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CHAPTER 1

=
&
EEAN
el

SE/NC

FAREUS A EAE E., CPython fEHr#f i ar 1T 55 .
CPython implementation detail: HABSEI a2 FTH En e G AR . 130, implementations.,

p—
1.1 nn%{T

W1 Python [}, 7] AFE & F HIAE RS0 -

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

B ILEA Bl S Bl AT A

’python myscript.py

1.1.1 BEO%EIN

PRS2 I 2R LT UNIX shell, {EERAE T BN 7

o TR wy BAWARER AT R, SEREAIFIIT®S, BiA EOF (U453 AF, UNIX H1#%
Ctrl-D, Windows 3% Ctrl-2, Enter) HJ#& L.

o JASCHEA SR DR MR A SCER T, B2, AT IA SO
* MHERAZHAIANN, A% FH SRR, T8 24 2 AR A .

* ¢ command MK}, FT command FR1¥) Python 154, command W] DAL & A T4 - B 1 22 2%
WAl YEE, WIS TFAFTE Python 154 s HEL!

* il -m module-name I, 7 Python BLBptis AR ERIBIL, FHREHA AT
FEHEXT, SefframmA, HdT.

BRI X R LSRRI L, A G HHIE sys . argv B - 1R, HAOCHR, MM NE
MICR (sys.argv[0]) RITRFEFRITHFHFR.
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—c <command>
AT command T Python i . command W PAsg—Z45iEA], W] DA HATAF B i 2 ki m), H
W RN S A S AR AR B VR R
R BT, sys.argv EDITERN "—c", HFSHLFHZMAZR sys.path FF3k (GhixHZ
H A D T2 S A )
ffif] command (&5 % #HilZE{ cpython. run_command ,

-m <module—name>

1E sys.path FHERSRERI, LA __main_ BURPUTHHNZE.

USRS L, WA R (Lpy). BARA NOAA R 4% Python Fibis, , (HARSLHLN 1t
AESRBIEDR (Bldn, AR S EFAT - E’J%ﬁ)

WAFR (e S mw) WAVFEM . AR ST @R I, RAHE <pkg>.__main__
}’Ejﬂﬂ‘%ﬁ%%ﬁ BEAT AR BRI A5 10 A S R e i A R 1) H S5 zip SCPRRA A B 5 5036
Bl

ilE):  BLIRTURTE 1T N EREORIDA C B Y iR, PERE NI A X R Python #EH st fH
AR LSV TR AR 0 s Ik Sl S DS LRI G h S G

WEREE L ILIEI, sys . argv M DNICEREABIR ST 7e B AT (FEE REBEHRSCPIN, oS oosas
B ") oo I, YMETHRFPMA sys . path BTFk.

~I I A] R AE R A N as T A, B sys.path BEAE S Y ETH ZREACLEH AW
site-packages H 3% . G PYTHON* MABaAs 5 th Sl Z 0

VR PRI AL STE TN, ARIAS T S A ARG . B0 timedit AREHRL:

python -m timeit -s 'setup here' 'benchmarked code here'
python -m timeit -h # for details

il module-name &5 | % HilZ{f cpython. run_module ,
W%

runpy . run_module () Python f{fiHn] DARF{ IRy SR RE

PEP 338 - LR N A A AT
3.1 MU AE: R FRARIEAT _main_ PRI,
3.4 WA [RRE SR 44 25 A4

MAIRHERIA (sys . stdin) SEHAr4. FRifElm A &, i 1.
i BE T, sys.argv E—PIoEe "-", [, EY45HZMA sys.path k.
BASHE, &k #it$: cpython. run_stdin

<script>
AT seript Y Python RS, XS HV (HEXFEMN) SO RGE# AR, 71 Python U, 15
_main__.py XMFMHEZ, BHE _main__.py SCPFR) zip SO,
LI, sys.argv B —NICEMRTE G 1T R E R ALK

UR A2 PR B e ) Python SCIF, WHEIZSUIEITTE HSRINA sys . path BIFk, FF HABZSCF 415
__main_ BEHORIMAT.

4 Chapter 1. 41758
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AR AR 44 B 1) H SR e zip SO, WHEIARZ A sys . path BIFk, FHEZAEFRY _main__
py XPFHAE __main_ BEHORIAT.

