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CDRFaXV TR ERZSSY b7+ —LTOD Python REDOXL Y v 7 v FTO—IERGE, A &2 Y&
DOfEH ¢ Python TOERZEICTT 2 HIELZHHAL £3,







ONE
OV R SA 2 eRE

CPython 4 ¥ X 7Y RiFa< >y F 74 ¥ L BIRZFHAMN - ThRA BROEEITIRVE T,

CPython implementation detail: fiOFEEDa~> F 54 > 2F —241% CPython 23RV FF, Xo4k
2 58E implementations 22 L TL 2 & W,

1.1 A k351>

Python ZEEIT 22 %, UTOSBEEDA T a v EIHETEF T

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

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

python myscript.py

111 122 —T A XF T3>

AVERFYVEDA VE—T 24 ZAE UNIX & 2D DB THETH, kIbEL od#fiEeEftL cnE g

o tty TN RITERE S NIAREA T L & bIEB X NG, EOF (end-of-file 3¢5, UNIX Tl Ctrl-D
T. Windows Tid Ctrl-Z, Enter TANAEE) 2R MBS T, a~v Y FERIJmWMD., ZOz2FETL
9,

o 77 ANKEIED BEEANE LTI 7 AN ZHESNLGE, Z2DT7 7 ANDHRT ) T b ZFGAAATHE
TLE9,

e TALZMVARIIBIIRIMS5E. Z2DT 4 L7 N URSHEYIRAFIDRZ YT+ 7 7 4 LV EFish
ATEITLET,

o —c AR VR A7 a v EFHLTEHXINHE, OAXV R & LTEIN Python DX EFEITLET,
ATV R OEWMAIEBUAT TR SN BEBATEEE TS 2 b TEE T, TORBEDOZEHFIE Python
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NOHEBEHERTY !

e -m EYa—J)L% ¥ LT Python £V 2 — A RRACHBEY 2 — VBB EINHE, TOET2—L%
A7V TP LTHEITLETD,

AR 7T 4 TE— FTIE. ANDEEPETHICASA—REINE T,

AVRTVRIZEoTHBZINZ AT a Y UR MK T Liche, #MiiT 22 TO5 8 sys.argv ITHED ¥
T - L. T 0 OFEEHESR (sys.argv[0]) 37 R 7 40 Y —ZABKREZRTLFHITT,

-c <command>
command N®D Python 2— FEETLE T, command ZUTIC &L o TR SN 1 T EDOXTY, @
WDOEY2a—1Da—FEeRUL, THOZAXFIZEREZFRD $9,

COF Ty a vHRESINLYA. sys.argy DRMIDERIE "-c" ZARD, ALY T4 L7 PUD
sys.path OEBITEMENET (ZDT 4 L7 PIREHEZET2a—NEFYy TLRLET 22— LT
import H12k5 X512 b £7),

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 —NVHZHDEY 2 —LEHEL, FONE%E __main__ EVa2—Le LTE
fTLES,

5150% module %472 DT, ERT (.py) ZEDTEWVIT FE A, TY 2 —LZIFEIR Python Ot
¥ a— % (absolute module name) THZNEFTITH, FEBZNEZMH L TW2 EEBRD FEA (BIX
. N7V AENCED2EZFAT20b LAERA),

Ry =% (BHIZERAYy 7= b BT) TOMOERA, BEOEI 2—1LORb ISy F—IHH
BzohiBmEa, 427V XX <pkg>.__main__ % main €Y 2 -2 LTHEITLET, ZTOZEHNIX
ZUZREIBE LTHEENZT 4L VIR zip 77 ANVEA VR T ) ZPNET 20 BERKICFECIZ
LTWET,

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

CDAT Y a YHHEE SN E, sys.argy DRPIDERIZEY 2 — LT 7 A VDT AR D £F
(EYa2— 77 A NVERBLTVSH, BRAIOERZ "-n" ITRESNET), ¢ AT a eI, &
LY bT 4 L2 MU sys.path OFETHIEMSI N E T,

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

directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.




Python Setup and Usage, J'J—X 3.9.19

ZLOEHES A TS VEY 2 — LAY T LTEITEINERODDa—F2aHH 3, Hlzi
timeit BY 2 — LIERD X S ICEITAIRET

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

python -m timeit -h # for details

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

BE,

runpy.run_module() Python = — N TEHEM R 2 FliH6E

PEP 338 - Va2 — %2 RZ7 U e LTEFTTS
N—Y g 3.1 TEH: main_ P T7TEIa—NLEETTE v Fr—IHB™/MMEEINF L,

N— 3y 3.4 TEH: LRIy F =SR-S FELE

RHEAT] (sys.stdin) 25~y FEFHARAALAE T, BMEANDNZ— I FARESHE BERRIIZ -4 F
TarvPEEINET,

DX Ty a YPREINIGA. sys.argy DRFIDEZRIE "-" T, ALY F T4 127 b UM sys.path
DFEFIBIMENE T,

SIUEL T BE&E A XY b cpython.run_stdin ZiEH L £ 35,

<script>

script @ Python 22— F2FEIT L E T, script 1&, Python 7 7 4L, __main__.py 7 7 A VDD 2T 4
LZ MY, __main__.py 77 AADD D zip 77 ANLDWTNDD, 77 A NS AT A LED (MR E 2
) SR TRIFIUER D FH A

DA T a VPEEINIGE. sys.argy ORFIOBERIFAT Y FIAL Y THREZINLRZ VY T A
7"hET,

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

A7 VTMERT 4 L7 MU zip 77 ANEIELTWREGE, A7V 7 MM sys.path IEME 4,
ZOH®D __main__.py 7 7 AND __main__ BT 22—t LTETEINET,

-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% filename ##8E L T BE A X b cpython.run_file #iEH L 75

BE:

1.1.

AR ESTY 5



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

AVE=T 24 RF T a v PREZbNRP o GG -1 PREEINCHEE XN, sys.argv[0] HIZEDFH (")
WD, BIEDT 4 L7 b UM sys.path DSEFIEMESNE T, £/, MHARETHII X 75 L BIERE
HHEINEMH» SN E T (rlcompleter-config ZSHL T2 E W),

BE.:

tut-invoking

N—a v 3.4 TEHE: X757 REORED BECHEM LN E T,

1.1.2 —i&F 73>

=7

-h

--help

-V

aAv Y R4 F TS a vyt E L ET,

--version

Python D=2 a Y FEEEZRRLTHRTLE T, ol

Python 3.8.0b2+

2OEETHE, RDESICEDZLDENL FOERERRLET:

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

N—Tar 3.6 TEM: -VWW A7 ar,

1.1.3 gofttox 73>

-b

bytes £7:1d bytearray % str LHHRL7HE. F7id. bytes % int LR L HAICEE2HAES
BET, 2OF T a vk 2EBIHELLGE (-bb) X, =7 —2REIVET,

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

Bz 6N /58, Python 3Y —XEY 2= 1D A YKR—MRFIZ .pyc 7 7 A VOIERERAEE A
PYTHONDONTWRITEBYTECODE BREZZE DB L TL 72X\,
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--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 ZHHEEMILE T, (FEMEREHTT, a4t T a VITKIFL £9).
PYTHONDEBUG HZIRL TL 72X\,

2T PYTHON* BRIEAR P MM L £3, HlZIX, PYTHONPATH X° PYTHONHOME 7% ¥ T3,

BHIDGIEICR 7 ) T I HPREENTIGER —c A 7Y a YR INGE. sys.stdin X — I Fb
WCHAHEIRBRWEERED T, A2V ha<xry FEEITLERIA VEZS5 774 7TE— FIZAD %7,
PYTHONSTARTUP 7 7 A WXt AAAER Ao

ZDXTYaiEF e —rVERR, A7V TS IBFINEFHEIREEEZIZZEDARY V7 L —ARFHNS
DIVAER] TS, PYTHONINSPECT B L TLFEE W,

Python ZFREEE— FTEITLE T, -E & s bERINICHRES N E T, RAEE— FTIX sys.path 13X
ZVTIDT 4L PIRI—FDYAL bR T —IDT 4 L7 P REAERA, 42 PYTHON* IRIEZAE
I SINE T, 22—V DEEDODH 23— F2THEAT 202 DICHELLHIRBAT NS0 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—a ¥ 35 CTLH: PEP 488 IZfito T .pyc 7 7 A VHZZEHL£T,

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 7E—FTH copyright 2 NX=Ta DAyt %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.
LETDO =2 a2 D Python Tl&, ZDF T avidgny > ad7 X abE2EBMILET, Z4uckb,
str, bytes @ __hash__ () AR FTRRATGERELET 7 YV 3 EhET, Ny ¥ 2fEHIF% Python 7o
£ 2 CIEETEA, Python Z# D iR LHET L5830 0 FRIFRERMEICRD $5,
Hash randomization is intended to provide protection against a denial-of-service caused by
carefully-chosen inputs that exploit the worst case performance of a dict construction, O(n?) com-
plexity. See http://www.ocert.org/advisories/ocert-2011-003.html for details.
PYTHONHASHSEED W2 Xk 5> TNy ¥ 2> — FOREEMEMEICT 2 Z e BHKE T,
N=Tay 37 TEHE: ZOF T arPEESNZIBDE L.
N— a ¥ 3.2.3 THEM.

-s
Ao CNYT—SDT 1LY b % sys.path ITEML EH A
BE:
PEP 370 - 2—#Z ¥ D site-packages 74 L7 MV

-S
site EY 2 —/L® import &, ZDEY 2 —ADITR o TWiz site & D sys.path NOIIEL L)
WWLE T, BT site ZIRMIC import LTH, ZHALDERIETINERA (EITLLEVELEE
site.main() ZMEFH LT ZE W),

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

-v
EV 2 AP ENE 2T, ERADEZ (77 ANVBREL ML VET 2—)L) bR — FENLD
PRI Ry —Y BN LET, ZHIEEINLGE (-vwW) ik BV 2 -V EMKRT L ECF v
ENTBT 7 AN LTy =Y 2N LET, $/ BRTKOES 2—L27 V-7 v FICHT 5 1H
WHIRM L 3, PYTHONVERBOSE B L TL X W,

8 FB1E IATVRFAIVERIE


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

BEEFH, Python OEEEEIZT 7 4L P TIEEEX v £ —I % sys.stderr ITRRL T, HAINLRE
HA Yy —YRIROEXTERRINE T,

file:line: category: message

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

RO W AT avERIEETI2IeDTEET, EEN 1 OUEOA T arvewyF L 2 &k
Ry FLEATSSarDd7 o2 a BPEMMTRDET, PIER -W 47> a VIZEHENET (BRIIOE
EDFELL T, RERA TS a VITHT2EHER v —IBRREINET),

X, PYTHONWARNINGS BREEERUE vy, 2 LT Python 78027 ADH» 5 warnings €Y 2 —)L%
FALCHIETE X3,

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

-X
Unix UADTEAD #lemd 25 7212, VY —RDRMDITE2AFy FLET, Zhid, DOS HHD Y
7DAEHNE LTVET,

-X
A BRFEEEEDA T2 a Dbl FHENTVET, BIED L 25 CPython I TOEEZERL TV
£

e -X faulthandler !X faulthandler ZHLL %7,

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

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.

1.1, OARYES1> 9



https://www.python.org/dev/peps/pep-0617
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N—Ta v

-X tracemalloc (& tracemalloc €Y 2 —/LEHWT Python DX EVE D HETHO ML —R%H

ALET. 774NV P CREHFDOIL—LDBEN L —ZAD L —ZANy 7SN ET, &K
NFRAME 7V —L®D L —=ANy 7T b =% 5121% -X tracemalloc=NFRAME % ffiH]
LTLEE W, FEflliE tracemalloc.start () 2SI TLZ X0,

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

PYTHONINTMAXSTRDIGITS.

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

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

expensive to be enabled by default.

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

matically). See PYTHONUTF8 for more details.

-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.

EEDOEZIE L. sys._xoptions HFEPLWMO T HHKET,

N—V gy 32 TEH: X A7 arBBMEInElLr,

N— a ¥ 3.3 TEM: -X faulthandler * 7> a2,
N— g v 3.4 TiBM: -X showrefcount B XX -X tracemalloc 7 a v,
3.6 TiBJil: -X showalloccount A+ 7> a >,

i

N—a ¥ 3.7 TBI: -X importtime, -X dev, -X utf8 A 7> a >,

N— a3 v 3.8 TEfl: The -X pycache_prefix option. The -X dev option now logs close() excep-

tions in io.I0Base destructor.

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

and decoding operations.
-X showalloccount A 7' a U HIBRENE Lz,
N— a3 ¥ 3.9.14 TEM: The -X int_max_str_digits option.

Deprecated since version 3.9, will be removed in version 3.10: -X oldparser & 7> a3 ¥,

10
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1.1.4 ESREITHEVWAT> Y

-J
Jython D7=dDIZFHENTVET,

1.2 RIGEH

MUT OBRBEZAIX Python OZFENCHEL ET, REELRIT -EX I SMOa<xY R4 Y24 v FORNUE
ENFET, HELEZLEFICATY R4 VAL v FPRREERE F —N—F 4 R T 2DIEEITT,

PYTHONHOME
HEUE Python 74 77V OBFREZZEBELE T, 7 7 4L b TlE 74 77 VX prefiz/lib/pythonversion
¢ ezec_prefiz/lib/pythonversion »HMKEINE T, I I T. prefiz £ ezec_prefiz A >R
F—=KFDT 4 L7 FUT, WSHET T 4L TlE /usr/local TF,

PYTHONHOME 531 DD7 4 L7 FVICRESINTWEHE. ZOMHEIE prefiz & ezec_prefiz DM %
BEZET, ENOIIHIL DEZRFEE LI2WGEX, PYTHONHOVE % prefiz: ezec_prefiz D X 512G
ELET,

PYTHONPATH
EY 2= AT 7 ANDT 7 5V EOBRRARRZBMLE T, OERAKD 7 + —< v ME> = )LD PATH
LU T, os.pathsep (Unix 7252w, Windows 6t I anm /) TRy sz 12 ko742
FURZRTE, (FELRBRWVWT 4 L7 M VIFESERLICERSINET,

BEDT 4 L2 P VIZIMA T, PYTHONPATH O LY » VIE¥ 27 Python €Y 2 —L (Y —XEXTHa v
NANSINTBATD) 288 zip 77 ANVEBRI L HTEF T, HREY 2 — I zip 7 7 A LD
Hi22 5 import 35 Z I TEEHA,

T 7 A FDORRAREA VA = VRIFT A, EBHIE prefiz/lib/pythonversion THE D 3,
(Lo PYTHONHOME %#ZH L TLZE W, ) THUT BIC PYTHONPATH (TEMENE T,

to A2 =—T A 2AT a3y THAZINTVS X512, BIMOMERARZAT 4 L7 + VA PYTHONPATH
DOFFNTBMENE T, MK VR Python 7027 J A5 sys.path B U TEET 2 2 BT
%9,

PYTHONPLATLIBDIR

If this is set to a non-empty string, it overrides the sys.platlibdir value.
N—a ¥ 3.9 TEM.

PYTHONSTARTUP
BRDFAABFRER 7 7 A VZHDEGE, NEHEE— N TRIAO 7B Y T P HRRINSENTZD
7 741D Python 2~ Y RBEFTEINET, 77 A VHNTERBINTVEATI =27 b A VK-
FENA T2 P MNEEEYy Y a Y TEBHiETICHEHT 201 7 7 A VENEENRa <Y R

1.2. RIREH 11


http://www.jython.org/
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LRI EMTETEINET, D774 LVADT R YT b sys.psl X sys.ps2. BRHPICT v 7
sys.__interactivehook__ ZZHE TSI HHEKE T,

5% filename ZH5E LT B&E A X b cpython.run_startup ZiEH L £3,

PYTHONOPTIMIZE
ZERACZETIHR O TN ERET 2DE -0 4 7> a VY EEET 2D L FlTY, BRERELLBGA.
-0 ZEBEHEE LD LRI D £5,

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

sys.breakpointhook() to do nothing but return immediately.
N—a ¥ 3.7 Tl

PYTHONDEBUG
OB TRNEFHNEZETI2DIE -d 7> a v EIEET 2D ST, BEREIEE LIRS,
-d REREFEEL-OLREICICHRD 95,

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

See also the -X oldparser option and PEP 617.
Deprecated since version 3.9, will be removed in version 3.10.

