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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 EZa—)L% £ LT Python £V 2 — A RRAZHZEY 2 —LEKEINLGA, ZOEI 21— %
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),

-m <module-name>
sys.path 2O EINLETY 2 —NVEZDEY 2 — L EHEL, FONE%® __main__ TV a2—LE LTHE
TLET,

51803 module %720 T, EET (.py) ZEDTIEVWIT EE A, TY 2 —LHIFER Python OiixtE
¥ 2 — 4% (absolute module name) TH 2 NETTH, HEDNZNEZHMHIL TV LIFRD TEA (HIX
3. N 7V RAANCED Z2H AT 200 LOLEEA)

Ny =% (BEIZER Y F =Y E0) THMVWEEA, BHEOEY 2 —1DORD DIy =4
Bzo0BE, 4 27V XX <pkg>. __main__ % main P 2 — 2 LTHETLET, ZTOFEENIR

ZVTIEIBE LTEINLET 4L IR zip 77 AN0EAL R TY) ZPUHET 20 ERIVICFE I
LTL\iTo

AR oA 7Y a VIFHARAAEY 22— C TEPNZILREY 2 — MEFIFHTE ¥ A, Python
FEIa—NT 7 AN B> TVWRWELTT, LAL, QUL NMFADEY 2 —UE, L XITTDY —2R
7 7 AND L THHARRET T,

DX Ty a yPHRESINIGE. sys.argy ORHIDBERIZES 2 =N T 7 A VDT NANRRAIZKRD FF
(B 2= 774 NVERBRL TS, BFIOERI "-n" KEHESINET), ¢ AT a R B
LY b7 4 L2 bUD sys.path OFEIHICEMENE T,

-TI 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.

ZLDEHEST A TS VEI a—W@FRAZ YT e LTHEITENEFEDOEDDa— b b 3, HliR,
timeit BY 2 — LWIERD X S ICETARETT
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python -m timeit -s 'setup here' 'benchmarked code here'

python -m timeit -h # for details

2E:
runpy.run_module() Python 22— F-CTEME X 2 E i/ 4%6E

PEP 338 - Y2 — %2 RZ7 U e LTEFTTS
N—Y g 31 TEH: main _ HT7TEI2a—NLEETTEI v =V EINF L

N—ay 3.4 TEH: BHIZEEA Ay —Y b R— b EINFEL

BHEAT) (sys.stdin) 22 HaAY Y FEGHARAAE T, BEANDB X —IF Ao 75E, BEINIC -1 4
T a YHPREESNE T,

DA T Y a YPHEESINTGE. sys.argy ORPIOERIZ "-" T, LY 71412 U sys.path
DIEFITEMSNE T,

<script>
script N Python 2 — REFEITLUE T, script &, Python 7 7 4 )V, __main__.py 7 7 A AVDBH BT 4
L7 MV, __main__.py 77 ANDDH D zip 77 A NDVTNLD, 77 AN AT ALED (HEXTE 1
HIR) )RR TRIFIUZR D F A,

DX T a VPEEINIGA. sys.argy ORFIOBERIIARY FI AL Y THREINLRZ VY T A
7D %9,

A7V T 4D Python 7 7 A VEREHHEE L TWGE, 207 7 A V2 &L T 4 L2 UM sys.path
DRFBMEN, ZDT7 74 ME __main__ EYa— L LTEITEINET,

AZVT VAR T 4 LI MU zip 7 7 A VEIEEL TOWREE. A2V 7 M4 sys.path IEMX A,
ZOHD __main__.py 7 7 AND __main__ EY 2—r LTHEITEINET,

-TI 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.

BE:
runpy.run_path() Python 22— NTEBEF 2 2 i FERE

AVE=T 24 RF T a v PREZ NP o GG -1 PEEIICHEE SN, sys.argv[0] HIZEDFH (")
WD, BIEDT 4 L7 b UM sys.path DIEFHIEBMSNE T, £/ MHARETHIUI X 7THI5E & BIERSE
HHEINEMH» SN E T (rlcompleter-config ZSHL T2 E W),

ok

1.1. ANk S1> 5



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

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

1.1.2 —&F 73>

-7
-h
--help
LAY RIA4VF T aryOEVEHEZENLE T,

-V
--version

Python D NN—=2 a Y FE B EZRRLTHRTLE T, HHopl:

Python 3.7.0b2+

2OEETHE, RDESICEDZL DL FOERERRLET:

Python 3.7.0b2+ (3.7:0c076caaa8, Sep 22 2018, 12:04:24)
[GCC 6.2.0 20161005]

N—Tar 3.6 TEM: -VWW A7 ar,

1.1.3 Eofttox 73>

-b
bytes £7:1d bytearray % str LHIRL7HE. £7i3. bytes % int LR L HAICEE2RHAES
¥ET, 2OFT>a vk 2EBIRELLGE (-bb) X, =7 —2REIVET,
N—Ta v 35 TEHE: bytes & int OLBICHEL £ 3,

-B

Bz o 7BE, Python 3V —RXEY 2 —1DA VK- MRIZ .pyc 7 7 A VOIERZRAEE Ao
PYTHONDONTWRITEBYTECODE RRIZZER DB L TL 2 &\,

--check-hash-based-pycs default|always|never
Control the validation behavior of hash-based .pyc files. See pyc-invalidation. When set to default,
checked and unchecked hash-based bytecode cache files are validated according to their default 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.
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The semantics of timestamp-based .pyc files are unaffected by this option.

-d
N=H—DTF Ny THHZHEMILET, (EMREHTT, ar I VF T a VITKEFLE ),
PYTHONDEBUG HZL T2\,

-E
4 CD PYTHON* BRIFZR 2 ML %3, BRI, PYTHONPATH X PYTHONHOME 73 ¥ T3

-i
BOIDGIEIC A2 U 7 EHBHREINIGER —c 7Y a YFH 755, sys.stdin A& — I F L
WHAZINBRWHEEDED T, A2V T bpax Yy FEFTLERICA VX577 4 TE— FITAD £T,
PYTHONSTARTUP 7 7 A MZFAAAEE Ao
CDATY aiZ7a—r"VERR, A7) TN eRESEL L ZICEZDRAR Yy 7 P L —RAZHND
DIZAEF| T3, PYTHONINSPECT HBHRL TL 2 & W,

-I
Python Z[REEE— FTEITLET, -E & s DEERNICTEEEINE T, BHEEE— FTIX sys.path ¥R
ZVTRDT4 L7 PURI—FDOHA bRy F—=IDFT 4 L7 M) EEAEE A, 4 PYTHON* BREIAR
SMAINET, 2—VPEREODHZ2a—-FEFEATI2DLMCDICERIHEIRENE 1S LIE
A
N—a ¥ 3.4 TEM.

-0
Remove assert statements and any code conditional on the value of __debug__. Augment the filename
for compiled (bytecode) files by adding .opt-1 before the .pyc extension (see PEP 488). See also
PYTHONOPTIMIZE.
N—ar 35 TEHE: PEP 488 IZt-T .pyc 7 7 A VHEEHL X3,

-00
Do -0 and also discard docstrings. Augment the filename for compiled (bytecode) files by adding
.opt-2 before the .pyc extension (see PEP 488).
N—ar 3.5 TEHE: PEP 488 IZt>T .pyc 7 7 A VHEEBHL X3,

-q
AYRT 7T 4 7TE—FTH copyright £NX—=2a YDA vE—IERRLER A,
N—a ¥ 3.2 THEM.

-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.

1.1. OV RFT1> 7


https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
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LRI AN— 2 @D Python TiE, ZDF T a3y yadsyFabtEZEMILET, X
b, str, bytes, datetime 21® __hash__ () fEXFHIAFEERELET ” YL b SHFET, Ny ¥ 2 {HIZE
Python 70t X TIEEETF A, Python Z#% DR LHITL5E3M O FHIAREREICRD £7,

Ny 22Dy AMUE dict OEB IR PHERED O(n™2) 1245 X5 ICHEREGERINAMEL 5
A% Z2iT& % DoS WEADHKE L TREZATHE S, FFMlllE http://www.ocert.org/advisories/
ocert-2011-003.html 2B LTI ZE W,

PYTHONHASHSEED 2 X > Ty ¥ ad— ROFEEMEZMEICT 2 e K E T,
N—Tay 3.7 TEH: ZOF T arpERIARIZDEL.

N—a v 3.2.3 THEM.

-s
user site-packages directory % sys.path IEMU E¥ A,
B
PEP 370 - 2—#Z ¥ @ site-packages 74 L Z MV

-S
site EY 2 —/LD import ¥, ZDEY 2 — AT o Tz site & D sys.path ~NDEEIEL KR
IZLEF, BT site ZBHRINIZ import LTH, IO DEERETINERA (EITLLVEHER,
site.main() ZMEUSFHLTLZE W),

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

-v
EY a-—ADBHPHLENZ 2T, ERDEZ (77 ANVAREL A VEY 2 =) hbu—FEND
PERT A=Y LET, ZHIEESNLGE (-vw) id, BV 2 - V2RI ZIF v
ENBET 7 AN LTy =2 ENLET, $h BRTROES 227V =7 v ST 51H
MBI L 3, PYTHONVERBOSE BB L TLIEE W,

-W arg
ZEFIH, Python OBEEEHEIZT 7 20 P TREEX v -V % sys.stderr ITRRL 3, HAINLRE
HRX Y=V REIROEATEREINET,
file:line: category: message
T 4N PTIE, BEEERELLY AT R—ELRIRREINET, 20X T arvid, BEzrh
CHLVWOHETRRT 202 HIH L %5,

8 FB1E IATVRFAIVERIE



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

BRD - AT a v ZIEETLIDTEET, BEN 1O EOA FrarevyF L 23, ®iE
WKy FLEAT arDd7 7 a yPEMCKRDET, RiER -V 7Y a VidEHIAE T (RIIOE
ERRELE EFC, RERT TS a VITHT2EERX vt —IRRREINET),

LENE. PYTHONWARNINGS BRBEZERUE v, 2 LT Python 7027 A DH 5 warnings €Y 2 — L%
MALCHIECTE L3,

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.

See warning-filter and describing-warning-filters for more details.

Unix DADERD #lemd 2S5 72DIZ, V—ROBEAIDITEAFy FLET, 24U, DOSEHD Y
7DAEFHNE LTVWET,

BEARBEEBBOA TS a v DDITFHINTVWET, BEDL 25 CPython IZLLFOMBEEERL TW
73

e -X faulthandler (X faulthandler ZHE&MLL £7;

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

e -X tracemalloc /& tracemalloc E¥ 22— L2 HWT Python DX EVEIDHETO ML —2X%H
ALE T, 774NV P TREBHDOIL—LDEB L —RADFL—ZANy ZIZHRAINE T, &K
NFRAME 7V =D L —ANy 7T bL—R%ZHIHT %121E -X tracemalloc=NFRAME % fii
LTL X0, FEflliE tracemalloc.start () 2SR TLE X0,

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

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

PYTHONINTMAXSTRDIGITS.

1.1.

AR ESTY 9
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=

IN—

N—

N—

N —

N—

IN—

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

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

-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 PYTHONUTFS for more details.
DEZJE L. sys._xoptions FFENHLMD T I BHKE T,

Tay 32 TEE: X A7 arpEmEnE L,

Yar 3.3 TEM: -X faulthandler + 7> a’,

Ya ¥ 3.4 TiBH: -X showrefcount B XU -X tracemalloc 7> a3,
Y a ¥ 3.6 TiEfl: -X showalloccount & 7> a Y,

Y aY¥ 3.7 TiBfl: -X importtime, -X dev, -X utf8 7> a3,

Y a ¥ 3.7.14 TEM: The -X int_max_str_digits option.