~ I I ARG B Cs T AS, B, sys . path BERG S A H S, WAELE H 1Y site-packages
Hx, i&ZMTH PYTHON* FRIGAR &,

ffiff] filename 5| A HitZE cpython.run_file .
4.
runpy.run_path () Python {5 0] DAE HEA 1) 430 e
ENRE JuprR N ﬁﬂ? ~i, sys.argv[0] NFEFLFER ("), FHEYFIHZEME sys.path k. 1t
Ah, WRRGLFE, B EEZﬁJF‘Hﬁ tab #hAx 17 i G (2 W, ricompleter-config) .
W%
tut-invoking

34 MU SE: [ BIE M tab AhAEFI S

1.1.2 EHEIN

-7
-h
—--help
i 0 TR i A T IR TR AT
-V
——-version

fy it Python fiRiASH1BH o 7w BIATE :

Python 3.8.0b2+

AW VTN, i E AR, pln:

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

3.6 U —VV 350,

1.1.3 H{thi%kIn

-b
fl str 5 bytes B bytearray X, Xttt bytes 55 int B}, &&HEE . EE A %L (-bb)
Ff 2> 4

3.5 Wi S $20 bytes 5 int LR

o5 W I BT, Python RTESEARBLERET S A . pyc SCHF. Y508 PYTHONDONTWRI TEBY TECODE,

——check-hash-based-pycs default|always|never
R T AL pye CHMRUETT . 2 I pyc-invalidation, 24i%°4 default K, TLHEEFMAKLE
FE I BT WA A (B ) 7 T A SO R AR PR EL R AE AT IE . 2408 always B, I ETIGAE
1) .pyc S, ARSI T I & AR i AR R AR X B U S T IR . 24180 never B, 3
TWAAEN . pyc SCHRFA S ARYEHS I [ Y SO T36HIE .

1.1. &91T 5
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BT . pyc SUPRRTE A S32 BRI i .

-d
TR fEdT sl . (R RO, BT 9ifikmil) . 53214 PYTHONDEBUG,

-E
ZME A PYTHON* Ff4EA58, B, CUiXBE M) PYTHONPATH fil PYTHONHOME

-i
ARE— S8, S -c i, BIME sys.stdin A&, PATHASRMOE, BRIt ALHEL
. A PYTHONSTARTUP A%
AT, BIAfE RER, AR R . RN PYTHONINSPECT,

-I
TERR B84 T Python, SCRF[RIES A -E Fll -s. FERR BN sys . path BEANVELE A BTHE H skl
AL Y site-packages H k. A PYTHON* FRSGAR fE et 200 . 30 T DATi AN B8 k20 f KR 1 DA
B7 1k P A A .
3.4 BUBTmA.

-0
R assert if ] DA RAEAT A __debug__ BUEAE N AAFRIAURS . Sl AE - pye §7 A ZBIAIN . opt-1
PR G (bytecode) W XCA4-44 (0 PEP 488), Hi5%: [ PYTHONOPTIMIZE,
3.5 Ji B A HiHs PEP 488 B84 . pyc 44

-00
TERH -0 BRI 2 5 SR P AR o GlAE - pyc A Z TN . opt -2 Ry FEC Ji¥ ST (bytecode)
34 (S0 PEP 488).
3.5 fiCEESE: HHE PEP 488 122k .pyc U4 .

-q
RIETE 22 AR AN s UBCRI A .
3.2 JEHTIA.

-R
TR AL . IR PYTHONHASHSEED MEAS S B 0 W], PR AL 2 ERIA
TR .
1E Python [ IRA Y, e 358 IV A BEALAL, FF str Fil bytes PFUXT4 __hash_ () BYMH” INEE”
AT BENLE . EARENTHERA Python FERE ThORFFAAL , (ERTEHSZ I T 1) Python HERE (A EAT]
SN AT Y o
Hash randomization is intended to provide protection against a denial-of-service caused by carefully-chosen in-
puts that exploit the worst case performance of a dict construction, O(n%) complexity. See http://www.ocert.org/
advisories/ocert-2011-003.html for details.
PYTHONHASHSEED JUVFAR MG A b T8 A BB — A E(H
3.7 Ji B A IRIHAN 2 P 20 o
3.2.3 BUFTmA.

