>
sys.path 2O EINLZEI 2 —NVZDEY 2 —LEHEL, FONE%E __main__ EVa—Le LTE
fTLES,

5150% module %472 DT, ERT (.py) ZEDTEWIT FEA. Y 2 —LZIFERR Python OffitE
¥ a— % (absolute module name) TH2ZNEFTITH, FEENBZNEZMH L TW2 EEBRD FEA (BIX
B N TV RAENCED BRI T 500 LNLEEA).

Ry =% (BRIZERAYy 7= b BT) TOMOERA, BEOEI 2—1LORb DIy F—I8H
BzohiBmEa, 427V XX <pkg>.__main__ % main €Y 2 -2 LTHEITLET, ZOZEHNIX
ZUZREIBE LTHEENZT 4L IR zip 77 AVEA VR T) ZPNHET 20 2 BERKICHE LTI
LTWETY,

AR: oA Ty a VIFHAABEY 2 - C TEPNLILREY 2 —WIZIEIFATE 8 A, Python
EFV 2N T 7 ANEHE S TOEOLSETT, LAL, IV SAAUBADES 2 —LE, 722 ZIEDY — 2R
7 7 AN L THHHERBEET T,

CDAT Y a YHPHEESNLGE, sys.argy DRMDERITZEY 2 — LT 7 A VDT AR D £F
(EYa2— 77 ANVERBLTVSH, BRAIOERZ "-n" ITRESNET), ¢ AT ar kI, &
LY bF 4 L2 bUD sys.path OFETHIEMSINE 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.
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ZLOEHES A TS VEI 2 — LR Z ) T LTEITEINEROEDDa—F2aHH 3, Hlzid
timeit BY 2 — LIIRD X S IEITAIRET T

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

python -m timeit -h # for details

5% module-name Z#5E L T Bi&f X b cpython.run_module %#iXH L ¥,

BE,

runpy.run_module() Python =2 — NTEHEMH R 2 FliH6E

PEP 338 - Va2 — %32 RZ7 U e LTEFTTS
N—Y g 3.1 TEH: main_ P TEIa—NEETTE v r—IHB™RMEEINF L

N— 3y 3.4 TEH: LRIy F =S R—FrINFELE

RHEAT] (sys.stdin) 25~y FEFHARAALAE T, BEANDNZ— I FARESHE, BERINIC -4 F
TrarvPEEINET,

DX Ty a YPREINIIGA. sys.argy DRFIDEZRIE "-" T, ALY F 74127 b UM sys.path
DFEFIBEIMENE T,

SIEUEL T BE&E A XY b cpython.run_stdin ZEH L £ 35,

<script>

script M@ Python 2 — R%ZZEITL E 3, script &, Python 7 7 A )L, __main__.py 7 7 A ADH BT 4
LZ MY, __main__.py 77 AADDH D zip 77 A NLDWTNDD, 77 A NS AT ALED (R E 2
FERH) SR TRIFIUERD 8 A

DA T a VPREINIGE. sys.argy ORFIOBERIFAT Y FIAL Y THREZINLRAZ VY T A
"D ET,

A7) 7 b4H Python 7 7 A VEEEIREL TWGE, D774 V2 &7 4 L7 U D sys.path
DEFEIBME N, FDT7 7 A0 __main__ EYVa2—L2 LTEITINE T,

AZVTMERT 4 L7 MU zip 77 ANEIELTWRGE, A7V 7 MM sys.path IEME 4,
ZOH®D __main__.py 7 7 AND __main__ BT a2—lr LTEFTEINET,

-I option can be used to run the script in isolated mode where sys.path contains neither the script’s

directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.
5%t filename ##5E L T BE A X b cpython.run_file #3EH L 5

BE:

1.1.

AR EST1Y 5



https://www.python.org/dev/peps/pep-0338
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runpy.run_path() Python 22— FTEBEE 2 2 i FERE

AV R=T 24 AXT Y a v HERONBHhoTE. —i HIEERINCHE TN, sys.argv[0] HZEDSCFH] (")
Wigh, BAEDT 4 L2 M UM sys.path OEBITEMEINE T, K7z, FHARETHAUI X 7HH5TE L JBIERE
HHEPNCEMH» SN E T (rlcompleter-config ZSHL T2 E W),

BE:

tut-invoking

N—ay 3.4 TEHE: X757 BREORED BBNICHEMLEINET,

1.1.2 —i&F 73>

=7

-h

--help

-V

2aAw Y R4 F TS a ot LET,

--version

Python D NN—=2 a Y FEESEZRRLTHRTLE S, HHopl:

Python 3.8.0b2+

2OEETHE, RDESICEDZL DL FOERERRLET:

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

N—ar 3.6 TEM: -VWW A+ 7> ar,

1.1.3 zofto4 73>

-b

bytes £7:1d bytearray % str LHIRL7HE. £7id. bytes % int LHR L HAICEE2HAES
BET, 2OFT>a vk 2EBIHELLGE (-bb) X, =7 —2REIVET,

N—Ya v 35 TEHE: bytes ¥ int ORI EL 75,

HBZ o058, Python 3V —RAEY 2—1DA VK= FRIZ .pyc 7 7 A VOIERERAEE A
PYTHONDONTWRITEBYTECODE BRIEZE DB L TL 72X\,




Python Setup and Usage, J'J—2X 3.8.20

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

-00

-q

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 se-
mantics. When set to always, all hash-based .pyc files, whether checked or unchecked, are validated
against their corresponding source file. When set to never, hash-based .pyc files are not validated

against their corresponding source files.

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

R=P—DF Ny ZHAEEMCLET, (EMREMATT, av A AF TS a VITKIEL £9).
PYTHONDEBUG SR L TL 72X\,

T PYTHON* BRIEA PN L £3, HlZIX, PYTHONPATH X° PYTHONHOME 7% ¥ T3,

BHDGIEICR 7 ) I HPREEINTIGER —c A 7Y a YR I NG, sys.stdin DX — I FL
WCHHEIRBRWEERED T, A2V ha<xr FEEITLERIA VEZS 774 7TE— FIAD 7,
PYTHONSTARTUP 7 7 A Mt AAAER Ao

ZDXTYaiEF T — S VERR, A7V TS IBFINEFHEIREEEZIZZEDARY 7 L —A%RFHNS
DIVAER] TS, PYTHONINSPECT B L TLFEE W,

Python ZFREtE— FTEITLE T, -E & s DEEACIEES N E T, Rt — F T3 sys.path 3X
ZVTIDT 4L PIRLI—FDY AL bR T —IDT 4 L7 P REAERA, 2 PYTHON* FRIEAE
I SINE T, 22—V DPEEDDH 23— F2THEAT 202 CDICHELLHIRBAT N0 L E
A

N—a v 3.4 Tl

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—a ¥y 35 CTLH: PEP 488 IZfitoT .pyc 7 7 A VHZEHL£T,

Do -0 and also discard docstrings. Augment the filename for compiled (bylecode) files by adding
.opt-2 before the .pyc extension (see PEP 488).

N—ar 3.5 TEHE: PEP 488 IZt>T .pyc 7 7 A VHZEHL X,

1.1.


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
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AYRI 7T 4 7TE—FTH copyright 2 X=Ta DAy t—I%RRLER A

N—a ¥ 3.2 TEM.

-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.
iD= a @ Python Tk, ZOFAT¥a gy ad 7y XabeEMILET, kb,
str, bytes & __hash__ () AR FRRATGERELET 7 YV ” EhET, Ny ¥ 2fEHlF% Python 7o
£ A TIEEE TS, Python %2#% D iR LHFTL5ERM O FHIAREREICRD £9,
Ny T aDF R aEiE, dict AR R FPHEED On™2) k2 &I IERFEOGBRINEANELE
A% ZiC& % DoS WEBADPHEKE L THREI A TWE S, FFMllE http://www.ocert.org/advisories/
ocert-2011-003.html ZZH L TL 72X W0,
PYTHONHASHSEED W2 Xk 5> TNy ¥ 2> — FOREEMEMEICT 2 Z e BHEKE T,
N=Tay 37 TEHE: ZOF T arPEHESNZIBD L.
N— a ¥ 3.2.3 THEM.

-s
user site-packages directory % sys.path IZIBIIL £8 A,
BE:
PEP 370 - 2—#Z ¢ @ site-packages 74 L7 MV

-S
site EY 2 —/L® import &, ZDEY 2 —ADITR o TWiz site T & D sys.path NOIFEIEL HL)
WL E T, &IT site ZBARMIC import LTH, ZHALDBEREIETINERA (EITLLEVWELEEE
site.main() ZMFHLTLZE W),

-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin stream.
PYTHONUNBUFFERED B L T2 & W,
N—a v 3.7 TEHE: The text layer of the stdout and stderr streams now is unbuffered.

-v
EV 2 AP LEN BTN, ERDEZ (77 ANVBREL ML VET 2—)L) bR — FENZD
PRI Ry —Y BN LET, ZHIEESINLGE (-vw) ik BV 2L EMKRT L ECF v )
ENFET 7 AL TRy =P 2N LET, $ RTROEZ 2127V =7 v T 218
BB L 3, PYTHONVERBOSE B L TL E X W,

8 FB1EIAIVRSIAVERE


http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html
https://www.python.org/dev/peps/pep-0370
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-W arg

-X

HEGH, Python OEEEEILT 7 4L P TIEEEX v £ —I % sys.stderr ITRRL T, HAINLRE
HA Yy —VRIROEXTERRINE T,

file:line: category: message

FI AN PTIE BEERIRELEY AT —ERIRRENET, 2O avid,. 52 h
K OVWDHHETHRRT 2024l L £3,

RO W AT avERIEETZ2IeDTEET, EEN 1 OUEOA T arvewyF L 2 ®i&
Ry FLEATSSarDd7 o2 a BPEMMTRDET, PIER -W A 7> a YVIZEHENET (BRIIOE
EPFELL T2, RERA TS a VITHT2EHER v I BRREINET),

X, PYTHONWARNINGS BREEAERUE vy, 2 LT Python 7827 ADH» 5 warnings €Y 2 —L%
MALCHIECTE L9

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

(even those that are otherwise ignored by default):

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

-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 < 1X warning-filter ¥ describing-warning-filters 2R L T 72X W,

Unix UADIERD #1ecmd Z2{# 5 7252, V—RADORPDITERAFy 7 LET, Z4Uuk. DOSHHAD Ny
7DAEHPE LTVWET,

A BRFEEFEEDA TS a Dbl TFHENTVET, BIEDO L 25 CPython I TFOEEZERL TV
S

e -X faulthandler % faulthandler ZHxILL %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 —/LZHWT Python DXEVE DY TD ML — X%
GLET, 77 ANV PTREHFOIL—L2DHHNPL—AD L —ZANy ZITHMHINET, RK

1.1.

AR EST1Y 9
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NFRAME 7V —AD ML —ZANw 72T L — X2 T %121 -X tracemalloc=NFRAME % i
LT X, 3l tracemalloc.start () 2L T X W,

e -X showalloccount to output the total count of allocated objects for each type when the program
finishes. This only works when Python was built with COUNT_ALLOCS defined.

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

PYTHONINTMAXSTRDIGITS.

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

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

mode:
— Add default warning filter, as - default.
— Install debug hooks on memory allocators: see the PyMem_SetupDebugHooks () C function.
— Enable the faulthandler module to dump the Python traceback on a crash.
— Enable asyncio debug mode.
— Set the dev_mode attribute of sys.flags to True.
— io.I0OBase destructor logs close() exceptions.

e -X utf8 enables UTF-8 mode for operating system interfaces, overriding the default locale-aware
mode. -X utf8=0 explicitly disables UTF-8 mode (even when it would otherwise activate auto-
matically). See PYTHONUTF8 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.

EEDMEZE L, sys._xoptions FENHIDHT I & HHIKET,

N—=Yay 32 TEH: X T 7 arPBlahE Lk,

N— 2 ¥ 3.3 TEM: -X faulthandler 47> a3,

N— g > 3.4 TEM: -X showrefcount B XU -X tracemalloc 7> =,
N— a ¥ 3.6 TEN: -X showalloccount 7> a ¥,

N—Y a ¥ 3.7 TiBI: -X importtime, -X dev, -X utf8 + 7> =3,

10

F1EIIVRSAVERER
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N— a v 3.8 TEMM: The -X pycache_prefix option. The -X dev option now logs close() excep-

tions in io.I0Base destructor.

N— a3 v 3.8.14 THEM: The -X int_max_str_digits option.

1.1.4 ESRETHEVWAT>aY

-J
Jython @7=DIZFHENTVET,

1.2 IRIFEH

PUN O BEZRE Python OFEFNCHEL £5, RIEAKI -E X -1 A Da~<v Y P74 Y24 v FORHIALE
SNFET, HRELLLZWCaATY FIA4 VAL vy FHRRGEERE - — =54 ¥ 320180 TF,

PYTHONHOME
IR4E Python 24 75 VDGMEEBLE S, 7 7 4L M Tld. 74 77 V& prefiz/lib/pythonversion
¢ ezec_prefiz/lib/pythonversion ORI NE T, I I T, prefiz ¥ ezec_prefiz 3 ¥R
b= UKD T 4 L2 M UT, Wi/jHT 7 4L Tl /usr/local T,

PYTHONHOME 78 1 DD 7 4 L7 PV IZRESNTWVEEHE. ZDHEIX prefiz & ezec_prefiz DM %
BEEMZFT, 2o lZilx DEZHEE LI WHEIE. PYTHOVHOME % prefiz: ezec_prefiz D X 51245
ELET,

PYTHONPATH
EV2—NT 7 ANDT T 4L b OMBRAREBMLET, ZORBEARD 7 +—< v NI = LD PATH
LA LT, os.pathsep (Unix Z5aw >, Windows L6t Iany) TRYILNZ 1 DM EDTF 4 L2
FURRTT, BIELRWT 4 L7 PV EESERLICERINE T,

WHEDT 4 L7 b VICMA T, PYTHONPATH LY h VIEE 27 Python €Y 2 —)L (Y =R TdHav
RANZIHEBRTD) £E8T zip 77 AVEBBT B TEET, EEREY 2 — L zip 7 7 4 LD
Hi22 5 import 35 Z XX TEEHA,

T 7 4N P DORBASREA VA b= MKFETT D, BHIX prefiz/lib/pythonversion THED 3,
(L@ PYTHONHOME 2B L T 7Z2E W, ) T4 BIC PYTHONPATH \ZBME N E T,

LD AVE=TIARFTay THMUEINTWS X HIT, BINDMEKASZT 4 L2 + VDS PYTHONPATH
DFFNEMENE T, BE R Python 7027 F 405 sys.path Z8 e LTET 2 e TE
%7,

PYTHONSTARTUP
COEBHFHAABARER 7 7 ANHOEGE, NEE— FTROOT 0 Y T I HARRENGHNCZD
7 7A40®D Python 2= FBREFTEINET, 77 A VATERSINTVEA TV 27 boA VR —

1.2. RIREH 11


http://www.jython.org/
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FENF TV M eMEE Yy Y a Y TEMiETIMEHT 272012, 77 A VEWNENRa~ Y R
CRICAMZEMRTETEINET, ZO7 74 LVHAD TR YT+ sys.psl ® sys.ps2. RHPICT v 7
sys.__interactivehook__ ZZEHE TS Z & dHKET,

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

PYTHONOPTIMIZE
COERICETHROLTFHERET 2D -0 7> a YEIEET 20 L FMTT, BEEREL GBS,
-0 ZERIHEE LD LRI D £3,

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

to the value ”"pdb.set_trace”. Setting this to the string ”0” causes the default implementation of

sys.breakpointhook() to do nothing but return immediately.
N—a v 3.7 TEM.

PYTHONDEBUG
ZOBERNTE TR FEHEZBETE2DE -d 7> a v EIEET 2D L EITF, BREIEELES.
-d ZEBEFEE LD ELCICRD £5,

PYTHONINSPECT
ORI TRV FHNNERETIDIE i A7 a v RIBET 2D L EMTT,

ZDZERE Python 22— F5 5 os.environ 2o CTEEL T, Y077 LK TIROA Y ARY FE—F
TR T A Z e TEE T,

5I¥4EL T BE&EA N b cpython.run_stdin ZiXH L F3,
N— g > 3.8.20 TAHE: Emits audit events.
PYTHONUNBUFFERED
ZOERITE TR FIEFRET 2D ~w A7 a VEIEET 5D L EMTT,

PYTHONVERBOSE
CDEBICETHRWKFHNERET D2DIE v A 7> a VEEET 20 LHMTT, BEERELLE.
—v ZEREFEE LD LR IR D $7,

PYTHONCASEQOK
COBRBEARDPHRE SN TV EHE, Python ¥ import X TANF /I FEZXAL A, THiE
Windows & OS X TOAEEL £73,

PYTHONDONTWRITEBYTECODE
ZDEBICZETIROFHN R FHE LS, Python 13 —AEY 2 —LD A Y HE— MR .pyc 7 7 [ L
PR L&D I LR RDET, BA T2 aryZiEET 2D LEMTT,

12 F1EIIVRSAVERER
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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—ar 3.8 TE.