1.1.4 ESREITHRVWA T3>

-J

Jython O7DIZFHENTVET,

10


http://www.jython.org/
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1.2 RIGEH

MUT OBRBEZARIX Python OZFENCHE L ET, REELRIT -EX - IS Oa<xYy R4 Y24 v FORNUE
ENFET, HELEZLEFICATY RI4 VAL v FPRREERE F —N—F 4 R T 2DI3EEITT,

PYTHONHOME
HEUE Python 74 77V OBFREZZEBELE T 7 7 4L b TlE 74 77 VX prefiz/lib/pythonversion
¢ ezec_prefiz/lib/pythonversion D HMKENE 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 FVICRESINTWVWEHE. ZDHEIE prefiz & ezec_prefiz DMifi%
BEMZFT, 2ok DEZHE L WEEIE. PYTHOVHOME % prefiz: ezec_prefiz D X 51245
ELET,

PYTHONPATH
TV 2= N7 7 ANDT T 4V b DORRARZBML KT, ZOFREMD 7 + —~< v NI =L D PATH
2[R LT, os.pathsep (Unix 2521 >, Windows 2Htk I an /) TRy sz 1 2B ko742
FURZRTE, FELRBRWVWT 4 L7 M VIFESERLICERSINET,

WEDT 4 L2 P VIZIMA T, PYTHONPATH O LY » VIE¥ 27 Python €Y 2 —L (Y —XEXTHar
NANSINTHATD) 288 2ip 77 ANVEBRI LI HTEF T, HREY 22— I zip 7 7 A LD
Hi22 5 import 35 Z 2 IETEEHA,

T 7 4V b DB ARREA VA b= AKIFTT D, EHIX prefiz/lib/pythonversion THED 7,
(Lo PYTHONHOME %ZH L TLZE W, ) THUT BIC PYTHONPATH (TEMENE T,

to A2 =—T A 2A T3y THHAZINTVS X112, BIMDOMRARZT 4 L7 + VA PYTHONPATH
DOFFNTBMENE T, MK VR Python 7027 J A5 sys.path B U THEET 22 BT
%9,

PYTHONSTARTUP
COERDFHAABAREIR 7 7 A VDA, NEEE— FTRADOT0 Y 7 PR RSN ZD
7 740D Python a<Y FBRRITENET, 77 A VATERSINTVWEA T 27 bA VR —
FENTA TV 7 M EMNEIEYy Y a Y TEMiETIMEAT 27201, 774 VENENRa~<w Y R
CHEUCANMZERTEITINE T, ZO7 74 LADTBY T+ sys.psl X sys.ps2. BRHULIWZT v 7
sys.__interactivehook__ ZZHET 5 HHIKET,

PYTHONOPTIMIZE
ORI TRV EINERRET 2O -0 A 7> a Y RIEET 20 L Eficd, BREHREL-EE.
-0 %%ﬁfﬁllﬁl%ﬁﬁbf:@ YREICICZD 9,

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

1.2. RIREH 11
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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
BRNCLETRNEFHNEZETI2DIE -d 7> a v EIEET 20 L SliTF, BEEIEELIBS.
—-d ZEBEREE LD LRI D 9,

PYTHONINSPECT
ZOLERICE TRV FHNERETADIE 1 A 7> a v RIBET 2D L EMTT,

DOERIE Python 23— K25 os.environ Zffio TEE LT, Ful/ 7 L TROA VAR PE—F
%%iﬁ?']?‘éu_tilﬁ’f%i?‘o

PYTHONUNBUFFERED
DERNTZE TRV FHNEHRET 2D ~u A 7> a Y EIEET 5D L FHTT,

PYTHONVERBOSE
DEBUCZETRHRVTFHNRZET 2DIF v AT a VEIRET 20 L Flicd, BEERELLHA.
-v EEBEHEE LD LRI D £5,

PYTHONCASEQOK
ZOBRBEBPHBEINT WS HE, Python 13 import X TARXE/MXFEEZRXRANL A, T
Windows & OS X TOAEEL 3,

PYTHONDONTWRITEBYTECODE
CDEBUIRE TR WA R FGE LTHE. Python 13V =A€Y 2 -1 DA Y R—FRIZ .pyc 774V
ML LS I LA RDET, BA TS a v EIEET 20 LEMTT,

PYTHONHASHSEED
DEBDIFEINTOVRVWEES random IZFE I NGE. BLEEDY str. bytes 7 5 KIZ datetime
FITT2 7 bDANY T 2D — FIZfbE T,

PYTHONHASHSEED D3BERUEICERE S NT5HE. ZDMHEN Y ¥ 2 5 2 X 2 tHH 5 B D hash() AR [l
Ey—FifEbhxd,

ZOHWEIHERAEODH 2 Ny Y2 20T 228 TT, HlIZIZA VX —FYVXREAFOHCT A+
Python 70t 2D 7 7 AR Ty ¥ afixHET2DICHVE T,

B [0,4294967295]) O HHERTRITIZRD FE A, 0 ZHET Ly > a7 y X afbidEmbah
£75,

N— g v 3.2.3 TIE.

PYTHONINTMAXSTRDIGITS

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

12 F1EIOVVRIFAVERR
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conversion length limitation.
N— a ¥ 3.7.14 TEM.

PYTHONIOENCODING
ZOERMA ¥R =T ) ZRFETANCHEEIN T WA, encodingname: errorhandler &\ 9 A THE
HEA S BEEH N /B S — oy a— % FFEZ L £, encodingname & :errorhandler Df
FEEH B HEET, str.encode() LRILEMEZFS £3,

RHEL 5 — ) DYE. errorhandler DOEITIIMMA SN EF; N F 713HIC 'backslashreplace’
T,

N—Y ar 3.4 TEHE: encodingname DERFVEREITRD £ L7,

N— a ¥ 3.6 TEZHE: 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
COBRBEARDIRESIN TV B HA, Python 1& 1—1 site-packages T L2 k) % sys.path IZ
BILEEA,

2E:
PEP 370 - —¥Z 2 ® site-packages 7 4 L2 b1

PYTHONUSERBASE
user base directory % @& & L ¥ ¥, Z #1!l3 python setup.py install --user Kf!Z user
site-packages directory & Distutils installation paths D XA % EFHE T 2 Db E T,

2E:
PEP 370 - 2—%#Z Y D site-packages 74 L7 MV

PYTHONEXECUTABLE
ZDORBEERBDHREZINIIGE. sys.argv[0] 12, C 7V X4 A 5HE LIEDRD DI Z DIREEE
DENFEENE T, Mac OS X TOAFMEL 3,

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

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

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

(even those that are otherwise ignored by default):

PYTHONWARNINGS=default # Warn once per call location
PYTHONWARNINGS=error # Convert to exzceptions

(RDR=I12%i )
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HIDR— % 5D E)

PYTHONWARNINGS=always # Warn every time
PYTHONWARNINGS=module # Warn once per calling module
PYTHONWARNINGS=once # Warn once per Python process
PYTHONWARNINGS=ignore # Never warn

See warning-filter and describing-warning-filters for more details.

PYTHONFAULTHANDLER
Z DIRFEERMZE T W TFINEE I N8558, EEIRFIZ faulthandler.enable () 2AEUH X E T,
Python @ s L —2Z Ny 7% X > 73 %7292 SIGSEGV, SIGFPE., SIGABRT, SIGBUS ¥ KL Uf SIGILL ¥
TFNADNY R REALET, -X faulthandler 7Y a > 2 HEMTT,

N—a v 3.3 Tl

PYTHONTRACEMALLOC
C OBRIBERDZE TR WL TFHINCHRE SN E. tracemalloc €Y 2 — L% A LT Python @ X
EVEDYTOML—RAZHIALET, ZHOMEEF ML —RFD L —ANy JTHRFEINZ 7L —
L DIRAETT, Bl 21 PYTHONTRACEMALLOC=1 D&, RO 7 L — 2D AR REEL 3, Filld
tracemalloc.start () SR L T EX W,

N—a v 3.4 Tl

PYTHONPROFILEIMPORTTIME

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

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

N—a ¥ 3.7 Tl

PYTHONASYNCIODEBUG
ZDBRBEMMPE TRV FINHKE I NG, asyncio TV 2 —LD Ty 7E— K PEMELIH
\i\j—o

N—a v 3.4 Tl

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

Set the family of memory allocators used by Python:
e default: use the default memory allocators.

o malloc: use the malloc() function of the C library for all domains (PYMEM_DOMAIN_RAW,
PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ).

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

14 F1EIOVVRIFAVERR
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Install debug hooks:
e debug: install debug hooks on top of the default memory allocators.
e malloc_debug: same as malloc but also install debug hooks.
e pymalloc_debug: same as pymalloc but also install debug hooks.

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

on Python memory allocators).
N—ar 3.7 TEH: Added the "default" allocator.
N— 3 v 3.6 TEM.

PYTHONMALLOCSTATS
If set to a non-empty string, Python will print statistics of the pymalloc memory allocator every time

a new pymalloc object arena is created, and on shutdown.

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

N— a ¥ 3.6 TEH: This variable can now also be used on Python compiled in release mode. It

now has no effect if set to an empty string.

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

used.

This may also be enabled at runtime with sys._enablelegacywindowsfsencoding().
HMH A REZBREE: Windows o

N—=a ¥ 3.6 TEM: XHFLLIZPEP 529 252 LT ZEW,

PYTHONLEGACYWINDOWSSTDIO
If set to a non-empty string, does not use the new console reader and writer. This means that Unicode

characters will be encoded according to the active console code page, rather than using utf-8.

This variable is ignored if the standard streams are redirected (to files or pipes) rather than referring

to console buffers.
FIF AT RE 22 BREH: Windows o
N— 3 v 3.6 TEM.

PYTHONCOERCECLOCALE

If set to the value 0, causes the main Python command line application to skip coercing the legacy

1.2. RIREH 15
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ASCII-based C and POSIX locales to a more capable UTF-8 based alternative.

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

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

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

locale.getdefaultlocale()).

Configuring one of these locales (either explicitly or via the above implicit locale coercion) auto-
matically enables the surrogateescape error handler for sys.stdin and sys.stdout (sys.stderr
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—=Yar 3.7 TEM EDFHLIFPEP 538 2ZRE LTEE W,

PYTHONDEVMODE

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

See the -X dev option.

N—a ¥ 3.7 TENM.

PYTHONUTF8

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

16
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interfaces, regardless of the current locale setting.
This means that:
e sys.getfilesystemencoding() returns 'UTF-8' (the locale encoding is ignored).

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

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 utf8 option.

N=ay 3.7 TEM: EDFFLCE PEP 540 22 LTS W,
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1.21 TNV T E—FEH
YT OBREE#IE., ——with-pydebug LV KA T a Y RIEE L THEM I N7 Ny 7L RO Python TOD
BINRDDH £,

PYTHONTHREADDEBUG
FEXINI=HE, Python ZAL Yy RFNy ZJERERRLET,

PYTHONDUMPREFS
BESINZHE. Python 34 VX TFVZDY v v bRYVRITK-TWEA T2 b eBRAIV Y M2
R TLETD,

18 F1EIOVVRIFAVERR



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}

19
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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, )

LV MIGEHERDFIRTITVE T

./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 2 v b 7 4+ —2DAZHKR—-FLET, 2% D Python 3.7 I Vista & Z4 & D H LW Windows
EYVR—FT2205 22 TF, Windows XP +K— MR ELREEE, Python 3.4 24 YA =L LT
W,

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,
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3.1 TERAIA =5

3.1.1 1R +—ILFIE

KXy oua—RKTE2 Python 3.7 DA VA M= 42HDET, A X TFVEXD 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 2L TTXW,

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

"Install Now” %#R L /=855

@ Python 3.5.0 (32-bit) Setup

python

for

windows

Install Python 3.5.0 (32-bit)

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

¥ Install Now
ChUsers), <\ AppDatat Local\Programs\Python' Python35-32

Includes IDLE, pip and documentation
Creates shortcuts and file associations

—» Customize installation
Choose location and features

Install launcher for all users (recommended)
(] Add Python 2.5 to PATH Cancel

BHEMRIE FETY (ZZLC I YXALITATIVDIAT LAERBRETH 572D, Windows D

Python S >F v ZITRTOLI—FEHIA YA b=V T 2HEEHETT),

Python ZH7%7=DL—FF 4 L2 ML YR F—AEhET,

Windows @ Python 2 F % &I DA YA —=1LD 4 F— RRIIODR—ISDTEDF = v 7Ry 7 45

B oTA VA =L ENET,

BHES 4TS5, TAPAAL—bF, FVF %, pip A YA b—LENFET,

24
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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%IFRZRET S
Windows ZEHINC AR ZADE XD 260 XFIIZHIBEXNTWET, 2FDH, ZRI D EV SRR TETHERY
LTI —IZhbdEWVW5ZETT,

Windows OEFHIRTIE. Z OHIRRIZH 32,000 XFE THIRTE 5, HHEN, ZV—TKY > —D "Win32 DE
W2 EZHINTT % (Enable Win32 long paths)” ZHMI 3 27, L ¥ X + Y HKEY_LOCAL_MACHINE\SYSTEM\
CurrentControlSet\Control\FileSystem@LongPathsEnabled D% 1 ICRET Z2HLENDH 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 a v EZEBELEL, TR LOFREIVDED D £E A

N— a v 3.6 TEHE: Python TEWSRADYR— FAAJEEICRZ D £ 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,

SERICA YA b —=7® GUI ZFRE L T Python 2524 Y A b =3 212, /quiet A 7> a v %2EL T
TV, MEENICERET2DEAFy T Lo0biEH & =7 —ORRIITVWVWAR S, /passive A 7> a v %EL
TL &V, /uninstall A 7> a VdEREFT, ZUITv Y 7 FORRKRLIC, HIEEIZ Python DHIFR% Fth
LEd,

EDPDTARTDOA T a Vi name=value DFETHEL 3, value 1Z K 0 THREZ ERL. 1 THEEZ B RIL.
TH3 P RADIEETT, FARRERA TS a Y DERRZY X MILLTOED T,

26 % 3 & Windows T Python Zf§5
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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
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BZIETFT 74N P T RAT AV A R Python 4 YA L — a y2EPIITIIE. UTa~vry P2z T
(a~yFFarFrED):

python-3.7.0.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-3.7.0.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-3.7.0.exe fTIIEBRD A VA =7 DHAANCEEHZ, AHDT7 7 A0S LOFEEIEZ SRV E
S, RO T 4 L2 b UNICEEMKZIES DZ BN EIITLTLEZ W,

python-3.7.0.exe /layout [optional target directory]

P
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3.1.5 12X +—ILBDEE

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.