-s
RNEHG B P site-packages HFKIFME| sys.path.
W%
PEP 370 -- 43 P11 site-packages [H 5%

6 Chapter 1. <1755


https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html
https://www.python.org/dev/peps/pep-0370
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-S
E site M AP PR T 0l 50 sys . path IHAE. R site 2AEMEH BT AL
25X B (R A B L BT site.main ().
-u
5% 1 stdout Al stderr JFEAHFHZZ 0l . BLIEEIXT stdin 3 TCEZ M .
%525 % PYTHONUNBUFFERED,
3.7 i A% stdout A1 stderr i fE SCAS 2 PUAEASE FH 22 v
-v
T U — MR IR B T Bl — 25 B, SR Homaais (O s ERI) . MEE SN (-vv),
AR A TS A A A SO T Bl — 450 8 . I AMASR IR 1 B B AR A RiES
%] PYTHONVERBOSE.,
-W arg
i . Python RYEEHLHITERIA L T 210) sys . stderr ITEIEEEE . MRS B R A 0
T
file:line: category: message
}%j_ti}\‘%ﬁT7 AN BN T H R A PR TE R A N JRA TER AT B — . ORI P 45 454 T B i A A
2o
FAIPAZE I A - 005 RN EERE S 2 R WC I, , R PA TR — D ILRCIES e . Tosy -w
PRV 20 ((H2, TER AR — MBI 24T EA R ICHGRI & 5IH ) -
LT A PYTHONWARNTINGS B8 B DA S AJ ] warnings BT Python F2 7 N FRHEF 145 -
i A7 B 1B A R R R AR TC A Y T R AR BT et T 4 (B R AR BRI 0 T & 28 1Y
T LA
-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
;'%Wzﬁﬁfw\fﬁﬁ%?%iﬁﬁéﬁﬁ (BN -wi, -Wd, —Wa, ~We), MRELRRFSAC T NN FE 2 1 #AEH
7] o
1% %] warning-filter 1 describing-warning-filters | fif 55 22 4137 .
-X
B PR A5 —47, PASSVREE AR Unix JEY # ! emd. 3X5@ T DOS % @ B iR .
-X
PRE T & A ARSI % @ik . CPython HHiE L T F41 AT (A :
e —-X faulthandler @/ faulthandler;
e —-X oldparser: B4 LL(1) f#tres. iS5 PYTHONOLDPARSER #ll PEP 617,
* -X showrefcount MR FFEE R ETEAC MR I d 4510 1) e s DT o 2 1 A
Pt B e E IR AS A AL
* -X tracemalloc {fiff] tracemalloc #it)E3I%] Python NIEDECAIIREE . BRHIATEIL Y, R A&
RIS ORATERR BRI (5 S b e ] -X tracemalloc=NFRAME DAJHZ)IRE 3] NFRAME
Wi IR e . 5% tracemalloc.start () T f#HE.
1.1. &91T 7


https://www.python.org/dev/peps/pep-0617
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e —X importtime E%@L’\EF/\*%%E’JEHLIETJ ° E%E%*ﬁﬁ%@%a %ﬁ“lﬁ]ﬁ] (@?ﬁﬁlﬁgﬂ/ﬂ?ﬁ/\) MH
S IE] (HERR IR E 0 T ) TR E 0 R 2 RN AR ] BE 2 th s B ¥A A python3

-X importtime -c 'import asyncio'. HIFZE PYTHONPROFILEIMPORTTIME,
e -X dev: JHH Python FF LB, FIALEBIAEN T8 H S FEOT S RIS Ttk .

o —X utf8 NIEERSHE OEM UTE-8 ik, 755 BRIAM K niiat. —x ut£s=0 WalzE
UTF-8 #&8 (BPEAE & N 2495 H shisdG i mHiE) . #5205 pYTHONUTFS T fifid .

* —X pycache_prefix=PATH R .pyc CHBE A LA & B MR, A ZCHSH .

3§, PYTHONPYCACHEPREFIX ,
BRAVHEMEREHEL sys . _xoptions FHORFEBGX LY.
3.2 RS MY T - x e
33 ETA: -X faulthandler 3%,
34 BRFTA: =X showrefcount 5 -X tracemalloc 3,
3.6 GHT A =X showalloccount &I,
3.7 U -X importtime, -X dev 5 -X utf£8 &I,
3.8 IR A: -X pycache_prefix #5i, -X dev I AELE io.I0Base 74 pH 0 id 5

close () R,
3.9 fiEESE: [T -X dev BT, TEFARFER GRS EAERTREEE encoding Fl errors Z%4)(.
The -X showalloccount &I .

Deprecated since version 3.9, will be removed in version 3.10: The -X oldparser j&Ji.

1.1.4 7R =5 {E R RYETR

-J
LREE 25 TJython ffH .