PYTHONHASHSEED
DEBDHFREZENTVIRWIEGESR random ITRE SN HE. BLEEDS str. bytes A7 =27 bD vy
91®v~Fm@bhi?o
PYTHONHASHSEED D3BERUEICERE X N5 E. ZDMHIEN Y ¥ 2 7 2 X 2 LHH 5 T D hash() AR [
ﬁ?\/"— F&:{%bﬂi j—o

ZOHMWEHERAEOD 2 Ny a2 T2 28 TT, HIZIZA VX —FVXHAFOHCT R+
Python 7Rt AD 7 7 AR Ty ¥ a2l HHET2DICHVET,

B [0,4294967295) O HHERTRITFAUIZRD FE A, 0 ZHET Sy ¥ a7 X afbidENbah
£73,

N—a v 3.2.3 THEM.

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 v 3.8.14 TEM.

PYTHONIOENCODING
DERDA > R =T ZIATRNIRE N TWVWHEE. encodingname: errorhandler &\ 5 XK THE
‘E)\ﬁ/%ﬁﬂjﬁ/@ﬁi J—Hhoxzra—F% LE#EXL 3, encodingname ¥ :errorhandler D
FEEH L BIEET, str.encode() ERUEKREFH T,

UL 5 — DA, serrorhandler OERNIIMMR SN KT, N> F 713H T 'backslashreplace’
T3

N— a3 3.4 TEH: encodingname DI PEREICHED T L7z,

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

the standard streams are not affected.

PYTHONNOUSERSITE
COBRBEEMDPRESI N TV SHE. Python 13 1—1 site-packages T L2 k) % sys.path IZ
BML EEA

BE:

1.2. RIREH 13
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PEP 370 - 2—%Z ¥ D site-packages 74 L7 +V

PYTHONUSERBASE
user base directory Z & E L ¥ 3, Z Nid python setup.py install --user [KfIZ user
site-packages directory ¥ Distutils installation paths D X2 % EFIHT 2 Db E T,

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

PYTHONEXECUTABLE
C DESRARDRE NI E, sys.argv[0] 12, C 7 Y& A A0 50T L7MEDOD DI Z DERIEER
DENFEZNE T, Mac OS X TOAEEL T,

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 < 1X warning-filter ¥ describing-warning-filters 2R L T 72X\,

PYTHONFAULTHANDLER
Z DIRBEERMZE T W FINEE I N8558, EEIRFIZ faulthandler.enable () 23U H X E T,
Python ® b L —2Z Ny 7% X > 7§ %7-HIZ SIGSEGV, SIGFPE, SIGABRT., SIGBUS H &L Uf SIGILL ¥
TFNADNY RIREALET, -X faulthandler 7Y a > 2 EMTT,

N—a v 3.3 Tl

PYTHONTRACEMALLOC
COBRBERDZE TRV TFINIHE E NG, tracemalloc €Y 2 — /L% | L T Python @ X
EVEDYTOML—RAZHALET, ZROBEEF ML —RFD ML —ANy JTRFEINZ 7L —
L DIRAETT, Bl 21 PYTHONTRACEMALLOC=1 D&, RO 7 L — 2D AR REEL 3, il
tracemalloc.start () ZZIRL T EX W,

N—a v 3.4 Tl

PYTHONPROFILEIMPORTTIME

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

14 F1EIIVRSAVERER
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takes. This is exactly equivalent to setting -X importtime on the command line.

N—a v 3.7 TEM.

PYTHONASYNCIODEBUG
Z DBRBEMNETHR WL FINCERE I NS, asyncio TV 2 —LD TNy 7 E— K PEMLEIN
3

N—a v 3.4 Tl

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_DOMAIN_MEM, PYMEM_DOMAIN_OBJ).

e pymalloc: use the pymalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_0BJ domains
and use the malloc () function for the PYMEM_DOMAIN_RAW domain.

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

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

on Python memory allocators).
N— a Y 3.7 TZH: Added the "default" allocator.
N— a ¥ 3.6 TEM.

PYTHONMALLOCSTATS
TRV TFINGREZINS &, Python A7z A 7 =27 v 7V —FBERINERE, vy v &Y
VHFIZ pymalloc XV 707 —&X OFEHERER L E T,

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

N—Y a ¥ 3.6 TAHE: 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

1.2. RIREH 15
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values of 'mbcs’ and 'replace’, respectively. Otherwise, the new defaults "utf-8” and ’surrogatepass’ are

used.
This may also be enabled at runtime with sys._enablelegacywindowsfsencoding().
FIFATRE /2 3RE5E: Windows o

N—=ar 3.6 TEM: XDFFLIE PEP 529 22E2 LTSIV,

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.
FIF AT RE 2 BRE%: Windows o

N—Ya ¥ 3.6 TENM.

PYTHONCOERCECLOCALE

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

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

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

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

locale.getdefaultlocale()).

Configuring one of these locales (either explicitly or via the above implicit locale coercion) auto-

matically enables the surrogateescape error handler for sys.stdin and sys.stdout (sys.stderr
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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 mes-
sages on stderr if either the locale coercion activates, or else if a locale that would have triggered

coercion is still active when the Python runtime is initialized.

Also note that even when locale coercion is disabled, or when it fails to find a suitable target locale,
PYTHONUTF8 will still activate by default in legacy ASCII-based locales. Both features must be disabled

in order to force the interpreter to use ASCII instead of UTF-8 for system interfaces.
Availability: *nix.
N—=a ¥ 3.7 TEM: XDFHLE PEP 538 22ME LT ZEW,

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:
o sys.getfilesystemencoding() returns 'UTF-8' (the locale encoding is ignored).

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

tion’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 con-

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

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

default behaviours:

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

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

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

likely to raise an exception rather than producing nonsense data.

1.2. RIREH 17
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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 lo-
cale 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 ut£8 option.

N—=Tay 3.7 TEM: XhFELLIE PEP 540 22 L TLZ&E 0,

1.21 TNy T E—FEH

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

PYTHONTHREADDEBUG
RESINIIHAE. Python 3R Ly 7Ny ZMEREERRLET,

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

PYTHONDUMPREFS
BESINZHE. Python 34 Y X TFVZDY v v bEAT VY RIK-TWEA T2 b eBRAIV Y M
BT LET,

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

UNIX 75w k7 4—LT PYTHON Z{£5

2.1 B%H/N— 3> D Python DEELA YR R—IL

2.1.1 Linux

FrAY® Linux 74 A MY Ea2—2 3> Tid Python 37V 4 YA =13 TED, ZRLANTH Ry 7 —
DY LTHHABETS, L2L. TAZA NI a2a—2a Dy 5 —ITRERAHLUZWEEEEN 2 I WIGEDLH D
¥, BRIID Python %Y — A SHHEICa Y A VTEI N TEET,

Python 2’7V A4 Y A b= ENTELF, VRIS PV IZHEWES, T4 AN Ea—Ya Aoy r—o%
HHICDOL 22N TEET, IOV Y7 2BRUTLIZE W

2E:
https://www.debian.org/doc/manuals/maint-guide/first.en.html Debian L —% —[Al}

https://en.opensuse.org/Portal:Packaging OpenSuse L —# —[[i}
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https://docs-old.fedoraproject.org/en-US /Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html

Fedora = —¥ —[a)l}

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

2.1.2 FreeBSD & OpenBSD

e FreeBSD L —#—2% Python 2w =Y ZBMMT 2ITERXD LS L TLZE W

pkg install python3

o OpenBSD Z—#—2% Python »Sv 7 =Y ZEMT 2ITIEFRD XS5 LTLZE W
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pkg_add -r python

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

—python-<version>.tgz

Bz, 1386 L — —72% Python 2.5.1 ZHUFF 2123 RD LI LFT:

pkg_add ftp://ftp.openbsd.org/pub/0OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.1.3 OpenSolaris

OpenCSW 725 Python # AF T2 Z W TEE T, Python DL A=Y a UHBFIHAIEETCA VA b —LF
5ZEDTEET, eg pkgutil -i python27.

2.2 Python ®EJLR

CPython ZHZTay XA L LEWEEE, 3 V-2 ZAFLET, BV IV —ZARDY —RZ2XYro—
FL H20VEY —RVERI FUDRLHLL Z70—r ZERLTIEZEW, (v FOERICEML 2WHEEIEY
0—YREICIRBTL & D, )

A RFFIEIXEED <Y FTTWET

./configure
make

make install

Configure DA 7> 2 YRFED Unix 77 v b 7 4 — LB 2FESIE Python YV —2AYV ) —DL— M dH
%5 README.rst (Zfli2» itdE TV E 3,

E&: make install !X pythond3 NA FVUZ FEZFLRZV IV I7EZWELTLEI 2D LAEE A,
Z D7, make install DfNbH D IT exec_prefiz/bin/pythonversion D& A ¥ A b —/LF 5% make
altinstall 2RI ATVWE T,

20 % 2 & Unix 75v k7 4—LT Python Zf§5
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2.3 Python ICBBRT B NAT 71

IhslEae - VA= VDOBEHNICIEC TEL £7,; prefix (${prefix}) & exec_prefix
(${exec_prefix}) Z A Y A F —ARIMIKFEL TWVWT, GNU V7 b v =27k THREINET;, 20
DEFEUCTH25EBHD £7,

BIZIE, FLAYD Linux X7 A TR, MADF 7 4L k3 Jusr T,

T/ T4 LI LS
ezec_prefiz/bin/python3 A YR ZOHERXNBIGT
prefiz/lib/pythonversion, BHEY 2 -V 2N T 274 L2 YD, #HEXN 25,
ezec_prefiz/lib/pythonversion
prefiz/include/pythonversion, Python 55k % Python OMAAIZKHE Y 725 include 7 7
ezec_prefiz/include/pythonversion ANZINT 27 4 L2 b)) OHESRZ N 25570,

2.4 FDfth

Python 22V 7't % Unix THEIZME S Z2D12id, BIZIERDESICLTRZ Y T M Z2FETARET 7 A ML,

$ chmod +x script

B 7 shebang T2 A2 V7 FOEHICEZ FT, Z0WTWOHERWHIERZ

#1/usr/bin/env python3

T. PATH 2fk% 5 Python 4 Y X =7V EZ—%28LEF, LrL. W2H»D Unix i¥ env 2~ FE2R-R
WDT, 4 ¥YX—=TV X =DA% /usr/bin/python3 D kS N—Fa—-FLARTFAEELBRVWLD LAFE
A

Yz avwy F% Python X271 7 55 5121E, subprocess £V 2 —LE2SIL TL 2 &0,

2.3. Python [CEARTBNRET 7T 21







THREE

WINDOWS T PYTHON Zf£>

2D RF 2 X ME, Python % Microsoft Windows T 5 ¥ 12> TE L XE, Windows [EH DEIEICD
WCOMERIRZ S Z e ZHNE LTVET,

IZAY®D Unix AT LV —EREIEE> T, Windows 121, ¥ X708 %K— 1323 Python £ ¥ X b
L—yarhEaEhTwEtA, Python ZFIFREEICT 272912, CPython F— A XEEDR., TXTD VU
J—2 T Windows f YA b= (MSI Xy 5 =) Zay 4 VL TEE Lk, Bfloa—¥Tffibhzay
AVRTVRETA TSIV RL—F T LIZBINT S Python f YA L —Yar%, IhbA YA b—F13FEL
LTEKLTVWES, A YA+ —FTRE—IYDITRTOLI—FDDIIA VA I—LTEILITE, %
Joo ThrEnEishiz7 7V r—y ava—hVBGo Z1IP 7 7 4 Vb AFARET T,

PEP 11 THELTW3 28 bH Python ®V U — &, Microsoft LRV K-+ THZ2 L TW53
Windows 2 v b 7 4+ —2DAZHKR—FLET, 2% D Python 3.8 I Vista & Z41 & D H LW Windows
EYVR—FT2205 22 TF, Windows XP HK— 23R ELREEIE. Python 3.4 A4 YA =L LT
XV,

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

FTERAVAF—F KRB ETOAYR—2 Y PPEENTED, Python 25 HEELEALERD 0y =
2 T Rl IERE T,

Microsoft Z =T INwr—2 &, A7V 7 b8y & —Y O%EfT, IDLE OEAR Z OMFIFEREIC#E L 72> >
TV D Python T3, Windows 10 23RO S5E L EF T4, DT 07 02T R ERITA VR
b= TZ %9, Python RZDY - L ZEHT 2L OFEMRa~vY FHREHLTVET,

nuget.org INV/T— 1%, MEHA VT 7L —2 a v DO DRERA VA M=K TT, 24Uk Python /%y
F=YDENERRAZ VT MOFETIZHHRETH, 7y 77— MAEETIERL, 2= —Af VX -T2 f XY —
LHHY EHA

BAHETRER /Ny T —2 &, O KRER 7 TV r—> a VIZHEHDIALDIZHE L 72, Python DR/ Sy r—
T3,

23
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3.1 ERRIVRA =5

3.1.1 41X b—ILFIE

Xy —RKTE2 Python 3.8 DA VA M=FF342HDEFT, A X TFVEXD 32 Ly MR, 64 B v MY
Zhzh 2 03205053, WEBAVAM—=35 BRAOXY v — FH A XI/NEL, BERIYKR—2 b
A VR =7 FTRICRBICS L THEINCX Y > a— R LET, #7534V M YA =5 KIET 7 4L b A
VAP VIZRBER ARV IPREENTVT, £ VR =3y MERITA T a FARBBED /2DIZ/Z T
REYRDET, A VA M=URICEY Y a— REEHT 210D FIECOVWTIE A7 O0—-RRERA VA F—
L 2L TTREW,

AVAM—SFBETEE. 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
Ch\Users\ ol AppDatatLocal\Programs'Pythen' Python38

Includes IDLE, pip and decumentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [J Add Python 3.8 to PATH el

"Install Now” %3#R L 7255

o BHEWRIX RETY (AL CIFVRALTATIVDIRT LEHRDBMBETH 572D, Windows @D
Python Z>F ¥ ZFTRXRTOLI—FEHIA YA b=V FT 25 FHETT),

e Python I®»%7=D1—-FF4 L7 PVIA VA M—LENET,

o Windows @ Python S >F % ZIDA YA =N 4 HF— RRIIDR—ISDTFEDF = v 7Ry 7 45
WS TA YA M= ENET,

e B#ES 4TS5 FAMAAL—b, FUF ¥, pip A YA b—LEINFT,
24 % 3 Z Windows T Python %5
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o TDAVAP—NY4HF—FROIDNEHDOF =y 7Ky 7 2% F = v 7 FHUE, BREZAR PATH i1 » &
F=ATFT 4L MUBBMENET,

o Ya—1tAy MIALY P I—FRFITAIZED $5,

"Customize installation” Z#EiRT 2 &, 4 X b—=NVIGFT, ZOMA 7> a VA VA M= EDT 7> a D
BEHIRYDA VAP —NLDED ESEERET, TRV T VRARLTANY INAFVEL VA F—LTERH5
IHELEFERTIZNENHZTL &I,

FTARTDL—FD7=HDA VA b—=LD7=Hi2lE "Customize installation” ZFEATL 7ZE WV, ZDEHH:
o BEEBERPEZDPHEDIS LOLEE A,
o Python & Program Files 74 L' b VIZA4 Y A b —LENET,
o Windows @ Python 5 >F % & Windows 74 L' Z b VIZA YA h—LENET,
o FT7T aFBMEREEZA VR P —AHFIGEIRTEE T,
o BUES A TS5 VUENL PA-FIZFV AV I LTEET,
o ZOEINFTHR A VAT 4 L7 FVREYRAT AREZR PATH ICEMES N E T,

o Ya—1tAhY IPITRTOL—FTHHTES LS512KRD FT,

3.1.2 MAX_PATH O#IFRZ[RET S
Windows IZEHNC AR ZADE XD 260 XFIZHIBEXNTWET, 2FDH, ZRI DBV SRR TETHERY
LTI —IZhdEWVWHZETT,

Windows O&RFARTIX, Z DFHIRIEH 32,000 XFF TR TE £35, EEED, L —7RKY > —D "Win32
DEWVWARAEEMZT S (Enable Win32 long paths)” ZH#CF 22, LY A bV F— HKEY_LOCAL_MACHINE\
SYSTEM\CurrentControlSet\Control\FileSystem ® LongPathsEnabled D% 1 IZHET 2LEHNDH D
£7,

AT KD, open() BHELS os EY 2 —Ib, MIDIFE AL D SZADEEED 260 XF & D RV SR ZZITF AN, K
FTIENTELLSTARDET,

CNHDATTav2ZH LS, Zh LORERIVBED D TE A,

N— 3 3.6 TLH: Python TRWASZDHE— FHAEEICARD £ L7z,

3.1. 2RIV ZA+—5 25
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313 /1A —=FD GUI LLTA XA +—=ILT B

AYA =D GUI THATE23RNTOA 7> avid, avY R4 U oHdETEET, Zhckba—
P OMGER L THE L OEBRICHA T A YA =BT X 5% A7V T MEEINI2A YA P =L %ITH D
TEZFET, bro LT 74V OEEDDIZ, GUI ZMflIT sz RLicZhdba~vy R4 AT a
Ry FTBHIEDBTEET,

FERIWA YA b —=F® GUI #FEL T Python 204 Y A b= T 5121%, /quiet A T2 a v EELTLE
TV, XFENICRET 2DERFy T LOo0biEH L 7 —DRRNIf TV S, /passive A 7> a vy EEL
TLZEW, /uninstall A 7> a VHERET, ZUITv Y 7 FORRKRLIC, HIEEIC Python DOHIFR% Fth
LET,