AR oy —Lofthid iR E T B Python 253Hili £ 41T 5 —77. Microsoft A b 78w o — I3 B R
TARLEZL L ROENTVWE T, Python 2D DIFLELTWSEDTITA, £DA4 YA b—LFIKIC LD Python
3.7V V-2, REFBOCHEEEDLEEINSE0D LNLER A

Microsoft A b 7%y 7 =&, BIZ W EEEP EIWCHNGFERTHES 2 2BER LB, YA M—ILTE 3
Python 4 ¥ & 7V 2T3,

CDRy T =I% A4 YA =T 312E &HD Windows 10 D7 v 77— MZRoTW5 Z & &l
Microsoft X 7 7 7"V T "Python 3.77 EMK L £F, #AZT7 7V H Python Software Foundation A8 L
7bDTHDL I ERMERELT, /1 YA =L LET,

EE: Python I¥HIC Microsoft 2 b 7 TR THATEET, dLBETH S ko ERanks, E
LWy =Y ZEATWEE A,

A VA= LTRIE, AZX— b X=a2 =525 Python Z R CTEEFTZ2TL &5, H2WE, python ¥ XA
FLTavy R7ur 7 b% PowerShell Dty > a o223 TL LY, XHIT, pip ¥ idle & XA 7L T
pip % W& IDLE 2#FIfiC& %3, IDLE GRAZX—tX=a—5d Ao,
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ZD320avry FEET, REBIAN=YaryBEELMITHMRAET, flRIE python.exe £ T 372 TR
{ python3.exe X° python3.x.exe L HTEET (3.x X 3.7 DEIBREFHLLVWHEDN—=T 3 ¥ TY),

RABERGEIX python —-m venv TIERKL. AL L TE@EIEZ £3,

BEICHIDN— a2 > @D Python %4 > A h—/ L LT PATH ZBUZEBNM L TH 3 HE1E. Microsoft A b 7 DB DT
1372\ python.exe ¥ LTHEX ¥ 3, HL A YA =L L7 Python 27 27t X3 %12i%. python3.exe %
Wik python3.x.exe & LTHZ ET,

Python ZFRET 21213, T8E) ZHE T7 7V e el 250, TXAX—1] 1ZH 2 Python 2527V v 27 L
T7YA VA= LET, 74 YA =L TiX, ZD Python WKEHEA YA =1L L1E2TDRy &r—Ih
FREINETD, REERERZENADRESNER A

3.2.1 BIDfE=E

B TlE. Microsoft A F 7554 YA b—=AF 5L py.exe 7 ¥ F ¥ —I Python ZEHT 2 DIIIFEZ F
A

Microsoft 2 77 7V OfllfRIZ X b, Python 227V 7 MZI& TEMP LY R MV O & 5 RIH DGO TELR
REZABMERIIENTL x5, 20D, HAHOL 2ANEZXALE T, A7) SN THEDHFITEEL
RTINS VIEER. SERRDA VAN —FTA VA=V T I3RERH D T3,

3.3 nuget.org /N iTr—

N— g v 3.5.2 TIEM.

nuget.org 2%y 7 —IJEH A4 X&KLz Python BT, Y A7 A 2KTHZ % Python 23 Wk A > 7
T —2aryRELRIRATATHES ZeEEKLTVWE T, nuget & "NET O/2hD Ry Fr—I<vr—I %7
T, EAFRRSHES Y =N EEALERRy 5 —=IJICR L THIEFICEFLEEL E T,

nuget DEFAAIEIC OV T ORI DIBERES 3121 nuget.org IZfT> TLEE W, I 2 5% Python BAFHE
L: Z OVC+§:'\7;E%,‘JVG?O

nuget.exe A< K74 v — Ui 21X curl  PowerShell %Z{# - T https://aka.ms/nugetclidl 2°5H
EHEX >0 —FTEETLEI, TOY—NZ2RD LS IZfE- T, 64 bit &2\ 32 bit D~ VAT DEH
N—% 2@ Python 734 ¥ 2 h—ATEE T,

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

FREDN—Y a V2 #EIRT 21213, -Version 3.x.y ZIBMULTLZE W, AT 4L 27 MV . 2oEEIN
2B, Ry =B Y TTAVLIPVIA VA I —AENET, 774V FTE Y TT 4L 7 FYIE Sy
=Y L RICARNTR D, -ExcludeVersion & 7' a Y 2R VE ZOHHNEIA Y A b= ENTN=Ta ¥
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EEAET, M7 T4 L7 PUDHIZIEA YA P =1 &N Python Z8ATWS tools T4 L7 M UBHD
N

# 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

—EINIZIE, nuget Xy =TT v T L= RTEF, KhFLoAN—Ya VFBEERcf YA b=, 7
NARATHRENE T, 255 2Kb0IC, FETEE Yy F—IZHIBRL, BEA YA M—1T5IbTEXE
T, LD CL AT LEF. EARHETY 7 A VE2RIELTE2RVEE, ZOEEL BEIICITWE S,

tools 74 L2 bV LA LHANC build\native 74 L7 b UDBBHDET, ZOF4 L7 bVIE 4 YA b=
XNz Python 288§ 2% C++ Fuy =7 FTfEZ % MSBuild 7B,¢87 1 7 7 £ )l python.props & A ¥
T ZIWTREZAND L HEICAY X2V, CLFRRICIA TSV 24V R—-FLET,

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

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

3.4 BBOHIAHBRIGEBNY T—2

N—a v 3.5 Tl

HHABHDELAT (embedded distribution) 1. H/NREOD Python BEEZ B A ZIP 77 4 L TF, ZHUE. =
YRA—FRSEENICT 7 RENZDTREELMALT TV r—2 a0~ LTHET 2 2 2BRIL 7
DT,

B XN 2, HOALHAOEAMIE, BREAK, SRATLALIZAMVDOFE, A YA = LENTWVWE Ry r—
YWVt —F DY AT AL (1EF) BRHILTVWET, ZIP NIIIEHES £ 77 UR 7Y a v 4 Uz &
h b XNz .pyc & LTEZEAN. /2. python3.dll, python37.d1l, python.exe, pythonw.exe D FN
THA>TVET, (IDLE O &5 RINTOMEY Z &L) Tcl/tk, pip. Python F¥z2 XY MIFFhTVE
Ao

AR HOAARBICIE Microsoft C Runtime & EhERA, ThERB®ETZ20E 7SV r—>a >
DAVAM=FDEHKETT, 207 VR4 LFBLICLEIICLA—F DI AT LA YA = LFEAPS LILEE
A L. Windows Update LD HETEHINTVE2S LAFEA, TOILWEIATLATALZ MUK
ucrtbase.dll 23% 2 0 EREIEDID £3,

B—FR—F 4 DR Fr—=JF 7T V5 —arDL YA =12k > T, HHALHEA R UCEFIZA > X
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F—LENBZRETT, BHED Python 4 YA L —3 3 YD &S5 ITREMEHEIC pip 25 2 2. 2ot
TWEHR—- b EINFERTA, TTD, Bror LEEFEEERIAZR. HEEHDO/ZDIZ pip 2EDTHHATZ Z LI
TE30b LNE A, —HRINICE, 2—PFICHEHZRMEST 2ANCHREEDH L= a v & O B2 REET
X555, Y= FR—F 4 =Dy r—IVRF7 7V r—a>0—#r LTRbh3ETT ("vendoring”),

ZOBHD 2 0DBEDTELZ 22—y — %, YUTTHPAL EFT,

3.4.1 Python 7 7Ur—>3>

Python Titib& Nz, ST LD I -V ZDHEEZERSIEILEDRWT TV r—a »TF, HDIALME
FEZDIr—RAT, A YA =Ny F—IPNZ Python DT IF5AR—+N—Ta VEEDIDIHZZTL &
Do TOHEEDPED LI ITHEBBNTHENENIKIFELT (HEZWVIEHIC, ¥DOXH5C7aT7zy > aFlicihi
BZRED), 2 DOFEREDH D 7,

TUF X e RBRHRFIT 7 s AN RO 3B ro2 Lza—T 4 YO ERBELLETH, 2—FIk-oT
ERDBENRI-FHRBEE D ET, WRAX A XEINZT UF v T AH LARITFHIL Python TETEH
27077 AOABEHENED D FVA; 74 aVEHAXAL XL, LR NN—Y a VIHFREREL. 774
NOBEM I ZAUCHIGL (RIES KO TEET, FLALDFr—ATEHIRZLT VY F %iF, N—Fa—F
ENFza~xy K4 UXFHITHMIC Py_Main 20T OTHELIZT T,

X O ffH L7 Fu—F1d, python.exe ¥£7:1d pythonw.exe ZRERIATY FI 4 V5HL v ICEETIHT
Ny F T 7 AN a— ay bERETZ2Z2TT, ZOHE. 2077V =2 a VIZEBROARITIERL
Python TH 2 L HICAZX B DT, IEMICEELTWS Python 70t 27 7 A LOREMIT E XKEIT 2 DI
I—FRHB0H LAEEA,

BEDT7 TR —F TIN5 —IF, SR LETHHABETH 2 Z 2 B RAET 572912, Python 177 7 A L & [H
CT4LV2Z MIIRA YA M =NENZIRETT, FAlL IV F ¥y DGEEET 7V r— a VEBERNICHEE AR %
BETAIHREDRDHZDT, Ry r—JRNErDEFNCHBETE 73,

3.4.2 Python DIE&HAH

24T 47 A= RTEIPN ARV INERBOIOIRDDODEMELTH X587 7YV r—2a T3, Python
HHABLHDEAMIE Z OBMIHERZ 3, —fRINC. 77V 5= a v ORERIA T4 7a—FARDD, —B
73 python.exe ZWF-UM§ 2, EHMIC python3.dll 2 VWET, ¥EH5DF —XTH, B— FAJEEX Python
A7) 2Rt Ts012id HORAAHORMEZREML T SV r—2a DA VAL —=2a 0% 774
L7 MVIZEL Z2THATT,

7TV =2 ardMESI v =, A VR T ) XTI BE AR EZIEE T 220D 2 DT, (EEDEGFT
WAYAP—LTEET, £/ EHDAAFARMAEZMHS DL EED Python {1 YA L —2a YEFS5DL2TOD
RANZENMID D 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 3.7;7PATHJ,
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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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,

PYTHONPATH 2% Python 2 ¥ Python 3 DI RTON—=Y a VTHEHLNEZDT, { YA P—LENTWVWET
ANTD Python N—2 a Y TH#Ra— FRETZ#S OTRWIRD, ZOBRBEZBIIEANIZRERZ TXETIE
HYHEEA

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

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

https://technet.microsoft.com/en-us/library/cc755104.aspx HARNCERIBA R 22 H T 57200 SETX a~< >
RKiZoWT,

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

https://www.chem.gla.ac.uk/~louis/software/faq/ql.htm| Louis J. Farrugia 12 & 5. BREZMDFEITOWVT
OLLER

3.6.2 Python 2777 1IR3

N—=Ya v 35 TEHE.

HENMNICIER XN 3 Python £ Y X =7V XDRAX— X =2 —THHZM# 57213 T% <, Python 2a~v> K7n
T LEEHLEZVWEESI 2D LNERA, A VAN =TI ZEDDDREEITIA T avBbh ET,

4 YA+ =T DRHIDR—IIZ "Add Python to PATH” W5 SNADF T avhdbh, IhEERT2L
A YA P=F134 YA b= RS PATH IEM L £ 9, Scripts\ 7 A VX OHbEMENET, T
nckbhawryR7may 755 python ¥ XA FLTA YR TV RERBI LD, pip ¥ XA T LTy 7r—
VAVAL=FREHLIEDTEET, a~v Y RIA4 VR LOREEROT, A7V T rvea~<y R4 U5t
THEETZ2IHTEET, AVVREIAY OXEESRBLTTIW,

AVAM=ARRZZDOF T a VEAEMILTOWEL2722 LT, 4 YA M=% FHEETLT Modify) %
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EAT, TREEMCLEEE T, H20WEZ58 T d, PATH ZREITFHCBETE T, #E REZHO
HRE BB LUTL I, BEZR PATH 1213 Python 4 YA+ —LF 4 L7 N RELHRERDHD £3, 1Zh
DXy PV eREEIany TR > TRNTLEI WV, ZHOEFIIULTO LS CRDET (UTEHD 2 DD
IV MVBBICEFELTOEBDERELTVEY):

C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.7

3.7 UTF-8 mode

N—Ya ¥ 3.7 TEM.

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

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

(Windows Subsystem for Linux).

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

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

o The filesystem encoding (see PEP 529 for details).
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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 RSO 5EE:T S

N—P 3 3.6 TEHE.