12 REER

IR LEPAIE AR 22 550 Python 91728, EATETEM AT X Z Bigb ¥, (5 -E 5 -1 BRAb. MPELe, X417
TEM R 4TI RS B IEIR AR EIE
PYTHONHOME

bR IE Python FERYN B . BRANIE L R E2HE prefix/1lib/pythonversion il exec_prefix/

lib/pythonversion W83, H prefix fll exec_prefix jg RN BifE R HR, BINERL
J /usr/local.,

4 PYTHONHOME N B HFI, EMEKFENEN prefix il exec_prefix. BEHPIEIGERN
FIHME, 5B+ PYTHONHOME ¥k prefix:exec_prefix,

PYTHONPATH
WM S BRIA S RIS . T %S Kl PATH MR —A~2 £~ os.pathsep 43R H
AR FR (40 Unix _EJH B S iM7E Windows 25 ). BRINZBSATELER) H 5%
bR 7 H SR 2 A8, BN PYTHONPATH 45 H W AG| AL 4 Python A1y zip SCIF (VARG B 40 121
K)o THEM zip XS AY SR,

EONR T BRI T2 i 42, (HIEH AR 2 VA prefix/1ib/pythonversion JFif (S0 30
PYTHONHOME), ¥ % & XMUNMNE| PYTHONPATH,

8 Chapter 1. 41758
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AN H SRR AR RS AR PYTHONPATH Z i, 1RG0 F3CH4: ok i Jriiidng . R H
F2 7] PATE Python /5 NAE AL & sys . path R THEAE.

PYTHONPLATLIBDIR
RN IES FRFEE, WSER sys.platlibdir ff.
3.9 JUBImA.

PYTHONSTARTUP
XA — AT SO A4 FR, I SO ) Python iy & 2 7E A2 B BLA I 1 7R AF 2R Z BT gk
1To XatE S5 HAMASPITIER R — 24 25 B AT, B T SCEl S AR 52 mT A
FEARZ H A 2 iE H TCBR B o ARIE A] AFE XA SCHH B B R AT sys .psl Ml sys.ps2 AT

sys.__interactivehook__ ,
ffif] filename Z¥(&5| % HHitZ {4 cpython. run_startup .
PYTHONOPTIMIZE
RURP RN — D AESFAE, B TR -0 0, R A—EEE, WIE Y T 20
E -0,
PYTHONBREAKPOINT

PR B AR BOE , B2 N RS B AR AR IC — A AT X G A0 5% T A R 5 A R Bl
FA, BEE% A E X SR d sys . breakpointhook () WBINLIRIETT, JH# H S4F i N ER
breakpoint () SRHM . WIHRBOE, SECENZE TR, WEH Y T(H pdb.set_trace”, FfILAT B
NTFFFER70” 2380 sys . breakpointhook () HIBRIASE B EAL T 1M ELEGR ] .

3.7 BT

PYTHONDEBUG
BEAS B AR — DR AT, B T8 - . WRBON— R, WERIH A T2
FE —do

PYTHONOLDPARSER

WERAFIZIE BN AR PR, R RS LL(D) f#tras .
Fi %R -X oldparser &Ll PEP 617,
Deprecated since version 3.9, will be removed in version 3.10.

PYTHONINSPECT
AR AR — N ES AT, B T E -1 %
AR E AT By Python RAGEH os.environ RAS M ATERE 7 245 1 it il A A X

PYTHONUNBUFFERED
WA RALRBON — MRS TR, B TR E - u i

PYTHONVERBOSE
SRS BRI — MR T, BT R E v 0. RSO — A, e T2k
FHE-v.

PYTHONCASEOK

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

PYTHONDONTWRITEBYTECODE
AR B R — N HES A, Python KA S22 {E F ABEBHRE 5 A . pyc X, XA TH5
E —B 1R

PYTHONPYCACHEPREFIX
R E T I Wi, Python FFAEEL G H XM R IR S A .pye X, MAZIEM HHY
_ _pycache_  HxEH., XY TIEE X pycache_prefix=PATH j&Ii,

3.8 UBTINA.

1.2. IMBETE 9


https://www.python.org/dev/peps/pep-0617

Python Setup and Usage, #[E] 3.9.8

PYTHONHASHSEED
UAR AR AR B BN random, FAEH]—MEEVLIE N str 7l bytes XFRIG A2 F T

W PYTHONHASHSEED R — A EKE, & RFVE M [ % 09 Fh 7 50H > 2B G 7 FE AL AL B i 75 14
AU hash() 455,

EORRAITLANRFEN, U FHFEHIARIN, LR proon LS
.