PYTHONINSPECT
DEBUCZETROXFINERET 2 DIE 1 AT a YEEET 2D L FfiTd,

DEHZ Python 23— K25 os.environ #ffio TEHE LT, Ful 7 & TRKDOA VAR FE—F
’&351%']3‘5\_275“6%?3‘0

PYTHONUNBUFFERED
RN TR W ZRETADIE ~uw 7> a yEIEET S0 LEMTT,

PYTHONVERBOSE
COERICETHROWXFINERETI2DE v A7 arB2HEETIOLHEMTT, BHREZHREL-GA.
—y ZEBEFEE LD LRI D £3,

PYTHONCASEOK

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

PYTHONDONTWRITEBYTECODE
DERNTZE TRV FHNZFE L7HE. Python 13V —REY 2 —LDA Y R— MREIZ .pyc 774V

12 F1EIOVVRIFAVERR


https://www.python.org/dev/peps/pep-0617
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ZHERL IS LB LR DET, B AT ar2iiET 5D LEMTT,

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— a3 v 3.8 THEM.

PYTHONHASHSEED
ZDEEDPBE I N TOVRWEES random IZEE I NIGE. GSLEUED str, bytes £ 7Y =27 Dy
Pad¥—RNfbh s,

PYTHONHASHSEED D3BEEUEICRRE S NTBE. ZDMEIE N Y ¥ 2 5 ¥ X 2 LHHk 5 B D hash() AR D [
EY— FifEbhxd,

ZOHWEHEAMO D 2 Ny Y 22 A[RICT 228 TT, BIZEA Y2 -7V XEAHOECT A MR
Python 70t 2XD27 7 AR TNy > 2l EET20ITHNE T,

R [0,4294967295]) O HHERTRIFAUIZRD FE A, 0 ZHET L&y a7 X afbidEMbah
S

N—a v 3.2.3 TEM.

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

conversion length limitation.
N—Ta ¥ 3.9.14 TEM.

PYTHONIOENCODING
BRDA ¥R —T ) ZETANCRE I N TWHE, encodingname: errorhandler ¥\ 5 L THE
AN R N L S — Doy a— % FE XL £9, encodingname & :errorhandler D#f
FEEH L HIEET, str.encode() LRILEMZEZFS £7,

BT 7 — DA, rerrorhandler OF{IZMMA I N E T, N> F Z13HIZ 'backslashreplace’
T3,

N—Y a ¥ 3.4 TEH: encodingname DERF LRI D £ Lz,

N—Y a3 ¥ 3.6 TEHE: 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
ZORBEERPHREIN TV EHE, Python & A—14 site-packages 7 L k) % sys.path IC
BILEEA,

1.2. RIREH 13
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B
PEP 370 - 2—%Z ¥ @ site-packages 74 L7 MV

PYTHONUSERBASE
user base directory Z & E L ¥ F, Z NLiE python setup.py install --user W IZ user
site-packages directory ¥ Distutils installation paths D %R %ZEHHE T 2 Db E T,

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

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

the C runtime. Only works on macOS.

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

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

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

(even those that are otherwise ignored by default):

PYTHONWARNINGS=default
PYTHONWARNINGS=error
PYTHONWARNINGS=always

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

Convert to exceptions

Warn every time

PYTHONWARNINGS=once
PYTHONWARNINGS=ignore

Warn once per Python process

Never warn

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

PYTHONFAULTHANDLER
Z DIRIBERMNZETIR W TFINTEE TN 55 . EEIRFIZ faulthandler.enable () MU HI X E T,
Python @ b L — ANy 7% X > 73 5728912 SIGSEGV, SIGFPE. SIGABRT. SIGBUS B &L Uf SIGILL ¥
TFNDNY RS HBEALET, -X faulthandler A 7> 2 > L FliTT,

N— g v 3.3 TEM.

PYTHONTRACEMALLOC
ZORBEBPETROFINCHRE SN/ HE. tracemalloc Y 2 — /L ZFF L T Python @ X
EVEDLETOML—ZAZHBLET, ZHOMEEI ML —RFO ML — ANy ZJTHRFINE 7L —
LDRKETY, Bl 21X PYTHONTRACEMALLOC=1 D&, D7 L — DA ZRFEL X3, FHllE
tracemalloc.start() ZZMRL T ZE W,

N— g v 3.4 TEM.

14 F1EIOVVRIFAVERR
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PYTHONPROFILEIMPORTTIME

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

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

N—a ¥ 3.7 TEM.

PYTHONASYNCIODEBUG

C DEURZRDZE TNV FINCRE S NHE, asyncio £V 2 — 1D TNy FE— F BHEHLEH
£79,

N—=a v 3.4 THEN.

PYTHONMALLOC

Set the Python memory allocators and/or install debug hooks.
Set the family of memory allocators used by Python:
e default: use the default memory allocators.

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

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

Install debug hooks:
o debug: install debug hooks on top of the default memory allocators.
e malloc_debug: same as malloc but also install debug hooks.
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— a3 3.7 TEH: Added the "default" allocator.

N—a v 3.6 Tl

PYTHONMALLOCSTATS

TETRVCTINCEE SN S L. Python @ik A 7V 22 b7 ) —FHERZNBHEL, vy F&Y
YVIHIC pymalloc X E Y 704 —& OMEHEREBERLET,

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— 3 ¥ 3.6 TZHE: This variable can now also be used on Python compiled in release mode. It

now has no effect if set to an empty string.

1.2.
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PYTHONLEGACYWINDOWSFSENCODING

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

used.
This may also be enabled at runtime with sys._enablelegacywindowsfsencoding().
FIFATRE /23RS Windows o

N—Tar 3.6 TEM: XHELLIE PEP 529 221 TLFEW,

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.
FIFRTRE 22 3R BE: Windows o

N—a v 3.6 Tl

PYTHONCOERCECLOCALE

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

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

runtime:
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-

16
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matically enables the surrogateescape error handler for sys.stdin and sys.stdout (sys.stderr
continues to use backslashreplace as it does in any other locale). This stream handling behavior

can be overridden using PYTHONIOENCODING as usual.

For debugging purposes, setting PYTHONCOERCECLOCALE=warn will cause Python to emit warning 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—=Ta ¥y 3.7 TBI: XDFLE PEP 538 2% LT Z&E W,

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

ducing additional runtime checks that are too expensive to be enabled by default.
N— a ¥ 3.7 TEM.

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

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

o locale.getpreferredencoding() returns 'UTF-8' (the locale encoding is ignored, and the 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 TL7Z&E W,

1.21 TNy T E—FEH

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

PYTHONTHREADDEBUG
RESINIIHA. Python 3R Ly 7Ny ZMEREEXRLET,

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

PYTHONDUMPREFS
BEINZHE. Python 34 VX TFTVZDY v v bEATVRIK-TWEA T2 b eBRAIV Y M
BT LET,

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

18 F1EIOVVRIFAVERR
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TWO

UNIX 75w k7 4—LT PYTHON Z{E5

2.1 BHN— 3> D Python DEELA YR R—IL

2.1.1 Linux

FrAY® Linux 74 A MY Ea2—2 3> TiE Python 37V 4 YA =13 TED, ZRLATHE Ry 7 —
DY LTHHAHABETS, L2L. TAZA NI a2a—2ardy 7 —ITRERAHLUZWEEEEN 2 I WIGEDLH D
E¥, BRIID Python %Y — A SHHEICa Y A LTEI N TEET,

Python 2’7V A4 Y A b= EZNTELT, VRIS PV IZHEWGEE, T4 AN Ea—Ya Aoy r—o%
HHICDOL AN TEET, LITOVU 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 2 —#% —[\l¥

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

2.1.2 FreeBSD & OpenBSD

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

pkg install python3

o OpenBSD Z—4—2% Python »Sv 7 =Y ZEMT 2ITIEFRD XS 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 —H —72% Python 2.5.1 ZHUFF 213 RD LS L ET:

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

2.1.3 OpenSolaris

OpenCSW %25 Python # AF$ 2 Z W TEE T, Python DL AN—2 a UHBFIHAIEETCA VA b —LF
5ZEDTEET, eg pkgutil -i python27.

2.2 Python ®EJLR

CPython ZHZTay XAV LEWEEE, $3 V-2 ZAFLET, BHV IV —ZARDOY —RZ2XYro—
F. 203 Y =RV R PUBHLL Z7u—r ZERLTIEI WV, (Vy FOERICEBKL 2Wi5E1E >
0— YRR B TL & D, )

P RFFIEGEEDa~ Y R CTVWET

./configure
make

make install

Configure DA 7> 2 YRFED Unix 77 v b 7 4 — LB 2FEESIE Python YV —ZAYV ) —DL— M dH
%5 README.rst (ZHlI2» L Std I N TWE 5,

E&:  make install ¥ pythond NA FVUZ FFEZFLRV VY I7ZWBELTLES D LOLEE A
Z D72, make install DR D IZ ezec_prefiz/bin/pythonversion DA A ¥ A b —)LF % make
altinstall 2RI ATVWE T,

20 % 2 E Unix 77v b7 +#—LT Python Z{#5
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2.3 Python ICBBRT B NARET 71

IhsiEa - VA= VDOBEHNICIEC TEL £7; prefix (${prefix}) & exec_prefix
(${exec_prefix}) ¥4 ¥ A b —LRMICHKIFL TWVWT, GNU Y7 b 27 ko TR ET; 2o
DEFEUCTH25EDBHD £7,

BIZIE, FLAYD Linux X7 AT, MADF 7 4L kB Jusr TF,

T/ T4 LI Bk
ezec_prefiz/bin/python3 AR ZOHERXNBIG
prefiz/lib/pythonversion, BHEY 2 -V Z2BWT 5274 L2 YD, #HEEXN 25,
ezec_prefiz/lib/pythonversion
prefiz/include/pythonversion, Python 55k % Python OMIAAIZKHE Y 725 include 7 7
ezec_prefiz/include/pythonversion ANZINT 27 4 L2 b)) OHESRX L2570,

2.4 FDfte

Python 22V 7 b % Unix THEIZMES 72912, FIZIERDE ST LTRAZ Y T M RFITAIREY » 4 LT L.

$ chmod +x script

)7 shebang T2 A2V 7 FOEHEICEEXF T, 2V TVDFERWVWAEIX

#1/usr/bin/env python3

T, PATH 2125 Python 4 Y X =7V X =28 L EF, L L. W2H»D Unix I¥ env 2~ FE2R-R
WDT, 4 YX—=TV X =DA% /usr/bin/python3 DLk S N—Fa—FLARTAEELRVWLD LAE
A

Yz avwy F% Python X270 7 55 5121E, subprocess £V 2 — L E2SIL TL 2 &0,

2.3. Python [CEARTBNRET 7T 21







THREE

WINDOWS T PYTHON Zf£>

2D RF 2 X ME, Python % Microsoft Windows TS ¥ 12/ > TE L XE, Windows [EH DEIEICD
WTOBMEEIRZ S Z L ZHWE LTVE T,

FAYD Unix AT LY —ERALIZE> T, Windows 1IZ1&, ¥R T LH08%K—+F 2% Python £ ¥ X b
L—yarhagEhTuwEtA, Python ZFIFAREEICT 272912, CPython F— ARFXREDR., IXTD VU
J—2 T Windows f YA b= (MSI Xy 5 =) Zay 4 VL TEE L, Bloa—¥Tfibhzar
AVRTVREITA TSV EL—FTLIZBINT S Python f YA L —Yar%, b YA b—F13FEL
LTEMLTVWES, f YA P—FTRE—<IVDIRTDL—HFDDICA VA +—ALTEILHTE, X
Joo ThE N7 7V r—y ara—hVREAWo ZIP 7 7 4 Vb AFARET T,

PEP 11 THHZE L TW3 28 bH Python ® VY U — R, Microsoft BIiLERH K- MM TH2 L TW3
Windows 77 v 7 3 —2DA%EH K-+ LET, D% Python 3.9 1 Windows 8.1 ¥ Zh LD F LW
Windows 29 K—+ T35 Z 2 TF, Windows 7 ¥R — b BRBERIFEIE, Python 3.8 24 Y X b—L L
TREZW,

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

FTERAVAF—F ZBETOAYR—2 Y PPEENTED, Python 25 HEEDEALEHD 0y =
27 b REIGERK T I,

Microsoft Z =7 INwr—2 &, A7V 7 b5y & —Y %7, IDLE OEAR Z OMFAFEREIC#E L 72> >
TV D Python T3, Windows 10 28RO SN L F T4, DT 07 02T R ERITA VR
b= TZ %9, Python RZDY - L ZEHT 2L OEMRa~v Y FHREHLTVET,

nuget.org INV/T— &, MENA VT 7L —2 a v DO DRERA VA M=K TT, 24Uk Python /%y
F—YODENFRRZ )T FPOERITICHMRAETH, 7y 77— PARETIERL, =P -4 VX =T =2 f XYV —
DY FHA,

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

23
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3.1 BRERAVRA+—5

311 71X +—ILFIE

Ay —RKTE2 Python 3.9 DA VA M=FF342HDEFT, A X TVEXD 32 £y MR, 64 B v MRD
ZhEzh 2 03205053, WEBAVRAM—=35 BRAOX Y u—FH A X3/NEL, BERIYKR—2 b
A YR = FTRICRBICS L THEINIC XY > a— R LET, #T75AVAM YA =5 KIET 7 4L b A
VAP VIZRBERIAVER=I Y EREENTVT, £ VR =3y MERHIEA T a FARBKEED 72DIZ/Z T I
REYRDET, A VA P=URICE Y v a— FEEHT 210D FIECOVWTIE A0 O0—-RRERA VA F—
L Z2ZRLUTTEW,

AVRAM—SRBETE L. 2 0DFBRE»S Ve DOEENET:

B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

¥ Install Now
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” %i#R L 72355

o BHEWRII RETY (XL CIFVRALTATIVDIRT LEHRDBMBETH 572D, Windows @D
Python Z>F ¥ ZFTRXRTOLI—FEIHIA YA b=V T 255 FHETT),

e Python I®»%7D1—FF4 L7 PVIZA VA M—LENET,

o Windows @ Python S >F % ZIDA YA =N 4 ¥ = RRIIDR—ISDFEDF = v 7Ry 7 45
EWHESTA YA M= ENET,

e E#ES 4TS5 FAMAAL—b, FUF ¥, pip A YA b—LEINFET,
24 % 3 = Windows T Python Zf£5
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o ZDAVAP—NANY 4 —FROIDTEHOF =y 7Ky 7 2% F = v 7 FHUE, BREZER PATH i1 » R
F=AT 4L MUBBMENET,

o Ya—1tAy MIALY P I—FRFITAIZED $5,

"Customize installation” Z#EiRT 2 &, 4 VX b—=NVIGFT, ZOMA 7> a A VA M= NEDT 7> a D
EHIREYDA VAP —NLDED ESEERET, TRV T VRARLTANY INAFVEL VA F—NTERHE
IHELEFIRTAZNENHZTL &I,