Python 3.3 ¥ ZHRLIED S AT LT A RBEA VAL —Ya >y TR, 7V F v BH47-0D PATH IBIMS N E T,
7 F ik, AFAJEERD S5 WS Python DN—Y a VIZHEITH 5720, FHEIZEDAN—Y 2 > d Python 53

AVRAP=AEINTVWEDOPIEETEDIDERA. FVF ¥ 0EHRT A I Tavry FEa~xy
Ry 7 X DEFLTL X

Py

AYRAP=NERTVEEHEHN— a D Python VEHT 2T, BHEBVIKTIZILBTEET
L. @8ioaxy 4 v5l8zfaE L TERE Python ICET I TEE T,

BERDNN—2 a > D Python (722 21K 2.7 & 3.7) 54 YA P =L ENTWEHEIX, Python 3.7 EHIT 5 Z
L2 D %9, Python 2.7 ZEEH Lo b, ROa~<wy FEETLTATILZE W

Py -2.7

A YA =L LTH3 Python 2.x DERFNN— a YEEFLZWHEIE, ROa=w Y FEETLTATLEZE W

py -2

BHN— a D Python 2.x 29EENT 5133 T,

UTO L5z —PHBE5THNZE, FVF v 3 VYR M—LENTVERA:

'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,

{R#BIRIE (Virtual environments)
N—Ya ¥ 3.5 TEM.

(S £ 75 ) @D venv EY 2 — DAY — )L virtualenv TE- 72) IREEEREE D 7 27 7 4 77 IKRET Python
DIRNIEAN =Y a Y EEER T IV F X2 EHT I, 7V F 370 —NARA VX T Y X TERLZD
REFHEDO D DEFITLET, ZB— LRIES DA V& T ) XEFITT 512d, (HREOEEL LT 220,
F7ZBHRIIC 7 8 — 3L Python N— 2 Y ERIEE L TLEE W,

AOVT D 5ESTS

T AMH®D Python 227V 7 bZERLEL & 5, hello.py EWVWIHIHKFTUTORNED 7 7 £ VEIERK L T L
7ZE W0

#! python
import sys

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

hello.py FET S 74 L7 FUT, Tala~vy FZETLTILE W

py hello.py

A YA P=LENTVBEHD Python 2.x D= a YEENFRINZIET TS, TE 1T7HEZUTO LS
WEBELTATL SN

#! python3

av Y REHETT L, SEIERHTO Python 3.x DERARTRINZIETTTT, TNETOATY I VD
Ble FEEIC. XD HIAVA—D a VEMIFEIEE TS 2 B TEXET, Python 2.6 234 Y A =L EATWVSIY
A, mHDIT% #! python2.6 KAEET 2L, 2.6 D= a VIERPR RSN Z1ETTY,

av Y FRLOEUCHL 2 IEELR D, BA M BH O "python” &4 ¥ X b =L ¥ TW3 Python2.x D
FiN=2arvERAT2 I ERLTLIEZI N, ZUIRAEHME L python B —IVIZ Python 2 253
Unix & ODHEMED /DT,
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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,

FROEDFEa~Y FTH, (XTI —AN=TaVEFP, XT v — A F == a YOl JjT) PI/RIVIC
N=TaVERETEET, HIT, 7327 B4 F == a YOBAITENML T 32-bit REZERTEZ LT, i
Z X, /usr/bin/python2.7-32 I% 32-bit ® python 2.7 Z{#>5 X5 ERL £5,

N—a ¥ 3.7 TEM: python 7> F ¥ D 3.7 »H1E. KREIZ 7647 21T T 64-bit [REZERTEET, &5
I, RAFT—N=DaVELDOAI Y —N=T a7 —F727F v 72F (HlZiX. /usr/bin/python3-64) T
fEETE%T,
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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

o python3.1 BX U python2.7 a7 FliF, N—=Ya VPERIIEEINT VLD, &4 TS arvk
ZHRLEEA,

« PY_PYTHON=3 D&, python B X python3 I~ Rl 124 ¥ A b — L XA TV SHEHD Python
3ERMFEHLET,

e PY_PYTHON=3.1-32 DA, python 2~ ¥ Fid 32-bit lRD 3.1 ZfEH L 32, python3 a2~ F
FA VAP =L ENTVEEHMOD Python ZHALET (X ¥ —N=Ya YPIEESNLTWD Lo,
PY_PYTHON iZ&< E@EIhEHA, )

o PY_PYTHON=3 C PY_PYTHON3=3.1 DI¥5F&. python 3L python3 iZ¥r556% 3.1 ZHHLET

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

o PY PYTHON=3.1 ¥ HETBZ2d. INI 77 A LI FEAEaEN2 L e EMTY

[defaults]
python=3.1

e PY_PYTHON=3 ¥ PY PYTHON3=3.1 2K ET 32 I, INI 77 A VTl EaEN2 e L EMTT
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[defaults]
python=3
python3=3.1

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.

If you are loading python3.d11 or python37.d11 in your own executable, explicitly call Py_SetPath()
or (at least) Py_SetProgramName () before Py_Initialize().

BHEDO7 7V —2 a5 python.exe % 8HE S 2 H1IC. PYTHONPATH %227 V7 L7zb EEZL,
PYTHONHOME %t > b LTLEZ W,

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.)

These will ensure that the files in a system-wide installation will not take precedence over the copy of the
standard library bundled with your application. Otherwise, your users may experience problems using your
application. Note that the first suggestion is the best, as the others may still be susceptible to non-standard

paths in the registry and user site-packages.
N—Yarv 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« LYXRNY

o« ARVIBS

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

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.

3.10.3 WConio
Python DAL X —I FUFIHIL £ ¥ TH S curses 1, Unix 74 VAT LATULMES Ze B TEEHA,
#Z Windows #HD S 4 75V, Windows Console I/0 for Python 23% D %3,

WConio 1% Turbo-C @ CONIO.H DT v X—T, TFRA +2L—HF—A VX7 2 —RZEHT2-DICFIHT 22
EMTEET,

3.11 Windows £ T Python ZaO>N\T1ILT3
CPython BB Ta Y AN LZWEE, BINCTAREZLIE V- PEBT522TY, &HV Y —-RRD
VR HILW F v s 7Y XY YA— RTEET,

YV — 2 Y —Zi Microsoft Visual Studio 2015 TOEIL KDYV a—TarvIZryArerad=r7 774
BEENTVT, ZhDARAD Python VV —RiZffibhTnwdar 4 5TF, 257 7 A/Lid PCbuild
FTA4LZFUVRNZHD T,

EIL R a2 00T ORIV IHEHRIZ. PCbuild/readme.txt IZHH FT,
PEERE Y 2 — L2 DWW T, building-on-windows ZZHR L TL 72X W,
BE:

Python 4+ Windows + distutils + SWIG + gcc MinGW  or ”Creating Python extensions in C/C++ with
SWIG and compiling them with MinGW gcc under Windows” or "Installing Python extension with
distutils and without Microsoft Visual C++” by Sébastien Sauvage, 2003

MingW -- Python extensions
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http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://anthony-tuininga.github.io/cx_Freeze/
http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
http://sebsauvage.net/python/mingw.html
http://www.mingw.org/wiki/FAQ#toc14
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3.12 ZH DTSy b T +—L

Python ORI RBFEOH T, BERXHIR—- P INTOERODPDT Ty b7+ — 4D (2—F —PHHEHD
RRDI=DIZ) HR=FSNBL RS TVET, IRTOVR=FENRNT Ty b 75— AITDOWTOFEMIZ
PEP 11 #F = v 7 LT\,

e Windows CE X5 THHR—F XN TVWET,

e Cygwin £ YA +—=5% Python 4 Y X =7V XDA VA= 2RELTHET, (cf. Cygwin package

source, Maintainer releases)

AVNRANFEAA VA =FDBRBEINTVE T Ty 74— 2DV TOFMZRERIE Python for Windows
ESILTLIEE W,
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http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
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MACINTOSH T PYTHON %Zf£>

E# Bob Savage <bobsavage@Qmac.com>

Mac OS X 2 E)fEL TW% Macintosh ® Python FFERIFNCIZMD Unix 77 v b 7 4 —24 ED Python &
IEFICEILABTOE T, IDE v 7= - 93 —=I ¥ REDIEFH T NZBMERDLDH D £5,

4.1 MacPython DAF AV X =)L

Mac OS X 10.8 iZi% Apple IZ & 5T Python 2.7 37V 4 Y A+ =L ENTWVWET, Python ® Web # A1
(https://www.python.org) 2> S FHN— a @ Python 3 ZERBLA YA =L FT2ZdTEET, HiLL
Intel ® CPU TH W PPC @ CPU TH A 74 JWCEHIET 2 7 2= N"—=F)L - N4 F V" LA RORFFOD
DHBHH £T,

AVAF=ZTI VL DO0DBDHBFIZAD £5:

e A Python 3.7 folder in your Applications folder. In here you find IDLE, the development envi-
ronment that is a standard part of official Python distributions; and PythonLauncher, which handles

double-clicking Python scripts from the Finder.

e Python HfT7 7 A L F7 4 77 V% & /Library/Frameworks/Python. framework 7L — AV —7,
£ YRR —FEY 2 L DA Z DBFTRBML E T, MacPython 27 >4 ¥ 2 h—AF 21213, Zhb
3 ORHIFRTIUE X WZIFTE, Python EfT7 7 A LADT YRY v 7 U ¥ 27 /usr/local /bin/ IZE D
NTVET,

Apple 231 LT3 Python ® B/l KiZ /System/Library/Frameworks/Python.framework ¥ /usr/bin/
python IZZNENA VAP =L EINTVWET, TN5IE Apple BWEH L TWA2HDTHD Apple ¥ — Fot—
TADY 7 b7 MERTADT, WELEZDHIBRLZD LTIEWIF R A, python.org 225 LW —T 3
Y@ Python A4 YA+ =13 258103 ZAZNIEFEICENEST 2 2 DDA 2 Python RNV Ea—%
WA VA= ENZ/D, BEXT 55D Python DSRAEREL., HHT LI VEETT,

IDLE IZIEALV T X =2 =05 D Python D FFa XY M7 278 AT32eMTEET, H L Python 234X
DD TDFRIWIERF 2 X DF 2= MY TR OHAEDLEZ 2 BITTDOLET,
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LMo Unix 7Z v b7 4 — 24T Python ZHWENA TV 25E1C1E Unix & = 4H 5O Python 227V 7+
DETIOVTOHIZHE I L 2BTITHLET,

4.1.1 Python X7 7 cDEITHE

Mac OS X T Python 21 2 RO FIEIXMAFFEERE TH % IDLE 25 2 T3, IDE iz 2R L IDE
PEITLTVREZIIAL TR Z 2 —2HioTL I,

$ L Python A7V 7+ 2 X—3IF1Da~<v>Y FI4 2% Finder 25ETLAEVWESEIRVICZT 4 X
TRZ VT 22083 HD £F, Mac OS X 1Zid vim % emacs R ¥ D Unix OFEED I L > 27 4
AhfEHoTVWET, bLbok Mac 5 LWL T 1 XML WIHEITIE. Bare Bones Software (http://
www.barebones.com/products/bbedit/index.html ZZ) d BBEdit % TextWrangler % L < I TextMate
(https://macromates.com/) & RVERMEFH T, MI21d Gvim (http://macvim-dev.github.io/macvim/) %
Aquamacs (http://aquamacs.org/) REDDHH F5,

R—IFNAILBRT YT FREITTHIC1E /usr/local/bin DY 2 LD RAWRXEENTWE Z 2 ZHERL TL 2
X\,

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

o Finder DRV 4 > F 725 PythonLauncher # Z DX 27 U7+ (L& py RZVFMET) %
BT 740 D7 TV r—2a e LTEE RAZVT T2 A VEXTAZY v 7 LTLEE W,
PythonLauncher OIREIREICIEED KSR I Y T+ 2FTT 202 BEH T 2RALRREN DD £7,
option ¥ —ZWLAENHFF v/ FTEI L TETTIILIRINOGDORELZLEZAONET L. BRIFEREA
Za—PLETOETIIHLTHRELEET LD TEET,

4.1.2 GUI TRI VT +&#E1T

HoN— 3 @ Python 12k, KZEMFTELRVEWITERW Mac OS X DL H D £3: Aqua V4 ¥ K v
A3 =IxeehehETE IOFVWAEET 2L GUL 2£2) v 75 MIRARAFIETHEITT 2HESNH D
T3, ZDOEIKRAZ Y T MEFEITT 5121E python TlEA L pythonw - T 7Z&E W,

With Python 3.7, you can use either python or pythonw.
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http://www.barebones.com/products/bbedit/index.html
http://www.barebones.com/products/bbedit/index.html
https://macromates.com/
http://macvim-dev.github.io/macvim/
http://aquamacs.org/
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4.1.3 Configuration

OS X L@ Python Tl PYTHONPATH @ X 5 722 TOEEED Unix REZHAH Z £ 52, Finder 226702
FLEEENT A2HE DK RIREABERE T 5 HIEFIMFHETH D Finder IFEFFFIC .profile % .cshrc
T FiAIAAER Ao ~/ . Mac0SX/environment.plist 7 7 A VEVEZREDNH D 5, FEMICOWTIE Apple D
Technical Document QA1067 #ZfR L TL 72X\,

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 27 TF, PyObjC OEHIE https://pypi.org/project /pyobjc/ 2B D F3,

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,

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

4.2. IDE 49
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PyQt ERDONKDHZ 70 R T 7y b7+ —24D GUI Y—F vy T Mac OS X L THA 74 TICEMEL %
T #F LWEHIE https://riverbankcomputing.com /software/pyqt/intro i2®H D F3,