BB —A~ [0,4294967295] i [l WA T BEHIKL. S %UfE O R 8k e A BadLIL o
3.2.3 JUFTmA.

PYTHONIOENCODING
RIS BB IT MR 2 B s, BB &Ei# i encodingname: errorhandler HANE
i stdin/stdout/stderr BT il 4% . encodingname #ll :errorhandler FR4ERE 0%, S5 str.
encode () R AHF .
ST stderr, :errorhandler B4 ZnE; ANFHARF KM 2N 'backslashreplace’,
3.4 JR 5% “encodingname” #R4FINAESZ T LI

3.6 IR WA AF Windows |, X PR HRAIEH G Zoh XS ZM AR EN MG, BIERsE T
PYTHONLEGACYWINDOWSSTDIO, 3B IIARIER & 18] 1) SCAF RIS T WA 2 HL 5

put)

PYTHONNOUSERSITE
WARCE T AR R, Python ¥PASHE 7 site-packages HEKINME] sys.path.

L4
PEP 370 -- 43l F'11 site-packages H 5%

PYTHONUSERBASE
X R P A E K, BEL2TEMAT python setup.py install --user Bf# i KiT8E A P
site-packages H FKHEEADL I Distutils 22355 %1%,

W%
PEP 370 -- 43 Fi F'11 site-packages H 5%
PYTHONEXECUTABLE

If this environment variable is set, sys.argv [0] will be set to its value instead of the value got through the C
runtime. Only works on macOS.

PYTHONWARNINGS
B SN T -0 BT AR — LA S 2 R AR, B T 20 E -, F1EF R
HEPUR)S e Wive S A P b vt NS
e ] BB B A R TC A P M R T 0B e 5 A 4 (BB RAE BT O F & g 1)

ﬁBﬁhE&ﬂ:)

== 1/

PYTHO NINGS=default Warn once per call location

#
PYTHO # Convert to exceptions
PYTHO # Warn every time
PYTH # Warn once per calling module
PYTHO S=once # Warn once per Python process
PYTHO RNINGS=ignore # Never warn

12 i warning-filter #11 describing-warning-filters | fi# 58 2 475 .

PYTHONFAULTHANDLER
SRR A g i — N E S #4455, faulthandler.enable () &1EE s HE 8 SIGSEGY,
SIGFPE, STGABRT, STGBUS Al STGILL £¢{5 52028 — AL BAIH DA% if Python [0l {5 5. WA B4
MF-x faulthandler ¥,

10 Chapter 1. <1755
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3.3 BUHTMA.

PYTHONTRACEMALLOC
MR IR AR B o — N RS FERF S, M tracemalloc BHUH BT Python P4 Bt i1 R
B, Rt R A T E U B P KB, BI, PYTHONTRACEMALLOC=1 I (AR
i, 5% tracemalloc.start () THEFEE.

3.4 HUHTIMA.
PYTHONPROFILEIMPORTTIME
MR I B A — AR FAFH, Python K /R S ALLD T 2K I E] . AR 558 554 TR Ay
ST NI E —X importtime,
3.7 BRI
PYTHONASYNCIODEBUG
MR WA RV — D HER PR, WM& E M asyncio Sy Hit.
3.4 JUET A

PYTHONMALLOC
B E Python PNAF4 L 4RI/ B2 IR 1

UCE Python Jr il i) 723 d e A -
* default: i BRIANFFHCAS .

* malloc: XA, (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ffiff] C
il malloc () PR,

e pymalloc: X} PYMEM_DOMAIN_MEM #{l PYMEM_DOMAIN_OBJ I fifi il pymalloc 4 fir. #5 1M X
PYMEM_DOMAIN_RAW I {#i ] malloc () K%k,

AR T
* debug: 1& BRANFF LA FA22 R 7.
* malloc_debug: 5 malloc fFE{HIASZEEE R T
* pymalloc_debug: 5 pymalloc FH[EMHIL B4 T
?ii?)%ﬁ%ﬂaﬁ%@a%%uﬁ PyMem_SetupDebugHooks () BR4L (£ Python NA7/ s 2 b2
BT ).
3.7 fREESR: BWhN T "default" A ECES.
3.6 JBUBT A