FTARTDL—FD7=HDA VA b—=LD7=Hi2lE "Customize installation” ZFEATL 7ZE WV, ZDEHHE:
o BEEERPEDBDPBEDIS LOLEE A,
o Python & Program Files 74 L2 b VIZA4 Y A b —LENET,
o Windows @ Python 5 >F % & Windows 74 L7 b VIZA YA h—LENET,
o FTT aFABMEREEZA VR P —AHFIGEIRTEE T,
o BMUES A TS VUENL PA-FIZTV AV I LTEET,
o ZOEINFTHR A VA=A T 4 L7 FVRETRAT AREZAR PATH ICEME N E T,

o Ya—1tAY FHRITRTOLZ—FTHHATEL LSRN FT,

3.1.2 MAX_PATH O#IRZFRET S

Windows ZEHINC AR ZADE XD 260 XFIIZHIBEXNTWET, 2FDH, ZRI D EV SRR TETHERY
LTI —IZhbdEWVW5ZETT,

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

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

paths longer than 260 characters.
INHDA T arvEEBELLL, TR LOFREILED D FH A

N— a3 3.6 TEE: Python TEWSZDHR— FHHEEICHRD T LT

3.1. B2RIVA+—5F 25
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313 A1 >XA+—=FD GUI LLTA XA +—=ILT B

A YA+ =70 GUI THATE2FRNTOA 7> avid, avY RIA U oHdETEET, Zhckba—
P OMGER L THE L OEBRICFE T A YA =BT X 5% A7V T MEEINIzA YA P =L %ITH D
TEZFET, Bro LT 74V OEEDDIZ, GUI 2Tz RhlLicchdba~vy R4 AT a
Ry FTBHIEDBTEET,

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

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

EDPDTRTDF T a2 Vi name=value DIFTEL F3, value 1T K 0 THRE R EXL. 1 THEEZ B RIL.
TH2EPADIFETT, FMAFRER A T a VDRIV A MILLTOED TT,

26 % 3 & Windows T Python Zf§5



Python Setup and Usage, J'J—X 3.9.19

4 1

3 L1 v

%l Bl F7xIE
InstallAl- | S RAF L7 4 FiaA YA b=V %2FET | 0
1Users T3,
TargetDir | 4 YA M —=NET 4 L7 MY, InstallAllUsers IZEEWTGEIRXNE T,
DefaultAl- | 3RTOZ—FMEIFA YA~ —=)LD/z | %ProgramFiles%\Python X.Y ¥ L &
1UsersTar- | DT 7 4V hA YA b —5ET 4 L | YProgramFiles(x86)%\Python X.Y
getDir 7 bV,
Default- Ho—ANHA YA b=1D7dDFT 7 | YLocalAppDatal,\Programs\PythonXY,
Just- ANV IA VYR b=NETA LI Y, %LocalAppDatal,\Programs\PythonXY-32,
ForMeTar- %LocalAppData’\Programs\PythonXY-64 D W
getDir Thh
Default- HARLA YA D= T 4L Y | (%)
Custom- YLTF 74T GUI KRR
TargetDir | 2 fH,
Associate- | 7V F ¥ DA YA M= TFTBHAEIT, | 1
Files 7 7 A VOBEMN T 21T,
Com- FTRTD .py Z7A40%NNAL a2y |0
pileAll RANLT .pyc 21ES,
Prepend- _ 0
Path PATH ICA YA b—=7 4 L7 Y
¢ Scripts 74 L7 bU EBH L.
PATHEXT IZ .PY ZiB/$ 5,
Shortcuts | f YA b —=AF B4 &2 TYEF |1
FaXY b, IDLEANDOYa—thvy
F&fES,
In- Python ~=a271%2 A4 YA b= | 1
clude doc | 5,
In- TN TNRAFYEAL VA P=1TF |0
clude de- | %,
bug
In- FRHDOANY X - 5477V %4 YA |1
clude dev | F—3 3,
In- python.exe L ZOHET7 » f L% A | 1
clude exe | YA b—ILF 3,
In- Windows @ Python Z>Fv¥ A4 > | 1
clude laundhéx b —15 3,
Install- Windows @ Python Z>F ¥ 235X | 1
Launcher- | TOZ—HIZA YA F—LTF 3,
AllUsers
In- BHES A 75 ) CIREY 2 —L% 4 | 1
39 e g ¢ S L= 2o 27,
In- N ENARR®D pip ¢ setuptools &4 | 1
clude_pip | YA b—=1F 3%,
In- TNy ZY VRN (fpdb) A YA |0




Python Setup and Usage, J'J—2X 3.9.19

BZIETFT 74N P T RAT AV A R Python 4 YA L — a y2EPIITIIE. UTa~vry P2z T
(a~yFFarFrED):

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

TARRAL = FRLD Python D %—Y FARAE—DA YR =% —PFICHHEIITOE 2 I, MUTav
RO a—bhy b EENRZBVWTT, ZHUEA YA =T DRPIOR—Y BHML L TERRL, £/, IRX
VARXTERVESICLETS:

python-3.9.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0

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

(ZYF¥DA VRV EBBET 2L 7 7 A NVOBEMNITSEBINLIDT, ZAE TV F YA VA I—LEE
DS ATLTA RRBRA VA=A ZLEHEDLZ—F LA VA= NIZRoTGEDBENDTT, )

LETUVR LA T avid, EIT7 7 ALV RIUSHFTO unattend.xml E 4TSN T7 74V TEZBZ L
bTEET, ZOT77ANMEA T a e ZDOEO VR MEEELET, X7 MY a—br L THEZ N
BE. FRUIBETHIEIEICER XN E T, TLAY TR AP TEZBHEEREICCFINDOEETT, UT
X, oA T arveEty VBT 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 40— RAREBRIVIA =)L

Python QWL D DHEREIXRANC XY B — R L7zA4 YA b =JRIEEENTVRW D, 206 0EExR 1 >~
A= L EIEERT DA VR —Fy MERIDEIIRD T, 4 VX —F v MERIDEIIRSRWVWE S
2, RTOAVKR—F Y 2T SRTEZRDXY>u— RLT, 2% BEBBK (layout) ZIERR L., ¥ AR
REASEIRX N2 B B 5. ZHELEA ¥ Z— 3y MEREREAR NS ICLET, COHEOXY v a—k
A RIRBEYFITRELREZD2H LNERAD, L EADEHA YA =L 1L &5 T 25E8I121E v—hL
WKHFryradhlkab—2fHol i3 THHATT,

avY R IR YT TOav Yy FEEITLT, DBER7 7 A VETELRILTE Y —RFLET,
python-3.9.0.exe fTIIEBRD A YA M= DHAANCEEHZ, AHDT7 7 AL D LOFEEIEZ SRV E
S, RO T 4 L2 b UNICEEMKZIES DZ BN EIITLTLEZ W,

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

P
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3.1.5 12X +—ILIEDESE

Wo 7z A Python 234 A b —L & 725, Windows D AT LERED [0 75 K L HEEE) v — L h HEEHED
BIMPHIRATE LS, Python DY MY EBRIRLT (704 VA F— L EHE | BEIZELT. A YA b—7
ERXTFURAE—RTHEZT,

4 YA h—=7 GUI T "Modify” 23R, Fxv 7Ry 7 2OFEREEZ 22 THEEOBMEIRSTEET -
Fzv IRy 7 ADFREZZEZRITIE, M4 A b=V EZNDHIBRENZZDIELERA, W 22DA TS
a iFIDE—RTREETZILETEERA, A YA M—ATFT4 L7 )RETT, ZRUOEEZIZVDT
HUR, TBRCHRL TrOHA YA M—LT 20BN HH FT5,

"Repair” Tld, BHEDFKETAHARA YA F—ILEINBZXRETRTDT7 7 A VERFEL., HIFREIN TV h EH X
NTWED T2 74V EBIELET,

"Uninstall” & Python ZZ2IWCHIRL 3, T7urJ v ikaE) NOoBHOT Y MY Z2ED Windows @
Python Z>F v OFIADRI D £3,

3.2 Microsoft A N 7N\ ior—

N—a v 3.7.2 TEM.

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

CDRy r=I% A4 YA =T 312 BEHD Windows 10 D7 v 77— MZ7RoTW5b Z & &R L.
Microsoft 2 b7 7 7V T "Python 3.9” LKL ¥ 3, EAKT 7V 2 Python Software Foundation 233 L
7bDTHD I RMERELT, A1 YA =L LET,

Z&: Python (3H1IZ Microsoft 2 M 7 TR THHTE XY, dLBEZIAD X5 KERS LS, IE
LWy =Y 2 EBATHERA,

A VAR =N LRIE AKX =P A =2—55 Python Z A CEEITATL &5, H%WiE. python & XA
FLTavwy F7ary 7 b2 PowerShell Dty > a Vo235 TL x5, EHIT, pip ® idle & X4 S LT
pip %W IDLE 2#FIiC& %3, IDLE GRAZ—tX=a—5d Ao,

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

of python is selected.

{RABERSI python -m venv TER L. BRI L TH@BICHEZ £,
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BEZHlD = 2 D Python %4 > & b — LT PATH ZHUBM L TH 335E1%. Microsoft A b 7D DT
1720 python.exe ¥ LTEXET, HL A YA =L L7 Python IZ7 7t 2 ¥ %I2i&. python3.exe H 3
Wi python3.x.exe £ LTHZE T,

The py.exe launcher will detect this Python installation, but will prefer installations from the traditional

installer.

Python ZRET 212id, T8E) 2HE 77V effe) 250, TXRX—1 ] 12H 2 Python 2527V v 7 L
T7 YA YA =NALET, 74 YA =Tk, Z®D Python ICEHEA VA=V LEETDy I —IN
FREZINE T, RERBEECNDBREZIhERA,

3.2.1 BIXDfE=E

Microsoft A 77 7V O#IRIZ X D, Python 227 VU 7 MZi& TEMP LT R MY D & 5 RIEHDEFAADTELE
REZAAMERIIEOTL 5, 20RbDH, HAHOL 2AANEEAAE T, Z7V 7 CTHEDLITLEL
RUIFNER B BRVEEIE. BRROA 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 2y 7 — 3% 4 X & HE/h U7z Python BIET, ¥ A7 AR TR 2 Python AW HEGRY A > 7
L —=a YR RYRTLATHES 22 ZEMLUTYWETS, nuget & "NET DDy Fr—I <1 —Y v
TITH, EARKHIHES Y =L EBAT Sy =T L THIEFIC L FSEEL 5,

nuget DERAAIEIC OV T ORI DERE S 3121 nuget.org IZfT> TL XV, I 2 5% Python BAFHE
W28 o THFRRENTE,

nuget.exe A< Y F 74 ¥V —iZ, HlZiX curl ® PowerShell % - T https://aka.ms/nugetclidl 5
EEXY O —FTESTLES: 2OV —AZRDLSIMH ST, 64 bit H 25V 32 bit D= VAT DEH
N— a D Python 284 YA b —)LTEXT:

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

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

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

—MRENIZIE, nuget Xy F—JET v T VL= RTEF, KDL=y a Vg Rz, YA b=1&h, 7
NRATHBRENET, 25 55Mbhic, FHTERE Sy r—YZHIBRL, BEA YA M—LT5ZdTEE
o ZLDCIL YRTLE. EAFBTTZ 7 A VERFLTEPRVIGES., ZOEEZHBNITVETS,

tools 7 4 L7 + VU R UHIIC build\native 74 L Z PUDBBHDET, ZOT4 L7 bVIE, A1 VX b=
XNz Python 2232 C++ Fuy =7 M Tfix % MSBuild B,¢7 1 7 7 £ )l python.props &A%
To ZIREHEEZAND L HEINWICA Yy X2, AL RRIZIA TV R4 Y R-PLET,

nuget.org IZH %%y 7 — I HHRDR—JE, 64-bit N— a ¥ www.nuget.org/packages/python | 32-bit

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

3.4 BORBARERINY T—

N—a v 3.5 TEM.

HDAAH DB (embedded distribution) (&, F/NE® Python B2 &AR ZIP 77 A VT, ZHiE, =
YRA—FDSHEHENCT 7 AENLDTRBELMPT7 T r—>ay0—fe LTE#ET 2 e 2BRLL
DT,

B XN 3 &, HOALHAOEAIL, BEAK. SATLALIZAPVORE. A YA = LENTWE Ry r—
EWVo e —FDOIRAT LS (IEIF) BRIHIZILTWET, ZIP NIQEEHES L 75 URT Y a v/ Mz &
DR N7 .pyc & LTEEN, 7z, python3.dll, python37.d1l, python.exe, pythonw.exe DF N
THA-2TVWET, (IDLE O &5 RINTOMREYZ &T) Tel/tk, pip. Python F¥Fa x>y MIEEATVE
Ao

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

system directory.

e RR—=F 4 DR F—JRFT7 V5 —2arDA YA =512k - T, HDAAHARM LR UHEATICA » &
F—LENBNETY, BHOD Python £ YA FL— a2 D & 5 IREHEIC pip 25 Z 213, Z O
T R—-bINFREA, TTD, Bror LAFEEERIAZR. HEEHO/ZDIZ pip 2EDTHHATZZ I
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TE520bLNETA, —MINCE, 2P ICEHRZREST IFNCHIEEDI T L N=T 3 v OB ZREET
ED2L59, Y—F =T 44— Fr =377V r—>aryO—He LTIRkONLIZRETT (”Vendoring”)o

COEMGD 2 0DBEHTELZ2—R 5 —X%, LIFTHAL £9,

3.4.1 Python 7 )/ r—>3>

Python Tilib& Nz, ST LD L PR ZDOHEEZEBRSIEIMNEDRWT TV r—a »TF, HDIALMAR
FEZDTr—RAT, 4 VAR =Ry &r—IHMIZ Python DT F7AR— I N—=DaVEEFDZDIMHEZZTL &
So ZOHEENEDLSIKHEBNTHZ2NEPIMKIFELT (B2, YO X577y aFlicihi
BZNED), 2 DOEIREDH D 5,

FVF X e RBFABEIT 7 7 AN B[S 22 3B rob Lica—T 4 Y7 RREL LETH, 2—HFIZkoT
ERDBENRI-FHRBRE LD FET, VAKX A XENZT UF v T 1d LARIFHIR Python THEITXHh
370275 AOAZBHEH D ERA; 74 AV B HIRRIAL AL, DHELRPAN—Y a VIEREIEEL., 774
NOBEMIRZINCHIG U IRHES XHIWCTEET, BLAYDT—RATREIARARLT VF ¥k, N"—FKa—F
ENFza~xy K4 U XFHITHMIC Py_Main 20T OTHELIZT T,

K D f#i#i 7 7 a—F 1%, python.exe 721X pythonw.exe ZRER I~y F 74 V5L & ICHEMUHT
N F T 74N a— by vVERETZ2Z22 T, ZOHE, ZO7 V) r—y a VIFEBOARITIER L
Python TH2 X 5ICAZXZDT, ENWKEHELTWS Python 7Rt 27 » £ L OEEMT & XA 2 DI
-0 LINLEE A

BEOT O —F TRy F— D13, SR L CHARIRETH 2 Z L R RT3 72912, Python E77 7 AL L
UFALZ VA VA=A INBZNETT, BRIV F v OBREET TV r— a VEEHNICRE S %
BETIHEDRHZDT, v Fr—VRIErOGCEETEE T,

3.4.2 Python DIEHIAH

A4 T 47 A= RTEPN ARV INEBOIOIRDOEMELTEX5K87 7Y r—2 a2 TF, Python
HDAAHAOEMIZOBEMER T, —RINC, 77V 5 —2aORERRA T4 7Ta—-FRAZHD, —B
73 python.exe Z WM § 2>, EHEMIC python3.dll ZfVEd, ¥5 56D —RATH, u— NAJEER Python
A&7 2Rt T 30123 HOAAHOEMEEML T SV r—2a DA VAL —=2a 0% 774
L7 FYICELZETHATY,

TIVT—=2ardMEI R =, A VR T) ZPICENIRBR AR EZEE T 220D 2 DT, (EEDEGT
WA VA=V TEET, /2, HOAAHAMRAEES DL EHD Python £ VAL —2a Y EFS5DLTOD
WANZENIDD FH A,
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3.5 BNV ERIL