4.5 Mac £E® Python 77U —> 3> DEeH

Mac FOBMOD Python 7 7V 47— aryiz 77 a4 3§ 5880 Y — 3 py2app T3, py2app DA ¥ A bk —
N EREICBE S 2158 http://undefined.org/python/#py2app 2 H 3,

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,

AVRITT AT 2NIZBNT, A VT bEhiza—FT7vy 7, WET3EEOXY D XFOM (AL
fEIN. ARG, HEEEIL. =ES AR oWl Talr—X -0k, a—-FEANTIBCRREIND T
7 4V D Python 7u > 7 T3,

Python 2.x @2 — F% Python 3.x O3 — FIZEWT 2 Y —)LTT, V—Ra— FZEH L TZOAR
% ME (traverse) 32 Z ¥ THRAITE 5, IEAFMEOKRIBA 2L £3,

2t03 3RS 4 75 ) D 1ib2to3 L LTHHTE X T, KDY - L LTOEX A2 Y 7 b
Tools/scripts/2to3 & L TIRHEX N TWE T, 2to3-reference ZHMML T 72X\,

abstract base class (HHREIE Y 7 R) MREIK Y T A& duck-typing ZHTET % S DT, hasattr() R EDHID

77 =y 7 TERNBEFTH o7 b Wi IiE 2 (Bl 213 magic methods DHE) HBEIWTA VX7 2 —RA%E
T B HIEERG L 5, ABC IR (virtual) % 727 5 2R HA L E T, JAUSHY 5 A0 5RKL E4
AD, ZNTD isinstance() X issubclass() IR INET; abc TP 2 — LD FFa X M 2SR
LTL7Z&E W, Python 1Zid. £ < OflAIAA ABC BAHRENTVE T, ZOMGRII. (collections.abe
EY 22—V T) 7 —XE, (numbers €Y 2—/LT) #, (1o €Y 2—/LT) A b Y —24, (importlib.abc
EFEV2—NT) A VR=F T 74 VERIB—K—T7F, abc EY 2 —L%ZFHLTHED ABC Z{EKT
ERES

annotation (7 /7 —a ) Z. 77 A@M. BBD I X —20B D HEICBGRT 2 70 TF, Bk

type hint & LTEDATVE T,

O—ANEBDT 7 7= a YIFFETRICE T 7 A TEEEAD, Zu—oO0VZBHL 7 7A@, B
77 T—=aYiREnNFNEY 2a—b, 7T A, BHO __annotations__ FHRBMHICHEFFEI N TV T,

BEREDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,

5% (argument) (51 BIRZFOHTENC, BE (X723 XV v ) IKEITETY, FEIBITE2ED D

S
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o F—TU—F5|E: BB LOBRIZE I BORNCHENF 2OV D (fl: name=) Ko, ** IZHilF 7= &F
HEoHEr LTEINZS I, X, XD complex() DMEUFHLTIE, 3 & 5 3% —V— F5[HK
T3

complex(real=3, imag=5)

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

o MUESIH: F—U— FEIBUAND5IEL, MESIBIZEIEY XA FOTHICEL T TE, T2+ 1ITHI
7z iterable DBEZREL LTEIT N TEET, HlZIX ROFITIE 3 & 5 1ZMAHMAESIETT:

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

EEHIIBEBOERKICBW AT EOr — AL ERICE Y BToNE T, E Y TERITHIHEANICO VT
calls B LT EE WV, YV Xy 7 RAZBVWTHFIBERT-DICHoWBNEMHS Z e HKE T,
Ml X S fEE e — A AAEBICEI D B ToHNE T,

R51% . FAQ @ FEFIERGIEDENITTI2? . PEP 362 2B L TS,

asynchronous context manager (JEFIAa > 7F XA b~ —Y %) __aenter__() & __aexit__ () XY v %
EFET 5L T async with XNORGEZEH T 247227 T3, PEP 492 TEAIhE L7,

asynchronous generator (JE[RIHAY = & L — &) asynchronous generator iterator %R 3 BETT, async def
TERINTzar—F VEBICBTWE T, yield REFOLETELD 5, yield it async for
N—TTHEHATEZZEDOML S ZAERT 2 DIHEHINET,

WENIIEFAY = 2L — ZBBERR L E 32, RICk-> TR RS XL —21TL—&2 237556
DHYET, BRSNLERPH L2 THRWEGE, RO een B e AL £,

JEMIY = 2L — X BAEICIE, async for XX async with X2 TR await RdbHB2 I HHD
S

asynchronous generator iterator (FERIHIY = L — & £ 7 L — &) asynchronous generator B THER S N5
FTY =S T

ZAUE, __anext__() XV v FEM o TIEYRH XNz L =12 awaitable + 7Y = 7 b 2IRT asynchronous
iterator T3 Z D awaitable 7Y =27 NI, KD yield NE TOIEFRMIY = 1+ L — XBEKO AL E
TLET,

yield 12K 372 TNC. ZDOMETOERTIKE (m— I A ER L RERED try ) WEIZ—FHEIEX N Z
¥, __anext__() TRINMD awaitable I2& > T FEHAS T RL—RAFL—4 PERICHM XN
72 LB R L E3, PEP 492 83X PEP 525 22 LT Z&E W,

asynchronous iterable (JEFIH A 7 7 7)) async for XOHFHTHEHTE 247227 + T3, BHHOD
__aiter__() XY v Ed» 5 asynchronous iterator ZiRE IR FIE%R D £8 A, PEP 492 TEHA X
NFE L7,
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asynchronous iterator (FEFEI A 7L — &) __aiter__() & __anext__ () XV v FZEEL LA T
=27 MT9, __anext__ & awaitable X 7Y =7 P ZRIRIFTNIEKR Y £H A, async for &
StopAsyncIteration IS} 2 iEZHI 3 5 £ T, IEFIAA 7L —&X D __anext__() XV v FHIRT awaitable
EZRIRLE T, PEP 492 TEAIIE L

B (BH) A7 =7 bicBEM TSN, Fy PRERCK o THBITSREINGETT, HIREX A7
7 b o B a BEfoTWE L E, ZOEMIX 0.a TEREINE T,

awaitable (f#f%R]HE) await NCHHT 2 Z e KR EZ A TP 27 N TH, coroutine H. __await__() XAV v
RBHZ2F 722 FTT, PEP 492 2SR L TLEX W,

BDFL AL =K GMEHE (Benevolent Dictator For Life) OB T, Python OfE#,. Guido van Rossum @
2T,

binary file (VN4 F VU 7 7 AV) bytes-like ZT DTV b DFRARAABBIUVEZIALHNTES TJ7MIILATox
Ik TTo XA FVT77A40DHNF N4 FVE—F ('rb', 'wb' or 'rb+') TH»NIZT 7 1 L,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TY,

str A7V FDFHAEEINTEDZ 77 AL TV 27 MIZOWTI, text file BB L TLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C SFEDEKT Hi#t L7z contiguous Ny 7 7 — & ${kn]
HEl2 A 7Y = 7 b, bytes, bytearray, array.array . %< O—fiiV72 memoryview A 7Y = 7 bAH3
ZAUTE D E£F, bytes-like 7 7Y =7 NI T—XEH. N4 FVU T 7 A ANDRIEE Vv M EEH
LR ERE. N F VT =R Z2ERTZ2VAVARBEECHHAT S e N TEET,

BODPOBRIETEINA F VTR ZEESTIRERDHNET, TOREORF 2 X TR KL "HAFZ
AJREZR bytes-like A 7227 M KERLTVWET, ZEARER NN Y 7 7 —F 7Y = 7 MZId. bytearray
¢ bytearray D memoryview REDVEFENE T, /. OB ODLDREETIIAELELRA T =7 FPHONX
AFVTF—=& (7 HAHLEHD bytes-like #7322 }7) ZREL FF, Z£HITIE bytes & bytes D
memoryview * 7Y = 7 FEENET,

bytecode (/XA b2 —F) Python @Y —Z 32— Kid, Python 7125 4® CPython 4 > & 71 X DNEREH
THBENA FA—=FANay 4 LENET, N FPa—FE .pyc 7740 F v v adf, A7 7>
ANPEHICETINZ L ZR LD ERICRDET (V=R =KoL ba— KA AOFHEDa >4
MIEEINET), 20 " HREIEEE (intermediate language)” 1, & & D NA a2 — RGBT 2 HEEE
ZFTT L RETSY TEET VAT T, HELFERL LT, N ba— FiEEKLS Python A~
O UBITENWES 2 Z 2%, Python VY —RABTHRETH 2 Z e 3 AFIRTVE A,

NA FPa—FOMSE—EIZ dis ES2—L ZHDH ET,

GFR (VFR) I—F—ERA TV VBT 27007 FL—+TF, 77 AEHIEBE. 2077
ADA VAR VA LDOEEETBAXY Y FOEREEEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALRLT (DFED, VIRADA VAR YA ETIERL
W) EESND e ZHNE LTWIEHTT,

55


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

Python Setup and Usage, V') —2X 3.7.17

coercion (BUsEH) FUEID 2 5IEEMHS HAEORFTIITHONE, HEBDAL VAR Y ZDHDBRIANDIEERDZE
T3, HlZIE, int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &5158035H
He b (—o 3B, — o FEMIUSE) . IR Z 3 281CH URICE#T 2 21 UL TypeError filstn3
BFongd, MlfHs R0, TRTOGIKIE. 72 AR TH->TH, HIZ 3+4.5 TiFA L
float(3)+4.5 ¥ W5 k3512, Fu o< —pE UAICERIL L ZITIEWT E8A,

complex number (HFEE) L<HON TV L FEHREZMIRL72H DT, IRTORBUIFEH L EHOME LTERE
NF T, BEEELEEN (-1 OFAR) KEHz#HTLb 0T, —RIE¥TIE 1 eEFErh. T¥TIE j
LEINET, Python 3EBBUCHAAATHIGL, BEOKGLEZM > TWET, BEHIIREIZ j 20
TEEET, FlZiX 3+1j T, math Y 2 — VOERFRREFIH T 2121, cmath 205, #E
BOMHED 2D SELRBFEOMEET S, KDEEZEC 2T, IZIFREVREHRLTLE>TIWT
L&2,

context manager (Y7 F¥AMTH—Y %) __enter__() & __exit__() XYV v FEEHRT S I LT with X
NOBRBEEZEMT 2479227 b TF, PEP 343 22 L TL 230,

context variable (27 F A MEE) a ¥ 7 F X MKFL TERZEZFOER, ZhE. D2ZEBOMEDIE %
DFEIFAL Yy FTEEDBZAL Yy FO—ANLA L= EUTVET, LrALay7FRAMEHTE. 1
DDETAL Y FIZWK 20D aYyTFF A MBHHE., arFF 2 MEMOERRINH IR &2 2 2
DEHDBY T, contextvars ZZML TL X W,

contiguous  (Bi%E. Hiit) Nv 7 7 DS CHEET 7213 Fortran &t TH25EIC. £D Ny 7 7 38k L
TWVWREAREET, TuXgeny 7713 C#fETH D Fortran #FHETT, —KITOEHTIX. ZDEH
BT AEY ETBHET 2 X5 CIHE SN, REPLarLHEE DI TWEFR T E 3, Z2XT0
C-Hf R EA T, XY 7 N L RAIHCERZ K 2 BRI REDIN X THRINTALD % DITH L, Fortran
LR ES TR DR A FORINCEN & £ 3,

JN—F> (AL—FY) al—FYEIIN—F DL —EWRERTT, 71 —F ke & hiH
RBrHAD, flokdohlmr ot g d, ar—F 32 oksgtiEmZrHb A%, His, HETS
ZEMNTEET, ANV—F Uik async def XTEETEXET, PEP 492 22 L T Z&E W,

coroutine function (I —F YBE) coroutine 7Y = 7 s RIRFTEK TS, a1 —F VEIIX async def X
THEIEXN, await. async for. BXUY async with F—V - RO PHKET, Zh bk PEP
492 TEHASINE L7,

CPython python.org TEMAINTWS, Python 7R 75 I ¥ 7V SiEORMENLREETT, "CPython” 2\ 5
HEEIX, Zo05EE%R Jython % IronPython & \Wo 72D 5EEE » XBIF 2 XREBENE LS ICHHAINE T,

decorator (7L —&) BIOEEIR ST, @H. Qurapper X CTHKZAH L L THHAINE S, 7aL—
2 O— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT a2l —TF, XD 2 OOBBERIIEHRIWICA TS DT :

def £(...):

(Ko<= 1%i)
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HIDR— % 5D E)

f = staticmethod(f)

@staticmethod
def £(...):

F U&7 7 RCHFELE T, D DEDNFTEA, TAL—RIZOVWTEEL IR, BEER B&
P IVIAER DFF 2 XY PE2ZRLUTIEI WD,

descriptor (FAZUTR) XYV v R __get__(, __set__QO, H2WIE __delete__() ZERLTVEL TV
JNTT, B2V TREUNRT AV TR TH S &, BERRKICE o T, FIFE ATV 255172 B {EHIIF
CHEXNET, BH. getset,delete D/zDIT a.b LEL Y, a DI IRAFHENTA IO =7 b b ZREL
FITH, b PTRIZ VTR THNEZNEFNDTRAZVTEZRXY v FRAMRUHEINET, 7RV F20H
f#i3, Python ZESHREST 2 LTHYEDEST, LWVWOHDIE, FTRAZVFRIZEMN, B XYy R, 7
ORT 4, ZIAXYV R, BURAY Y R, ZLTARA—2RI 7 Z2ADSHE W 122 L OBRED I 5 5
T3,