PYTHONMALLOCSTATS
AR BN AEEFAFE, Python FHERF R A EHNT pymalloc Xif 52 XA DA K AE & A B 4T B pymalloc 4]
FoliamgitE R .
WA PYTHONMALLOC PABEAE B AR SR G C FER malloc () ZMECEs, BUE W Python FYRLE A
SCHF pymalloc, AR FORE A 200
3.6 MU A AR E IR O] DABE ] TAE R AR AR ST gmis ) Python,  WNSR B B b — 28 47 5 PRE
WA AR

PYTHONLEGACYWINDOWSFSENCODING
TR R — A AR LT, BRI Y SO 2 B0 g A RS (A8 =00 40 I &2 R EATTHE 3.6 JRZ FiTHY
{B’mbcs’ Fil'replace’. 75 M) 8 B B9 BRIA(E utf-8* F’surrogatepass’s

XA PAAFIZ4 BT sys._enablelegacywindowsfsencoding () B H .
u] H4: Windows .,

1.2. IMBETE 11
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3.6 OB B X EZ 415 R, SR PEP 529,
PYTHONLEGACYWINDOWSSTDIO
AR B — A FEE AR E WA B3 6 & B B AR . X R WK#E Unicode “FAFRHR 1 1% 211
FEH G RS T AT RS, A2 utf-8.
WERARMEFE B EE 0] (B SCPFEEIE ) AN FE r 3 il 5 G o DX R AR B 2 1 20
u] H M Windows .,
3.6 UCHT A
PYTHONCOERCECLOCALE
WEREBR 0, 5503 Python iy 471 Bk RHZ L 5T ASCII ¥y C 5 POSIX X 3af ik 5 il F4 46
FE IR AR T UTE-8 [ &
WER SR B RARREE (BB 0 ASMIWME) , W7 S 3AEEA8 81 LC_ALL Ik Ii R &4 i &,
I HAR &5 LC_CTYPE S| By 24 Hif DIk 3 s 2 A BN © K, 508 R 2 xUHg B 3T ASCII 1)
POSIX DX, #RJ5 Python CLIRFFEMZ R RERZT T 2 Bi 221 LC_CTYPE 4 a () 3 Bl &
H1) DX S 1 -
e C.UTF-8
e C.utfs8
e UTF-8

AR IR E T DA KIS R i —A, WA iR 1L Python 2472 B (K 24 i aHE AR A Hh A B b i
B LC_CTYPE FREEAF B . X AHIRER T RS AR B RS AT T[] — AR v i JHAthy m JR 0 DX dmiade 10 1) 4142
(B4 GNU readline ) Z4h, SREFET-HERE (TLibxX SRR 2 A5 7E 15 1T Python ffées) DA KAEZT ]
IE M AE 24 RG] C XK HRAE (B4 Python H L) locale.getdefaultlocale ()) & | HH K
B

(i 5 b B b s A B o DXt o 5 48 e P — AN IXOIRGE T K H 2 sys . stdin fil sys.
stdout BJf] surrogateescape fEiRGCTEAING (sys.stderr &4k%4:ffif] backslashreplace Y
IR AE AT ] At DX IS T v — ) o X AR AL BRA TR W] DASEGE 5 5 s PY THONIOENCODING R -
BT E P, ARSI A, B3 AR XY Python iz 4T BRI I AL I 3RS L 97 filh e ni i %
) XA T AT A T T R S W% B PYTHONCOERCECLOCALE=warn }- 53 Python fF stderr F%
R R
EVEE, BT I i 5 A, sCE e L TO R G B AR, BRIN Py THONUTE S 4]}
FHEAL G T ASCI [ D3 A Wity o D201 [ IR 27 o 1 T e ek DA i il f e FH AscIT AN 2
UTF-8 N RGiHE N .
A P *nix.
3.7 WUGHTIA: #2156 PEP 538 T ¥

PYTHONDEVMODE
WARRF AT AR BB AR A, S A Python JF &AM, 51 ATEBRIAGG 0L T 8 H 2 S804 K
MBI THAG 2T o

3.7 WUCHTImA

PYTHONUTFS8
WA 1, WS MERER A UTE-8 X, 4 uTFr-8 FIVE RS O SCARGRAS, T8 24 1if X ke 171
AT .

* sys.getfilesystemencoding () R[] 'UTF-8"' (ARHIIRIGSHE ZHE).
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e locale.getpreferredencoding () ¥k [\ 'UTF-8' (AHigghd &9 Z 0%, F HiZ R E W
do_setlocale BEAEIEH).