FE#eD CPython OEFYIDOMIC, BMOKEREERF > TV BBIEIN Ry r —OBH D T, UTEIAZRDOH 2
N=Ta e ZDXF—rRHHEETT:

ActivePython <=LV F 779 b7 4 —LHHDA4 VA —=F—, FFa X2+, PyWin32

Anaconda AXKD#H 3 (numpy, scipy % pandas D k5 7%) BERES 2 -, Ny r—I<Fx—I % conda

o

Canopy TalfEfY72 Python f##TEREE (comprehensive Python analysis environment)] T, T7 1 X £1Z2> DB
5{‘?\7 _}I/%ﬁyj i To

WinPython EL RFEADRZERAAy F =8, Xor—YDEARFDEDHDY —L%EETL, Windows EHD
TA4AMNIE2—Y3a Y,

INH Ry =& Python MO 74 75V DERHIAN—2 a B EENL LR ELEA L, 27 Python
F—LEINOZRTFOLERALYR- PO LERADTIHFELZX W,

3.6 Python Z#H9 %

a< Yy F7Far 7 b &Y EFIZ Python 273 272912, Windows DF 7 # L s DREZERE WL O0EZ 7=
WEEILBLNERA, £ VA F—F1% PATH & PATHEXT Z MR X824 7Y a v 2 EHMLTIIVET
. ZHFHEHEOS AT LAV A RERA VAL =2 a YOBARICEIEIICRZBDTT, dLIDRILIEFEN
IR N—2 3 D Python 25 O THIUX, Windows @ Python 5 >F v OFHERET L TLEE W,

3.6.1 E: RIREBORTE

Windows Tl. BELEEZEAMNICIZ—FLRLE P ZXFALNLDWATHRETE, HAWEavwry R oy
TR ETEXET,

—FNICIRIEERERET 512E, a~Y F 7Ry M2 E set a~v Y REfFVET:

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

INHDEHEF, MRCETEINLFALay Y —LMATERITEINGEEDa~ Y FITHEA S, £k 20a>
V= ADOHIRT 5T RTOT SV r— a YiZg EMBNE T,

R—t Y B TERHZHAL D DIEIMEFEOEBDOETEM N2 DT, FHLWEZEINZD RERIZHIEMT 2
ZE W TZEET, python.exe BA-TWE7T 4 L2 +VU% PATH IZBINT % Z &k, Python O NN— 3
YOSEHEIT B K 5 ITREET 5 72D ORIV TTIET S,
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Python Setup and Usage, J'J—2X 3.9.19

77 4V N OBRBEEBEEANCEE T 2120E, TAX—1] 227V v 27 LTHRERRy 7 2T TREEREHE
ERBTE0, (AVE1—RDTRAT 4R EHND) YATFLOHMRE VT BETRORE K& V%2
Vo 7 LTLKEEWV, ZHTIUD EWBEX4 70T, —FEEZEHE AT AREEBZEBMLZDBIEL
O TEET, SATLEBELEETZICEDRIZDTY YADFIRDIRNT 7€ 2 (D% h EHENER) HHE
T

FAMR: Windows 32 AT LD BAIC 2—FEREFELE T, ZORIZEENIT LD PATH DBIERNIHAR
YIZBERIERICRZZeRHD FET,

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

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

BE:

https://docs.microsoft.com/en-us/windows/win32/procthread /environment-variables Overview of environ-

ment variables on Windows

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

mand, for temporarily modifying environment variables

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

mand, for permanently modifying environment variables

3.6.2 Python 177 71 ILZzRDI1%

A=Yz 35 TLEH

HEIMICIER X5 Python 4 ¥ X =7V XRDAX— b XA =2 —JHEHZ# 57213 THL{. Python 2a~v> F7rn
T LEFHLEZVWEESI LS LNERA, A VAN =TI ZEDDDRERITIA T avBbh ET,

4 YA =T DRPIDR—IIZ "Add Python to PATH” ¥ \W\W5 NV DFT>avhdbh, IhEERT L
A YA P=F134 YA b= RS PATH IEM L £ 9, Scripts\ 7 A VX OHbEMENET, T
ckhavwry F7ey 7+ 5 python 8 XA T LTA YR FVRERB LD, pip XA T LTy 7 —
VAVAI—FREHLIEDTEET, a~v Y RI4 U2LDEERDT, A7V T bra~vy Fo4 Vgt
THRETL2IHTEET, AVVETAY OXEESBL TV,

A VAP ARHZZDF T a Y EAMCLTWER22 LT, 4 YA =5 2HEETLT Modify, %
BAT, TNEEMCLEEE T, HEZWEZ58 T b, PATH BRI FEICBETEE T, #E. BREHOD
BRE ESILTL XV, BIRAR PATH 121X Python 4 Y2 F =74 LZ M) REOCRERH D TT, 1Eh
DXy PV eREEIany TR > TRNTLEI VL, ZhHOEFIEUTO LS DET (UTHEMD 2 2D
IV VIEBCFEFEL TV A DERELTVET):
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C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9

3.7 UTF-8 €E—F

N— g v 3.7 T

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

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

(Windows Subsystem for Linux).

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

When UTF-8 mode is enabled:

e locale.getpreferredencoding() returns 'UTF-8' instead of the system encoding. This function is

used for the default text encoding in many places, including open(), Popen, Path.read_text (), etc.
e sys.stdin, sys.stdout, and sys.stderr all use UTF-8 as their text encoding.
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.

AM: 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).
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3.8 Windows @ Python 5> F v

N— a v 3.3 Tl

Windows @ Python 7 > F v, 742 Python D=2 a VOMNEBEDRE L RIT2HI22—57 4V 74T
T AZ VT (3 a~<vY R4 Y) TRHED Python DN—Y a YOFEERGZ 6N 2 2, MEEREL.
ZON=TYa Y eFEITLET,

BRIBZR PATH IS X B HIELE ST, 2D T UF vid Python O—F#IimN—Ya %, ELOGEBRLET, 2
DIVFXEIATAVARRBDINDBZ—HF DA VAL —2arDAFEBREL. £/ HiLiA R
F—AXh7ELED D EEON—Va v EBELET,

ZrF X DAV I FADHERE PEP 397 1ZHD 17,

3.8.1 &#IC

ARV ESA D 5EEHT S
N—Yar 3.6 TEHA.

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

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

py

A VAP =NENTWVWERHN— 3 D Python 2EFHT 21T TT, @BECBHICKTITZZLdTEFET
L. Biloa<y K74 V5 8EHEE L TEE Python KT I TEET,

If you have multiple versions of Python installed (e.g., 3.7 and 3.9) you will have noticed that Python 3.9

was started - to launch Python 3.7, try the command:

py -3.7

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

py -2

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

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

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

operable program or batch file.
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2—HF T2 ®dD Python £ AL —3a ¥y Tt A VAP —EICA TS a VTHEELRVED, S VF v i
PATH [ZEMEINER A,

The command:

py —-list

displays the currently installed version(s) of Python.

{RA8ERIE (Virtual environments)
N— a3 ¥ 3.5 @M.

(BHES 4 72V D venv £ 2 —UHERY — )L virtualenv TfE - 72) IREEEREEDS 7 27 7 4+ 772 JREET Python
DRI AN =2 a Y 2IEER T Y F v 2 BET DL, 7V F v B 70— BA YR TYRXRTRELZD
RABIREED S DZFATLE T, R — VULRIES DA VX T) X 2T 21203, KRB OEEZE1E3 2 2.
FXIARINC B — oL Python N—Y a Y RIEEL TL EE W,

AOUThH5ESTS

T AMHD Python X271V 7 b Z{ERLEL & 5, hello.py EWHHKHTUTORNED 7 7 £ VEIEK LT L
7ZEW

#! python
import sys

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

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

py hello.py

A VAP =ILENTVBERFTD Python 2.x D N—Y a YEENPFRRINBZIEITTT, T 17HEZUTDES
WEBLTATLEE W

#! python3

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

Ay PO L IZEZD, BB DLW "python” 1&4 ¥ X b —LENTWS Python2.x D
FN—2a v AT IRERBLTLZI N, ZHIRATEEME Y| python 23 —fAYIC Python 2 253
Unix ¥ QMDD T,
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771 IVOBEERTHSEET S

4 YA P=IURIZ, 7 ¥ F % & Python 7 7 4V (§72D% .py, .pyw, .pyc 7 7 A /b)) IZBET &5 T
T ZDRD, ZNHD7 74 V% Windows DL AT =5 —=TXINI Vv 7 LRI VF v aifiibi,
FTHRARZDERICHEEZ > TRAZ Y T BMEONIZREN-T a VRIEETED X5 FT,

ZDI I BEELHEIT, B—D T U F v BEEITONEIC L > TEED Python N— a > RIS R—
FTEBZETY,

3.8.2 > x/\> (shebang) 1T

A7V TN 7 7 ANDIEDITH #! TIHE o TWBHERE, ZDTIES =8> (shebang) T L THISATWY
%9, Linux D Unix R OS E 25 LAAT2d YR P LTVED, TNOLDT AT LTIE, A7
VIR EDESICETENDEDERTIDICLL b E T, Windows @ Python 7 > F v &, Windows I
@ Python 227V X+ DRI CHREZFHTEZ 2 X512l LofITldZzh s OEEDHAEEZRLTVET,

Python 227V 7 b D> 2N 1T7% Unix-Windows B TBMHRIREICT 2720, DTV F ¥k, EDAL 2T
EPMEDLNZDEIEET 22DDKED R a< Y FEFR-PFLTVET, P R—- I3 REa~Y R
BUTObONHD 5

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

e python

BRIz, 3 LAZ V7o 1{7EHD

#! /usr/bin/python

THE->TWbH, 7740 MO Python ODENREX N, AN ET, £ D Unix L TEEST 2 Python
A7V T PCRET TR IDITHFET 2EABDH Y ETDOT, FVF Y IXLDZNSDRAZ Y T EEIERLT
52BN TERIETTY, DREPFLWVWAZY Z b% Windows ETHEVWTWT, Unix L THHEHTH-T
BELWEES RS, 2 NVfTDS 5 Just THEDZDDOEMHITRNETT,

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

minor version. l.e. /usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.
N— a ¥ 3.7 TEM: python 7> F ¥ D 3.7 » 5. KEIZ "-64” Z{TIT 64-bit REERTEFE T, X5

W, YAFT—N=VaVBLDORAI ¥ —N=Va e 7—F77F %721} (Hl21E. /usr/bin/python3-64) T
fRETEET,
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/usr/bin/env JEHKD > = N UATITIED 5 — OB IR DR DD £5, 4/ YA P —AZHTW5S Python %
Byaiic, 2o Python TV 7 4 L% PATH » SRR LT, 24U Unix D env 707 F LIHIET
2IRBPENT, THd PATH HS5DMKRET2HD TS,

3.8.3 TN\ VTD5|H

¥z NVATTIE Python 4 Y 27V RICESNZEBMOGIHEIEETE2 I dTEFET, L2 = ANU1T
KMTO LS cHE»rL TSR LEL &5

#! fusr/bin/python -v

Zo%E. Python 13 -v A7 a U ETEHTSTL &S

3.84 hRXE2T1X

INl 771IICEBNDRETAX

FUFXiE 200 .ini 77 ANVERLIITEES, BEMNCIE. BHEDO -4 —® Yapplication data” 74 L 27
MU (D% b, Windows DB SHGetFolderPath {2 CSIDL_LOCAL_APPDATA # 5 X THEXRER->TL 37 4
L7 M) D py.ini &, FYF Y EELTA4LVZ MVICH S py.ini T, AV Y=V ROFVF v (DOFD
py.exe) & 'Windows’ fRD 7 > F ¥ (D% D pyw.exe) ZF—D .ini 7 7 A VE2HHL £,

"application data” 74 L2 MV THEESINLHRER, ET7 7 VOBCH DL DEEEINET, 2Ok
B, FVFrOBCH S ini 77 ANNDEZRAAT VAP TERVL—HFIE, 78— UL ini 7 7 4 LA
Davy Pz FFEZ (override) TEE T,

77 LD Python N—2 3> DHRXEZIAX

EDON—=Y a»® Python 2a= Y FTHEAT 22 ED I/, N=YaYEffithavry FicgdohsdZ
EMBDET A=Y a VEBEiFIEIX Yy —N—Ya YBESTHRED, AT a YO VAR (V) LA F—n—
VaVIRETPEFNICHEE T, I 51T, "-327 R "-64” ZBFL LT 32-bit H 5 W& 64-bit DEH 5 DEIENE
REhd et RTEET,

72X 213, #!python ¥\ H & 2 NUATIEIAN— a VBHiT2EAEEAD, #!python3 IFX T vy —N—V a3
BPET A=Y avBHiteEaiET,

AV FIAN=Y a VBT EOD bW E. BIEAR PY_PYTHON 28EL T, 774V EON—Ya Yy
BHiTEIEETEE T, RESNTOARVEA, 77 4L MEZ 737 TF, TOEHIIE 737, "3.77, 73.7-327,
73.7-647 DX RERDEZATY FIA4 VP OIEETEE T, (7647 7> a »id Python 3.7 D 7~
Fy TCLPEIRV I EICFERLTL XN, )

<A F == a3 VEMITFO RO HIRWIEE BREZE PY_PYTHON{major} (Z 2T {major} . il THE
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ENZBEDA Y v — "= a VEMITF) TREL TERRBRAN—Va Vv E2IEETAILDTEEXT, 250V okt
T avRROPLRINUI. TUF viEA VR P —EAD Python N—=T a YEFIELT, BRorokzd
AT %= N=TaVAFYAFT =V VIV —RADSERHFOBDOEMHLET, RAIESNTVEDIITIEH D FHA
B, HEIIEDRAY »—N=Va VRTRBRICA VA =N LIN=Ta IR ET,

64-bit Windows T, [Fl—® (major.minor) Python N— a > ® 32-bit ¥ 64-bit O /7 DML ¥ A b —1
SNTWIHA, 64-bit N—Y a YDIZIBEITEILESNE T, THUIXT U F v 3 32-bit & 64-bit DEBLLTH
SZ25Z LT, 32-bit DT UF viF, FBEINZA—Y a YHFEARBEETHIUI, 64-bit D Python 2B LT
FALET, HE EON=Y a3y PCRA VA=A EINTWVEINDATT VFyDEEHETFRTE, 2
N4 YA b=V ENLIAFICBEFRL RS (DF DEEITA Y X P =S/ Python & 5 ¥ F ¥ % 32-bit
» 64-bit DEFSHR D XWV) kI FT 270 TT, RELAeBD, A 7> ar0 7327, 764" ¥ 7 4 v
JATIDEPREETEET,

fil:

o HHETZATY a BT EINTVARVES, python B XU python2 a2 =¥ FidA4 Y X b — L& TW
BZHHTD Python 2.x N— a Y EHA L, python3 2 <Y FiZA4 Y A b =L XN TWBHEHTD Python
3.x %’fﬁﬁﬁ L/ij_o

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

o PY_PYTHON=3 DIF#A. python B XU python3 2 < ¥ Fide 24 Y A M —LEA TV B HEHD Python
3EMHLET,

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

major version was specified.)