FTRZVTEDRY v RIZBLUTEEL < 1&. descriptors 2R L TL 72X W,

dictionary (#¥F) EE D & — 2 EIINETT 288805 TF, __hash__ () XYV v F¥ __eq__ () XY v FEHE
LLLEBEDOA T =227 b 2F—IZTEET, Perl TlE vy > 2 (hash) EFEHINTVWE T,

dictionary view (§#FHE 2—) dict.keys(). dict.values(). dict.items() 25RFA 7P =7 b TT, FHF
DIHHOEN 2t 2 — 2R LE T, bbb, BENEHEINLZ L 2 -3 Z 2 RML 5, HE
Y2 —ZlENC TR Y R MIZT 51213 1list(dictview) ZfH L TLZE W, dict-views ZZH LT
W,

docstring 77 A, BB £V 2 —NVDBRHMDATH2XFHNY T 7LV TF, ZDARA — + DOETRISITIEA X
NEFTH, arf ko Tiilah, 202772, B £Y2—1D __doc__ @M LTIREFEES N
FT, AVIFRARIZ Y a v TES GRiE: BHEELTBRTES) DT, A7z bDRFa XU %
FH HER IR G T3,

duck-typing H2A TP 27 FDBELWVWA VYR T 2 —RER>TWADPERETIDICA TV =7 OB%E R
WFRZ5 IV ARANTT, bz, BiICH 7Y 227 DX Yy RRBEUEDLIENZ D fbhizb
LEF, ((TEADESICRAT, TEADES KL, ZRUET LV THDS.1) A VX7 =— A% X
DEHTZZLT, EFRSTFTHA vana—RE, KVE=7 4 v 7 RABZF L TCERREZM X F
T X7 XA Y7 type() % isinstance () W XA HIEL BT E T, (XL, ¥ X4V %
HREEISX THIZETS2ILdTEET, ) 20b b, HBIIZ hasattr () HES FAFP T0 23
IVIERAALET,

EAFP T[E8W[% & 2 X DEFL %55 /DA 5 (easier to ask for forgiveness than permission, ~—7 4 — Dk
Al)) OBETYE, Zd Python TR bR TWE a—F 4 YT ZAXANVTIE, BEIIERRF —EMED
FIET2DDLIREL, ZDRENR > TG EIcibt el 5, COMRTTFRIEFTI a7+
YT ARANITIE, try XB XU except XD SADLZDHRYTY, Zo77=v 2713 CDES
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REBTILIMHONTVS LBYL RZ AN MRS DTT,

expression () (DL FHliE N5, —F & %D DHX (a piece of syntax) TF, FWi#z 5, AV

T, Al BT 2R, HETPEBMTOH LR Y, E2EITROEROBMAERTT, OZL D
SagLEWV, Python TREFHEORTOMBERIRE VWS DI TEDD FHA, while DX S1Z, KL
TEEZZRNY X 35D £3, RABATRIRLIXTT,

extension module (#EFREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|f L T Python
ayRer—HF—a—FrhebhLET,

f-string 'f' % 'F' DT WIXXESN Y 7 I MK Vstring” EIEER, ZhIE 7 —~< v MEAXFEHY
77V OFEMFEOLFFTT, PEP 498 LT 23V,

file object (7 7 ANA TV 22 ) FHDY Y —ZAAD T 7 4 V&R API (read() % write() XY v K&Ff
DHD) ERHLTWEA T 27 MTF, 7740 F 7V 27 NI ERINFRERICE-> T, EEOD
TFTARZEDT 7400, ZOMDRA TDRA ML —IRBETNA R (FIZIF, BEEAHS, £ XEY
Ny Tz Ty b NATF)ANDT I RAZHENTEE T, 77 ANVATY =2 ME file-like objects
X streams & XN FE T,

T7ANFA T2l MIQWEERQE3HEELDET: O N1 F V=T 714, N7 7E0= N1F
=T 7)., ZLTTFACT7AI TF. A VX =724 R io EY 2 — L TERINTVWET,
T 7 ANTTY 27 b BAEBREHEMN 72 /5TRIE open () BEEEM S Z ¥ T,

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

Python 3.3 YT 2 D7 7 4 v X 03H D $9, sys.meta_path THHENS meta path finder
¢. sys.path_hooks T XN 3 path entry finder TF,

A OWTIXZ PEP 302, PEP 420 B8X U PEP 451 2B L TL X W,

floor division —FEITWVWNE WEEIZALD B HFERE, floor division HETFIX // T3, HIZIX 11 // 41& 2
12720, float @ true division OFER 2.756 L B £3, (-11) // 413 -2.75 2 INSVWHIC ADHZD
T -3WKRKRABZILIEBELTLEX WY, PEP 238 ZZBL T XV,

function (BI%) PR LANCEZ RS —HOX D Z & TY, BICIZ 0 Lo E518 2T Z e HkRF T,
FEEDEITRHI T Bz RS2 e ik E 5, R51E. AV v R, function 2B L T X W,

function annotation (BI#(7 / 7—3 a2 ¥) BED T X =X RRDED annotation TF,

By 77— avid, @B EE R OdiIEbET: flZIX ZoBEKE 2 2D int BOF#
PEHB eI, £ int BORDEEE L HFIATOE T,

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

return a + b

BB 77— a ORI function OEITHEE XA TNE S
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KEREDFBAD B 2 variable annotation ¥ PEP 484 &ML TL 72 & W,

__future__ HHHEOLRWH R EFEEEELBIEDA Y X 7Y X CTHEMTT 27027075 <HFIHTE 25
{LX:E\\/\\J“_N/VG‘@—O

__future__ E¥ 2 — V% import U TZDEKZFTIUI, H7mEEL WD TEMS Nz DD
T, WOFMT 7 4V + OEEIC R 202 D £

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

garbage collection (A R—=Yavr>ayv) ZHUBEHELNE ZEDRWVWAEY KT 20U T3, Python
. SRAT e, BRSREZBIE LIRS 25RAIR—VaL 7 & e ffioTHR=—YaL 7y a v &2fT
WET, IR=YaL 77Xt gc BV a—EMlo THIETEE T,

PIRL—& (YA —R&) generator iterator %2R TEBT T, EEDOBBITEITWE T, yield XEHio
MTRRED FT, yield I, for V=S THEHATEZD, next() BTHEZ 1 OFOWMOHLAZDTE
5, EOM R ZAEKT 2 DITHEHENET,

HEIIY 2 AL =X ELE T2, RCEsTE Pz RL—FAMTL—F ZI5THEVRH D £75,
B ENERDH S 2 TRWEE, RO DI 2B AL £ 9,

generator iterator (¥ = ¢ L —& A T L —2X&) generator BABTHEKRENEG T TV =7 M TT,

yield D7 NIZRATFEATIREE (RFTEBSRUED try X2 ET) R LT, ELI— Rl X
NEd, DxRL—EA4TL—& HFEHsNL . TLEMEZIGL 3 (@FOBBMIETOLNR
WHT LWIREED & BAR S 2 D & MR TY),

generator expression (¥l —&K) 4 7L =22 RIATT, HLHORT, V—TLEHEZERT 5 for fi
#HiFH, Z L CHBSATRER if IOV TV R XS ICRAET, 25 L THBEnzNE. slo B
JTEZ AR L £T:

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

generic function (¥ =3V v 7B R 28N LFE CHRIEZ 5 2 BEE > SRS N 2 BIET S, PO L
RIS DFELEE VL DET 4 Ay F7LTY AL I DRESNE T,

single dispatch, functools.singledispatch() 72 L —&, PEP 443 ZZMRL T F X0,
GIL  global interpreter lock ZZMLTL 12X W,

global interpreter lock (Zm— LA Y27 Zua vy ) CPython 4 &2 7V ZXBFAHLTWS, —EIZ Python
DO NAEFI—F ZETTE2RALy Fld—2LTHEZ e 2RiET 2HATT, 24Uz kD (dict
BREDEBERMAAARIEEL) 7Y 27 PETFADRERT 71 2120 U THERNICL RIS DT,
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CPython OFEENS > TINVICKDET, A VX TV 2EeRER Yy 75522 T, vAVF7akyd<d v
PET MO a R b5, £ VX T XEHBEICYLF ALy FILTES X512 3,

272U, BUEED 2 WIIAERD W K D DIRIRE Y 2 — Ui, FfEe Ny ¥ 2t HR O EOEVILEZ §
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F7. [/O Lz 3 2556 GIL 3EICEREh s,

BRI BHBRSAF ALy MU LA Y27V & (SN E 72 2fllrvhETay 735 5%) 535
REINF LD, — BRI Taty P DBEDNRT 4 =<V ADEP D TR LERATL
Joo TONRT =<V ADMEEZWIRL LS T2, EEPIVEHICRVRETFaR IPEMT22EZ
LNTVET,

hash-based pyc (v a2 ~X—=2Z pyc 77 AV) IESEZHGT 272012, WiET 2 Y —R7 7 L VORKEER
FREATRE RNy Y 2 BE2FEHT I, Fa—FDFXF vy v 2774 TT,

hashable (/v & 2W\[RE) Ny > adgE RA 7V =27 Frid, AFEHABFTEDL RV Ay 2 HEZHD
(__hash__ () XY v FHARKE) MMOF T =27 P BB TES (__eq__ O AV v FHAKE) 47
V7 bTF, ANy S 2fREATY 27 MEBTHE Uy & 2 fHERFFORENDH D £3,

Ny Y AA[RER A TV 2 7 MIFHEDF —REEDRA - LTHZET, HEREED T — ZEEIIN
BTNy ¥ afliffioTWVWENSETT,

Python 4 I 2 =X TNV RBEARAAFT T =7 NI IFL ANy Y aF[HETT, (VA MPEHED X
572) T a—RINIZAYTFENY Y aRAJRET T, (X TN frozenset DX H7R) 4 I a—&XT)Niga
VTHE, BEPNY T AAETHELEDANY T aAfETT, 2—F—EHEDZ 7 ADA Y AX Y AT
HBEEOIBRATV 27 MEF 7 ANV M TAY Y afRETT, ZAHEET (HHZROVT) s R3S
flicddb, ny¥aflild id) EhESNET,

IDLE Python O#iEBIRERE (Integrated DeveLopment Environment) T3, IDLE (& Python OREHERY L
ARSI TV R ERNREREDO LT 4 X (4 V2TV XBEETT,

immutable (£ I 2—&7N) BEDEEF07cA TV 27 b T A 32 —RTNRIATY =7 ME, BUHE.
XFH, BIOETARERDHVET, TOWHDA TV 27 MIMEZEZONERA, HOMEEEEZE2
BUiE, #iieeA 7027 PR LRI RD EV A A 32— TV RA TV NI, BED Y
Y a @R 7 NN CEHBEREEZRZLET, HEDOF—ZOHITT,

import path path based finder 5 import 3% €Y 2 —LEMRERT 25T (£721& path entry) Y A b, import
H, 2OV R MIEHE sys.path 2ORETH, B 70—V DGEHEFHE Y 5 —2D __path__ B
hHBHRKET,

importing $»%EY 22— ® Python 2— K2FIDEY 22—/ D Python 23— R THEZX 2 X 51T 20U TT,
importer EY 2 — L EELTR—FTEAT7I =7 b, finder & loader DE¥HLTHHEATI =7 b,

interactive  (Xf3&fY) Python WCIENEEIA > 27TV Z03h b, XX e A v 2TV 20T ay 7 MTANT 3
CHIEICEITENTHIRER 2 Z e A TE T, python LMBEIHELZ FTIWEFTLTLEZI W, (T
Ea—RDXA Y RX=2—»06 Python OXFENA 27V X2 EETE20b LAERA, ) MEENAL ¥
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XY RE FILWTATT7ZHLTALED, EY 2=y r—YDHZIHWTAS (help(x) ZHZ
TBWTLEZ W) DI ITHEF LY —LTT,

interpreted Python (&4 > X 7V XEADEFETH D, a Y4 SEFOMNMIMEBELE T, (N ba—-Fay
RATHBH B0, ZOXPNIEHKTTD, ) TITOAL Y RFYRFFELIE, Y—RaA—FD7 74l
. ¥TETAREFRICL ThrSETIE2 L Vo BER LIS, BEFITTEL I REKRLET, 1
27 XBAOEFETERE., a2 4 FJBRADEF/LD DR TNy Z7OH A 7 V30D, Trs
7 LDETIF—RITENT T, WEEH BB L TS W,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, T 2 -1 ITRTDY
VT 4 IVENERGE L R YD, TNTOMRLZY Y — R ZEECERT 5, Bl 7 2 —XCAD &
T ZO7x—RF AN=JAL IR 2EBENTHLET, ChRED -V —ERDTA 77 X —
% weakref I— LNy IPELIHENE Z DD ET, Yy v PRV YT 2 —AHFICHE[TFTENEa—F
. ENPKETEV Y —ADRTTIEELRWV (XL H201XF7 4 75V —FEY 2 —/L% warning HfE
TF) 72Dk A 2 BISMNCER L £ 3,