* sys.stdin, sys.stdout il sys.stderr #¥ UTF-8 VEEATHI XA %S, I H N sys.
stdin f sys.stdout J& ] surrogateescape iR AL FRAJHE (sys.stderr &4k S
backslashreplace WI[REIZEERIAR FFPEGIELE N —FE)

VERARIZ APT AR g5, HA R 29 APT o R H A R B ERIA TR -
o AIRATSEL, WIEAR RS 21 UTF-8 ZRiE R ffas A SCA .
e 0s.fsdecode () fll os. fsencode () &f#i ] UTF-8 415 .

* open (), io.open () fll codecs.open () FRINSMHH UTF-8 4ifih. {Hi&, BAIBRATRAE ™
FEARRAL BT, R IR A SCABE R AT b SO’ T RES | 2 3, AN 24 UE R L
Bl -

LR UTE-8 #5018 AT AR PYTHONTOENCODING Ji s (TERRIAM DSt~
EEES UM

USRI E 07, MIARREAS DALY IR a7
B EATAT A AR 2 77 5 AL MR REAR R 46 130 18] B %

TSR AN R S PRI AR B, DU ARRE g RO P 24 i DR s v, P4 3 24 i I gl b i o 5T ASCIL i
IHC X5 & (W1 PYTHONCOERCECLOCALE JriR), FH HDCIs R il Hanl &% A ak k. ZEBERIHA X
W E A, RIS A UTE-8 A5, [k i X Hb S e AN XA

AT DA ] —x ut £8 3L,
3.7 B B XEZHAEE, S5 PEP 540 .

121 BRER TR

TCELX LA B 278 Python BT 7 A2 520 o
PYTHONTHREADDEBUG

WIS E, Python K547 EN LRI (E B
B —-with-pydebug fEEEIELE Python.,

PYTHONDUMPREF'S

QAR E, Python 7E X PAIFERERS, AL RG] HTHEUG U R R R G 2 -
EHF ] -—with-trace-refs LTI & Python,

1.2. IMBETE 13
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CHAPTER 2

7 Unix £ & f{g& A Python

2.1 FREmHRAE Python

2.1.1 ¥ Linux &g
Python Fii/E R Z 4K Linux ZATHE, FHAER— SRS IrG AL . HR2, AT RBAHZEE ) L 2eT)
RETE ZAT IR BEA R A PR AT Y o X B RERT A IR A S 320 Gt 19 B iRUCAS 1) Python

402 Python A7 Bl SE 22 LR AAT RCBR BE R 2 v, SERT AR RA I 1 S0 A AT BT . S RA
T

W%
https://www.debian.org/doc/manuals/maint-guide/first.en.html X}F Debian i
https://en.opensuse.org/Portal:Packaging X} OpenSuse f

https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
%}-F- Fedora FH

http://www.slackbook.org/html/package-management-making-packages.html %fF Slackware i

2.1.2 7 FreeBSD 1 OpenBSD _k

e FreeBSD HF, f#iHPA a2 ishnd:

pkg install python3

OpenBSD JiJ ™, {4 1] AR fiv & i d:

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your architecture.
—here>/python-<version>.tgz

15
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B4R : 1386 i F'4EL Python 2.5.1 |4 R] F A4S

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

2.1.3 7 OpenSolaris &4 L

YRATDAM OpenCSW FKHR. 2225 K ffi 48 FhAR A<HG Python, 4l pkgutil -i python27 .

2.2 {33 Python

THRARAE B O 415 CPython, B SCEAM A /2 FREL source o B850 DAUF i f A FOTEACHS o m) DA B 23R B

By clone . (NSRS RIERNT | % EREILR )
HUE LR T 4L

./configure
make
make install

R Unix - 65 A4 C BT 3 8 75 10 5% AE Python JRACADAYAR H SRR #9 README.rst S H

e make install AIPAZEEENINEE python3 —3FEHISc. WL, BN make altinstall i
A make install , RHGHERLLET exec_prefix/bin/pythonversion

2.3 5 Python #xpEgEF3C 4

T AR Z2 8] prefix (${prefix} ) Fl exec_prefix (${exec_prefix} ) BT 25,
N fREREA GNU 4 BATTmT BeAHIA]
Fln, fERZE Linux 25 L, WEREIAER /usr .