EDPDTRTDA T a Vi name=value DFETHEL 3, value 1Z K 0 THREZ ESNL. 1 THEEZ B RL.
TH3 P RADIEETT, FAHARERA T a Y D5ERRZY X MILIFO@ED T,

26 % 3 & Windows T Python %5
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4 1

3 L1 v

%aHl R FT7#ILE
InstallAl- | S RAF L7 4 FiaA YA b=V %2FET | 0
1Users T3,
TargetDir | 4 YA M —=NET 4 L7 MU, InstallAllUsers IZEEWTGEIRENE T,
DefaultAl- | 3RTOZ—FFEIFA YA b —=)LD/z | %ProgramFiles%\Python X.Y ¥ L &
lUsersTar- | &DF 7 4+ A YA b =57 1 L | JProgramFiles (x86)%\Python X.Y
getDir 7 bV,
Default- Ho—AHA YA b—=1D7%dDFT 7 | YLocalAppDatal,\Programs\PythonXY,
Just- ANV IA YR =N ETA LI Y, %LocalAppDatal,\Programs\PythonXY-32,
ForMeTar- %LocalAppData’\Programs\PythonXY-64 D W
getDir Thb
Default- HARLA YA D= T 4L Y | (%)
Custom- YLTF 74T GUI KRR
TargetDir | 2 fH,
Associate- | 7V F ¥ DA YA P=TFTBHAEIT, | 1
Files 7 7 A NVOBEMN T 21T,
Com- FTRTD .py Z7A40%NAL +ary |0
pileAll RANLT .pyc 21E3,
Prepend- — 0
Path PATH iICA YA b =74 L7 Y
¢ Scripts 74 L7 U EBH L.
PATHEXT IZ .PY %3 5,
Shortcuts | f YA b —=AF B4 &2 TYE K |1
F¥aXYbM, IDLEANDOYa—tAhvy
F&fES,
In- Python ~=a271%Z A4 A= | 1
clude doc | 5,
In- TN INRAFYEL VAP =1TF |0
clude de- | %,
bug
In- FREHDOANY X - 5477V %4 YA |1
clude dev | F—3 3,
In- python.exe L ZOHHE 7 » f L% A | 1
clude exe | YA b—ITF 3,
In- Windows @ Python Z>F v A4 > | 1
clude laundhétk b —15 3,
Install- Windows @ Python Z>F ¥ Z35X | 1
Launcher- | TOZ—HIZA YA F—LTF 3,
AllUsers
In- BHES A 75 ) CIRES 22— %4 | 1
39 ey ¢ =2 2o 27,
In- N ENARR®D pip ¥ setuptools &4 | 1
clude_pip | YA b=1F 3%,
In- TNy ZY VRN (fpdb) A YA |0
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BZIETFT 74N P T RAT AV A R Python 4 YA L — g V28T UTFa~ry P23
(a~yFFarFrED):

python-3.8.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

TAMZAAL = FRLD Python D %—Y FARAE—DA YR =A% —PFICHHIITOE 2 I, MUTav
RO a—bhy b EENUZRBVWTT, ZHUEA YA =T DRPIOR—I BHML L TERRL, £, HRX
VARXTERVWESICLETS:

python-3.8.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0

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

(ZYF¥DA VA=V EBBET 2L 7 7 A NVOBEMNMITISEBINLIDT, ZHE TV F A VA= EE
DS ATLTA RRBRA VA=A ZLEHEDL—F LA VA= NVIZRo7GEDOBENDTT, )

ETUVR LA T avid, EIT7 7 ALV RIUHFTO unattend.xml EH[F T ONZT7 7 AV TEZBZ L
bTEET, ZOT77ANEA T a e ZDOEO VR MEEELET, fER7 MY a—br L THEZ 5N
BE. FRUIBETHIEEICER XN E T, TLAY P TR AP TEZBEEREICCFINOEETT, U
X, oA T arvElty VB 7 74 NVDOEFTT:

<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>

3.1.4 4o0O—RFERIZ =)L

Python QWL D DHEREIXRANC XY > — R L7zA4 YA P =JRRIEEENTVRW D, 2o OKEExR 1 >~
A= L EIEERT DA VR —Fy MERDPDEIIRD ET, 4 VX —F v MERIDEIIRSRWVWE S
2, BTOAYKR—F Y 2T SRTEZRDXY > u— RLT, %2k BEBBR (layout) ZIERR L., ¥ AR
REASEIR X N2 B B 5. ZHELEA ¥ R— 3y MEREREAR N XS ICLET, COHEOXY v a— F
A RIRBEY FITRELREZD2H LNERAD, L EADEHA YA =N 1L &5 T 25E8I12E v—hL
WKHFryyadhlab—2fHol i3 THHATT,

av YR Iuy o TOavw Yy REFEITLT, BDERI7AAVETELRIETEYYB—-FLETD,
python-3.8.0.exe fTIIEBRD A Y A =7 DHAFNCEEHZ, AHDT7 7 AL D LOFEEIEZ SRV E
212, DT 4 L2 P VNICELBMEERZES D2 B NWE I L TL XN,

python-3.8.0.exe /layout [optional target directory]

P
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3.1.5 12X +—LEEDEE

Wo 7z A Python 254 A b —L & 725, Windows D AT LERED [0 275 K L HEEE) v — L h SEEHED
BIMPHIRATE LS, Python DY MY EBRIRLT (704 VAP =L EHE | BEIZELT. A YA b—7
ERXUTFURAE—RTHEZT,

4 YA b= GUI T "Modify” 23R, Fxv 7Ry 7 2DOFEREEZ 22 THEEDBMEIRSTEET -
Fzv IRy 7 RADFEREZZEZRITE, M4 A b=V EZNDHIBRENZZDIELERA, W 22D A TS
a iFIDE—RFTREETZI LR TEERA, A VA= ATFT4 L7 )RETT, ZRUOEEZZVDT
HIUF, FRWHIRL THLHA YA M—LTI3RENDD T,

"Repair” Tld, BHWEDFKETAHARA YA F—ILEINBZXRETRTDT7 7 A VERFEL., HIFREIN TV h EH X
NTWDT27 74 VEBIELET,

"Uninstall” & Python ZZ2IWCHIRL 3, T77urJ L ikEE) NOBHOT Y MY Z2ED Windows @
Python Z>F v OB D £3,

3.2 Microsoft A N 7N\ ir—

N—a v 3.7.2 TEM.

Microsoft A b 78w 7 =20, Bl ZXEENFICHFERTHES e 2 BRI LB, VR =L TE 53
Python 4 ¥ & 7Y 2T,

CDRy r=I% A4 YA =T 312 EHD Windows 10 D7 v 77— MZ7RoTW5b Z & &R L,
Microsoft 2 b7 7 7 VT "Python 3.8” YKL E73, #EAKT 7V Python Software Foundation 233 L
7bDTHD I ERMERLT, A YA =L LET,

Z&: Python (3H1IZ Microsoft 2 M 7 TR THHTE XY, b LBEZIAD X5 KBRS LS, IE
LWy r—Y 2 EATHERA,

A VAR =V LRIE AKX =P AXA=2—55 Python Z A CEEITA2TL x5, 5 WiE. python & XA
FLTavwy F7ary 7 b2 PowerShell Dty > a Vo235 TL k5, EHIT, pip ® idle & X4 7L T
pip 2V IDLE 2FIHTEZ %3, IDLE ZAX— b X=a2—20d R Sh T,

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.

IRAEBRIZE python -m venv TERLL. AL L TH@EICMHER F3,

3.2. Microsoft A 7NNy ir— 29
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BEZHlDN—2 2 D Python %4 > & b —/L LT PATH ZHUBEM L TH 385E1%. Microsoft A M 7D DT
1720 python.exe ¥ LTEXE T, HL A YA =)L L7 Python IZ7 7€ 2 %I2i&. python3.exe H 3
Wi python3.x.exe £ LTHZE T,

py.exe 7V F ¥ —I3Z D Python D4 Y A s =L ZHDOFEFT, ERDA VA =5 =12k B4 VR =1L %
Bl £7,

Python ZRET 212id, T8E) 2HE T7 7V effe) 250, TXRX—1] 12H 2 Python 2527V v 7 L
T7 YA YA =NLET, 74 YA =Tk, ZOD Python ICEHA VA=A LEETDy I —IN
FREZINE T, RERRECNDBREIhERA,

3.2.1 BIMOfE=E

Microsoft A 77 7V OHlIRIC X D, Python 227 VU 7 MZid TEMP LY R MY O & 5 RIEHDOEFAADTEE
REZAAMERIIEOTL 25, 20RbDH, HAHOY 2AANEEZAAE T, Z7V 7 CTHEDLITLEL
RUIFNER B BRVEEIE. BRRDA YA M= TA VA M—VTI2RENHH ET,

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 /N T—

N—a v 3.5.2 TEM.

nuget.org v 7 —IFH A %A/ L7z Python BREET., Y A7 A 2K THiZ % Python 23V A > 7
TL—aUREILRYRTLATHES ZeZ2ERKLTWE TS, nuget & "NET 020Dy Fr—I<v3x—I %7
TITH, EARKRIHES Y=L EBAT Sy =1 L THIEFIC LFSEEL 5,

nuget DFEFAAIEIC OV T ORI DIEREF 3121 nuget.org IZfT> T XV, Z 22 5% Python BAFHE
W28 o THRRENTE,

nuget.exe A< Y K74 ¥V —iZ, #HlZiX curl ® PowerShell % - T https://aka.ms/nugetclidl 5
EEXY O —FTESTLES: 2OV —AZRDLSIMH ST, 64 bit H25 W 32 bit D= VAT DERH
N— a D Python 284 YA b —)LTEXT:

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

FREDN—Y a Y2 #EIRT 21213, -Version 3.x.y ZIBMULTLZE W, AT 4L 2703 . poEEIN
B2ZeWBHY, Ry =3V TTAVLIPIRA VA=A ENET, 774V TEITT 4 L7 bUIEy
=Y L FICARNCAR D, -ExcludeVersion & 7 a Y 2R WVWE ZOHHFNIA YA P — L& NFenN—Ta v
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EEAET, M7 4 L7 PUDHIZIEA YA P =1 &7 Python 28ATWS tools T4 L7 b UDHD
£

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

# With -ExcludeVersion
> .\python\tools\python.exe -V
Python 3.5.2

—MEANZIE, nuget Xy =T v I L= RTEF, KhFHILAN=Ya VEBE R YA b=, 7
NWRATEREINET, £5F2MRbhic, FEITEE Ny 7 —IZHIFRL, BEA YA P—LT5ILdTEX
T, LD CL Y RTLEF. EARHETY 7 A VE2RIFL T2 RVEGE. ZOEEL BERICITVWE S,

tools 7 4 L2 bV LR LHANC build\native 74 L7 b UDBBHDET, ZOF4 L7 bVIE 4 YA b=
XNz Python 28852 C++ Fuy =7 FTfEZ % MSBuild 7B,¢87 1 7 7 4 )l python.props & A ¥
T ZIWREZAND L HEIIAY X2V, CLFRRICIA TSV %24V R-FLET,

nuget.org IZH %8y 7 —IHHMDR—I1F, 64-bit N— a D www.nuget.org/packages/python . 32-bit

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

3.4 1BDAHAGB/NY T—

N—a v 3.5 Tl

HHABHDELA (embedded distribution) (. H/NREOD Python BEEZ A ZIP 7 7 4 L TF, ZHUE. =
YRA—PFRSEZNICT 7 RENZDTREELMMLT TV r—2 a0~ LTHET 2 2 2BRIL 7
DT,

B XN e, HOALHOEAIE, BREEAK, SRATLALIZAMIDOHE, A YA = LENTWVWE Ry r—
YWVt —F DY AT AL (1EF) BRHILTVWET, ZIP NIIIEHES 4 75 UM 7Y a v 4 iz &
h b XNz .pyc ¥ LTEZEN. /2. python3.dll, python37.d1l, python.exe, pythonw.exe D FN
THA-2TVET, (IDLE O X523 X TOKEY Z &) Tel/tk, pip. Python F¥axX > MIGFHTWE
Ao

AR HDHIAAREAICIE Microsoft C Runtime IZEZENFER A, THERETZ20E 7TV r—>a v
DAVAM=FDEHKETT, 207 VR4 LEFBLICLEICLZ—F DI AT LA VAN —LEAPS LILER
A L. Windows Update iIZ& D HEITEHINTWE 20 LN ERA, TODIZLWETATLAT AL MUK
ucrtbase.dll 23% 2 2 EREIETDD £3,
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AM:  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.

P—RR—TF 4 DR T =37 TV r—>a D4 VA =12k - T, HHAAREA LR CHATICA ~ R
F—LENBZRETT, BED Python 4 YA L — 3 yD &S5 ITRFMEHEIC pip 25 Z 2. Z Ol
TRYR-—PENFELEA, TITD, Bro LALFEZHLR. BEEHRD-DIZ pip 28D THAT S Z i
TE20b LOE A, RN, 2 —FICHEHZRE T SRNCHREE DT L nA—2 a v L O B2 REET
ZB2Lk9, Y—FR=FT 4 =D s =B 7 V= aryO—e LTHFbLNEZIRNETT ("vendoring”),

COBHD 2 0D0BEHTELZ 22— 75— %, YUFTHAL T,

3.4.1 Python 7 X4 —>3>

Python Tal& /e, B3 LHI—FICZOHRELZER S ILEDRNT TV r—2a »y T3, HDAAHE
FHEZDT —AT, 4 YA =Ny T —IHIZ Python DT 74 R—bN=Ta v E2EDLIDIMHEZSTL &
o TOEENED XS ITHEBBNTH Z2NEPIMKIELT (B2 WVIEHIC, EDXHXTa 72y aFlicihi
BZNED), 2 ODERBEDHD F5,

TUF X e RBFABRET I 7 AN EBFES 3B ro Liza—T 4 Y7 BREL LETH, 2—HF Ik oT
ERD BRI -FRBEERDET, WRAXI A XEINLT F v TE AH LARITFHIL Python TETEH
527077 AOARREENED D FVA; 74 aAVEHIAEZAL XL, DGR N— a VIEREIREL. 774
NOBEMIF B ZICHIC L AIRIED OIS TEE T, IFLAYDT—RATREIRXLT VF vk, Nn—Fa—F
ENza<y ¥4 FFTHMIZ Py_Main 2T OTHTLIET T,

X D7 v —F1%, python.exe F72i% pythonw.exe ZXERIATY R T4 VEHL & dICEEFIHT
Ny FIT77A4NpTa— by Vet 222 TS, ZOHAE. 2077V 75— a VIFEBOARITIER L
Python TH» 2 X 5I1CAZ B DT, IENIKEMEL TW3 Python 70t 27 7 A L OBHER T & XFIT 2 DI
I—HFHPRE0d LIEE A

BED7 TR —FTE Ny =%, NALTHHAFRETH 5 Z & 2R 2 72D12, Python 577 7 A L L [H
CT4L 27 PVIA VAPV ENZRETT, FilR7 v FxDBHERET 7V r— a VEBENIHMER AR %
THET IRV DZDT, Ry r—YR3E»OHMCHETEE T,
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3.4.2 Python DIE&HIAH

24T 47 A= RTEIPN ARV INERBOIOIRDDOEMELTH X587 7YV r—2a>»TF, Python
HOAAHOBAMEZOEMICER 3, —RINS, 77V 75— a v OREBIA T4 73— FRIZHD, —&
73 python.exe ZIF-UM§ 2, EHAIC python3.dll ZfHVWET, ¥E5DF —XTH, B— FAJEEX Python
A 22T ZERMET 2DI123, HOAAHDEMZEML T SV r—>a DA YA =2 a D% 77 ¢4
L7 FVIEL ZETHRTY,

TIVr—=2ardMESI Ry =D, A VR T) ZPICENIRBE AR EZIEE T 220D 2 DT, (EEDEGT
WAYAN—LTEET, £/ HOAAFARMAEZMHS DL EED Python f YA L —2a YEFS5DL2TOD
AR ZENMID D FH A,

3.5 BlONVFIL

FHED CPython QELAYIOMIC, BIMDEEEZFF > TWBBIES Ny F—I0HD £F, UPEIAKDDH S
N=ParZDxF -tk HAETT:

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

Anaconda AXDH % (numpy, scipy %° pandas D & HR) BFERET 2 -k, Ny r—I 31— v conda

o

Canopy TfEMI72 Python f#HTEREE (comprehensive Python analysis environment)] T, T7 14 % £1Z0> DB
FHY—NEBHET,

WinPython BV FEADRZERA Ay =8, R =YD RDZHDY =L ET, Windows [EH D
FAANIEa—Tay,

By =% Python D Z 4 77 VDEHA—T a vBEENLEERD EFLA L, 27 Python
F—LEINOEZFETFO LERALYIR—FB LERTADTIHML TV,

3.6 Python #1793

a< >y RFFur 7 b &Y EAIC Python 273 272912, Windows DF 7 4L s DIREZEE WL O0EZ 7=
WEESILHLNERA, £ YA M—F13 PATH & PATHEXT ZHEMMI T2 AT a v EREL TRV ET
2, THUFHMDS R T LVA FBRA VA ML= a YOBFEREFEDICHREBDTY, dLbDRIIERN
WICEEN— 2 > @ Python 25 O THIUX. Windows D Python T > F v DFFHEMET L TL 72X W,
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3.6.1 #iE: RIREHDHRTE