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

BIREBICMA, RUREE T YF v2MES INL 77 A VTR TN TEET, INI 774 LDZHET 3
t 27 avid [defaults] MHIN, F—RIIRBEZBOF —H2 0 PY_ EWHEEHZWNoZbDERULTY
(INI 7 7 A LD F—ZBEFALF/INLFER LRV LICTHEELZIWV), BEZBONEIX INI 774 LT
DfEEE FEZLET,

Il Z 4

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

[defaults]
python=3.7

e Setting PY_PYTHON=3 and PY_PYTHON3=3.7 is equivalent to the INI file containing:
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[defaults]
python=3
python3=3.7

3.8.5

&

B

BRIEZR PYLAUNCH_DEBUG ARRE SN T W b, REMHTH o ThH, 7 F v 3@ZWlEH%E stderr (DF D
Ay =) KHHLET, ZOBERDX v L—JIFFMT LHD ZOVHDTI, 50V o= aro
Python 23HI X iz, BRERFEDAN—Y a YR INzh. 2 LT, MO Python 273 2 Db
JZIEME/R A~ Y R4 VY EHZTINET,

3.9 E2Xa2-ILDORE

Python 13 EH ZD 74 77V (¥ site-packages 7 # V&) A YA r—LL7&T 4L 27 bVITHEIHL E 3,
Z D7, Python % C:\Python\ 74 L 27 bVIKA YA b=V 1LAETEL, 774V DT4 77V
C:\Python\Lib\ IZfFfEL. ¥ — F%—F 4 —DEY 2 —/1iZ C:\Python\Lib\site-packages\ IZf&T % Z
i x93,

sys.path #5752 FEFE X9 51213, DLL 2[R U4HT (pythond7. _pth) 22EfTAIEEY 7 4 L (python. _pth) &
FCARID . _pth 77 A LEMEHR L, 1{TIZOE 1 DD X ZHEEL T sys.path ISBMEN2 L 3ICLTLE
W, DLL #AlZEDOWET 7 A VEETAIREY 7 A VHITEDS W7 7 A e EESLET, ZhUTED, €
BB, TYRA LEHARAOLEARTOT T LB NATHIRTE LT,

T7ANVDBEIELLE 2lE, 2TOUVI R MY LIRBEABIIEHR N, REEE— N2k D, 207 7 4 )LIZ import
site LHEELTWVARWVIEDIL site DA Y R— b TERIRDET, 2HTL # THEATIIEMHEINE T, Zh
ZHDRRIZT 7 A VDGR THO SR D 2 WIFHN AR T, site DDA VKR — P UIFFRI SN TES
., EEDa—-FIFITEHFA,

import site ZIEE L7k Fid. (7 ¥ X —RaAT7HHENIATHZR V) .pth 7 7 A LI site EY 2 — Mk D
FHEOMEINSE Z EICERLTL XN,

._pth 7 7 A WBRA P o7z Zid, Windows Tl sys.path IZXD XS ICREINET:
o REICEDTY PYDBMENET, JAIAILYPT 4 L7 P EREBELTVWET,

o FDRXIZ, PYTHONPATH IRIRZEBMDBHEAET S L &, RIEZH THHINATVWE IS5 CEMINE T,
Windows Tl K 74 Z3AIF (C:\ 2Y) XAFT 27012, ZOBRBEBICEEFNS SADRXY]H XF
B Iaor TRITUERESRVEIERL T X0,

e BIIT” 7SV —a®D,R” % HKEY_CURRENT_USER %> HKEY_LOCAL_MACHINE O+ ® \SOFTWARE\
Python\PythonCore{version}\PythonPath OH% 7F—¥ L TEIRT 2 LB TEET, 7% —137
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ZANMEE L TR any TRYISNEASALFHNERO I e TE, FHL/SRD sys.path (BN
nFEzT, (HFEDOA YA =7 —=1FFXT HKLM LAFALERVOT, HKCU 13#HZETT)

PYTHONHOME D& ESZI N TWBEE, ZaH "Python Home” ¥ LTHbh T T, ZhUANDEE.
"Python Home” ZHEE 3 272012 Python OFEIT7 7 A VD205 7 HHIZ 7 £ L7 (Lib\os.py ¥
721X pythonXY.zip) AEEINF T, Python home RO 7HE, Z2ITh50WLD20DHTTF 417
MY (Lib, plat-win 72 &) 2 sys.path \ZEMSNF T, ROoroRkro%BHE. 27 7% % Python
path 1LY R b VICEERE N7z PythonPath 2 SR XN F T,

Python Home 23 E22 53, BREIZE PYTHONPATH DSHEE SN T, LYA MV I Y M UBEOR Lo
A, BET 277 40 PO ARZABFHENE S (Bl .\Lib;.\plat-win & ¥),

XA VDEITT 7 AN ER UG —D EDT 4 L2 FVUIC pyvenv.cfg B3H 235G, LT O R o 7-HHIAN#E
HEhxd:

e PYTHONHOME P3FHEZINTE 5T, home DHEN A ZADBE. home HETEDBERA 4 Y DFEITT7 7 4 LD o

ETBADTIERL ZDORREBHNET,

FRELTIORDET:

o python.exe 2 ZNLHND Python 74 L 27 b VIZH B exe 77 A NVEET LIz E (A VA b= EN

TW3HETSH PChuild 22 5EHEETINTNSIHETS) core path 2FHE N, LI ZX M VAD core
path IXEHINFE T, ZHLHDL P Z b Y D ?application paths” IXHFIFHAATNE T,

o Python 2MidD .exe 7 7 A (DT 4 L 7 b VITIFET 255, COMBEHTHAAENZIGERY)

AR FENTWVEHEIE, "Python Home” 3HEEZ T, LI X M VIZH B core path 3F|H S E
T, ZNLHADL YA MY D "application paths” IXFICFHAAETNE T,

o Python 232 ® home ZEOF 6N, LYZAMVDMHEDRVES (ZHUIWL 22D THBLLEA ~

At —=Yaryty b7y TORMINTG exe). NRZHNMNRDOT 7 + 0 b & UTHIAAZ2MEDNE T,

HED7 7V 7 — a YREAYIC Python 28 FILLEZWEEIKIZ, UTOHE (DWIFhh 3 EH)
WEDIEIPDA YA ML= a v OMEZEERITE N TEET:

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.

python3.d1l % python37.dll ZHEDHET 7 7 A A hrbu—FFT 2D THIUL, Py_Initialize()
WEOCH L2532 - Ty Py_SetPath() 2 (FfKT®) Py_SetProgramName() Z*BH/RAVICIESH LT 72
2\,

HED7 7YV —a b python.exe ZiEEHI$ 5 HiIC. PYTHONPATH %227V 7 L7bh EHE L,
PYTHONHOME %%t » N L TL &V,

If you cannot use the previous suggestions (for example, you are a distribution that allows people to

run python.exe directly), ensure that the landmark file (Lib\os.py) exists in your install directory.
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(Note that it will not be detected inside a ZIP file, but a correctly named ZIP file will be detected

instead.)

IHBWESATATAL RIZA VA=AV ENTT 7 AND, HREOT TV r—3 a ity RLEn-EiEs
A7V DaA—IBELBRVEIICLET, ZhE2 LRFTNEDRZZDT7 TV r—aroa—FiE fiirl s
MEZINZ 20 LT ERA, ETHELLEBRIIORENRETT, EZLODDEFL IR Y NDIEFHED 2%
I —H D site-packages DEEZ D LZIFRT VLTI,

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

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

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

3.10 EMDEZ a—IL

Python 13277 v b 7+ — 2 H#ZHIEL TV E 25 Windows IZL2RWVWI=—7 RIKRED H D £ 9, 151
FGATIVEENLD I A4 T T VDM T, BOPDETa—b, ZI5WVoEEERHES 2DDRA =Ry v B D
S

Windows B OIEHEE Y 2 —)LiE, mswin-specific-services IZEPNLTVE T,

3.10.1 PyWin32
Mark Hammond 12 & » TBIFE X7z PyWind2 €2 2 —uid, #A 7 Windows EHOY R— 23T 2EY 2 —
NEETT, ZOET2—NEHUTOLI-FT 4 )74 ZFATVET:

e Component Object Model (COM)

« Win32 API FEORH L

o LYXTY

o« ARVIBS

o Microsoft Foundation Classes (MFC) user interfaces

PythonWin (& PyWin32 i@ L TW3, 3 FIVDMFC 7 V5 —>a>»TF, ZHRIEEL ML DTNy
e ate. #lAAAAREX IDE T,

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

Python and COM by David and Paul Boddie

3.10.2 cx_Freeze

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

requiring your users to install Python.

3.11 Windows £ T Python Zd>N\1ILT 3
CPython ZHATa Y XA L LEWES, RIIKITANEZE V-2 ZEET2 22 TT, &IV Y —RHED
VA LW Fxv 7Y F EXY YA RTEET,

The source tree contains a build solution and project files for Microsoft Visual Studio, which is the compiler
used to build the official Python releases. These files are in the PCbuild directory.

LIl R art 22 oW TO— RN E#RIZ. PCbuild/readme.txt IZH D T3,

PEERE Y 2 — iz DWW T, building-on-windows ZZH L TL 72X W,

3.12 ZH DTS5y b T +—L

Python ORI RBIFEDOH T, WBECHR—-bPINTOVEERODPDT Ty b 74— 40 (—F —SHHIEHD
TREDZDIZ) $R= P IR KR>TVET, TRXTOHR-FINRVT T v b7+ —AIZDOWTOFEMIE
PEP 11 #F = v 7 LT EE W,

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

AVNRANFEAAL VA= FPREINT VBT Ty b7 4 — IOV TOFMZRERIEX Python for Windows
ZPHBRLTLIEE N,
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https://cygwin.com/packages/summary/python3.html
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FOUR

USING PYTHON ON A MAC

E# Bob Savage <bobsavage@Qmac.com>

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

out.

4.1 MacPython DAF 1> X +=I)l

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

available there.
AVAF=IEZITIEWVLDODDBDNBFIZAD T

o Applications 7 # /X IZ% % Python 3.9 7 # /LK, NAD Python 74 A bV a—>a i
EENZHFERE IDLE; ¥ Finder 2°5 Python A7V 2 X702V v 7 Ll EICREET 2
PythonLauncher,

o Python E{T7 7 A 1% 54 75 V% &Y /Library/Frameworks/Python.framework 7L — AV —7,
A VAP=FET 2 NVDRRZZDHFIZEML £F, MacPython 27 ¥4 YA =3 212id. Z0bH
3 O&HIFRT AU L WZIFTE, Python EfT77 7 A AADS YR Y v 7 U ¥ 2713 Jusr/local /bin/ IZE D
NTVET,

Apple 2t LT3 Python ® L FiX /System/Library/Frameworks/Python.framework ¥ /usr/bin/
python IZZNZNA VAP —LENTVET, T Hid Apple VEELTWAHDTH D Apple ¥ — Fos—
TADY 727 MERT 20T, MMELADHIFRLZZD LTEWIFEE A, python.org 2HF L= a
Y@ Python 4 YR M —VF 258103, ZOENIEFEICEEST 2 2 DOHEKRZ Python BREE 2 ¥ a—X&
WA VA= ENB70, BKT 35D Python DR EREL, HHT2 I AEETT,

IDLE 2NV TR =2 =23 D Python D RF 2 XY M7 78R T2IeHNTEET, L Python 232X
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DHDTDEHEIEZ P F 2 X bDF 2 — b TN EZREAPOHAED L I 2BTITDLET,

LM Unix 77 v b7 4 — 24T Python ZHEWEN TV 2EE5121E Unix & =550 Python 2271 7+
DETRZOVWTOHIZHD I ZBITITDHLET,

4.1.1 Python XV hDORITHE

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

ment, see section /DE and use the Help menu when the IDE is running.

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

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

R—IFAPBRAT7 Y T M 2EITT B /usr/local/bin 3T 2 LD RRAWZEENTWS Z L BHEERL T2
é{L\O

Finder 26227V 7+ 2FTT2DITE 2 DDERDH D $3:
e PythonlLauncher N FJ v 7§ 3

o Finder D&Y 4 ¥ F 725 PythonLauncher ZZ DX 27 U7+ (b LLIE py RZVFMET) %
ST 74N D7 TV =2 ay e LTEE, RZVT M T 740K TV2 ) v 2 LTLEE W,
PythonLauncher DRIEFREIIIE DK HICAZ Y S N 2RTT 202 EH T I2MALRREDNDH D F5,
option F—ZHLRNL I v VTR TETTIILRINOOBELEZONET L. REREX
Za—DOETORTICH L THRELET LI TEXT,

4.1.2 GUI TRI VT +ZET

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

Use pythonw instead of python to start such scripts.

Python 3.9 Tid. python ¥ pythonw D ¥ 5 5 THHZX F T,
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4.1.3 Configuration

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

MacPython ® Python /S 7 —Y DA YA b —JLIZDOWTD X 57 2 1EMIX, BIND Python INYTr—IDA >
A b=l #HiZBRL TLEE W,

4.2 IDE

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

4.3 EMD Python Ny T7r—S DAV A M=)

BIID Python Ny 7 —I% A4 YA =T 2HENRNL O0HD £5:

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

e 2L D,y r— % setuptools LIRS pip T v N—F 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 RT2HERNLD0HD X5,

PyObjiC & Mac ORFTOFFEIEMBTH % Apple @ Objective-C/Cocoa 7 L — LT —2Z D Python N4 ¥
T4 ¥ 7 TF, PyObjC DIEMIX https://pypi.org/project /pyobjc/ I2H D £5

Python D GUI V—vF v M, 70X 7 I 9 s 74 —240D Tk V—1AF v b (https://www.tcl.tk) FIZH
ANz thinter TT, Tk D Aqua 4 7 4 73— a ik Apple 28 OS X IZAY R LTED, H&HiN—
¥ a Y& https://www.activestate.com 2H XY >0 — FBRXUA VA=AV TEET; LY —ZAPHELF
THIEHTEET,

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

mentation are available from https://www.wxpython.org.
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PyQt is another popular cross-platform GUI toolkit that runs natively on macOS. More information can be

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

4.5 Mac £E® Python 77U —> 3> DEeH

The standard tool for deploying standalone Python applications on the Mac is py2app. More information
on installing and using py2app can be found at https://pypi.org/project/py2app/.