AVER—=FYERT Yy bR YT LEREHIZ  main_ BV a2 —AREFTEINTVWSEZAZY FFDHE
I3 T L2289,

iterable (RIERTREA 7P =7 b)) BEE—EIZ 1 DFOREEZ A7V 27 FTF, KIEAREA 7Y 227 FDfilic
3. (list, str, tuple ¥ W o k) RTOI =7 Y AP, dict R T7AINFTIIF oD
PDIES —or VR BB WVIE Sequence BFEREFEIE Lz __iter__ () XV v ¥ __getitem__() X
Yy REFOEED I FADA VARV ANEENET,

RAGRTREA 7Y = 7 M for —THNRZOMEZBL D> =7 Y2 ((RiFE: 22 TOY—r YR, =7
YABTIER L T7ZD0H 8 WS ER) SRE 2 5K (zip ), map(), ...) THHATZ %3, RIEAHE
7Y 27 b BABBEE iter O DI LTETE, ATV 27 PIHTE2A4TL—XZRELET,
DA T L —REZ—HDEZ 5 FHETEIMHEN TS, BEIRIEAGEL 72 =7 b2 BRITE, iterO %
WEAIEDA TL =24 T 27 b BT THRIET 2MEEIDH D FH A, for XTI Z DEIEL HEIRIZIT
W, RS OEREER L TL—FZ2EILTWARA T L — R E2HHLES, 17L—4% ., o—47
VATVl —2 ZRLTLIIEE W,

iterator (A 7L —&) FT—XDOMNERBTE2A T2 b TT, A 7L —XD __next__() XYV v FEED
SEUM OIS (%7138 5 A8 next O 1CIET) &, HNOTROBERE—>FORLEF, 7—XH%K
{72% k., b DIz StopIteration fINZEHLE T, ZORKRT, A7V —XA4 727 MIRET
Bh, ZnLFE __next__ () Z{[EFATSD StopIteration ZEHLET, A 7L —XiFZ. DA T
L—&A7Y 22 FAEREZIRT __iter__() XYy FZEELZITNUIRSRVDT, 4 7L —XiEfho
iterable ZZM T 2IZL ALY DG THIHTE ST, BoZ D & LAHINIEBOREZITS X57%a—
FTF, (list D& S57%R) avy7+-4 7Y =7 Md, BHZ iter) BBUCA 7Y =27 MZE LD for
N—=THNTES 72, FilBRFEHOA T L —X2ERLET, ThEATL—XTTBS 358, Hi
FDATFL—>a Yy THABRADRILA 7L =4 7Y =27 b RBEMICRS 720, ZOaryTFDL5
KoTLELET,

BRI typeiter I2H D T,
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key function (F—BIE) F—B%k. H 2 WVIZIREREE L IX. ¥V — FRIEFLIRD 72 OfE % IR 30 °H U RTHE
7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICME XX, v Fr — L KEFEDOY — D
HEIZDo oY = F—%RLET,

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

F—BMEEL FIEITO L DD D FF, HIZIE str.lover() XV v FERXF/NLFEXANILZWY —
FETF—BERELTHS 2K ET, HBWE, lambda r: (r[0], r[2]) ® X 57 lambda
ReoF—BBEEZ B TEE T, £/, operator TY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() £\95 3 DDF—Ffa v A+ 77 & 2Rt LTVE T, F—FBOED FeHwao
#iZ Sorting HOW TO S L TL X\,

keyword argument EF|H 2R LTI EE W,

lambda (7 4%) BHLDA4 >~ 54 YEET, BEHCH S 2IFHiichs 1 20 X 2&84FT, J4
XEABUEE A #01% lambda [parameters]: expression T3,

LBYL TZ 2okt (look before you leap)) DTS, ZDIA—FT 14 ¥ T AXANTIE, O LPHRE
TSR, BIRICHTTESRME (pre-condition) HIEZITWE T, FAFP 77 a—F EXRIYT, if XA
CEAMONZ DRI T T,

~NAF ALy FMEENLEREETIE, LBYL 7 7u -5 7 A37 @iy 7 R BEOBEIRER 5| Zii
CFTVRIDBHH ET, Bz, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, DAL v FRBEERDEINC mapping 2»5 key ZW DR ERBMLET, ZORMEIZ. vy 27550
EAFP 7 70 —F %25 Z L TRIFTE X T,

list (YA b)Python DMABAAD =T 22 TF, VAPEWSHHTTIN, V227V X PTIRRL, fio
SRTCE O HY (array) L FEEDH DT, HHEADT 7RI O(1) TT,

list comprehension (VA FAWKEL) > — 7 Y AHORTH L2 VWE—HOERZUWH LT, ZOMR»525
AMEIRT, aVo7 FRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0]13F5L, 05 255 £TOMEE 16 #EHKL (0x..) LAEXFI»HRZ VR MEZERL %
§o if HildA > 3 T, if HiBL WA, range(256) DR TOERIUHINE T,

loader Y a2a—l%0— R334+ 73 27 b, load_module() EWISHFIDRAY v REERL TWRITHIX]R
DEVBA, B—X—IF—BINC finder 2 SHRENE T, FHlld PEP 302 %. abstract base class T2
T importlib.abc.Loader ZZHR L T 7ZE W,

magic method special method ® < 123 7=[EFET T,

mapping (¥ v ¥ 7) FEOF—HK%Z ¥ K— 1 LTWT, Mapping »* MutableMapping D iR EEK >
TA THEINILZAY vy RERELTWSaY7F 47227 bTF, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,
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meta path finder sys.meta_path ZME L TH SN 7% finder. meta path finder 1& path entry finder ¥ B
D FTH, BT T,

meta path finder 23E2F 2 XY v FIZDWTIE importlib.abc.MetaPathFinder 2B L T /2
20,

metaclass (XX T R) 7 7ADI FATT, 7 I7AERIZ. 7 IR, 77 ADEFHE, HEKYZ 7ADY X b
EEDET, XX F7RE. 205 3 05|18 LTZIIMD., 77 AZEZBEERAVET, LAY
DATY x7 MEFIGEE (REXX 7 FAD) 77 4L FOEEZREM L TWE T, Python 25FHI72 D
WEHARLDRARY FARERTERRTT, IFLACDI—F =T - T, XX7 7RI DBEDRV
BDTT, LeLl, —EHOHBETIE, XZ7 IR TTLH Y MeiiEeRMLE3., L 387
JRADRTER-TD ALy Re—=IWEEMLED, A7 27 POEREBIFLZD., 70 b
VEFEET IR, ZLOBETHHAINET,

FEAE metaclasses 2SR L TL &0,

method (XY v F) 7 7 ARKDOHTERS NI, 2077204 Y A& ADEMEE LTHRUH SN
B AV Y FBA VAR ZAATY 27 v 2B — 58  LTRUMD £7 (ZOE 5B self &
MENET), B & XA TN —T ZRLTLIEE W,

method resolution order (XY v RAERIERF) BERFICEIE Y 7 ADHREREMRINZIEFTT, 2.3 L&D
Python £ > & =7V XMEHT 2713V X LDFMICOWVWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—/) Python 2— FOMMHEN L LTELHATI2F P T, Y 2 —MIIEED Python
F T2 VEEOARIEMERD T, BY 2 —ILiX importing DILIRIZ X - T Python IZHAAEN
3,

NYT—2 ZBRLTLIEZZWY,

module spec EP 2 —A%k B —FFT5DIHbN b4V R—- M HEOERE ZLHARIZEM TS, importlib.
machinery.ModuleSpec DA Y A X Y A TF,

MRO  method resolution order ZZIR L TL X\,

mutable (I 2—=X7N) I2—XTNRATV 27 MIE id) ARSI REEZEETEE S, 1Sa—
2TIL) BBELTLEE W,

named tuple 7 ZHIfFE XL L WS HEEX. X TAEPKLTOWT, 4 T v 7 AT ERICH LEMEL
FoTO7 7 ABTEZEEDOERLY Z ATHHAINTVET, TR I RIMOBEED > T3
ZrydhhET,

time.localtime() *® os.stat() DRV EZEZFTWVL O DIHAAABIIARIN &R TV TT, DA
% sys.float_info TJ:
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>>> sys.float_info[1] # indezed access
1024

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

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

True

(EDBID X 512) W 22 DAHIf & X TG AABENC IR > TOE T, Z O d HHIT = 2 T,
HWEDZ 7 AERKT tuple THAL, BEIO7 4 =V FE2ERBLTERNTEES, 2OX5R 77 RIEF
BTE VWD, collections.namedtuple() 77 7 M VEABITIER L 72D TE %9, BEDHIEIZ. FH)
THEOVLHAFIT Z X TR BIAADARIT & 2 T IEZINTII R X Y v FZBIITEE T,

namespace (FR(Z2MH) 2RO SN LT T, AEIEMIEEHEL L TEEIRE T, AEiEMicEAs 7
Pz FD (XY RD) ARFIE 72507213 TRLE, RFAINAED O, KBRS D, Z L THARA
HBDLODH D ET, HAIZEMIIERIOEEZIC I TEY 2NV EEZIR- 155, HIZIFHE
4 builtins.open & os.open() BHHIZEMTXAENTVWE T, /. EDEY 2 — BBz HEE
LTWADBHRT 2 Z 2Tk o THETZEMIIAIHME 2 RFEZSE L 9, HlZIE, random.seed() %
itertools.islice() ¥ &HL &, ZHZFNEY 2 —/L random X itertools THREINTWVWS Z &HHH
LM TT,

namespace package (HHEIZEM <y 7 —2) BT Rvr—yDary 7 LTREENS PEP 420 package o
Namespace package ¥8Z 6 K MERBAZF /23, __init__.py 7 7 A VDR WD, regular package
LRI FET,

module ZZIRLTL &V,

nested scope (AR FEINTRI—=T)HMITERSIN TV IEHK ST 2MRET T, HIRIX. 2B IO
B O TERI N TV R5E. NHlOBEEZIMIOBEKFOZBESRTEET, A A P Ehkra-T
377 40 P TEEROSRIZINTE, ZHORARTERVOTHERL T LI W, B —hVEHUR,
ROBAMDR a— T TCEREHAFTELE T, RIS, 70— VEZE/fS & 7a— LAHTZE MO
AEZLET, nonlocal THMUIOZRICE ZAD E T,

new-style class (FIARXANT FR)STERTDY 7AF 7Y =7 MELILTW 2T O i WAETT I, DUA]
@ Python D NN— 2 YTk iR R A NI T ADAD __slots__ . T ATV SR, __getattribute__()

VI TARXY y B ZLUTEHIA Y v FEOD Python O LW, ZEREREZRATE £ L,

object (A7 =7 1) KA (BIERMH) L EREINLRIEBN (XYY F) 2502 TOT—X, HLE 2T
D HFAZAINT TR DFEMORIE S FZADZ &,

package (Sv 7 =) B TEY 2 —ASLHRNTH TRy r—I%B80 Z  OHK S module DZ 2 TE, HM
FNCE, Sy o —=20% __path__ @M% KD Python 779 =7 T,

reqular package & mamespace package B LT 712 &0,

parameter ({R51%1) ZRITOFEART BE (2 AV Y E ) OERICBOTHENZT 2 Z5|8 2EELET, K
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FlENCIE S MDD 5

o UBFRLIFF—T7—F: UB TELE F—T7—F5|H L TEIT I TE5|8EEELET. Z
Iz e AT D foo ° bar DX 512, 77 4 b DREIBOEETT:

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

o WEDH: MBICLoTDAGZONLEIHEIHEEL £T . Python X5 BMMEDATH S I L Z2E
T LERDD FHAD, HAAABEBICRMEDADF HeH>b D (Bl absO) 23H D %7,

o F—TU—FRERH: F—U-FREoTOAEILNDFIHMERELES, ¥—V—FEHOFHEER
TEBEANE. FIZIELITD kw_onlyl % kw_only2 @ & 512, BEERDIRGIE Y 2 Mic&DHI-A]
ZREMBES B EIZHD « D% TT:

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

o AIERMWUE: (MORIIETEICRT SNLEREOMEST BUTAT) EEOEKDOMES IBHEZ 5
N eZiEELET, TOXSRIRGIEE. LT D args D& S ITRGIEHA DN x 2235 28T
ERTEET:

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

o AIERF—T—F: (fhoRFIBTHICZI SNLTEDOF— 7 — FEIBZ T) LR D * —
U— REBBEZoNB e BEELE T, DX REIETE. EOBID kwargs D & 5125154
DHNT **x BT B L TERTEFET,

REIEEA TS a Y eERBEDOFIBOEL L BI[BETE, A7 a 03[ BICEF 74+ L MEDIEETE
%9,

REI1E . FAQ @ FE5IE ARG B DENIfTTTH? | inspect.Parameter 27 7 A, function £2 > =
¥, PEP 362 22 L T EEW,

path entry path based finder #5 import 33 EY 2 —LEEET import path LD 1 DDFFTTT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder TF, G2 o
72 path entry WHBEY 2 — Ve HEOF 2 HEEH > TVET,