Windows Tl, BELHEZHEAMNIZ—FLRLE Y ZXTFALRLDWAFTHRETE, HAWTavwy R oy
T —RIICHRETEET,

—RANCIRBEZE B ZRET 2I121F. a~r 7y 2% set a~ Y FEHEVWET:

C:\>set PATH=C:\Program Files\Python 3.8;7,PATHJ,
C:\>set PYTHONPATH=Y/PYTHONPATHY;C:\My_python_lib
C:\>python

CNHDEE I, MERICEFTINAFEL Y Y —ANTETEINIEEDa~y FICEHAI, £/, Zoay
VOIS 2 ITRTOT7 ) r— a il s#rhnEd,

N—t v B TEHGZHAL S DIIBFEOEZBOETREMEIN DT, HLWEZEINCD KEZICHEMNT 2
ZEMNTEFET, python.exe DA->TWA T 4 L7 b U % PATH BT 2 Z 21X, Python Otk N— 3
YHEENT B XS WRAET B D DRI TTIET T,

T 7 40 DRBEB R EANCET T 2123, TRX =+ 227V v 7 LTHERERy 72T NREZBEHEE]
ERRTED. (AVE2—RDTaRT A RENS) DRATLOFMRE 2HOT REEZRORE R4 27
Vo 7 LTKEEWV, ZNTUD ERZXA 70T, 2—FRELZHE PR T ARBEZBZBMLZDEBIEL
D TEET, AT LEREEFET 3 ICEDH ROV YADFHIRORWT 7€ 2 (0F D EHEHER) HHE
T,

ERR: Windows &3 AT AZEHD BAIC 2—FEBERBELE T, ZOIRZ NI X D PATH OEIERIICHIRS
CIZERBERICRB I RH Y ET,

PYTHONPATH Z#:% Python 2 ¥ Python 3 DI RTHON—=Y a Y THHLNLEZDT, { YA P—LENTWVWET
ANTOD Python XN—=Y a Y TH#ftRa— FZETEFESOTRWVIRED, ZOBRBEZHRIIEANRFREE TRETIX
HHERA,

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

https://technet.microsoft.com/en-us/library /cc754250.aspx  —HEHNICIRIBAR 2 A HE T 572D SET a~< K
IZ2WTC,

https://technet.microsoft.com/en-us/library /cc755104.aspx HARNCIRIEABEZ A E T 570D SETX a~<w ¥
RizoWT,

https://support.microsoft.com/en-us/help/310519 /how-to-manage-environment-variables-in-windows-xp
Windows XP TOBRIGZEBDEHTIE
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https://www.chem.gla.ac.uk/~louis/software/faq/ql.htm| Louis J. Farrugia i & 5. BREZMDFEITOWT
DA,

3.6.2 Python 177 71 ILZRDI1%

N—Y gy 3.5 CTEH.

HEIANCIER X5 Python £ Y X =7V XDRAX— b X =2 —HEZM 57213 TR <. Python Za~> K 7m
YT BEELI-VWEEI LD LNEREA, A VAN —FWRKEEFDDDREERITOIA T a vHDET,

A4 VAN =T DEAIDR—IIZ "Add Python to PATH” ¥ W5 SRIALDF T ardidbh, ThzERT5 e
A VAP =FFA YA b =VIGAT R BREZAEN PATH 1B L £ 3, Scripts\ 7 # VX OHFbEMEINET, 2
ckba<wry FFay 7 F»b python ¥ X4 FLTA VR FY XREEEILAD, pip £ XA F LTy &r—
VAVA =R LD TEET, a~vY RIA U2oDEENZDT, A7V T Meavwy Fo4 VElEftE
THEHTL2ZIHTEET, AVVEFAY OXEEZZRL TRV,

AVRAF=NVRFIZZDA T a v EAMILTWAEL-2 LTH, A YA = 2HERITLT Modify) %
BAT, TREAMCLELET, HEWEIZ58 T b, PATH BRI FECTBETEET, #E. BREHD
BE BT XV, BIEEE PATH 1213 Python 4/ YA+ =74 L7 M) REGXRERHD £3, 1Zh
DXy PV eREEIany TR > TRONTIEI WV, ZHOEFIIULTD LR DET (UFEHD 2 DD
IV MYVEBIRFEELTVEBDERELTVET):

C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.8

3.7 UTF-8 €E—F

N—Ya ¥ 3.7 TENM.

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

This may cause issues because UTF-8 is widely used on the internet and most Unix systems, including WSL

(Windows Subsystem for Linux).

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

. T 1 ! i 1 UTE-R hei i
3.7. UTF-8 €E—F 35
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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+ applications
on your system. If you have any Python 3.7+ applications which rely on the legacy system encoding, it is

recommended to set the environment variable temporarily or use the -X utf8 command line option.

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

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

3.8 Windows @ Python 5> F v

N—a v 3.3 TE.

Windows @ Python T > F v, £ 2 Python ODX—Y 2 VOMNEBEDRE L EIT2MI22—57 4V 74T
o AZVT L (FFa~vy R4 Y) TRED Python DN—Y a YOFEER G262 2, MEEREL.
ZDON—=TYa Y eETLET,

BRIBZM PATH IS X B HIELE ST, TD T UF vid Python O—FilIimN—Y a2, ELOGERLET, 2
DIVFXEIATLIAL FRBDINSLI—FITLDAL VAL —2a D EBREL, 72, HILiAf R
F—AXAIELD B EEONN—Ja v e BELET,

FUF X DAY P FIILDMEERT PEP 397 I2H D FF,

3.8.1 &I

ARV RSA VD SEET S

N—Yar 3.6 CEH

Python 3.3 ¥ ZHLIED S AT LT A RBEA VAL —2a YT, 7V F v BH47-D PATH IBIMSNE T,
I UF vk, AFAJRERD 5 W3 Python DN—Y a VIZHIRTH 7=, EEEIZEDAN—Y 2 > D Python 73

AVRAP=ANEINTVWEDOPIEETEDIDERA. FVF ¥ E0EHRT A IEULFavy FEa~y
Ry 7 X DEFLTL X

py

A VAP =NEINTVEERFNN— 2 D Python WEENT 2133 T, @BHEEBHIKTTZ2ZdTEET
L. Biloa~>y R4 V58U HEE L TEH Python ITET I TEE T,
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BB D= 2 >® Python (722 21X 2.7 & 3.8) 34 Y A b — 1IN TWAHAIEX, Python 3.8 EH|I T2 2
L2k D 9, Python 2.7 ZEBIL72WVWARSL, RO~y REFITLTATLIZEW:

py -2.7

A YA =L LTH3 Python 2.x DEHNN— a YEEFLI2WHEIE, ROaA<w Yy FEETLTATILZEY

py -2

B N— 2 @ Python 2.x 25E#H$51X3TF,

DUTRD &S5 =025 X5 THNR 7V F i34 YA P—AERNTVEREA:

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

operable program or batch file.

2—H 2D Python £ YA L= a3 Y TlE, A YA M=K TS a Y TIRELZWVERED, 7V F v X
PATH IZBIME L E A

{RA8ERIE (Virtual environments)
N— a ¥ 3.5 THEM.

(FEHEZ £ 75V D venv Y 2 — DAY —)L virtualenv TE- 72) (RAEEREED 7 27 7 4 7 RIKRET Python
DRI AN =2 a Y 2IEERE T Y F v 2BET DL, 7V F v BT - BA YR TYRXRTRELZD
REREOSDEFETLET, 70— rLRIED DA VX T Y RERETT 212E, RERROEEEZ(FEIET 2 5,
F7XBHRINC B — oL A Python N—Y a Y RIEEL TL E X0,

RAOUThHSESHTS

T A MH®D Python X7V 7 M 2{ERLEL & 5, hello.py E WO EFTTUTORNED 7 7 £ L EAERK L TL
72EWN

#! python
import sys

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

hello.py BFET L7 4 L2 FUT, Fada~<wy FEFETL TS W

py hello.py

A VAR —ILENTWBEHOD Python 2.x DNN— a VEBENFREINZEFTTY, TlE, 1 7THZHUTFD LS
WWAEBELTATLZEW:
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#! python3

av Y REHRETT L, SEIERFO Python 3.x OEHRARRINZIETTT, TNETOATY I VD
e @RRIC, KMl VA=Y a VEMiTEIEET S22 D TEE T, Python 2.6 54 YA b —LENTWEE
A, BPIDIT% #! python2.6 ICAET S L, 2.6 D= a VIFRHLRREINZ1ETTY,

av Y FRLOFECHL EIEEZ D, BA MDD\ "python” &4 ¥ X b =L XN TW3 Python2.x Dix
MiN—2a v 2T 22 ERELTLEEI Y, ZUIBRAEHE L, python 2 —fRAVIZ Python 2 259
Unix & DHEMED DT,

771 OBEERTHSEST S

A YA P=IURIZ, 7 ¥ F % & Python 7 7 4V (572bD5 .py, .pyw, .pyc 7 7 4 V) IZBEMN T 57133 T
To ZDRD, THHDT 7 4% Windows DLZ AT 0 =5 —TXINT Y v 7 LEBEZ ¥ F v bR,
LETHRZZDEFEUHREEZ > TR I U S I EONEZNEN-—D a VEFETESL LDITRD T,

IO I BEELALEIT. B—0D T U F v BEEITONEIC K o> TER® Python N— a > 2RI R—
FCEZZETY,

3.8.2 > /\> (shebang) 17

A2V T 77 ANVDEHDITH #! THE > TWEHEIX. ZDITIES =3 (shebang) TE L THISATW
%3, Linux fthd Unix % OS EZZH5 LAT2db b R-—1PLTWVED, ZNHDIRTLTIE, A7
VIR ED X SCETENIZ D ERTI2DICLL b Ed, Windows @ Python 7 > F v %, Windows L
@ Python 227V 7 D UMRERFEHTE 2 L5112, LORITIEZNS DEEEDHHEEZ RLTWVWET,

Python 227V 7+ D = >47% Unix-Windows B CTHBAERIEEICT 2720, ZDFVF vk, EDAL X TY
ZMHEONBDEIEET 27-DDOKED "FHE a<v Y FEFR-FLTVET, K- FEh3]a~r R
FEUTDObDRH D £

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

e python

BiRRiC, B3 LRAZV o 1{TEHD

#! /usr/bin/python

THRE->TWH, 774/ MO Python DENFEXN, HHINET, £<{ D Unix L TEIEST 2 Python
27V MR T TR IDITHPEESTZERBEDDETDT, FVFYyRXEDZALDRATZ Y T 2EIERLT
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ESZEMNTEBZRTTY, DREPHLVWAZY 7 % Windows FTEWTWT, Unix FTHHEHATH > T
FELWEES RS, Y2 ANVITD5 5 fust THEDZDDEHHATNETT,

FHROEDREA<Y FTH, (AP —N=TarZFe, AT r— A4 F ==V a YOWT) HRIIZ
N=TaVERETEET, THIT, 7327 XA F == a YOBAITENML T 32-bit REZERTEZET, i
Z X, /usr/bin/python2.7-32 I% 32-bit ® python 2.7 Z{#>5 X5 ERL £5,

N—a ¥ 3.7 TEM: python 7> F ¥ D 3.7 »H1E. KREIZ 7647 1T T 64-bit REZERTEET, &5
I, RAFT—N=DaVELDOAI Y —N=T a7 —F727F v 72F (HlZiX. /usr/bin/python3-64) T
fRETE%T,

/usr/bin/env JERAD > = N UATIZIED 5 — DB R ERH D 5, 4 VA b= &N TW3 Python %
e, ZoERUE Python 51T7 7 £ L% PATH 26 MR L E T, Z4UX Unix @ env 7B 7T AIZXIET
2IRBENT. Thd PATH L OMEEZT2HDTT,

3.8.3 TN\ VTD5|H

Pz NVATTIE Python 4 Y 27V RICESNZEBIMOGIREIEET I TEET, L2 = nNUAT
RKHURDESEIPATVRELEL &S

#! fusr/bin/python -v

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

3.84 hRXA2T1X

INl 771IIICEBNDRETAX

FUFXE 200 ini 77 ANVERLITEES, BEINCIE. BHED L —H —® Yapplication data” 74 L 27
MU (D% b, Windows DB§%{ SHGetFolderPath {2 CSIDL_LOCAL_APPDATA # 5 X THEXRER->TL 37 4
LZ M) D py.ini &, FYF Y EELTALZ bVICH S py.ini T, AV VY=V DI VF v (DOFD
py.exe) & 'Windows’ fRD 7 ¥ F ¥ (D% D pyw.exe) ZF—D .ini 7 7 A VE2HHL 5,

"application data” 74 L2 MV TIHEESINLREZR, ET77 A NVOBCH 2D LDEREINET, 2Ok
O, FVFXOBECH B inil 77 ANANDEZRALT Z AN TERVLI—HFIE, 72— LR ini 7 7 4 LN
Davy Pz FFEZ (override) TEF T,
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T7Z)IL LD Python N—3>DHRXEIAR

EDON—=Y ay® Python 2a= Y FTHATE2rEED LI/, N=YaVYEffithavry RicgdohsdZ
ERBDFET, A=V a VBEHITIEAY vy —N—Ya VBEETHED. AT a DL VAR (0) b4 F—n—
JaVIBETHENICHET T, T HIT, 7-327 % "-64” EIEFL L T 32-bit H B \W\IE 64-bit DEH S DEENE
REN20ERTEET,

7z¥ 213, #!python ¥ W5 ¥ 2 NV TREN—Y a VEHi T2 EAERAN, #!pythond IA Y ¥ —N—T a ¥
ERET 5 N—Y a VM FEEARE T,

Ay FlgAN=Y a YEHiFBRO2 SR WVIEE, BREAR PY_PYTHON 28EL T, 7741 bDAN=Y g ¥
BEHiFEIEETEE T, RESNTORWEES, 77 4L MEZ 737 TF, ZOZEHBIIZ 737, "3.77, "3.7-327,
"3.7-64" DX S BRERDMEE AR RIAL U LIFETEET, (7-64” 7> 3 »i& Python 3.7 DD 5 >~
Fry TCLPEIRV I EICERLTL XN, )

<A F == a3 VEMITFB RO SRV E, BREZE PY_PYTHON{major} (2 2T {major} {&. LFICIRE
SNTBIEDR Y v —N—= a VEHIT) ZREL TRBBN—Va VERETLIENTEET, £S5V okt
T avBROPLRITNUE. TUF X iEA VR P —=EAD Python XN—Y a YZFIZELT, ROoho7ZD
AT %= N=TaVAFTAFT =V VIV —RADS5BHFOBDEMHLET, (RIESNTVEDIITIEH D FHA
P, HEIIEDRAY »—N=Va VRTRBRIZA VA=V LTN=Ta VTR ET,

64-bit Windows T, [Fl—® (major.minor) Python N— a > ® 32-bit ¥ 64-bit O/ DML ¥ A b —)1
ENTWIGE, 64-bit N—P a Y DIZIBEITEILSNE T, TAUIXT U F v 23 32-bit & 64-bit DEBLTH
FABZ LT, 32-bit DT UF v id, HEINAN—Y a YOFERHTEETHIUL. 64-bit D Python 2L T
FITLET, 2, EDON=YaryPB PCRAVAP=ALINTWEIDDATT VF ¥ DEFETFHRHTE, 2
oA YA P =V ENLIEFICERL RS (D D\ERERITA Y X P =&/ Python & 7 ¥ F ¥ »% 32-bit
» 64-bit DZEFISHR D KWV) KI8T 2570 TT, RZELAeBD, A 7> aro 7327, 764" ¥ 7 4 v
JATIDEFEEETEET,

{1l

o BT 24 7Y a YAREINTWARWVWEE, python XU python2 2 v Kid4 Y A b—LEhTWV
ZEHTD Python 2.x N—Y 3 Y &AL, python3 2~ FiZA{ Y 2 b= IR TWSHRHHD Python
3x ZEHALET,

o python3.1 BXU python2.7 I FiZ, N—Y a VPREBKIEEINTWE D, &L T arvk
ZHRLUEHEA,

o PY_PYTHON=3 D&, python B XU python3 2~ Rl 1A Y A b — A ERTWVSHEHTD Python
3ERMEHLET,

e PY_PYTHON=3.1-32 D&, python 2 < ¥ Fik 32-bit fK® 3.1 ZfFH L % $5%, python3 2 ~v > F
FA VAP = ENTVEEHMOD Python ZHALET (X ¥ —N=—Ya YPIEESNLTWD Lo,
PY_PYTHON 3£ EEEINETA, )

o PY_PYTHON=3 T PY_PYTHON3=3.1 O35, python B XU python3 iZ¥H 563 3.1 ZHHL £
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BREABUCIZ, MUREE 7Y F¥2MES INI 7 7 AL THRT 2N TEET, INI 774 LOEHET 3
7> a ik [defaults] PRI, F—HEIERBREZROX 400 PY_ L WOHHEHEN /2D LR LU TY
(INI 7 7 A LD F—=ZHEFALFINLFERN LRV ICTHEREL IV, BREZBONEIX INI 7 74 LT
DIEEZ FEZLET,

I Z 4

e PY PYTHON=3.1 ¥ RETAZ2E INI 77 A M FEEAEFENEZ L L EMTT

[defaults]
python=3.1

e PY PYTHON=3 ¥ PY PYTHON3=3.1 Z&ET B3I E INI 77 A LI R EENE L EMTT:

[defaults]
python=3
python3=3.1

3.8.5

&

I

PREEZ ¥ PYLAUNCH_DEBUG DRE XN TV bH, REMEMPATH - TH, 7V F ¥ IIZWHEIRE stderr (DFED
ayy =) KHHLET, ZOBERDX v L—JIFFMT LHd ZOVHDTI, ES5WV o= aro
Python 2SI E N7zt BREREDN—Y a YR E N, 2 LT, MR Python 2573 2 Dicfibh
FIEMER A~ Y R4 VEBZTINE T,

3.9 EDa—-IILOREK

Python \ZEHZDF7 4 75V (& site-packages 7 # LX) A YA b=V L7274 L7 M VITHEHAL T
Z D7, Python % C:\Python\ 74 L 27 bVIKA YA b=V LT EL, 774V DT4 77V
C:\Python\Lib\ IZFEfE L. ¥— F ¢—F 1 —DEY 2 —/1iE C:\Python\Lib\site-packages\ XM T 25 Z
CITRD ET,

sys.path 752 FE X3 51213, DLL 2[R U4HT (pythond7. _pth) 2EfTHIEEY 7 4 L (python. _pth) &
FCARID . _pth 77 A LERMEHR L, 1{TIZOE 1 DD AZZHEEL T sys.path ISBMEN2 L 3ICLTLE
SV DLL #AICED W7 7 A VIEFATATRE Y 7 A VAHED W7 74 % EREL LS, Zhuckh, Eo
RO, TYRALEMAALEART T T LB ARZATHIRTE T,

T7ANVDBEELLE ZiE. 2 TOUVI R MY LIRBEABIIEH N, RBEEE— Rk D, 207 7 4 )LIZ import
site PIHEL TWAEWEDIE site 4 U R— b TERI LD T, 2T # THTATIIEHINE T, Th
ZHRDRRIZT 7 A VDGR Z e THIN SR D 2 WIIHN AT, site DULDA VKR — FEFFAI SN TES
., EEDa—-FIFITEHA,
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import site ZHELL Y Bl (7 Y X =R A T7HBENIIHLRV) .pth 7 7 A UE site BV 2 —Lc X il
HEDPIRX NS Z L ICHERLTL XN,

._pth 7 7 A VDRI 5728 Zid, Windows Tl sys.path IZRD X S ITHRESNET:
o RANCEDTY PYDBMENET, ZAUIAILY PTF4 L7 P EREBELTVWET,

o FDRIZ, PYTHONPATH IRIREBMPFEET 3 L &, RIEZH THRHINATWE X CEBMEINET,
Windows TlX FZ A 76%5"]? (C:\ 72Y) ZEEU?‘%TC@LC\ CDBURZERICE SN2 S ADXY] D 3CF
B Iaor TRITUERESRVEIERE L TL X0,

« BT 77V —3 2> D,SRA” % HKEY_CURRENT USER 7% HKEY LOCAL MACHINE OH10) \SOFTWARE\
Python\PythonCore{version}\PythonPath D% 7% -t LTEHRTLZ2I N TEEXT, ¥ 7%—137
7N MEE L TR anry TRYISGNTARFHNZ RO Z e N TE, HL /AP sys.path ([TBEINE
NExT, (BIFEDOA YA =7 =13 FT_T HKLM L2FIHLZRWO T, HKCU $EH 2 TT)

o PYTHONHOME DFEE SN TWBEE, Z7H "Python Home” ¥ LTHbI T T, ZhUANDEE.
"Python Home” ZHEE $ 2 72912 Python OET7 7 A LD 2225 7 HAIZ 7 4 L7 (Lib\os.py ¥
721X pythonXY.zip) AEXNE T, Python home RO o 7B/E. ZIhH50VL D200 TTF 417

MU (Lib, plat-win R ¥) 2% sys.path IZEBIIENE T, RorokhroXkGaE. 27 7225 Python
path IZL ¥ 2 b VITERE N7z PythonPath 7 SN E T,

o Python Home 23 R0 53, BREEAS PYTHONPATH DSEE SN, LY ANV Y NUBROL Lo
75E, BET 377 40 bOASZRPFHEINET (Bl .\Lib;.\plat-win %2 &),

AAYDFEITT7 7 AN ERUEFAP—D2LEDT 4 L2 b VIZ pyvenv.cfg B3H 258, UTDER 5 7= A E
Hahxd:

o PYTHONHOME D3EHEZINTEH 53, home DX S ZADIFE. home HEEDEEX 4 > DEITT 7 4 Lo
ETBDTIERL ZDORRZHENET,

MReLTIH2D %7

o python.exe 2 ZNLIID Python 74 L7 bVIZH S exe 77 ANVEFTLIZE (A YA b—LEN
TWAEETH PChuild 225 EHEFEITEINATVWSIEETD) core path BAHTH, LR M VAD core
path [ZEH XN FE T, ZHLHDL P A MY D application paths” IZFHICHARAENE T,

o Python 2D .exe 77 A0 (DT 4 L7 b VIEET 255, COMBHTHAAENZHERY)
AR MENRTVEEHEIE, "Python Home” I3HEE XN T, LI R M VICH S core path BFIH XN E
T, ZNLHDL Y X MY D Yapplication paths” IXFICFHAAENE T,

o Python 23Z® home Z RO 6MF, LIZA PV DEDLVEE (ZHUEZWL DD THE,N LKA ¥
2t —=yarvty b7y 7OBMEINT exe), NRAIRNEDT 7 40 b & U THM AR ZADEDIE T,

BEO7 7V — a YREAAYIC Python 2N B LZWESEIIZ. DITFOWE (DWIhp E3ME8E)
WWEDIEDLPDA VAP L= a e DEERZBITLZZ N TEET:
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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.

e python3.dll % python37.d1l #HHDFEIT7 74 Lhr b u— KT 2D THIUX, Py_Initialize()
WECNH L ICHESE - T, Py_SetPath() 2 (RIKT®) Py_SetProgramName() % HI/RINICFEUAH LT 7%
é L\O

e HBED 7 7SV r—2 a3 vH 5 python.exe X #ENT B H{IZ, PYTHONPATH %27 V7 L7h EFZ L,
PYTHONHOME %%t > » L TL &V,

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

instead.)

INBWETATATAL RIZA VAP —AENTT 7 AND, BREOT IV r— a it ny RLEn-EiEs
AT772VDavr—IEELEVESICLET, ZhELARINIEDRIZD7 TV r—>a 01—+ i&, M1l s
MERIEZ 20 LNETA, LTHELLRYIORESRETT, 1Z2D0DDITL IR MY NOIFEED X
I —H D site-packages DHEEZ D LZIFRT VLTI,

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

N— a ¥ 3.6 TIHERE: 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 3275 v b7 4+ — 2 H#2 BIEL TV E T, Windows L RVWLI=—22MKRED H D £3, 1HH
FATIVENHDT A TZ VDT T, BODPDET 2 =L, Z50VoMEREERH S 2DDRA=Ry 23D D
S

Windows & DIEHEE Y 2 —)LiE, mswin-specific-services IZEPNTWE T,
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3.10.1 PyWin32
Mark Hammond 12 & » TBIFE X7z PyWind2 €2 2 —d, #A 7 Windows EHOY R— 1+ 23T 2EY 2 —
AEETT, ZOEY2—NEHUTOLI-FT 4V 74 ZFATVET:

o Component Object Model (COM)

e Win32 API MEFHIL

o LYXTY

o« ARV B

o Microsoft Foundation Classes (MFC) Z—#—4 X —7 x4 X

PythonWin & PyWin32 iIZff)@LTWa, > FALD MFC 77V 5 —>a >y TF, ZRIEEIL ML DTNy
W ate. #lAAAAREX IDE T,

B&:
Win32 How Do I...7 by Tim Golden

Python and COM by David and Paul Boddie

3.10.2 cx_Freeze

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

requiring your users to install Python.

3.10.3 WConio
Python DA X —I FUFIHIL £ ¥ TH S curses &, Unix 74 7S AT LATUMIMES Ze B TEERA,
2 Windows EH®D Z 4 72V, Windows Console 1/O for Python 25% b %73,

WConio & Turbo-C @ CONIO.H DT v )R—T, 7FAPL—HV—A VX7 2 —RAZ(ERT 37-DIFHTZ Z
EMTEET,
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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/
http://newcenturycomputers.net/projects/wconio.html
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3.11 Windows £ T Python Za>/N\1IL T3
CPython #HOTa YAV L12WEE, RINICTREZLIE V—R 2EE T2 22T, &) U —XRD
V=AM, HiLW Fxv 77U XU B —RTEET,

YV — 2 Y —Zi& Microsoft Visual Studio 2015 TOEIL KDYV a—TaryIZrzAreyadzr 774
BEENTVT, ZADARD Python V) —RiZfbhTndar 4 53TF, ZNH7 7 A4 /LiE PCbuild
TALZPVRZHD £,

LoV R 7t 2200 TO— AT IH#HRIZ. PCbuild/readme.txt IZHH FF,
PLIRE Y 2 — L2 DWW T, building-on-windows Z S L TL 723 W,
BE:

Python 4+ 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 EHh DTSy T —L

Python DGR OH T, BERYR—-FINTVWEREOLDT Ty b7 4 =240 (2—F—HEED
RRDTDIZ) Y R=PEINBLBOoTVET, IRTOFR=FINRWVT T Y + 74— AIDVTOREMIX
PEP 11 #F = v 7 LT EE W,

e Windows CE 35 Td P R—FZHRTVWET,

e Cygwin £ YA+ =% Python 4 Y X =7V XDA YA+ =2 RELTVET, (cf. Cygwin package

source, Maintainer releases)

AVRANEAHA VR = PRBEINTVE T T Y M7 4 — 2OV TOFMZRERIE Python for Windows
ESIRLTLIEE W,
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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/




FOUR

MACINTOSH T PYTHON Zf£>

E# Bob Savage <bobsavage@Qmac.com>

Mac OS X HE1fE L T35 Macintosh £® Python 1ZFEAIICIEMD Unix 75 v b7 4 — 24 E® Python &
IEFICELABTOE T, IDE v 7= - 93 —=I ¥ REDIER T NZBEMERDLDH D £5,

4.1 MacPython DAF L1V =)l

Mac OS X 10.8 2% Apple iZ &> T Python 2.7 237V 4 Y A b =L ENTWVWET, Python ® Web # A1
(https://www.python.org) 2> S&HN— a @ Python 3 ZEELA YA =L FT25ZdTEET, HiLL
Intel ® CPU TH W PPC @ CPU TH A 74 ZWCEHIET 2 7 2= "—=F)L - N4 F V" LA RORFHOD
DHBHH £T,

AVAF=IZTI VL DO0DBDHBFIZAD £5:

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

double-clicking Python scripts from the Finder.

o Python HfT7 7 A L F 4 77 V% &L /Library/Framevorks/Python.framework 7L — AV —7,
£ YRR —FEY 2 L DA Z DBFTREML E 5, MacPython 27 >4 ¥ 2 h—AF 21213, Zhb
3 ORHIFRTIUE L WZIFTE, Python EfT7 7 A AADT YR v 7 U ¥ 27 /usr/local /bin/ IZE D
NTVET,

Apple 231 LT3 Python ® B/l K% /System/Library/Frameworks/Python.framework ¥ /usr/bin/
python IZZNENA VAP =L EINTVWET, TN5IE Apple WEH L TWA2HDTHD Apple % — Fot—
TADY 7 b7 MERTADT, WELEDHEIBRLZD LTIEWIF R A, python.org 225H LW —Y 3
Y@ Python A4 YA =13 258103 . ZAZNIEFEICEEST 2 2 DORK 2 Python BNV Ea—%
WA VA= ENE/D, BERT 55D Python DSRAEREL., HHT LI PEETT,

IDLE I3~V TR =2 —=0H D Python DRF 2 XV M7 7R THZeDNTEET, H L Python H34<
DHIDTOHEWIEZ FF 2 X bDF 2a— ) TV ERNPOHAED L e 2BTITOLET,
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b LI Unix 77 v b7 + — 4T Python ZHWENATW25E121E Unix & =55 d Python 227V 7 b
DEITIZOVWTOHiIZHL I EBTITHLET,

4.1.1 Python XV FDORITHE

Mac OS X T Python 215 2 iR O FIEIIMAFFREERE TH % IDLE 2{#5 Z 2 T3, IDE iz 2R L IDE
PEITLTVREZIIAL TR Z 2 —2 o T I,

$ L Python A7V b2 X—3IF1Da<w>Y FI4 2% Finder 25ETLAEVWESEIRVICZT 4 X
TRIZ VT 2208 DD £F, Mac OS X IZid vim % emacs R ¥ D Unix OBFEED I L V27 4
AMfEHoTWVET, BLbot Mac bLWVWIZ T 4 XML WHEIZIE. Bare Bones Software (http://
www.barebones.com/products/bbedit/index.html ZZI) d BBEdit % TextWrangler % L < I TextMate
(https://macromates.com/) FRVEREFH T, MI21d Gvim (http://macvim-dev.github.io/macvim/) %
Aquamacs (http://aquamacs.org/) REDDHH F£5,

R—IFNAILBRT YT FREITT 5I1C1E /usr/local/bin DY 2 LD RRAWXEENTWE Z 2 ZHERL TL 2
X\,

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

o Finder DR Y 4 > F 7% 5 PythonLauncher # Z DX 27 U7 b+ (b L<IE py RZV S MET) *
BT 740 D7 TV r—2a e LTEE RAZVT 77 A VEXTAZY v 7 LTLEE W,
PythonLauncher OEREEREICIEED KSR ) T M 2FTT 202 BT 2RALRREND D £7,
option ¥ —ZWLAENHFF v/ FTHZ L TETTIILIRINGDORELZLEZAONET L. BRIFEREA
Za—HPLETOETIIH L THRELEET LD TEET,

4.1.2 GUI TRV T +ZFE1T

HoN—= 3 @ Python 12k, [ZEMFTELRVEWITERW Mac OS X DL H D £3: Aqua V4 ¥ K'Y
X3 =IxeehehETE IOFVWAET 2L GUI 2£2) v 75 IR AFIETHEITT 20ESNH D
F3, ZDOEIKRAZ Y T MEHEITT 5121E python TlEA £ pythonw - T 77Z&E W,

Python 3.8 TiZ. python ¥ pythonw D65 THMER X,

48 % 4 Z Macintosh T Python %>


http://www.barebones.com/products/bbedit/index.html
http://www.barebones.com/products/bbedit/index.html
https://macromates.com/
http://macvim-dev.github.io/macvim/
http://aquamacs.org/
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4.1.3 Configuration

OS X L@ Python Tl PYTHONPATH @ & 5 722 TOEHED Unix BRIEZBHIH X £ 525, Finder 226702
FLEEENT 2H5E 0 KD RREABERE T 5 HIEFIMEHETH D Finder IFEFFFIC .profile % .cshrc
T FiAIAAER Ao ~/ . Mac0SX/environment.plist 7 7 A VEIEZRENH D 5, FEMICOWTIE Apple D
Technical Document QA1067 #Zf L TL 72X\,

MacPython ® Python /S 7 —Y DA ¥ A b —JLIZDOWTD X 57 2 1EHIE, BIND Python INYTr—oDA >
A b=l #HiZBRL TLRE W,

4.2 IDE

MacPython ZIZHE#ED IDLE BHFIRIED [ WT Z £ 3, http://www.hashcollision.org/hkn/python/idle
intro/index.html (2 IDLE 25 72D RWAMDBH D 3,

4.3 EMND Python N\ 75— DAV A=)l

BAID Python Ny 7 —I% A4 YA =T 2HENRNL O0HD £75:

o Xy =3 Python OIEMED distutils E— F 2o TA YA =L T2 B TEET (python
setup.py install),

e ZL Dy r—J% setuptools LIRS pip T v = o TH A YA =L TEZ T, https://pip.
pypa.io/ ZBHLTLEE W,

4.4 Mac TO GUI 70933227

Python T Mac £ GUI 7 7V 7 — a YR UL RT2HERNLD0HD %5,

PyObjiC & Mac ORFTOFFEIEMBTH % Apple @ Objective-C/Cocoa 7 L — LT —2Z D Python N4 ¥
74 ¥ TF, PyObjC OIEHIE https://pypi.org/project /pyobjc/ B D F 3,

Python D GUI V—vF v MI, 70X 779 s 74 —240D Tk V—1AF v b (hitps://www.tcl.tk) FIZH
ANz thkinter TT, Tk D Aqua 4 7 4 73— a ik Apple 28 OS X IZAXY R LTED, HHiN—
¥ a Y& https://www.activestate.com 2H XY >0 — FBRXUA VA=AV TEET; LY —APHELF
THIEHTEET,

wrPython EHDONRDH 270 RAT5 v b 74 —25D GUL Y —AF vy +T Mac OS X ETHA 7 4 TICEIME
LET, v =% FF a2 XY M https://www.wxpython.org 22 SFHTE %5,

4.2. IDE 49
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PyQt ERDONKDHZ 70 R T 7y b7+ —4D GUI Y—LF vy T Mac OS X L THA 74 TICEMEL %
T #F LWEHUE https://riverbankcomputing.com /software/pyqt/intro i2®H D F3,

4.5 Mac £E® Python 74— 3 >0t

Mac FOBM®D Python 7 7V 45— a vz 77 af 3§ 5580 Y —3 py2app T3, py2app DA Y A b —
N EREICE S 2158 hitp://undefined.org/python/#py2app 2 H 73,