4.6 ttDJYV—2X

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

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

IF14X2Z IDE

Python 7025 I v 7 S53E%2 Y R— 32 IDE 372 EAHDET, ZLDIZF 4 XL IDE KES YRy 7
ANA T4 MMEBE. TNy Y —)L, PEP 8 5= v Z7I¥RENH D £ 7,

WHEN I —E& % B 2121&, Python Editors % Integrated Development Environments #5411 T < 72X W,
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1%

>>>

2to3

B

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

RDHDDVEZHLNFT:

o AVERIITATVINMEZBVWT, ATV IEINTza—FTay s, MET2EHDRXY]D XFOM
ChfggN. AEan, HFEN. == A/ oA, 731 -2 -z, a— R2ANT3BICERREh
577 %)L @ Python 70> 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®a— F#% Python 3.x D3 — NIZE#]T Y — L TT, V—Ra— Rzt L TZ DR
ZE (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HkDOY —n e LTHR 2 A2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBMML T E W,

abstract base class (IRELES 7 R) MREIE S T R duck-lyping EHTET % b DT, hasattr() R DI

DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HAEICA VX —T = —
AR ERTD2HERRERML 3, ABC 3R (virtual) ¥ 727 7 2A2BALET, IR 7 A0 5
AL EBAD, ZNTH isinstance() X issubclass() WKERHENET; abc TV 2 — LD FFa
XY P EBRLUTLZE W, Python 123, ZL DflAAA ABC 2RI A TWE T, DX,
(collections.abc EY 2 —/LT) 77— XHi&, (numbers £ 2 —LTC) #, (io EY 22—/ T) A VU —
2. (importlib.abc EY 2 —LT) 4 Y R—=1+ 774 Y EZRIB =X —T7F, abc EYV 2 —LZHHLT

HMED ABC Z1ERTZ £3,

annotation (7 ./ 7—YaY) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicKD

type hint £ L THEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH 7 7A@ B
7 T=YavidEnEhEeY a2, 7R, BBD __annotations__ FHEMICRREATVE T,

BEREDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,
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argument (E5|E) BIBR MO TEIC, BB (F203 XV Y ) KEITHETT, ESluid2@Es D £75:

o F—TU—F3IE: BBTOH L OB I BORNIEAF 23O Wb D (fl: name=) %2, ** ITHLlT 7= EE
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— K5
T3

complex(real=3, imag=5)

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

o fIESIH: ¥—7— NEEHLANDGIR, (ESIRUIGIEY R P DEFICE L ZEMNTE, £ * ITHlT
7o iterable DERE LTEST ZEMNTEET, HIRIIE. ROBITIE 3 & 5 3T HMET TS

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

FEIBUIBBDOERIC BN THEIN EOr — A AZBICE D B Tohkd, DL T2IT 5 HANTOWTIE
calls ZBL TR E WV, YRy ZRARXBVWTHGIBERTLDIZHoWHHEES T KT T,
il 7 fEIR e — A VZERSEHID 4 Toh T,

R51% . FAQ @ FEIBERGIBOENIMTIR? . PEP 362 2L T T W,

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

asynchronous generator (JERIHAY = % L — &) asynchronous generator iterator %3R3 B TF, async def
TERINTZarL—F VEABIZHTOE T, yield REFFOHATRELD £3, yield X async for
N—TTHEHTE2EDOUM S EAERT 2 DIFHINE T,

HEIIEFAY = 2L — ZBBERLE T2, RISk -> TR RS XL —21TL—& 2838556
BHD ET, BHNSNEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

JEFHAY = 2 L — XBAEITIE, async for XX async with X772 TR avait Rdb D22 H D
3

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

ZAUE, __anext__ () XYV v FEMo TR X7z X2 awaitable A 72 = 7 b %ZiRT asynchronous
iterator T3, Z D awaitable & 72 =7 ME. XD yield ANE TOIEFIAY = 2 L — X B DO AME T
TLED,

yield I2< 3702, ZOMBETORIFRE (1 —HAZH L RERED try ) MIZ—F 1S h %

T, __anext_ () TERINZMD awaitable iI2 & > T RIS T RL—F 1T L—4 BERICHBIA
e &, P LEM ARG L £ 9, PEP 492 8X U PEP 525 22 L T3,

asynchronous iterable (JEFEIA A 7 Z 7)) async for XOFTHHTES2 A7 227 T3, HHOD
__aiter__ (O AY v Ed» 5 asynchronous iterator 2RI IR F¥ A, PEP 492 TEHAX
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NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter__() & __anext__ () XY v FEFERELLATY
=27 T3, __anext__ & awaitable X 7Y =7 P 2RI RFNIEX7Z D £E A, async for &
StopAsyncIteration fISV 2k 32 £ T, IEAMA 7L —&X D __anext__() XYV v K2HRT awaitable
ZRIRLE T, PEP 492 TEHAIIE L7,

attribute  (B1E) 7Y =7 McBEM T SN, Fy PRERC X > THRBITERINZETT, flREF 47
Pzl b o DEN a ERo TR E, FORERMIE 0.a THRINZF T,

awaitable (fFH&FTRE) await R CTHAT 2 Z e R Z AT =27 b TT, coroutine 2> __await__() XV v
KRHZATI 27 FTT, PEP 492 2B L TLEE W,

BDFL &ARIE =& EMEE#E (Benevolent Dictator For Life) OBS T3, Python OfF#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A V) bytes-like ZT TV b DiARAABIVEZRALNTES TJ7MILATox
Tk TS, XM FVT7A0DHNE N FVE—TF ('rb', 'wb' or 'rb+') TN T 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA Y A XV ATY,

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

bytes-like object bufferobjects Z %R — b+ LTWT, C FFEDEKT Hifi L7z contiguous N v 7 7 — EHE{kn]
AEl2 A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—f#V72 memoryview # 7Y = 7 b3
ZAUTH D £F, bytes-like A 7Y =7 NI T—XEHE, N FVU T 7 AAANDRIE, V7 vy FERIEH
LB ERYE, N FUTF—XEBERTZVAVARBECHHT 2B TEE T,

RODPDBIETEINA TV T —RELET 2RENDHD FT, ZOWEDO FF 2 XY P TREL "HAFE
A[REZZ bytes-like £ 7 =7 M KEKRLTWET, ZHEARERANY 77 —F 7Y =7 ML, bytearray
¢ bytearray @ memoryview REDEFENET, T/, HOBODLDIMETIIAELRA T =27 PO
AFVTF—=& (" HAH LEHD bytes-like 777 1) ZRELEF, Z4UTII bytes & bytes D
memoryview 3 7Y = 7 M EENE T,

bytecode (/N4 b2 — F) Python @Y —Z 23— K&, Python 712 J 4 ® CPython £ > & 71 X DNFEREKH
THENA Fa—FAaryRfLEnEd, N ba—FaE .pyc 774 MZF vy adh, AL7 7
ANP_FEHICETEINZ L ZREDEHRICRDET (V=R =F2o6L ba— R NOFHEDa >4
MIEEINET), 20 " HRIEFE (intermediate language)” 1. %% DA+ a— RIxtin 3 2 $EMEE
RHEITT A REYSY TEEST 2 VWAET, BEERERL LT, N Fa— FIEER S Python KAE~
UBITEWES 32 Z 2%, Python VY —RBTHRETH 3 Z 23S TVEHE A,

NA ra—Foma—Eid dis EVa2a -1 ZHHET,
callback (=N 7)) RERD D ZRERTHEITEI NS 72DI5 e LTHEI N 2B

class (ZIR) 2—F—EFA Tz b 2FHT272DD7 L — T, VI7RAERIEE. 207 IR
DA VARV ALOBERETEZAY vy FOEREEZAET,

53


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

Python Setup and Usage, J'J—2X 3.9.19

class variable (27 7 AZEH) 7 7 A LITERSIN, ZFALNLT (DFED, VJFRADA VARV A ETIERL
I2) AHEINZ ZEEZHNE LTWHBEKTT,

coercion (BU#EH]) AU D 2 518z HEORTIITON S, H2HDA V2R ZADHNDEIANDEEERDZE
T35, HlZIE. int(3.15) FIFEVNBURBUE R 3 WAL £ 5, Lo L 3+4.5 Tl &518035H
B ) (—oFBE —OFE/MNIGEE) . NEZE 3 2 R0 E CBNC AT & 21T UL TypeError fil44A3
BFongd, MlHs R0/, TRTOGIIE. 728 A AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥ WS k512, Fur o< =R UCRICIEFL L 2wl £8 A,

complex number (HFEE) L<HONTVEFEHREZNIRL72H DT, IRTORBUIFEH L EHOME LTERE
NFE T, BEEELEEN (-1 OFAR) KEHzHTLb 0T, —RIE¥TIE 1 eEFE2rh. T¥TIE j
LEINE T, Python 3EFBICHAAATHIGL., BEOKRILEZM > TWET, BEHIIREIZ j &0
UTEEFT, HlAE 3+1) TF, math €Y 2 — VOERFIREZFA T 21213, cmath Z{HVF 3, HHE
HBOMEAED 2D BELRBEEOKRE TS, HEEZECRITIUE, IZSEEVZEHELTLE>TLWT
L&,

context manager (27 FA I —TV¥) __enter__() & __exit__() XV v F%REFRTSZL T with X
NOREEZEMT 247927 FTF, PEP 343 2R LT ZX W0,

context variable (27 F A MEE) a V7 F X MKFL TEREZFOEL, ZhE. D2ZEBOEDE %
DFFAL Yy FTRZEDBIAL Yy FR—HLZA L =P TVET, LALIYT7TFAMERTE, 1
DDFEITAL Y NIZWL DDAy TF A HH DG, 2 ¥ 7 F X MERO T RIS IEFRBI & 2 2
DEHDBY T, contextvars ZZML T X W,

contiguous  (Bi%E. Hiit) Ny 7 7 HIEIEIC CHEET 7213 Fortran &t TH25EIC. £D Ny 7 7 338k L
TV EARBREET, ¥rXTL Ny 7 713 C @i TH D Fortran @ TT, —XITORLHITIE, ZDHERHR
FATREY LTBHET 2 KO CEEIN, RFAELR2ORE DM T EF TS E T, 2XILOD
C-H RS TIE, X TV 7 N L RAIRCER 2K 2 B3 RBEOBATHRINCLD % DITH L, Fortran
HEAE RIS TR BRA OIS A FHRANCEN & 57,

coroutine (IN—F V) AN—=FLEFHTN—F DI —BREXTT, 71 —F 3 RD i
HHAD. Hlokd s MEr o HE T, ar—F L IIZ L ORRABRMIELH AL, 15, BT
EMTEFT, aL—F VIF async def X THEETZET, PEP 492 2ZRL TS W,

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—FE2EOZ MK ET, Zh bk PEP
492 THAZINE L7

CPython python.org TEAA XL TWA, Python 1027 I v 7 FFBEOEMERNLRFELE TS, "CPython” ¥\ 5
HERIX, Zo0%E%E%R Jython % IronPython ¥ \Wo 725y XBIF 2 XRENE LS ICHHAINE T,

decorator (7L —%) BIOBMUE R TRIBCC, @, owrapper HXX TRIMZ MY LCHEASWE T, FaL—
2 DO— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT a2l —TF, XD 2 OOBBERIIEHRWICA TS DT :
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def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, HEDHDLDAFTEA, T7aL—XICOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

descriptor (FAZVUTR) XYV v F __get__(), __set__Q, H5WIIE __delete__() ZERLTVELF T
I ITT, BB FRABUENT RV TR TH 2L &, BHEERICK - T, FEL TV 2RI BIEHME
UHINET, BHE. getset,delete D7=DIZ a.b EEL 2, a DI TRAFHENTA I 27 b b 2HEKEL
ETH, b BTRAIZV TR THNEZENETNDT A ) FRZRXY y RRREFHEINET, TARAZ Y TXZOH
fiild. Python 2 BT 2 ETHEYZDET, 2WOIDIE. TRZVFRZZRN, B XYy R, 7
ORT 4, ZIAXY v R, BIXY v R, ZLTR=NZF72ADBEE Vo722 OREEDORE 05
T3,

FRZYTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide ZZ /B L TL 72
é L\O

dictionary (#¥F) EE D ¥ — 2 EINEANT 28885 TF, __hash__ () XYV v F¥ __eq__ () XY v FEHE
LLEBDOA T =227 b 2F—ITTEET, Perl TlE Ny 22 (hash) EFEHIRTVWE T,

dictionary comprehension (FFEHWNERGD) iterable NORTH 2 WIE—FOBEREME L T, ZOMEI1 LR S
HEPRT a7 MrEZH T, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
P n % 2 BT 2EFEEZAER L 3, comprehensions S L TL Z&E W,

dictionary view (##&FHE 2—) dict.keys(). dict.values(). dict.items() 2RFTA TP =7 bTT, FHHE
DEHOEHN s 2 —2REL T, T2bb, HEILEINLI b a—B3Zhz2 ML £7, &FEH
Va2 —ZEHIICTERZ Y R MZT 512iE list (dictview) ZFHAL T2V, dict-views 2B LT
{IEEW,

docstring 77 A, B, TV 2 - LORAIIONTHEIXFHV T INTT, ZDAA — b DETRHIIIER X
NETH, ar L Lo THAlEh, 20277, BB €Y 2—1D __doc__ B LTIRIFE R
FT, AV IRARI T a v TEL GRIE: B LTSBRTZX3) OT, A 79227 D RKFa X%
FH HERN IR GFTTE,

duck-typing H2A TV 27 I DIELWVA VR —T 2 —2A%EFF>TVEPERETZ2DICA T =7 FORER
BRWTRTTIVITRZANLTT, bbic, BiicA 7Y =7 DX Y v RREEDFEZN I D bz
DLET, (ZPEADESIKEZT, 7ADESREITIE ZRETLLTHS,)) A VY R—Tz—A%
BEIDEMHTEZI T, EFRLIFHA vEha—RiE RVE—7 4 v 7 RRELFF L TERRER A EX
BET, Xy 7 XA type() X isinstance () I KB HEZ BT E T, (F72L. Xv &4V
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7% HMREEITA THETHIedTEXT, ) 2ofb b, HMAIZ hasattr ) HES FAFP 71
7oV 7RMALET,

EAFP TEBA[%2 2 2 X DEFL %3S HHAES (easier to ask for forgiveness than permission, ~—7 4 —Dik
H))) OIETT, D Python TIAL LN TVWE =T 4 ¥ T AXALTIE, @EITERNR X —CEMED
FHETZ2DDEMREL. ZDIRED R TOWHGE N ZHRL T, COMBTFERSEIa—T 4
VITAZA NI, try XB I U except XD/ EADHZDPRHETT, ZD77=v 271k CDLXS
REBETILIMHONTNVS LBYL 2AX A LBV S DT,

expression (R) I DOHEEFHEND. —F & % D DML (a piece of syntax) TF, FWiZ 5, A3V
7 Z7b, 4l BT 7t A, HETPEBEECH LAY, EHERTROBEROBAERTT, o2 D

FEYIEW, Python TIXEBOETOMBERNA L VI DI TIEHD FHA, while DX SI1Z, AL
BHEZZNWX DD %5, RABRTRERINXTT,

Aoy

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

f-string 'f£' R 'F' ARV XFINY 7 I UL Ofstring” 2 FEER, 2T 74—~ v FEALTFINY
77V OREMEHOAFTT, PEP 498 3L TL X,

file object (77 ANFTI =27 ) FRDY Y —ZAD T 7 4 LG API (read() % write() XV v FEF§
DHD) ZRALTWEATY 27 b TF, 77A4N0F 7027 ME, fERENLFBRIZE T, EED
TAARZEDT 7 AN, ZOMDEXA TDOR L —=IRBETNA R (B2, BHEAHT, £ XEY
Ny T2 Ty b AT FE)ANDT IV RARZBNTEE T, 77 AVA TV 22 NI file-like objects
X streams ¥ SFHINFE T,

T3 ANF TV 27 MIEERE 3 EELDET: £ N1 F V=T 71, Nv 773l N1F
=T 74, ZLTCTFALTZ 74 T3, A VZ—T7 24 R io BV a— LV TEBRBINTVET,
T 7 ANTTY 27 AR BREHER 72 S7TRIE open() B EfES Z 2T,

file-like object file object & FFET T,
finder (774 YX) A YER=PEINTWVBET 2—LD loader DFEREZFRITTE2A T2 M T,

Python 3.3 T 2 D7 7 4 Y XD H D $7, sys.meta_path THHAEINZ meta path finder
¢ . sys.path_hooks T N3 path entry finder T,

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

floor division (YD & THRE) —FLWERICYI D T2 BAMWERE, VD TREEE T // T, flzE,
11 // 4 22”2 b, 2R I FMCEFE/ NS BOEDRRETIE 2.75 2V iB-oTE %3, (-11) // 4
F -2.75 Z INEWAIC Ao 2 (RIT: ADRERARANDOIDZITI) OT -3 IZK2 I LIFERELTLEE
W, PEP 238 ZZR LT,

function (BI%) PRV LANCEZ IZR T —HOX D Z & TY, BRICIZ 0 Lo E518 2T Z e rHkRE T,
FEEDOEITRHICT Bz RS2 2 ek E 5, R51E. AV v R, function ZBML T X W,
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function annotation (B(7 /77— a ¥) BRD 5 X —=Z IR DED annotation TF,

By ) 5—yavid, BEEEEY Oodicfbxd: flziE, ZoBX 2 5D int Blo5%
ZECR L HFE SN, ¥72 int oKD EEREO LI ATHET,

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

return a + b

BT /) 77— a v OXER function O CRFHINATVWE T,
HEREDIBAD D B variable annotation ¥ PEP 484 2ZMEL TL Z X\,

_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when it
will (or did) become the default:

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

garbage collection (HFR—YavL 7> ay) ZLBEHbDIZ 2 DRWXEY ZFRT 20U T3, Python
BEAY Ve, BESHEEMH UBE T 2ERIN—aL 7 X2 o ThAN—YaL 7y a v &f7
WET, IN=YaL 7 XiF gc BV a—&ffioTHIETEET,

generator (¥ = L — &) generator iterator 2R FBIT Y, BHOBEBUIEITWE A, yield XeHFo R
TERDET, yield Rid. for V—FTHHATEALD ., next() BILTHEZ 1 DT OWMH P LD TE 3,
EDM R ZERT 2 DIEHINET,

HEEY = AL —XBBEHELETH, RICE-oTE DxRL—RATL—F 28375508 HD 17,
BRSO BRI S 2 TirwgE, B LD e 2B iz A L £,

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

yield D7 NTJRFTEITIREE (RFTARRARLED try X722 &) ZicfE L T, LB Rk &
NET, VxRL—FA4T7L—& Hfchs . L EMNEZIEL 3 (@ OBEBIETOLTR
WZHT L WIRTE D 5 B4R S % D & IRV T ),

generator expression (¥ = #L—&X) 4 7L =22 BIXTY, HHORZ, V—TEREZERT S for fi
#HPH, Z U THBATEER if HiA OO0 TWwa X5 ICRA ST, 25 LT3, SMilo Bz
JTEZERL 9

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (¥ =3V v Z7BI#) 228U LRI C1#EZ 5 2 BBE D S MRS L 2 BET 3, FEHL
FHCE DEEZ WD RIET 4 ANy F7ATYVXLCEDRESHET,

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

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

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

global interpreter lock (Z'B— LA Y X T Y ZB v 7)) CPython 4 ¥ X7V ZPFIFA LTV, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—D2RE3TH2 2 RiET 2EMATT, kD (dict
BREDEERMAAAIEEL) 7Y 227 NEFADRART 71 20230 U THRNICE RIS DT,
CPython OFEENS TR DET, A VXSV AR ERY 7 $T 52T, wAF T Ry
HAET ZMINLD TR G| MR, 4 V&2 T XREMRIIILF ALy FETE2 X512k D £7,

7272 Uy BEHED 2 0B D WL DD DIERE Y 2 — Uik, iy & 25t BR C O RO E W% 3
%X X2 GIL 2R T 2 X5 ICRGEI SN TWE T, %7, [/O0 Lz 3 2556 GIL 3EICHREh T,

MR HHASAVF ALy ME” Ld 2 7Y & (2R 7T — 22l vkETr vy 75 2) H5
HKINF LD, — BRI IATaty bOBEDRT =< Y ADEDP D THINLERATL
Joo TORT =3V ADOMBEEHRRL LS T2, EENIDEMICHRVRTFIX FBEMT 2 E 2
LRTVWET,

hash-based pyc (/N > 2= pyc 7 7 A ) IESHEZHHIT 27012, MET 2 Y =R 7 7 4 L ORMEERH
FEZIClE R Ny Y2 fBE2HHT 24 ba—FDF ¥y v a7 74 L TT,

hashable (/v ¥ 2 F[RE) Nw 2 adgE ATV =27 beid, EFHBTZEDO RNy Y2 fliZHD
(_hash__ () AV v FABE). O+ 7V =2 b LHEBATES (_eq O AV v FABE) +7
P MCTF, FMERANY S af[fEA 7Y 27 MEBTRIC Y & 2 @2 ORERDH D 5,

Ny Y ab[RERA TV 2 7 MIFEDF —REEDA N LTHZET, H#ECEGOT — iGN
Ty v affzflioTndh6TT,

Python @4 2 2 =X 7T NVRMABIAALT TS =27 NI AR Ny P 2A[RETT, (VA MPHIFOK
572) T a—=RINIRAYTFENY Y 2 RAJRET T, (X TN frozenset DX H7R) 4 I a—& T )Niga
YTFIE BERNY Y ARETH I L EDHNY Y aA[RETT, TP —EEDI FADA VARV AT
HBEOIBATI I MEF T AL Ty Y 20fETT, ZRHEAT (HEERWT) HERRIZIES
flicH b, »y > afliid idO) XDELNET,

IDLE Python D#i&EBFERSE (Integrated DeveLopment Environment) T3, IDLE & Python OEHERYRAD
IZFE STV 2 BEANIBEEED T T 4 R 4 ¥ X T) R TY,

immutable (£ 22— 7)) BAEDEEFE-/A TP 27 b T, 4 I 2a—XTNRITY =7 MITE. A,
X, BIRERTIARENRDHDET, ThoDF 7Y =7 MIMEZZEZONFH A, HOEZIESES
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B3, ¥ A 79 =7 PR LETNEZRD FH8A, 4 32 —F TN EATY 27 M BED Y
YA @R 7 2NN CEHEREE 2R LT, BHEDOXF—BZOHITT,

import path path based finder %3 import 3 2 €Y 2 —VZ2REKT 251 (£7213 path entry) DY A b, import
H, 2OV R MIEE sys.path 25RETH, H TR0 F—YOHBEEHE v r—2 D __path__ B
"o HRET,

importing »%%EY 2 —/L® Python 2— FMF|IDEY 2 —LD Python 2 — R THEX 23 X 5ICT 3UHETT,
importer TV 2 — A ELTH—-FFT 24 T7I 27 b, finder & loader DEEBHTHHE24ATI =7 b,

interactive  (Xf&GHY) Python ITIZXEEHIA > X 7Y XH3H D, XPRE2A 2TV E2O Ty T MTANT S
CRBICEITINTRHERE RS e TEEJ, python D5 ELS X TICETLTLEZ W, (av
Ea—ZDXA YA =a—7»5 Python DNGENA ¥ & 7Y X ZEETE S0 LOLEE A, ) MEEHIA >~
XTIV RE FILWTATT7ZHLTALED, EY 2=y r—YDOHZIHWTAS (help(x) ZHZ
TBWTLEZW) DI IHEF LY —LTT,

interpreted Python (&4 > X 7Y XJEADEFETH D, a2 4 SEFOMNMIMEBELE T, (N ba—-—Fay
RATHBH B0, ZOXPNIEHKTTD, ) TITOAL Y RFYXFFELIZ, Y—Ra—FD7 74l
. ETFETARERRICL ThrSETIE2 L Vo BER LIS, BEFITTEL I REKRLET, 1
27 XBAOEFFETERE. a2 4 FJBRDEF/LD DA TNy Z7OH A 7 V3 NbOD, Trs
7 LDFATIF—RITENT T, WEH BB TS W,

interpreter shutdown Python £ X =7V X =¥ v v PR YV REFEINLFIZ, TP 2RI RTDY
VT 4 IIVENEREE L R YD, TNTOMRLZY Y — R ZEECERT 5, Bl 7 2 — AL
o ZO7x—RXF AN=JAL IR 2EBENTHLET, CARED -V —ERDTA 77 X —
% weakref I— Ny IPELHENE ZeBHDET, Yy v PRV YT 2 —AHFICHE[TFENEa—F
. ENPMKET DV Y — AR T TIEELRWV (XL H201XF7 4 75V —FEY 2 —/L% warning HfE
TF) 7=DIThRA 2 BISMNCER L £ 3,

AVER—FYERT Yy bR YT EREHIZ  main EYV a2 —AREFTEINTVWSEZAZY T FDHE
I3 T LI TF,

iterable (RIERATREA 7V =7 b)) BEE—EIC 1 DOFTOREEZ A7V 27 FTF, KEAREA 7Y 27 FDfilic
3. (list, str, tuple ¥ W oZk) RTOY =7 Y AP, dict R T7AINFATITIF tvok&ED
MO = Y RBL B B0 Sequence BMEmZEHE L7z __iter__ () XYV v Fh __getitem__() X
Yy REFOEEDI FADA VARV ANEENET,

KAGRTREA 7Y = 7 M for —THNRZOMEBL D> =7 V2 ((RiFE: 22 TOY—r YR, ¥—7
YARBITIER S T2 DF e S ER) AIRE L 72 5K (zip (), map(), ...) CRIATE ¥, KIEATHE

TV x 0 M AABBEE iter ) DEIBELTET L, ATV MM T 24T -2 2RLET, Z
DA T L —RF—HDEZ 5 FHETEIMHEN TS, BEIRIEAGEL 7Y =7 b2 BRITE, iterO %
FARDATL =R A7 27 b2 HATIERMET 20EEID D $H A, for XTI Z DRFEZ HBINAT
W, RS OERMEER L TL—F2EILTWARBA T L — R E2HFHLES, 17L—42 ., o—7
VATVl —2 ZRLTLIIEE W,
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iterator (A 7L —%&) T —ROMNERET 24727 FTT, A 7L —KD __next__() XV v F’Z’ﬁﬁ%b
UM OIS (%7385 5B next O 1CIET) &, FAOTOERE—oFORLET, 7—XH%K
{iz3t, b HIZ StopIteration fISf XL L £ T, ZORKT, A 7L —FF 7P =7 b Gi)i'%f
BY., LI __next__ () 2M[EMATD Stoplteration ZEHLET, A 7L —Xik, DA T
L—&XF 727 FEEKEZIRT __iter__ () AV vy FEFEELRITNIRSLRVWDT, £ 7L —XiFfho
iterable 2T 2IZL AL DEFICTHHATEE T, Fo 2D LAFINIERORIEZITO X5 ka—
FTF, (list D&S57%) ary7+-4 7Y =7 Md, BEZ iter() BIBUCA 7Y =27 MTE LD for
N—=THNTES 72, B REHOA 7L —XZ2ERLET, ThEATL—XTTES 358, Hi
DA TL—=>a y THABADRIUA 7L =24 7Yz 7 F 2RISR T 720, ZDary7FD L5
BoTLELETS,

FE 7 BRI typeiter 2B D T,

key function (F—RI%L) ¥ —BE%. H2WIIREEEYIE. ¥V — P RIEFLIER O 72D OfEZ IR L ATEE
7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICMEZIX. v r — L KEFEDOY — D
BHEICDo oY=+ F—%2IRLE T,

Python ®Z L DY — ik F—BEEZ WD BROWNESL 7V — L2 EHRL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BEERL IRV DD D F5, HIZIE str.lover() XV v FERXF/NCFEXANLZWY —
FETF—BERE LTHS 2K ET, HBWE, lambda r: (r[0], r[2]) ® X 57 lambda
ReOF—BBEELZ B TEE T, £/, operator TY 2 — /X attrgetter(), itemgetter(),
methodcaller() £\5 3 DDF—Ffa v A M7 7 & 2Rt LTVE T, F—FBOED FeHwao
fili% Sorting HOW TO ZZH L TL 72X\,

keyword argument FEF|H 2L T EE W,

lambda (Z %) BHLDA4 ¥ 5 4 YBET, BEHCH S 2IFHiichs 1 20 X 2E8AFT, T4
REABUEE A #01% lambda [parameters]: expression T3,

LBYL TZ 2okt (look before you leap)) DIETF, ZDIA—7 14 ¥ FTAXANTIE, O LPHRE
oA, BRINCHTHESMF (pre-condition) HIEZITWE T, FAFP 77 a—F L xfl8YT, if XH
CEAMONZ DRI T T,

<NVF ALy MEENZERE T, LBYL 77 —F13 7 A2” #ffr 7 RR” BEOHEAIREL 5 =i
CFTVRINBHH ET, B2, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, BDAL v FRBEERDEINC mapping 2»5 key ZW DR ERBMLET, ZORMEIZ. vy 27550
EAFP 7 70 —F %25 Z L TRIRTE X3,

list (VA b)Python DMABAAD =T 22 TF, VAPEWSHRTTIN, V227V X PTIERL, fio
BRETCE O HA (array) L FEEDH DT, HHEADTZERIF O(1) TT,

list comprehension (U A PANERKG) ¥ —7 Y AHOLRTH L2 WVIE—HOERLNHL T, ZOMELSRZY
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ANEIRT, av7 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 35,05 255 ETOMEE 16 #EHREL (0x..) LAEXFID»SRZ VR MEERL E
§, if HildA 7> a3 T, if HiINRWEA. range(256) DR TOERMIUH N E T,

loader Y a2a—l%Zu— K334+ 7V 27 b, load_module() EWISHFIDOAY v REERLTWRITIER
DERA, B—X—IF—MINT finder 2 HRENF T, FEMIIE PEP 302 %, abstract base class 12w
Tl importlib.abc.Loader ZSIEL T &\,

magic method special method @ < 72 7=FIFEFET T,

mapping (¥ v YY) FEDOF—HFKE ¥ K- LTWT, Mapping »* MutableMapping D HHRHEEK >
FATHEINLAY y REREELTWEaYy7F 47T 22 T, HlRIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter % ¥ T3,

meta path finder sys.meta_path 2K L THE SNz finder. meta path finder & path entry finder ¥ Bf%
WXHHFETH, BT,

meta path finder 23E2F 2 XY v FIZDWTIE importlib.abc.MetaPathFinder 2 & L T /2
ISAAN

metaclass (XX T R) 7 7ADI FATT, 7 I7AERIZ. 77 R4, 77 ADEFHL, HEKZ 7ADY X b
EEDET, XX I7RE. 206 3 %518 LTZIIMD., 77 AZEZBEERAVET, LAY
DATY x7 MEFIGEE (REXX I FAD) 77 4L FOEEZREM L TWE T, Python 25FHI72 D
WEHARLDRARY Z AR TERRTT, FLACDI—F =T - T, XX7 7RI DBEDRV
BDTY, Ll —HOBGBHETIE, XX 7 RAZBNTT LAY Mgk LET, e 3BT
JRADRTERSTD, ALy Re—=IWEEMLED, A 7927 POEREBIFLZD., > 270 b
VEFERETLIRY, ZLOBHETHHINE T,

FEANE metaclasses 2SR L TL 72 & W,

method (XY v F) 7 7 ARKORTERSINEE, 2D 7ADA Y AR ADEEL LTHUHE N5
B AV Y FREA VARV ZAA TS 27 P RE— 518 L LTRIWD £ (Z0FE—5[BUITEE self &
IR E D), B & RA SN 3ZRLTIEZ W,

method resolution order (XY v RERIERF) BRERHFICEIK Y 7 ADHREREMRINZIEFTT, 2.3 LIED
Python 4 > & =7V XMEHT 2 713V X LDFMICOWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—J) Python 2 — FOMMHENM L LTERHATI 2 P T, Y 2 —MIIEED Python
F TV 27 VEEOARIEMERD T, BY 2 —ILiE importing DILIRIZ X - T Python IZHAAFEN
3,

NYT—2 Z2BRLTLIEZZWY,

module spec P 2 —A%k B —FFT5DIHbNd AV R—- M HEOERE ZLHARIZEM TS, importlib.
machinery.ModuleSpec D4 Y A X Y X TF,
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MRO  method resolution order ZZIR LT 7FX W,

mutable (R 2—&7) I2—XTNBFTI =27 M, id() ZERAD I REZEETER S, 1S a—
27)) BBIML T E W,

named tuple 7 ZHIfFE X L7 WS HEEIR. ZIAEREKLTWT, 4 U F v 7 AWML BERIHLUEEZ
foTD77RBTEZIREDHERLY FRCHEINTVET, ZORIPT 5 A IMOERED R > T3
ZebHHET,

time.localtime() ® os.stat() DERHEZEL WL O DHAAARNILHIN & X T TT, HOH
¥ sys.float_info TJ:

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

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

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

True

(EDBID & 512) WL O DHAHFIMT & X TV AABRTRNI R > TWE T, ZOMIZHHFITE X I,
WEDZ F AERT tuple AL, AFIO7 4 — L FZERL TERTEXT, Z20L5K7 5 REF
B TH Wz D, collections.namedtuple() 7 7 27 b VBIEITIERK L7 D TE £5, BEDOHEZ. FH)
TRV AFIT & X TV AABDGRIT X TN X Y v REBIMTEE 3,

namespace (FRTZEM) BRI E N2 LTS, ARTEMEHEL LTHEESIAE T, HAETEMCEA T
Pz bD (XYY RD) ANTFIRE-7bDRETTHRL, RFINAZRS D, KR d D, £ L THARA
HBDOLDOBHD FT, HATEMIIHAIOEREZC Z 2o TEY a— A HEEFR—- T3, HlZIXHE
% builtins.open ¢ os.open() FHHTEMTEHEINTVWE T, Fh. EDEY 2 — 0K EFHEE
LTCW2 2R % Z i ko THATZEBIE A ZE e R 2 R L3, #lR1E. random.seed() *
itertools.islice() &L ¥, ZNFNEY 2—/Jl random X itertools TEEXNTWVS Z L HHH
5, TT,

namespace package (#HIZEM Sy 7 =) BT v r—YDar7re LToOARMEENS PEP 420 TER
XNz package TT o HRIZERAS Y &= 3B RAEZFFLRWZ 223 CTE, __init__.py 774V
BRIZIWT2D, reqular package ¥IXELD F5,

module SR L TLFE W,

nested scope (F A FEINFRa—7)IMITERIN TV EERESIRT 2H8ET T, HlZIE. H 2B H D
EfohTERIN TV S5E. AHOBEIIMIOBRtOZ 2R TEEx S, A XA PSR a—7
377 4V b TREBOSRIZINTE, ZHORARFTERVOTERL T LEZ WV, a— VR,
RONHIOR 2 —FTEREHGAEFELE T, RIS, 70— VERZ[ES & 7a— VA2 ofdz
FMAFEEXLET, nonlocal THHIOERICEZADET,

new-style class (HTRAXANT FR) GTREETDZ FAF TP =227 MZHEOLA TV BEM T D EWHARTT 3 LUAT
@D Python DN—=2 a YT FRARANDT T ADAD __slots__ . T APV VTR, __getattribute__()
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I TARXY y B ZLUTHIXY v FED Python OF LWV, ZERZEREZFHTE E L

object (F 7Tz 1) KEE (BUERM) L ERSNIREED (XY v F) 222 TOF—K, dLLIE 2T
DHRAZAINTSA DFRBORIE T S 2D ¥,

package (Sv 7 =) BT EI 2 —RHRNZH TRy F—I 2 &L DMK S module DZ & TF, HM
NciE. Ry =213 __path__ B Z2HD Python A7 =2 + T,

reqular package & namespace package B LT 712 &0,

parameter ({R51%1) HAITOFEART BE (2 AV Y E ) OERICBOVTHENZT 2 Z5|18 2EELET, K
FIEIIE S EH D £

o IBFLEF—T—F: B THIWE F—T—F3 et LTEIT LN TEZ5/ e ELET,
ZRUITE ZIELLT D foo R bar DX HI1Z, 77 4V DREIFOEETT:

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

o fIEHH: MBEICX-oTDAGZONIEIMEEEL$T, MEHEHDT BT BBERDGIBDOV X
FOHTZNLDERAIL / 2BDB I TERTEE T, BIZIZTED posonlyl & posonly2 1INiE
HRGIEICRD £3:

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

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5IHERELE T, ¥—V— NEHOF|HEER
TE35AME. FIZIELITD kw_onlyl = kw_only2 O X 512, BABERDWEIEY A McED=A]
EEMBSIBEZIEHD x DEKTT:

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

o AIERME: (ORFIETEICZ SAMEREOMES A T) EEOEBMOMES A E 2 5
NBZZeRIBELET, 2O LI RRFIEE. LT D args D & 5 IRGIBEDFNC * 2213528 T
ERTEFT:

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

o AIERF—T—F: (fOREFIBTEIIRZIOLNILERDOF -V — F5IEIMAT) EEOEED X —
U— REBEZONZ e EEELE T, 2D XS RE5IEX. EDBID kwargs D & 512K5 18
DHNC ** ZOFZ L TERTEE T,

REIEEA T a v e HEDFIBOE DB HBIFETE, A7 a D5 |BICEZF 7+ LV MEDIEETE
i\j—o

w518 . FAQ @ FE5IBE R BDEWIIAITI A7 | inspect.Parameter 7 7 X, function €7 =
v, PEP 362 2SR L TLZ& W,
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path entry path based finder 5 import § % €Y 2 —L 2T import path £D 1 DDGFITT,

path entry finder sys.path_hooks {Z# % callable (D% D path entry hook) 23R U7z finder TS, A HH

7z path entry \2HBEY 2 —NVERDFEHEEH>TVET,

NRALY M) =T 74 Y EPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder # S L
TLEEW,

path entry hook sys.path_hook U X MZ® % callable T, 8E X N7z path entry WCHBEY 2 =L BOF

5 J7iER > TWBIGEIT path entry finder 218 L %3,

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

path-like object (path-like #7327 b)) 77 A VT AT LRRABRLE T, path-like # 7Y = 7 NI, 2%

PEP

KT str A7V 22 bR bytes 7Y =2 b, %713 os.Pathlike 7R ba L ZEEL AT =7 b
DENPTT, os.PathLike 7B FANZHR—bPLTWVWELF TP =7 M os.fspath() ZMESHT Z
©T str £721d bytes D7 7 A VT AT LRRICELTZ T, os.fsdecode() ¥ os.fsencode() &
ZNZN str HBWVIE bytes ICRDDERIALT 2DIMEZ T T, PEP 519 TEAZNE L,

Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 XX L TIHEMEZRET 2. H 20k
Python OHHERES Z DBEFEPRIREEIC DWW TR T 23FH FHTT, PEP &, BRI DWW T OB L HM
IR 1R T 2 HEE DRI (BER) ZIRR 2 NETT,

PEP 3. #HHSHEDRBIChD 2, a3 2 =7 412 & 2 RHEIREOER & Python 1272 XN 2 3ZEHAWT DL
EDDDORENMOEHEL 223 2 2ERLTWE T, PEP OFEICIZ2I 2 =7 1 NOBEERELT
S5k, RMERZNEILTZ2ZLDEHEDHD 5,

PEP 1 2L T EX W,

portion PEP 420 TEFRI LT3, namespace package IZJET 5. HED 7 7 A 1D (zip 7 7 4 MTHEN

INTVEHE D D) 1 2DT 4 L7 MV HEHE I D,

positional argument (IE5|#) =E5|EH 2SMHML TS W,

provisional APl (& API) {485 4 75V D)7 HARMERALD HFHERICPRA SN DT, ZD LS4 A

VR —T 2 —ANDKEREHE I, WETHZ L N TV INTHERADL, a7HEREE I -
TREr ARINIUE, BAIEERREE (A VX2 —7 2 —ADHIRETEEN D) MTbOAXET, 20
IO BEHIZLRLAITONZDDTIEH D FHA - ZHUX API ZHAADENCIERE L SN TWi-&E
RiZRMDBEE L2 TIOATONE T,

BE APLIZoWTH, BTEMEDBWEHIX TRETFER) LARINTWET, BERMHAL5E
THRT AR RS RETT,

ZO7RERITED, FHESA T VEMELR T4 V27— ICRVWHEALAD SN S Z eind, KX
zHEZ TR o Ed, FEllld PEP 411 22 LTI EZ3 W,

provisional package provisional APl SR LT EE W,
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Python 3000 Python 3.x VU —Z54 D=y 73 —ALTT, (Python 3 AEWIFRDFE - IEHIES Nz
SETT, ) Py3k” tlsEhz2ddHh ¥,

Pythonic O FFET—MRNARE X THEDLNIza— F TR, Python OFHC—INRA T4 F LITfE- 7%
ZHa—KNh, flziE. Python O—&i7% 4 7 4 A LTI for XEFoTA T I ITILDITRTOHEE
K-> TL—7LET, oZ DFFEIIIZ DAL ND T, Python iIZEATWRWARKD DI
BIED Y > 2 =% E50b LR EA:

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

ZAuTH L. Ehwiz Pythonic 72 Ak

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB =NV RA=THh 5, ZOEI 12—V TERINLT TR, BB X
Vo RAD, 7 RR” BRI Fy PRI TT, PEP 3155 TEREINTVET, by LB
79 ATIE, Bi%EA 727 FOAZRIEFRLTT:

>>> 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 NADBBTHELNS . BRLEHR (fully qualified name) 1ZTXTOF Ny ¥ —I 2GR
DERy bEFEEL. HlZIE email .mime.text ZEKRL F T

>>> import email.mime.text
>>> email .mime.text._ _name__

'email .mime.text'

reference count (BMA TV ) 2 ATV =7 NIRRT 22RO, ZRATV Y AR 0ICho & ZDA
727 NIWEINE T, SRI Y  MIEFIE Python @ a— F_ RN AR, CPython %
DEELBERTT, sys BV a—LZ, Fars<x—nEEDOF 7 227 OSBRIV Y N2 272HDD
getrefcount () PARZRALL TV T,

regular package m#HIIR. __init__.py 77 A VEELT 4 L7 MY & LTD package,

namespace package IR TLITX W,
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_slots__ ZSANTOEET, A YAEZVABHOTEEZH O UDERL TBE, 4 VAKXV AFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TITD, ELLFESXEPLMY v F—
BROT, Wy —X, BIZIEACYDPHEREL 227 TV 75— a Y TA VAR Y ABKEBITFET 5.
EWVokt ZTZRE. HHORVDOBRA FTT,

sequence (¥ —7 YV R) BEA VT R X BMENRBERT 7L R% __getitem__() KXY v FERHEU T
FR-—FL. REZIRT __len__() XYV v FEERL iterable TF, fAAAY —F > ZANZIE, 1ist,
str, tuple, bytes ¥ H D F3, dict 1F __getitem__ () ¥ __len__ () ¥ R—-ILFTH, BR
DB TR {MEED immutable B¥ =% 572D, =7 Y ATERL~ vy B2 (mapping) &
AREINTVDDOTHERELTLEE WV,

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

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

b -

__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 ®—FETHRET—DODFIBOENC X DB IRENF T,

dice (R5A4R) —UZ S—T YR D—WEGOFTT =2 b R54 R, WERE [ THAHNMEHRO
BoMicaary2HEL e TEbhEd, BRI, variable_name[1:3:5] T3, AN (HF) idB5iX
slice 7Y =2 F2WNETHHL TVWE T,

special method (kX Y v V) & 2 BUTKEDRIE. BIZEINEZ § 572912 Python 7 HHEECH U Eh
B5AY v N, TOMEDAY Y FiE XYy FRHOREREICT VX —2a7 2 OBDOWTWVWET, K
BRX Y v FIZ2DWTIE specialnames TR ENTWE T,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, XF X »F—v—FroiIh
2HDDEE LHNTT, HBEICIE if. while. for 23HH F5,

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To

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

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

the sequence of bytes is known as ”decoding”.

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

encodings”.

text file (F7XAMT7AN) st ATV 27 FEHAFETES file object TFo LIFLIE 7FRA 774
JNEEBIIAAL MEAD T =X AP =LA77 72AL, THFAMIYOA—T1 Y 2HBMCATVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R THFA M E—
F('r'or 'w') THWEZ 74 LTT,
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bytes-like 7T T b ZHAEETEL 77 AN T2 7 MZOWTE, N1 FUT71)L SEL
TLEE W,

triple-quoted string (ZE 77 4 — FXFH)) 3 0D L2 4 — bElE (") 7R w7 4 — () THELL
FH, WED (—H) 74— PLFINHANTRIIT E 2 XFINTENEDH D FEAD, XO0OMETH
HTT, 100200820 4 — FlBER TRy —FHLICELS Z e TEE T L. [THCE (\) %
bR THHEBUTICE D2 TEZDT, F¥axXy 7 —a Y FHEE S FICRHICERT T,

type (&) Python #7227 ORI A TV 27 B D XS5 RDDOIERDET, HOWH A TP =7 MIA
ERoTVWET, A7V 27 FOBNE __class__  BMT7 722 L7%D, type(obj) THE L H HK
£9,

type alias (A V7 R) RDRHIHT, BEZFEANFITRALTERL £,

M4y 7R3 BeY b 2HMLT 2DICHHTY, HlZIE:

def remove_gray_shades(

colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

CHERDESICEDFHARTLTEET:

Color = tuplelint, int, int]

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

pass

FEEEDFAAD ® % typing ¥ PEP 484 2ZM L T 2 & W,
type hint (Bl > b)) Z8 7 7 XMW, BB O 5 X =2 PR VORI N BRI Z48E T 5 annotation TS,

Ble ¥ MIHETIER { Python TIEHITIED H THAD., HNEENTY —1ic o THEHATH D, IDE
Da—FfisEL V77272 Y Y TOFFITHED 35,

Ia—rOVER, 77 R, BT, o — AL ZEHTHEVHDDE L ¥ M typing.get_type_hints()
THRBTEET,

WREDERAADI®H % typing & PEP 484 S L T2 & W,

universal newlines T¥ 2+ 2+ VU — ADERED—DOT, UTFOIRTEZITRLBHML £ 3 Unix DITRKRE
"\n'. Windows OE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHLZ. PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

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

ZRDH BN 7 AREICERZ 728 23, AABTRERTT:

67


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-3116

Python Setup and Usage, J'J—2X 3.9.19

class C:

field: 'annotation'

BT /77— ayi3@EEBEEY E OLdicfibnEd: fIZIEX. ZORBIL int OEZIS Z & Z2H]
fEhTwxd:

count: int = 0

BT 77— a DT DWW T annassign i T L TWE T,
Z DREBEIC O WAL L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment  ({RARERER) WRAICY) D BES N RITEREE TS, ZHUT XD Python 2—% 7 7Y 7 —
Pa YA AT A ETEIWTWA MO Python 77V 7 — a YOZEENZTFIHT 5 Z &7 < Python
Ry TF—=IDAYAM=ILEEHETD DB TEET,

venv ZZHAL TL 2 & W,

virtual machine (R~ V) BRIV 7 PV = 7ICX DERS N3 ¥ a—&, Python DFFE~ > »iE A
Aba=Fary 4 IBHAHLE N bO—F 2FETLETD,

Zen of Python (Python ®1&b) Python ZHfE LFH T % L TOEZ 25, Python ORKEHRAIL BH¥%2 Y
A ML DTT, XM7Y 7 M T 7import this” E T2 ZDVARAMNEHOHET,
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5z
B
CORFaXYHFIOWVWT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

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

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

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

B.1 Python F¥a Xk~ Bif&E

% D %A Python 38, Python f£# 5 4 751V, ZL T Python FFa Xy 7—yaYIZEMLTLNT
WET, V—REMAYID Misc/ACKS 12, ZRHEBAL T N AL ZEH AN TED D EITNIV AT v L
THHET,

Python 2 X 2 =7 4 225 DIEHRIEHE BEMARITNEZOEBL LV R Fa X7 —ya VidETNERATL
7o -HHHE S
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

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

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%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 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 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-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

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 3.9.19

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.9.19 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.9.19.

4. PSF is making Python 3.9.19 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 3.9.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.19, 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 3.9.19, 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.

74 1 C & B >1E> X



Python Setup and Usage, J'J—X 3.9.19

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=I12HE <)
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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 3.9.19 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<= 1%i)
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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=212Hi<)
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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
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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 —LIIRDEHEZEZATVET:

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 £ VY X —7 2 — A OWTDORDEHEEATHE 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>

(KDR=12%i <)
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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 macOS 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<= 1%i)
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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<= 1%i)
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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

KDR=12%i )
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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.

88 1 C & B >1E> X




Python Setup and Usage, J'J—X 3.9.19

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 THHL TWd 1y ¥ 27— 7L DHEE,
cfuhash 72 =27 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

(Ko<= 1%i)
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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) 2008-2020 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

KDR=12%i )
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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 (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

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

are met:

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

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

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

specific prior written permission.

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