NRALY ) =T 74 Y EPFEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder #Z [ L
TLREW,

path entry hook sys.path_hook U R FZ® 3 callable T, f8E XNz path entry WH B EY 2 —LE RO
BITEEH > TWBEEIZ path entry finder Zi B L E 3,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHRBEL £5,

path-like object (path-like # 72 =2 }) 77 4 VT AT LR %ERLUE T, path-like 7 7Y =2 MI, (R %
KT str 707 MR bytes A7 b, ¥7213 os.PathLike /B FaLZFEEL AT 22 b
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PEP

DENIPTT, os.PathLike 7B F A NZHR—PLTWVWELF TP =2 M os.fspath() ZMUHT Z
£ T str ¥7213 bytes D7 7 A VT AT LSRR TEE T, os.fsdecode() ¥ os.fsencode() &
FHhEN str HBWVIE bytes CRDZDERIAET 2 DIZHZ 3, PEP 519 TEAZNF L,

Python Enhancement Proposal, PEP &, Python 2 3 2 =7 4 M L THERELEMIT 2. D5 0iX
Python DO#FFEEER Z DBERBRBEICOWTER T 2R XE TS, PEP &, #HEIC O W T DA il
IR R R T 2 RBEDERIL (BaR) ZImR 2 RNETT,

PEP &, FFEDRRICh D2, a3 227 4 KX 2MEREOEM Y Python 272 XN 2 REHIM DX
EDDDORENOBEH L 22 2 ZEKLTWE T, PEP 0FEZHIZIZaI 2 =7 1 NOREHKEIT
522, RNEREXELTZZLOEELHD ET,

PEP 1 22 L TL X W,

portion PEP 420 TEZ XM TW 3, namespace package \ZJBT 5. BED 7 7 £ D3 (zip 7 7 A VITHEHN

INTWEHEDDHD) 1 2DT 4 L7 VKNI NIz D,

fIB5|% (positional argument) E5|E 2B LT EI W,

provisional APl (& API) T 4 75V O BARMERGED & FHEINICRA SN b DTT, 2D X544

VRT 2 —ANDKEREH X, WETHZ L ENTVARIIHHINTHERADR, a7HRECI-T
MY BRI, BAFIEAIREE (L VX 72— RADHIRETEEND) DfTbhAET, TDXD
BREBIILRAITONEBDTIEH D EHA - ZHUX API ZHAADENCIERE SN TWERR
RMGHBE L2 FIZDOATORET,

TE APLIZOWTH, BITEMEDBZWEHIX TRETFER) LARINTWET, BERHAL5E
THRT ALK E R T RETT,

Zo7at2 kb, BES A TSVIMEr R T V- IEVWHEETAD SN Z L, R
PEZTELLEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl BB LT IZX W,

Python 3000 Python 3.x YV —R54 D=y 73 —ALT7F, (Python 3 BEWIFFRDEE - IEHIES N

S1CF, ) "Py3k” EIRENZ LB D ET,

Pythonic D FFET—RNLE X HTErNza— KTk {. Python ORI A T 4 F 212 - 72

ZFRa— KR, BlzIE, Python O— Y% 4 7 4 F L TlE for XEMH>TAT I ITNDINTOEH
WE->TL—7LET, tDZ L DFFEIEZ DA ND T, Python IZERTWARWAZRDLDIZ
BUED A Y > 2 =% F50d LI EEA:

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

ZAUTH L. EFhwik Pythonic &K
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for piece in food:

print(piece)

qualified name (Bffi%h) €Y 2 — DI/ R =L RO =005, TOEY 2 — LV TERINLT TR, B X
Vo RAD, " XR” 2RT Fv MARETT, PEP 3155 TERINTVET, +y L=
75 ATIE, BHi%EA T 7 0K EFRLTTT:

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

pass

>>> C.__qualname__

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

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

EV 2 NAANDOBRTHDLNS &, BREEMB (fully qualified name) I ZFTXTOE Y =IO EL LK
DFy bEFEEL. BIZIE email .mime.text ZHEKL 3

>>> import email.mime.text

>>> email .mime.text._ _name_ _

'email .mime.text'

reference count (BIRADV U 1) 2 ATV =27 MINT 22RO, ZRATV VR0 IChoTt & ZDA
TV MIWEINE T, BRI Y Y MOEFIX Python ® a2 — F EIQEBNERAD, CPython F&
DEERBERTT, sys TV a—ME, TRIIV—DPITEDOATI 27 VOSBRIV Y M EHIZ12DD
getrefcount () BAEZIRML TV T,

regular package &M%, __init__.py 77 AVEELT 4 L7 U 2 LTD packages

namespace package B L TLIZE W,

_slots__ 7S ANTOEET, A YVAZVABHOEEEH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AEVZHNLES, 23X fFbhs7 7=y 7 TI, ELLIFESIEPLIY v F—
BRDT, il —A, BIZIEX BV DHERBE L 827 TV 5 —2a Y TA VARV ADKBEIFIET 5.
EWVoltt TRRE, EDRVOHINRZ FTT,

sequence (¥ —7 Y R) BEA VTR X BMBNRELRT 7R % __getitem__() KXY v FZR#U T
PR=PL. BEERT __len__() XYV v REERL ilerable TF, fAAAY —F » RBIZIE, 1ist,
str, tuple, bytes REDH D £F, dict I¥ __getitem__() & __len__() dHR—-—FLEITH, MR
DB TR EED immutable R¥F =25 720, =7 Y XTE R vy EY 7 (mapping) &
BRINTVEDTHERELTLZEEWN,
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collections.abc.Sequence IRHFE Y 7 AT __getitem__() ®° __len__() 721FT%< count().
index(),. __contains__(). __reversed__() XDDJEBERA VR—T A AZBERLTVET, ZD
PRI NI A VR =T 2 4 REFEL TV BINTL register ) ZHH T2 Z & THRINCESR T2 Z 2
HRE S,

single dispatch generic function ®—FETHRIEITZ—DODFIBMOEN X DEIREINE T,

slice (RF7A4R) —RIC =TV O—FEELATI 27 be AT74RIE, BFRL [1 THZOLNIEBOD
BoficaaryzEL e TELNE T, flRIX. variable_name[1:3:5] T3, AfHMN (RTF) L5
slice A7 =7 FENETHHL TWE T,

special method (kX ¥ v V) & 2 BUTKIE DBAE. B ZIEINEZ 5 % 721T Python 7 HHEEICIF N S
BZRXYy P, COFEDOXY v Fld, XYy FRADRHAIERRICT VX —R2a7 2 OO0V TVET, K
FBRA Y w FIZDWTiE specialnames T XN TWVWE T,

statement () XIZAA —F (A—=FD” 70y 77) KARAIRLERTT, F X 2F -7 — F2roMHEh
2H50DEELNTT, HBEICIE if, while, for ’H D FT,

text encoding L=a— FXFH|rL>a—RKF5a—7v T3,

text file (TFRALNT77A4N)str AT 20 M e@tAEZTES file object TS, LIXLIE. 7FA M7 74
WMFEBIIANA MEADT XA M) =772 AL, THFAIYO—FT4 27 ZHEBNIITVE
T TXARMT7 74 VDAL, sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR EERTHF A E—
F('r'or 'w') THWEZ 74 LT,

bytes-like 7T T b ZHAEETELZ 77 ANF T2 7 MZOoWVWTE, N1 FUT71)L SEL
TLEE W,

triple-quoted string (=EH 727 # — FXFH) 3 00K L2+ — PEls (V) 2T ARAR w7 4 — () THEIL
XFH, BED (—HE) 74— P XFINIARTERITE 2 XFINGENE D D FEAD, EOorOHHTH
HATE, 1002008 L2 +— PlERZ TR —FMLICES A TEE T L. 1THKCE (\) &2
O THOEBUTICE D2 DB TEZDT, FFaXyr—a v E CIRHICRHICERNTT,

type (&) Python #7227 ORI A T 27 B DXSRDDIrERDET, HOWH A TP =7 MIA
ERoTVWET, A7Y27 +OBNE __class__  BMT7 722 L7%D, type(obj) THE L H HK
x93,

type alias (B A V7 R) RO T, BEZHEANFITRALTERL £,

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

from typing import List, Tuple

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

from typing import List, Tuple
Color = Tuplel[int, int, int]

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

pass

FEEEDFIHD B % typing ¥ PEP 484 2L TL 72X W,
type hint (Ble > b)) B, 7 7X@, BB T X —ZRR D EDOIARF I N2 EHET % annotation TF

e ¥ MIBATIIR  Python TIZHRHITIED D T EAN, BN Y —1ic o THHTH D, IDE
Da—RFfZEE Y 77 720 Y ZTOFMFITRD 3,

ra—rOVER. 77 A%, BT, -V ER TRV DDAEL ¥ M typing. get_type_hints()
THRTEET,

HEEEDFIHD D % typing & PEP 484 2SR L TL X\,

universal newlines 7¥ 2+ 2+ U — L DEFRIED—DT, UTOIRTEITRLIBML £ 3 Unix DITHRBRE
"\n'. Windows ORE '\r\n'. &\ Macintosh OHE '\r', FHEEICOVWTHLLIZ. PEP 278 ¥
PEP 3116 . X5I(C bytes.splitlines() 3 SMLTL X\,

variable annotation (M7 /7 —>aY) BB 5 0IE7 7 ZAEED annotation .

ZHDHHNE 7 7 ARMEICHERZH 722 23, AARDRERTT:

class C:

field: 'annotation'

ERT7 /7= a id@EIE BEEYF oo ET: flX. ZOZEFIE int OEEZIS Z & 2 H
ItV

count: int = 0

7 ) T— a YOI OV T annassign i CHFEH L TWE T,
Z DREREIC DO WTHREE L TW 5 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment (RAHERIR) HAANICUI D BES N2 FEATRE TS, 24Tk D Python 2—¥2 77V 7 —
PaYRBRIUS AT A LETHNTWAD Python 7 7V 7 — a Y OFEEFITHT 2 2 7% < Python
Ry r—IDA VANV EHFEITI D TEET,

venv 2SI L TL 2 & W,

virtual machine (A= V) BRIV 7 MY = 7ICX DERS N3 ¥ a—X, Python DA~ »iE A
Aba—Fav XL IPHALE NAFO—F »FETFLET,
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Zen of Python (Python @15 D) Python ZHf# LAM 2 LTOEE L7 5, Python O&KFHHAHF%2 Y
A MZL2dDTY, WahEr > 7 M T "import this” T2 ZDVAMEHRDET,
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CORFaAXYHMIDOWVT

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 @ Alternative Python Reference 7B Y =2 b5 & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,

Python a3 2= 4 25 DEHEM L B R FTEZDOEBSL LW FFa Xy F—ya YiddEFAFEBATL
7o - DAL D!
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C
BRe>1t>2X
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,

73


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

Python Setup and Usage, V') —2X 3.7.17

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

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

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

3.7.17 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 3.7.17 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 3.7.17 alone or in any derivative version

prepared by Licensee.
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3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.7.17 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

3.7.17.

4. PSF is making Python 3.7.17 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 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, 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.

8. By copying, installing or otherwise using Python 3.7.17, 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

ROR—DH <)
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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.

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

RDR=I12%i <)
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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 provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.
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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.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:

(Ko<= 1%i)
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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
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 VY4 vhk

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

KDR=12%i )

C.3. Licenses and Acknowledgements for Incorporated Software 79



http://www.wide.ad.jp/

Python Setup and Usage, V') —2X 3.7.17

HIDR— % 5D E)

may be used to endorse or promote products derived from this software

without specific prior written permission.

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

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

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

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

(RDR=I12Fi <)
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Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uwu 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
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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 conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

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

C.3.8 test_epoll

test_epoll EY 2 —LIRDEHZEZATVETS:

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 conditionms:

The above copyright notice and this permission notice shall be

(RDR=I12Fi <)
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included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select Y 2 — L kqueue £ ¥ R —7 2 — ZIZOVWTDRDEHEEATVET:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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.
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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 conditiomns:

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

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

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

C.3.11 strtod & dtoa

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

and licensing notice:

/s ke sk sk sk sk s sk sk s sk sk e ok sk sk ok sk sk sk ke sk sk ok ke sk sk s sk sk s sk sk e ksl sk e sk sk sk ke sk sk sk e sk sk sk ke sk sk ok ok ok
*

* The author of this software is David M. Gay.

*

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

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy

or modification of this software and in all copies of the supporting

E R

documentation for such software.

KDR=212%i<)
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THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

EEE I R
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C.3.12 OpenSSL

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

LICENSE ISSUES

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

please contact openssl-core@openssl.org.

OpenSSL License

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

* are met:

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

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

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

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

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

* software must display the following acknowledgment:

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

(KDR=I1%i)
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* 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
* 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

(Ko<= 1%i)
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* 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.

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

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

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

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

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

--with-system-expat:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

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

--with-system-1libffi

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,

(Ko<= 1%i)
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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.

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
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C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THEH L TWA Ny ¥ 25— 7 LDFEEIF,
cfuhash 72 =7 bDBDICEO X F T

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
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.
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C.3.17 libmpdec

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

--with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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.
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