4.6 ttDJV—2X

MacPython X —1 ¥ 27" 2 ;& Mac TD Python T —¥RHEEICE o TEBELWVWYR—-MY Y —RTT:
https://www.python.org/community /sigs/current /pythonmac-sig/
D% > Y Y — 2% MacPython wiki T3

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

IF14X2Z IDE

Python 7u 27 IV /52 Y R—132 IDE 372 ZADHDET, ZLOZT 4 XL IDE K> &y o
ANA T4 MMEBE. TNy 7Y —)L, PEP 8 F = v Z7IRENH D £ 7,

WHER 2 —& % B 2121&, Python Editors % Integrated Development Environments ZgH41T < 72X W,
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T8

>> A VRITT4TIINMIBIET 74N D Python 70> F T, A VXTVRTAVRTI I T4
ZWFETENEa—-FHIC A HTEEX S,

RDHDDVEZHNFT:

o AVERIITATVINZBVWT, ATV IENTza—FTay 7, MET2EHADRXY]D XFOMM
ChfgIN. A4Ean, HFEN. =F=:S A/ oA, 731 -2 -z, a— RE2ANT3BICERREh
577 %)L @ Python v > 7 MTT,

o HHAAALDER Ellipsis

2to3 Python 2.x ®a— F% Python 3.x Da— FIZE#T 2V — )L TF, Y —Ra— RZEH L TZDEHIAR
Z M (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 3RS 4 77 ) D 1ib2to3 L LTHHTE X T, BHEDY - L LTOEZX 227 Y 7 A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IRELES 7 R) MREIE T T R duck-lyping EHTET % b DT, hasattr() KX DI
DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HEICA VX —T = —
ARERTIHEZRMBELE T, ABC 3R (virtual) ¥ 77 7R 2EALE T, ZHUIBZ 7 A05
WAL FEVEAD, ZNTD isinstance() X issubclass() ARSI N ET; abc EV 2 — LD ¥ a
XY P EBRLUTLEZE W, Python 12id, £ DiflAIAA ABC RSN TVWE T, £ DHRII,
(collections.abc EY 2 —/LT) 7— X Hi&, (numbers £ 2 —LTC) #, (io EY 22— T) AV —
2, (importlib.abc EY 2 —T) 4 Y R—=1+ 774 Y Z/RIB =X —T7F, abc EYV 2 —LZHHLT
MH® ABC Z{ELTE %7,

annotation (7 ./ 7—aYv) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicED
type hint £ LTHEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH] 77 A& M. B
7/ T=YavidEnrhEeY a2, 75 R, D __annotations__ FHEMICRREATVE T,

BEBEDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,
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argument (E5|E) BIBR MO TEIC, B (F203 XV Y R) KEITHETT, ESlBuid 2@Es D £35:

o F—TU—F3IH: BBETOH L OB BORNIEAF 23O Wb D (fl: name=) %2, ** ITHLlT 7= EE
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— F5|#
T3

complex(real=3, imag=5)

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

o IESIE: ¥—7— FoELANDGIR, MESIRUIGIEY R P DEFICE S M TE, £ * 1THilT
7o iterable DERE LTET ZEMNTEET, HIRIE. ROBITIE 3 & 5 3T HMES TS

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

FEIBUIIBBDOEKIC BN THEIM EOor —AAZBICE D S Tonkd, DY T2IT 5 HANTOWTIE
calls ZBML T EE WV, YU Ry ZRARBWTHEGIBEZERTDOZHo0 R 2[5 2 e BHRE T,
il 7 fEIE e — AV ZERBICEHID FTohE T,

R51% . FAQ @ F5IBERGIBOENIMTI2? . PEP 362 22 L T T W,

asynchronous context manager (FERIFAZ > 7 F A b~ —Y %) __aenter__() & __aexit__() XY v F#%
EFKT S Z LT async with XNORBELZEH T 247222 T3, PEP 492 TEAZINE LT

asynchronous generator (JEFHAY = L — &) asynchronous generator iterator %R TR T T, async def
TERINTZaL—F VEABIZHMTOWE TH, yield REFRORTELRD £3, yield X async for
N—TTHEHTE2EDOU S EAERT 2 DIFHINE T,

HEIIEFEAY = 2L — ZBBERLE T2, RISk ->TE RS XL —21TL—& 238556
BHD EY, BHSNLEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

FEFHAY = 2 L — XBAEITIE, async for XX async with X772 TR avait Rb DL DD
3

asynchronous generator iterator (JEFIAS = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Pl MTT,

ZAUE, __anext__ () XYV v FEMoTHUYH X7z =2 awaitable A 72 = 7 b %ZiRT asynchronous
iterator T3, Z D awaitable & 72 =27 ME, XD yield NE TOIFFIAY = 2 L — X B DAL L
TLET,

yield iT< 272N, ZOMETORTRE (7 — A VAL REINED try ) W —FEib 2 %

T, __anext_ () TRINZMD awaitable iI2 & > T RIS T RL—X A TFL—4 BERICHBIA
e &, Pl LERERIG L £9, PEP 492 8X U PEP 525 22 L T 3w,

asynchronous iterable (JEFEI A 7 Z 7)) async for XOFTHEHTES2 A7 =27 T3, BHHOD
__aiter__ (O AY v FEd 5 asynchronous iterator 2RI BRIFIERD FH A, PEP 492 TEHA X
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NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter__() & __anext__ () XY v FEFERELATY
=27 b T9, __anext__ & awaitable 7 7Y =7 PRI RFNIEXR Y £H A, async for &
StopAsyncIteration fISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v KAHRT awaitable
ZRRLE T, PEP 492 TEHAIIE L7,

attribute  (JB1E) A 7Y =7 McBEMIT SN, Fy PRERC X -> THRBITEREINZETT, flRE 47
Pzl b o DEN a EFo TR E, FORERMIE 0.a THRINZF T,

awaitable (f#H&FIRE) await R CTHAT 2 e R Z A TS =27 b TT, coroutine 2> __await__() XV v
RWH2A47Y =27 bTT, PEP 492 2SR L TLE&X W,

BDFL &ARIE = EME#E (Benevolent Dictator For Life) OBS T, Python OfE#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A) bytes-like ZTZ TV b DiARAABIUVEZRALNTES TJ7MILATox
Tk TS, XM FVTZ7A0DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 A 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA YA XV ATY,

Str A7V 2V FPOMAHBENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C FFEDEKT Hfi L7z contiguous Ny 7 7 — g {Hn]
AElR A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—fH72 memoryview # 7Y = 7 b3
ZAUTH 2D T, bytes-like A 7Y =7 NI T—XEHE, N FVU T 7 AAANDRIE, VT vy FERIEH
L7z ZR Y, XA FVTF—REBERTZVAWARIBECHHAT2 Z e 3 TEE T,

BODPDBRIETEINAF VTR E2EEHTZRENDDE T, ZORMEORF 2 X2 FTIEEL " HAFE
A[REZZ bytes-like 7 7= 7 M IKEK”RLTWET, ZHEAREKRANY 77 —F 7Y =7 M, bytearray
¢ bytearray @ memoryview REDVEFENE T, T/, HMORODLDIMETIIAELRA T =27 PO
AFVTF—& (" HAHLEHOD bytes-like A 7227 +7) ZRELET, £HICIE bytes & bytes D
memoryview X 7Y = 7 M EENE T,

bytecode (N4 b2 —F) Python @Y —Z 23— K&, Python 7125 4 ® CPython £ ¥ & 71 X DNFEREKH
THENA Fa—FAaryRfLEnEd, N ba—Fa& .pyc 774 MZF vy adh, AL7 7
ANP_FEHICETEINZ L ZREDEHRICRDET (V=R =F2o6NS ba— R NOHEDa >4
MIEEEINET), 20 " HRIEFE (intermediate language)” 1. %% D NA + a— RIxHin 3 2 $EMEE
ZFEITTL RETDY TEFETLIEVWAET, HERITELE LT, NA Fa— FNE#RZ 2% Python R~
UBITEWES 32 Z 2%, Python VY —RBTHRETH 3 Z 23 AFshTuEHA,

N ra—Foma—Eid dis EVa— 1 ZHHET,
callback (=N 7)) RERD D ZRERTHEITES NS 72DI5 8 LTHEI N 2B

class (ZIR) 2—HF—EFA Tz b 2FHT 272007 L — T, V7R ERIEE. 207 IR
DA VARV ALOBERETEZAY vy FOERREEZAET,
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class variable (27 7 AZEH) 7 7 A LITERSIN, ZFALNLT (DFED, VJFRADA VARV A ETIERL
W) EHEINDZZEZHNE LTWEEKTT,

coercion (EU&EH]) MU D 2 518z S HEORTIITON S, H2HDA ¥ 2R ZADHDEIANDEEERDE
T3, HlZIE. int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &518035H
Hp b (—o 3B, — o FEMNIUSE) . B Z 3 21CH URICE#T 2 21 UL TypeError fil4tn3
BFongd, MlfHs o/, TRTOGIIE. 728 AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥ W5 k512, Fur o< =R UCAICIEFL L 2 Uil wid £8 A,

complex number (HFEE) L<HOLNTWVEFEHREZMIRL 72H DT, IRTORUIFEH L EHOME LTEE
NFE T, BEEEEEN (-1 OFAR) EHz#HT b 0T, —RIE¥TIE 1 tEFE2rh. T¥TIE j
LEINET, Python 3ZEBLBUTHAAATHIGL, BEDKILEZM > TWET, BEHIIREIZ j &0
UTEEXFI, HlAE 3+1j) TF, math €Y 2 — VOEBHIREZF AT 21213, cmath Z{HWF 3, HHE
HKOMEHED 2D BELBFEOKRET S, HEEZECRITIUE, IZSEEVZBELTLE>TLWT
L&,

context manager (27T FA IR —TV¥) __enter__() & __exit__() XV v FEREHRTSZIL T with X
NOREEZEMT 247922 FTF, PEP 343 2SR LT ZE W0,

context variable (27 F A MEE) a V7 F X MKFL TERIEZFOEL, ZhE. D2ZEBOEDE A
DFFAL Yy FTRZEDBFIZAL Yy FR—HLZAFL—IIZEUTVET, LALIYTFRAMEHTE, 1
DDFITAL Y FIZWLOh0ay 7 XA A5 HE, a7 XX MERDOFE LRI 72 IEFR £ 2 2
DEHDBI T, contextvars ZZML TL X W,

contiguous  (BE#Z. i) Nv 7 7 HIEIC C-Eft 7213 Fortran &t TH2HEI1T. ZONy 7 7 138K L
TV EARBREET, ¥rXTL Ny 7 713 C @i TH D Fortran @ TT, —XITORLHITIE, £ DERHR
FATREY ETBHET 2 KO CEEIN, FFEXELR2OBEDMA T EF TS E T, ZXILD
C-H RS T, XEV 7 FLRAIHCERZK 2 B3 RBEOBA T D RINCLD % DI L, Fortran
HAE L ELA TR DIR A FHBRANCH E 5,

coroutine (IN—F V) AN—FLEFHTL—F L DID ~RNZIEXTT, 71 —F @3 RD ST
HHAD. HloRd s MmO HE T, aL—F LIIZ L DRRABRMIELH A S, 15, BT 52
EMTEFT, aL—F VIF async def X THEETZET, PEP 492 2ZHL TS,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 P RIRTETY, 2 —F VBIEIE async def X
THEIEXN, await. async for. BX U async with F—V—FEEOZ MK ET, Zh bk PEP
492 THAZINE L7

CPython python.org THEfENTWA, Python 7Rr2'F I ¥V SFBEOEERNLFEETT, "CPython” 2\
HGEIX, Z05E%E% Jython % IronPython & \Wo 72D 5EEE y XBIF 2 XRENE LS ICHHAINE T,

decorator (7L —%) BIORBMUE R TRIRCC, @, owrapper HXX TRIMZ MY LCHEASWE T, FaL—
2 DO— &R 72K FFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERIIEHRMICA TS DT :
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def £(...):
f = staticmethod(f)

@staticmethod
def f£(...):

FICHESD 2 2 ZWCDIFEELETH, DEDHDLDATEA, T7aL—XIZOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

descriptor (FARAZVUTR) XYV v F __get__(), __set__Q, H5WVIIE __delete__() ZERZLTVELF T
I ITT, BB FRABUENT RV TR TH 2L &, BHEHERICK - T, LTV 2RI BIEHE
UHINET, BHE. get,set,delete D7=DIZ a.b EL L, a DI TAFHFENTA T 27 b b KL
ETH, b BTRAIZVTFRTHUEIZENETNDT A Y FRZRXYy RRREFHEINET, TARAZ Y TXOH
fiilZ. Python 27 BT 2 ETHEYZDET, LWODIE. TRZVFRZZN, Bl XYy R, 7
ORT 4, ZIAXY v R, BHXY v R, ZLTRA=NZ 7 RADBE Vo722 OREEDORBE 05
T3,

TRAZVTFEZDRAY v FIZEUTEL &, descriptors 2L TL 72X W0,

dictionary (&) (EED ¥ — 2 {EICIGA ) 2 3B TF, __hash__() XY v F¥ __eq _ () XYV v FEHE
WELREROA TV 2 2 M EF—ICTEET, Porl Tl v a (hash) LIHERTOET,

dictionary comprehension (FEEMNEERGL) iterable NORTH 2 WE—HOBERZUE L T, ZOME»I B2
HETRT a7 MrEZXFH T, results = {n: n ** 2 for n in range(10)} £33, ¥—n
P n % 2 NI 2EEFEEZAER L 3, comprehensions S L TL Z&X W0,

dictionary view (##&E 2—) dict.keys(). dict.values(). dict.items() PR FTA T =7 b TT, FH
DHHOBM L 2 —2RH L £F, T0bb, HEMILEINI a2 —3ZRERKML £5, #E
L2 —ZlflANC TR Y R M2 51213 list(dictview) ZfH L TLZE W, dict-views ZZH LT
&,

docstring 77 A, B, EY 2 —VORVIORTH Z2XFHNV T IV TT, £DAAL — b DFETRHTITHR X
NETH, a4 7o THAIEN, 207 IR, BB Y 2—1D __doc__ BYEL LTIRIEZ L
FT, AVIFRARIZ T a v TES GRIE: BHEELTBRTES) OT, A7V bDRFa XUk
F EEEWRIGFT TS,

duck-typing H2A TP 27 " BELWVWA VR T 2 —RER>TWAPERETIDICA TV =7 FOB%E R
WTRZTIVIRARANTT, Rbbic, BiicA 7Y 227 bOXY vy RRBEEDIMEN Dbz b
LET, ((TEADXIICHAT, 7EADEITHNE, ZUET AL THS.1) A VX7 2 — A% X
DEWRTZ2ZT, LR F¥ALyE3hiza—Fik, RVE—T74 v 7B E2HFLTEFREZA LT
T X7 XAV type() % isinstance ) WX AHEX BT E T, (XL, ¥ x4V I %
HREEISX THIZETS2ZLdTEET, ) 20b b, HIC hasattr () HES EAFP T2
SVIRAALET,
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EAFP T[E8W[% & 2 X DEFL %G55 /DB 5 (easier to ask for forgiveness than permission, ~—7 4 — Dk
Al)) DIET3F, Zd Python TIhS b TWEI—T 4 ¥ FAXA LTI, @EIIENLF—LEMED
FETL2DDLREL, ZDRENR > ThGEichibt et L 5, COMRTTFRIEFETI a7+
YT ARANMTIE, try XB XU except XD SADZDHRHTT, ZD77=v 273 CDLS
REBTELMHbNTVS LBYL AXA LMW SDTT,

expression (R) (2D EEFHliE N5, —F& %D DM (a piece of syntax) TF, S0z 5, iV
T I, Al BT 7R, HEFPHEEMTOH LAY, ERERITROEROMAERTT, OZL D
b LEW, Python TIIEFHORTOMEERNA L WI DI TIEH D FHA, while DL T, REL
TRERARNWX 3HD T, ALK TRELIXTT,

extension module (#LAREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|H L T Python
aryPar—F—a—-Feeheh LT,

f-string  'f£' X 'F' AEBIT VXTI 7 I UL string” 2 FEER, 2T T x—< v FEALTFIN
77 OREFFEOBMTT, PEP 498 3B L T X0,

file object (77 ANF TV =27 ) ROV Y —=ZAD T 7 4 L&A API (read() % write() XV v FEF§
DHD) EREALTVWEATI 27 bTT, 77404727 NI, fEINLFRICL - T, EED
TFTARIZEDT 7400, ZOMDERA TDR ML —=IRMET AR (FlZIF, BEEAHS, 4 XEY
Ny T2 Ty b AT F)ANDT IV RARBNTEET, 77 A4 TV 22 NI file-like objects
X streams ¥ SFHINFE T,

T7ANF T2 MZREBRE3IEBBEIDET: FO N1 FU—=T714IL. Ny T 7E0- N1F
=T 7, ZLTCTFAFT7AIL TFo /X —T 24 RF io EV 22— L TEEINTVET,
T 7 AN T 27 N BAEZREHEN TR TR open() B EMES 22T,

file-like object file object ¥ RFET T,
finder (774 Y&) A YR=FZNTVBEY 2 =D loader DFEREATTZ2A7Y 227 b TH,

Python 3.3 T 2 MED 7 » 4 X235 D £9, sys.meta_path THEHEN S meta path finder
©. sys.path_hooks T XN 3 path entry finder T3,

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

floor division —FEITVVNZIWEEIZALD 2 HEFEREL, floor division HE TIX // TF, HIZIWE. 11 // 41F 2
1272, float @ true division OFER 2.75 LB D FF, (-11) // 41& -2.75 2 INSVWAIC DB D
T -3 RKABZZLIEFELTLZEEXW, PEP 238 2B L T X\,

function (BI%) MEOCH LENCMEZ RS —HONXD Z & T3, BT 0 Lo E5|18 2T Z e 3HERE T,
FEDRITRHI 5 B2 RS 2 Z e iR E 5, R5IEL XV v B, function 2B L T X W,

function annotation (BT /7 —3 a ) BIBD 8T X — X RIR DED annotation TF,

BT/ 7—>ayid, BEEEEYE OoDIEDbRES: fIZIX. ZOBKE 2 5D int HD51%
D ISR, £ int OBV EZFO LIS TVET,
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def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7 —3 a v OXER function O TR INATVWE T,
HEREDIBAD D B variable annotation ¥ PEP 484 2ZMEL TL X\,

_ future_ HBBEOLRWHILLSERELZBEDA > X 7Y X THMIT 272012707 5 <HHHTE % it
ﬂy‘{"&?\/\‘l ""]]/—’C‘\j_o

__future__ Y 2 —/L% import L TZDEZFAMIT4IUX, ¥z ELD TEME =D 0nwD
T, WOEBT 7 4L sOEREICZ 2 00b D 3

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

garbage collection (HR—YavLr7>ay) ZHbREEDLDNSZ Z 2 DRV EY ZFRT 20 T3, Python
F. BlRA T Vb ERSRERH UBE ST 2RI —YalL s X effioThHR—YavL s> arzi7
WET, IRN—ValLrXiEge BV a—LEMlio THIETE T,

generator (¥ =t L — &) generator iterator 2R BT, EHOBBUCLITWE T4, yield REFFOM
THRED £T, yield i, for L —FTHHTEZLD, next O BITMHEZ 1 DFOWMDH LD TE 2,
fHDM N ZAM T 2 DI E T,

BEIEY 2 AL —ZBZHELE T, WRCL-sTE Pz RL—F4TL—% 25T HEVH D £7,
BRSO BRSO 2T E, B LD e 2B 2 AL £,

generator iterator (¥ =L —& A 7L —2X&) generator BATHERZINE I TV =7 M TT,

yield D7 MIZRATFEITIREE (RFTEBS AR D try R 2 ET) ZEM U T, WHEIE—FRc il
NET, JxRL—FA4T7L—& Hfchd e, L EMNEZIG L T (@ OBEBNETOLTR
W LWIRRED S BAR S 2 D L MR TS),

generator expression (¥ = #L—&ZN) 4 7L —XZ2BITXTY, HHOKIZ, V—TEREZERT S for fi
HipH, 2 U CHIEATEER if HiAto 00TV 3E XS IR T, 25 LTk hizd, SMiloBIEuc
JTEZAERL £

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

generic function (¥ =3V v Z7BI#) Bz 38U LRI Ci#EZ 5 2 BBE D oM S W 2 BT 3, PP L
FHCEDERELZHNE2IET 4 28y F 70TV LI DRESNET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 12X W,

GIL  global interpreter lock BB L TLEE W,
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global interpreter lock (Z'B— VLA Y X T Y Zua v 7)) CPython 4 ¥ X7V ZPFIHLTWS, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—2R3TH2 2R3 2HEMHATT, kb (dict
RYDEBEBMAAAMEED) ATV 27 FETFADERET 7€ 2IH U TREBRIICLZ 21T 5 DT,
CPython OFEENS TR DET, A VXSV AR Evy 7 $T5Z2 T, wAF T Ry
HET ZMHINLD TR+ 5| MR, 4 V& T XREMRIIILF ALy FMETE2 K512k D £73,

7272 U, BBUEED 2 WIIAERD W K D DIRIRE Y 2 — Ui, FEfEe Ny ¥ 2t HREOFEOEVILE L §
% ¥ X2 GIL 2R3 2 X5 ICRGEI SN TVWE T, %7, [/O Lz 3 2586 GIL 3EICHREn T,

BRI HHASAVF ALy ME” Led 27V & (R 27— 2zl vkETr v 75 2%) H5
HEINFELED, BBy IATaty FPOGEDART 4+ =< Y ADEP>TOTHHLELATL
Joo TONRT7 4=V ADOMBEEHERL LS T2, EENIDEMCHRVRTFaIX FBEMT 2 E 2
LRTVWET,

hash-based pyc (/N > 2= pyc 7 7 A V) IESHEHHIT 27012, BT 2 Y =R 7 7 4 VO RMEERH
RATREBRL ANy Y 2 HZ2HFHT 24 Fa—FDFy v 22774 LTT,

hashable (/v ¥ 2 ®[RE) Nw 2 adgE kA TV =7 beid, EHFHBTEDO RNy Y2 fliZRD
(_hash__ () AV v FABE). o+ 7V =2 b LHEBATES (_eq O AV v FARE) +7
Vx 7 FTT, AR Y ¥ 20[REA TV 2 7 PEAMTHE U Y & 2 BEFRORELRDH D £5,

Ny Y ATARERA TV 27 MIFHEDOF —DREEDRAUN— LTHZE T, #HEPESDT — XREBIZN
Ay Y 2l R F>TVWE256TT,

Python @4 I 2 =X ITARBHAAALFT T =27 MEL IFE ANy Y aR[RETT, (VA MPHED X
572) T2 —RITNZAVTFIEINY T aPARET T, (X IR frozenset DX H72) 4 I a—KX TNz
YT EEBANY VAT RETH DI L EDAHNY Y2 AETT, —PF—ERDI FADA Y ARV AT
HBEOIBRATI 2T MEIT 7 AN P TAY Y aA[RETT, Z06EET (HEZRVT) HEMRIZIESE
flich b, Ny >aflid id0) XbhESLIET,

IDLE Python OFABIFERE (Integrated DeveLopment Environment) T3, IDLE & Python OFEHE) 72T
AICFAHE N TV R EERN RO T 4 X A V2TV ZRFETT,

immutable (4 3 2—X70) FEOMERE /AT 22 FTFo 43 2a—XTARA TV 22 Mcld. 5K,
XHEF, BRXORTIABERBD £F, THEDF TV 22 MAERZER SN ¥ A, HOMEDESE S
BT, HieA 7Y 22 PR LRTIEED E€A. 4 I 2—XTARF TV 22 MiE, BED Y
S afHEPREE R BRI CEERZE TR LET, HEOF—2Z0HITT,

import path path based finder %3 import 3 2 E€Y 2 —VZREKT 251 (L7213 path entry) DY R b, import
. 20OV R MIEE sys.path 2ORETH, 7y Fr—YOHEEIH Y r—2 D __path__ EMH
"o HRKRET,

importing »%EY 2 —/L® Python 2 — FMFIDEY 2 —LD Python 2 — R THX 23 X512 T 30U T,

importer EV 2 —AZEL T —FT2FT7T 27 b, finder & loader DEHSTHEHEFTI 27 by,
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interactive  (Xf&EGAY) Python ITIENEEH A > X 7V ZHH D, XPRE2Af v 2TV 20 Tar T MTANT S
CHIERICFEITINTHIRERZ Z e A TEE T, python BB ELEZ FTIKEITLTL LIV, (2
Pa—RDAA Y RX=a—»5 Python DXFENA > X TV REEEFTE 20 LOAFEEA, ) MEEHA >~
TV REZE, HLOTATFT7EALTARED, FEY 2 — ARy F—IDOHFETRNTAS (help(x) ZHZ
TBWTLEZE W) OIZIFFIERNZY — LT3,

interpreted  Python 134 > & 7V ZJERDEFFETH D, a2 84 FSFHEOMMMEL £, (N ba—Far
NATDD B2, ZOXRFNIBHKTTD, ) TITOA VXTIV RFiBLIE, V—RAa—FDT7 74l
. FTEAABERRCL THrOETIE 2L Vo BER LIS, BEFETTELILREKRLET, 1 ¥
£ 7Y ZBAOFEITEE., 2284 FIBROFHELD I TNy 7OV A4 7 VWb OD, Fur
7 L DFITIE—MRITENT T, WEER BTSN,

interpreter shutdown Python £ ¥ X =7V X =¥ v v PRV EEFINLFIZ, £ 2 -1 TRTDY
VT 4 IARNEREEEZ R YD, TXNTOMMRLEY Y — R ZEMEMNCERT 2, il 72 —XCAD
T TOT7x—RXF AN=JOAL IR 2EBENTHLES, CARED IV —ERDTA 77 X —
X weakref I =N Ny IDBIPPHEINZZEDBHDET, Py v MUY 7 2 —XHFIZETFENSEa—-F
F. ENDKET DY Y — AN TTIHREL W (KK H2HNE T4 7T Y —EY 12—/ warning HEH
TF) DI A R NCER L T,

AVR=TVEDPT %y FEY YT BERERIF __main__ Y 2 —AREFTEINTVWERZ Y TS MOE
TP TLIEZE T,

iterable (RIEFIREA 7V =27 M) BREE—FIC 1 DFT0REZ A7V =27 M TT, KIEAREA 7Y =7 Foffilic
. (list, str, tuple WV o 7)) RTOY =7 Y RABRP, dict R T7AIF TV I b oo
PDIEY — o v RBY BB W0IE Sequence BT FEE LTz __iter__() XY v Fh __getitem__() X
Yy REFROEED I FADA VARV ANEENE T,

RAEAREA 7Y 2 27 M& for L—THRRZDMEZL D> —r VR (RE: 22T TOY—Fr Y REiE, ¥—7
Y RTITIR L T2 DF 8N S FER) BRE Y 2 2R (zipO), map(), ...) THIATE $3., KEATHE
7Yz M ERHAAHBEE iter O DL LTET L, ATV MIMNT 24 7L —X%RLET, Z
DA T L —RIEZ—HEOMEZ 5 FETEIMHEH TS, MERIREAREL 7Y =27 P25 B3, iter() %
FEATEDA T L —=RA T 27 e A TRIET 2MBBEEHD XA, for XTI Z DEIEL HEINICIT
W, R EL OERMEER L TL—F2RILTWAA T L — X2 HHLEST, 17L—%2 ., =47
VATV —F BBRLUTLIEZ W,

iterator (A 7L —XR) T—XRDOPNERHTE2A T2/ b TT, A 7L =KD __next__() XY v FZ#ED
RUMERH S (R 723 HAA LR next ) WCET) &, MADOFOERZ—DOFTORLET, 7—FH7R
{725k, b DIZ StopIteration fINZEHLET, ZORRT, A 7LV —XA4 7227 MIRET
BH, ZhLFE __next__ () Z{[EFFATSD StopIteration ZEHLET, 4 7L —XIiEZ, DA T
L—247Y =7 PABRZIES __iter__() XY v FEEELRITNERLBRVDT, 4 7L —&IIftho
iterable 223 21ZL AL DB THHATE XS, BoZ D & LAHIMIBERORKIEZITS X57%a—
FTF, (list D& H7%) ar7+-+ 7 =27 Md, BHZ iterO BBUCA T Y =27 M LD for
N—TNTES 72N, FiBREAOA T L —XZERLET, Z0E2ATL—XTITBS 32k, Hi
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HDOA 7L —=>a Yy THABADELCA TL =24 7Y 27 b EZEMIGRT 2D, ZDaArTFDEII
fgofbibij—o

P2 IBEIE typeiter I2H D 5,

key function (F—B%) ¥ B H 2 WIEHREBEK L E. VY — FRIEFLE D720 DEZ RSO L ATRE
7Yz 27 b (callable) TF, flz1Z, locale.strxfrm() % F—RAFCH X, vy —UKFOY — 1+ D
HEICD s oY =P F—%2IRL T,

Python ®ZL DY — i F —BHEZZ WY BROU S IESL 7L -T2 EEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) ENH D £,

F—BBEER HIEIFIWL 20 H D 3, HlZIE str.lower() XV v RERXF/NXFEZRXFILIZWY —
PR F—BEBELTHS kTS, HBWE, lambda r: (r[0], r[2]) ® X 57 lambda
A oxF—BBEEZ 2 TEET, 7. operator EY 2 — /LI attrgetter(), itemgetter(),
methodcaller() ¥ \W9 3 DX —Ba> A+ 77 &2 LTVET, F—BROIMED T MWD
fli% Sorting HOW TO 2ZMRL TL X\,

keyword argument FEF|E S L T2 E W,

lambda (4 X) EHDA4 ¥ F 4 VBT, BT I i 2iciiichs 1 20 X 28AHFF, 74
XA ZE S M1 lambda [parameters]: expression T3J,

LBYL [Z23%%EDM (look before you leap) ) OIETT, ZDaA—7 4 Y7 AXA LTI, HUOHLPHRE
7o, BRANCHTRSEH (pre-condition) HIEZITWE T, FAFP 77 a—F L 0IRHYT, if XH3
CEA[MFDNZ DDFINTT,

<A F ALy MEENREETIE, LBYL 7 70— 7 H27 @ 7 R BREOBEIREZ 5| Eii
ZFTVRIBHH ET, BlZIE, if key in mapping: return mappinglkey] W5 a— Rk, HIED
%, MDAy FOBREKRODENT mapping 25 key ZEHDFRS L RBML £5, ZOMER. vy 275250
EAFP 770 —F%2ffi5 Z L CRIRTE %9,

list (YA b)Python DMABRAAD =T 22 TF, VAPEWSHATTINA, V27V X PTIEARL, fio
G CE DB (array) & FAEDH DT, BHEADT7 7R O(1) TI,

it C

=

list comprehension (VX FPAWKE) ¥ — 7 Y AFORTH L VWE—HOERLZUH LT, ZOHR»5725
ANEIRT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256) if x
h2==0132k.0»5 255 LTOMEKE 16 #ELHEREK (0x..) LEXFHNNH225 ) A MEAERL £
T if HildA 7> a3 T, if HiBL WA, range(256) DR TOERIUH SN E T,

loader TV a2a—N%0— K354 7I =7 b, load_module() EWIHATD XY v REEZRL TVWARITIUIR
DEVBA, B—X—I3—INZ finder 2 HIRENE T, FHlE PEP 302 %, abstract base class 12w
Ti& importlib.abc.Loader S L TL 72X\,

magic method special method M < 121) 12FAFKE TS
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mapping (¥ vy BV ) {TEDOF—HFEXE VK- L TWT, Mapping »* MutableMapping @ ALK >
TJA THEINZXAY vy FEEELTWEZaYTFHFA TP 227 bTF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZME L THE SN finder. meta path finder i& path entry finder ¥ B
3H D ETH, HYTE.

meta path finder 23352 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 2
ISR

metaclass (XX S R) 7 5ADY FATY, 7 I7AERIZ, 7 7R, 7 7ADEEL, HEZFZADY X b
PEDET, XX F7RF. 206 3 2%5 e LTRIMD., 77 RAZE2BETAVET, IZLAY
DA 7Y =7 MEAEEE (RE: XX 77 2AD) 77 4L b OEEREM L TVE T, Python 25F1720
WEHARLDAR Y T AR TE SR TT, IFLALDLI—F—ICH - T, XAXZ T RIELMBEDRN
BDTT, LL, —HOHETIE. XX7 RN TT LAY MeiiEzR#LET. L Z3BEY
srAou TR oI, ALy Re—=TWEEMLED, A7V 27 bOAEREEH LD, ¥ 7Lt
VEFEETZRY. ZLOBETHHAINE T,

FEMIIE metaclasses ZZHR L TL &0,

method (XY v F) 7 7 ARKKOFTERSINLEE, 2D F7ADA Y AR ADEEE LTHOH S5
By AV Y FRA VARV ZAA T 27 V2H— 518 L LTRIWD £3 (Z0FE—5BUITHEE self &
MENED) B & RA SN O—T 3ZL T X0,

method resolution order (X v FERIEF) FRERPICHIK S 7 AN ERZ BRSNS IEHRFTT, 2.3 DD
Python 4 > 2 =7V ZHFEHAF 2 713V XL DFMIZDWTIE The Python 2.3 Method Resolution
Order ZZRL T E W,

module (£ 2—1) Python I — F Oy LTIZ76< A7 =2 b TF, Y 2— MIERED Python
FTV 2l VEEFUARIERERLE T, Y 2 — X importing OUIRIZ X 5 T Python IZHAAEN
S

NVT—2 ZBRLTLIEE N,

module spec EY 22— EB—RKRFT23DIfEbN b4 ¥ R— MEEHEDOHERE AR T, importlib.
machinery.ModuleSpec DA Y A X Y XA TT,

MRO method resolution order ZBML TL FEW,

mutable (2 2—X7) T2 =X TNRATI =2l M 1d0) ZER PR EZEETEES, 12—
2T)) BBRMLTIZE W,

named tuple 7 ZHiIfTEZ X T L WS HEER. XAV EPHRLTWT, 4 0T v 7 AT ERIIH LEMEZ
FoTO7 7 ABTEZEEDERI FRARICHEINTOVWET, 2R 7 RIMOMEED Fio TV 3
bbb EI,
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time.localtime() ® os.stat() DR HEZET VL O DHAAABIIAHIT & R T TS, ol
¥ sys.float_info TF:

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

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

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

True

(EDBID & 512) WL O DOAHIMT & X TG AABBRNI R > TWE T, ZOMIZHHFITE X TS,
WEDZ F AERT tuple ZMA L. AHIO7 4 — LV FZ2ERL TERTEX S, Z0L54K7 5 RAEF
FTE W=D, collections.namedtuple() 7 77 M UBIETIER L7 D TX £3, REDOAHEIX. FH
TEVIHAFIT E X TR AIAADKRIMT E X T ONIZINMTIR R X Y v RE2BINTEE 3,

namespace (FARTZEM) BRI E N 2L TS, ARMEMEHEL LTHRESIAE T, ARTERICEA T
T PD (XY RD) ANFIRRoTbDIT TR, RSO, KBRS D, 2L THAIA
AD DD D £F, LHTEMEBELATOEREZC Lo TEY a— A MR K- T 5, HIZIZH
#{ builtins.open ¥ os.open() FHHIZEMTRAENTVET, /ol EOEY 2 — A0 ZELE
LTWR2HHRT %2 8T ko THARTZEMEATHMN e RTFEZ SR L £9, Hl21E. random.seed() %
itertools.islice() &&FEL ., ZRZNEY 22—/l random X itertools THERIEINTWVWS Z 2 HHH
5L TT,

namespace package (HRlZEM <y 7 —2) BT v r—yDar7Fe LTREEINS PEP 420 package o
Namespace package X8 %Z & { YR EE 3.
CEIZDFT,

_init__.py 7 7 A DR, reqular package

module 2SR L TLZE W,

nested scope (F R FEIN/Ra—7)IMITERSIN TV EIERESRT 2H/ETT, HlZ3. » 28D HO
BB OFTERIN TV E5E,. NEOBEEIIMIOBEKFOZEESRTEE T, AA I Ra -7
W77 4 b TREROZRIZFHNTE, ERORAETERVOTHERELTLZE WV, B—A VAL,
RONADOR 2 —FTEREHGAFEEZLE T, FERIC, Z7r— OV ERE[S & 7a— L EEiZEE oz
AEELFE T, nonlocal THMUDERICEZADET,

new-style class (FTRAX AN D T R) STREETDI FAATY 27 MHONTW BT D EWHAHTT 37, DAAT
D Python DNN—=2 a YT FIRRANDT FZADAED __slots__ . T AV VX, __getattribute__()
CITAXY B, FLTHEHNXY v F%ED Python DF LWV, SREREREERFIFACTE E L,

object (A 7Y =2 b) K (BHCMHE) LERSNLRZEED (XYY F) 202 TOT7—%, B LAE 2T
DHAZAINTFA OFRMDEEIKS FADZ L,

package (VSv =) BT EY 2 —ASLHRINTH TRy r—I 2B I L OHIKS module DZ ¥ TF, HMY
FNzix, Sy =% __path__ BE%2FED Python #7227 F T,
reqular package £ namespace package %S LTL 72X W0,
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parameter (1RG5 AT OEAERT BE (2 AV YR ) ODERICBWTHENZIT 2 R ZHELET, K
SIS D D £9:

o MBEFRLREF—T—F: B THEIWE F—T—F5|H L LTEIT N TE25BEHEELET,
ZHUITE ZIBBLRD foo R bar DX 51T, T 7 40 b ORGIBOEHTS:

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

o NEHEM: MEBEIXL-TOAGRALNZ5IHEEELES, MEHFHOLIEIE BEERDITIHD Y X
POHTZENLDHRAIZ / ZEDDI I TERTEFET, BIZIETEED posonlyl & posonly2 1EfiE
HRHSIBICRD 5

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

o F¥F—TU—FRERH: F—U-FRZEoTOAEILNDFIHERELES, ¥—V—FEHOFHEER
TEBEANE. FIZIELIRD kw_onlyl % kw_only2 @ & 512, BEERDIRGIE Y 2 Mic&DHI-A]
ZREMBESIBEZEZEHD x D% TT:

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

o AIERMWUE: (MORIIETEICRT SNLEREOMET BUTNZT) EEOEKDOMES I BHEZ 5
N2 eZiHELET, TOXSRIRGIEE. LURD args D & S ITRGIEADRNC x 22035 28T
ERTEET:

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

o AIERF—T—F: (fhoRFIBTHICZ I SNLTEDOF— Y — FEIBISZ T) LR D * —
U— NEBBEZoND e BEELE T, DX REIEE. EOBID kwargs D & 5125154
DR %% ZDF 3 L TERTEET,

WREIBEA TS a Yy e HDGIBOESL HHIFETE, 7> a YO5/8UTET 7 4V MEBIEETZ
£7,

REI1E . FAQ @ FEEIEERFIEDEWIZMTTH? . inspect.Parameter 7 7 X, function £ ¥ =
Y. PEP 362 Z2BRL T &0,

path entry path based finder A5 import 33 EY 2 —VEEET import path LD 1 DDFFTTT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder TF, G2 o
7z path entry W2 BEY 2 —NVE /WO 3 HFEZH->TOET,

NRALY ) =T 74 Y EPFEETZ XY v FIZOWTIZ importlib.abc.PathEntryFinder 2Z [ L
TLRZEW,

path entry hook sys.path_hook U R FZ® % callable T, f8E X N7z path entry WXHZEY 2 —LE RO
21 EEHI > TWBEEIZ path entry finder B L F 3,
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path based finder 77+ +®D meta path finder ® 1 D&, €Y 22—V D import path ZMEL FT,

path-like object (path-like # 7Y =7 ) 77 A VT RT LRRAERLE T, path-like A 72 =7 ME, 2%
KT str A7V 27 bR bytes 7Y =2 b, ¥£7/10d os.PathLike 7B ba L ZEEL LA TI 27 b
DENPTT, os.PathLike 7B F A LEZHR—bPLTWVELF TP =7 M os.fspath() ZMHEUHT Z
&T str £721% bytes D7 7 A NI AT LRRICEWITEZ 3, os.fsdecode() & os.fsencode() I
FheEh str HB VI3 bytes ICRZDERAET 2D R ¥3, PEP 519 TEAXNE L/,

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 X L THEHRERMT 2. H20iX
Python OFHERESC Z OBERLERBEICOW TR T 23FLETT, PEP &, #EEIC DWW T DR Hifl
IRk & RR T 2 HERE DL (BlGR) 216X 52 RXETT,

PEP &, ¥HEREDIRRBCH 25, I 2 =7 4 1T X 2 REREDHEM . Python 1272 30 2 &GEHRWT DL
FMNDDDR OB L 722 2 ZBRILTWE S, PEP 0FEICEaI 2 =7 1 NOAEEKZT
S5, RMERZNENLTZ2ZDEBIHD 17,

PEP 1 Z2ZRLTLEZEW,

portion PEP 420 TEF XN TW 5. namespace package \ZJ8 T 5. HED 7 7 4 D (zip 7 7 4 VITHEMN
ENTVEHEDDHZ) 1 D2DT 4 L7 MU IS D,

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

provisional APl (B7€ API) #E¥EZ 4 75V 0% )7 HAMELREED HETEIFNCERA SN DTT, 2D X574
VERT 2= ANOKEREFZ, WETHZ L INTOIMIIPHFEINTOERAD, a7HEEICL-ST
DB Y Bl XU, BAFEEIRREE (4 V27 2 —ADHIRETEEND) PTOhZAET, 2D XD
REBEFIOLRAIITOLNZBDTIED D FHA - ZHUX API ZHAADENCIERE SN TWERR
RGHBTEE L7 ZIZCDOATONET,

BE APLIZOWTH, BT AMEDBZWEHIR TRETFER) LARINTVWET, BERIMHAL 5SS
THRITEIRBRIRREZ RS RETT,

Zo7at &, EES A TS VERMErREZTVA V7 —ICEVHEBCAD NS Z L, KX
PRI CELLERITONT T, #lZ PEP 411 22 L TL X\,

provisional package provisional APl B L TLEE W,

Python 3000 Python 3.x VY —254 D=y 73 —LT7F, (Python 3 2NRWIERDEER - EHIES L2
SHETT, ) "Py3k” eI NB 2 dbHHET,

Pythonic MO FFET—MMIRE X TELNIza— FTIER <. Python OFHC AT A 7 14 & 25 7%
ZHa— KR, HlZE. Python O—fMRA 7 4 A L Tld for XEH->TA T I TNLDITRNTOER
WKESTL—7LET, thoZ < OFFEICEZOMMAIZRND T, Python IR THWARWANIZRDDIC
BEDOHY > X—250b LOLERA:

for i in range(len(food)):
print(food[il)
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ZHAUTH L. Fhwiz Pythonic 2277

for piece in food:

print(piece)

qualified name (Bfith) €Y 2 — 1D A — NV RA—=TH5, ZDEY 2 — LV TERSINLT T A, B X
Vo RAD, 7" RR” BRT Ky PRI TS, PEP 3155 TERINTVET, +y LD
79 AT, BEiRREA T2 FOARTEFRIETT:

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

pass

>>> C.__qualname__

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

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

BV 2 NADBRTHEDLNDS &, REEHR (fully qualified name) 1ZTXTOF Ny 7 —I 2 G 2K
DRy bR, HZ1F email .mime.text ZEKL 3

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

'email.mime.text'

reference count (B ATV 1) 24 T7Y =27 MINT 22RO, ZRATVV FHR0ICkolt & ZDA
TV MEWEINET, DY Y MIEEIX Python ®a— F EIQIEENERAD, CPython FE
DEBERBERTT, sys EVa— &, 70l ov—2PMIEEDA T 27 VOSBRIV YV EHIZ 20D
getrefcount ) B ZRALL T3,

regular package &HifI7%. __init__.py 77 A LEELT 4 L Z Y 2 LTD packages

namespace package FZHL TL X0,

_slots__ 7S5 ANTOEET, A YVAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
FTHIET, XABVERHNLES, 2RI L FbNE7 7=y 27 TI», ELLFSWKEAL MY vF—
BRDT, filsr —A, BIZIEX BV DHERBE L 827 TV 5 —2 a3 Y TA VARV ADKEIHIET 5.
EWVolkt TRIRE, HHORVDOMBRZ FTT,

sequence (¥ —7 Y R) BRA VT R K DMBINRELRT 7 A% __getitem__() FiA Y v FZELT
PR—-—FL. BEEIRT __len__() XV v REEFELT: iterable TT, MAAAS —F > ZBNZIX, 1ist,
str, tuple, bytes REDH D 9, dict I& __getitem__() & __len__() P R—FLEITH, MR
DEICEER T CER D immutable 7% — 25 70, ¥ —7 Y A T3 <y Y2 (mapping) &
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AREINTVEDTHERELTILE 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 c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}. See comprehensions.
single dispatch generic function @—FETHRIETZ—DODFIBMOENT X DEIREINE T,

slice (R4 R) =R =T V2 O—HEELL TV =7 b, AT 4 R BRFRTL [ THAONIZEHD
BoficaaryzEL e TELNET, flRIX. variable_name[1:3:5] T3, AfHN (RF) L5
slice 7Y =7 F2NETHIAHL TVWE T,

special method (kX Y v V) & 2 BUTKRE O#HIE. BIZXME %2 57912 Python 22 HHEERICFE N Eh
AV R, ZOBEDAY Y FiZ, XYy FEADORHIERRICT VX =227 2 OBDOWVTVWET, FF
FRA Y w FIZDWTiE specialnames T I A TWE T,

statement (%) XUEZA — F (2= KO 70y 27) K RAIRARERCT, U 2 HF—7— Foofgah
250D B LN TT, #BEICIE if. while, for 2’H D 3,

text encoding L=a— FFH|EzLya—-FF3a—-7v 7T,

text file (TFRALNT77A4N)str A7 020 M e@AEEZTES file object TS, LIELIE. 7FA M7 74
EEBRITAAL MEFOT = XA M) =L 7 72 AL, TFALIVIA—T1 V7 2HPNITVE
T TXARMT7 74 VDAL, sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR EERTHF A M E—
F('r' or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETELZ 77 AN TV 27 MZOWVWTE, NTFUT 71l SERL
TLEE W,

triple-quoted string (ZHE 7 4 — FXFH)) 3 0D LT Z 4 — bElE (") 7R vw 74— () THELE
XFH, WED (—H) 74— P LFINHANTRITE 2 XFINTEWEDH D FEAD, BO0OMETH
HTT, 1002008 L2074+ — bEBEER TRy —FHLICELS Z e TEE T L. 1THFCE (\) %
bR THOHEBUTICE D2 B TEZDT, F¥axXr 7 —a Y FHEE S FHICRICERT T,

type (&) Python #7227 ORI A TV 27 B DEXSRDDIERDET, HOWE A TP =7 MIA
EROoTVWET, A7Y27 bOINX __class__  BMT7 7 ALY, type(obj) THF L7z h HK
%9,

type alias (A V7 R) RORIHZHT, BEFEANFITRALTERL £,

M4y 723 Ber b 2HMLT 2DICHHTY, flZI:
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from typing import List, Tuple

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

pass

CHEBRDESITEDFHART S TEET:

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

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

pass

FEBEDFAAD ® % typing ¥ PEP 484 2ZM L T 2 & W,
type hint (v b)) Z8 7 7 R@EME. BB 5 X — 2R DEOFRF XN 22 HE S 2 annotation TT,

e > MEIEATIER L Python TIEHITIEH D AL, FHOBRENTY — LI o THRHTH D, IDE
Da— LV 77 72 Y ZOFPFITRD $5,

ra—r VAR, 75 AEM. BT, o — 2 EB TRV DDA L >~ M typing.get_type_hints()
THUTE £ T

FERED AN ®H % typing £ PEP 484 2L T 2 & W,

universal newlines T¥* 2+ 2+ VU — ADERED—DOT, UROIRTEZITRLBHML T3 Unix DITRKRE
"\n'. Windows OE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHL . PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

variable annotation (Z¥(7/ 7—aY) ZRD 5037 5 REED annotation .

ZRDHBNE 7 7 AREICERZH 72 & 23, AATRERTT:

class C:

field: 'annotation'

ZR7 /7 T7—aid@EEBEEYF oo ET: fliX. 2O int OEERES Z & 2
FEhTnET:

count: int = 0

ZRT 7 T— a ORI OWTIE annassign HiCREH L TVWE T,

Z DREREIC DWW TR L TW 5 function annotation, PEP 484, PEP 526 ZZM L TL 72X\,
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virtual environment (RAEERER) WHEAANCY)I D EES N FTRE TS, 24AUT kD Python 2—¥ &7 7V 7 —
P aYiERUY AT 4 ETEHWTWA MO Python 77V 77— a2 Y OFEENCFH T 5 Z £ %< Python
Ny r—=IDA VA=V EFHFETS LD TEET,

venv ZZIRL TL ZX W,

virtual machine (<> >) ERIZY 7 b 2 7ICX D ERSNza v ¥ a— &, Python DR~ 1E, N
A ba—=FRary Lt IRMA L N FO—F ZEITLETD,

Zen of Python (Python ®f&b) Python ZEiE L FIH T % L TDEZ L%, Python OFKEHHEAIL Bz Y
AP LEZDDTT, MiE7m > 7+ T 7import this” T2 2DV R MEiDET,
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CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils V—iLt vy b EZIERKL F L7,

e Fredrik Lundh @ Alternative Python Reference 7B Y =2 b5 & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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JYy—2 | R—=2 FEF R GPL Hi:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-3fE | PSF yes

AR: TGPL By w5 ERBUX, Python 25 GPL TEAMHINTVWE WIS EKTIEH D ¥ A, Python D7
ALY RFET, GPL WV, ZELAANA—Va Yy Z2EMTBICERT 2 -T2 Y =R LR THDLEVE
YA, GPL HfiDZ7 A2 ZADTTIE, GPL TV VY —REXNTWAMHOY 7+ =7 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A ATIXZESTEDD FXE A,

Guido DFERD T, ZNHDV YV —RZAREICL T EE 0%ZL DRI VT 4 TDHRI ATEH L ET,

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

Python software and documentation are licensed under the PSFE 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 incomplete list of

these licenses.
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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
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.

5. 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.

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

its terms and conditions.

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

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. 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

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

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

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

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

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

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

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

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law 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.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

associated documentation.

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

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
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

(RDR=I12Hi <)
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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.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCU-
MENTATION

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,

(Ko<= 1ZHi)
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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

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

(RDR=212#i<)
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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.
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

KDR=12%E <)
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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.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

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
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

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

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZEATVET:

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.
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C.3.9 Select kqueue

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

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

C.3.10 SipHash24

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

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

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

C.3.11 strtod & dtoa

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

and licensing notice:

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

The author of this software is David M. Gay.

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

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
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. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR 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:
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LICENSE ISSUES

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

please contact openssl-core@openssl.org.

OpenSSL License

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

* are met:

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

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

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

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

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

* software must display the following acknowledgment:

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

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

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

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

* permission of the OpenSSL Project.

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

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

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1ZHi)
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

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

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

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

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

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

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

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

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

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

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

* the following conditions are aheared to. The following conditions

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

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

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

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

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

* the code are not to be removed.

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

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

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

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

* 1. Redistributions of source code must retain the copyright

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

(Ko<= 1ZHi)
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* 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.3.13 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
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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,
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.
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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 restrictionms:

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 TEHL TWE Ny ¥ 25— 7L DFEEIF,
cfuhash 72 =227 bOBDICEDS X

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

C.3.18 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-cl4n2-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 pro-

vided that the following conditions are met:

e 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 conditions
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 LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTTAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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COPYRIGHT

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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