XH/EFE aX
exec_prefix/bin/python3 FRRERS I HEAR O
prefix/lib/pythonversion, exec_prefix/ | B EARERILY) H SREHEE B
lib/pythonversion

prefix/include/pythonversion, 115 FF % Python & Flix A fRE R % Fr 75 HY in-
exec_prefix/include/pythonversion clude U4/ H s HEFR L &
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2.4 ZLIf

AL Unix b Python JHIAS, & ZEARANATHRATALER , fBi4n:

’$ chmod +x script ‘

HAERIAS Y THRRAC B — AN & 1Y Shebang 2. — MREFIERE 2

’#J/usr/bin/env python3 ‘

BAE#AS PATH F138 % Python fiRRE#S . HJE, HEUU Unix RS TREIRA env @4, HIL W RETRE0F /usr/
bin/python3 fifi g A R -

Bi¥E Python IS H (i [fj shell /4, 152 & subprocess i,

24. 210 17
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CHAPTER 3

7 Windows _E{& F Python

AR CRY B AEARIALE Microsoft Windows _F{#i Jf] Python i Y. T f# {45 2 T Windows #4724 .

5 KZ8 UNIX RGHMIIRS AR, Windows RS54 114345 Python, Z4E% CPython [ A B 44 1% T4 —1
KATH ) Windows ZZ%EFEFF (MSI ), CLfff Windows f PRI 4e%s . X2y £ A TR P g
M2z Python I, FINAZ DBRESRANIE . 2o AR IR ] DU — G LRSI B 1 2t I HAT DK B FE
A Ay AR ML B zip SO

4n PEP 11 iR, Python A7 MO B4~ Windows -5 1) 32 15 FR T8 Microsoft i >k 4k T FE 4 525 J5 B 17
WA . XM Python 3.9 SZ#F Windows 8.1 S HJFIAS . WIRARTEEE Windows 7 S HE, 1 4¢4% Python 3.8,

Windows @it TV Z AN ALY, A TERREFHA — B MRS
T FAE R WA AN, XA Python BEAFAEAIRAUITH IF AN BN, B imfErsE.

Microsoft Store 0, J—-fd {uffy Python %%, 3 Ji FAZATMIARIGL, AR/ IDLE SBCAIF A 3F8E. B
Windows 10, 1E LA S4TSR SR . L0 T V7% Jr B fr 94 e45h Python S JET A

nuget.org =% @, R M TREENA RN R E LA . BRI THE Python flsuaf7iIA, (HAN R HEHT Hik
APPSR T

Tk B9 €L J2 Python ByB/NEHAD, T A A SN RAY B RE 7 A

3.1 BERRERF
311 RELE

VU Python 3.9 Z2&A% P nl 1L R4 - 32 Uil 64 FIMRASHI R Ao web installer (M2 LEAL) 2—A/PH)
VAL TR, el e, IR A T RITR . offline installer  (BLZ2HAD) WEBRINE
IR ALLE, FIEPETIREI TS E Internet 3 R, WS P& 2 R 0F T F 8 AT MRAE LT AR Bk o R A
R HAR 55

JRBN RIS, W DA AR IR

19
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

¥ Install Now
ChUsers\ 4l AppDatatLocal\Programs' Python'\ Python38

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH Cancel

IR AR [0S R ]

. & I%Eﬁiﬁ;&iﬁﬁ (BRAETREXS C AT AT RGN, B N T P eE A T Windows 9
Python & ) 35

« Python RFZ245 F| G5 I P H sk

o & il T Windows & Python J3 #) %5 Y HRIEEE — UG HRIT) LT 2 4%
o FRREHRIERE, WIKENE, JHBh#A pip

o QAR 224 H I A SRV PATH

o HHERSH R H R E TR R

R TR EWLZ 4] M ARSI R T H AT 24, 2o B S H M SR R ml 22 AR Y I TR A TR B A
PRt T ST B T [ BRiiiei) =0 T e sl i AT e,

WER AT P 2se, WiksE A LR TEik ol
o GEATRERT R AVE PRI HR elt v
* Python %% %] Program Files H ¢
o & | F Windows ¥y Python J2 7 25 Y2755 5] Windows H % H
o LRI IA) AT DAVERE AT e fiE
o AR AT DATH A4 7
o WERIET, LK H SRS INE] RS PATH
SO BITA SN TR
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3.1.2 Mk MAX_PATH BRI

Ji st | Windows FB% A K BERR TR 260 AS4F . XA KT LI B R O R o - B R

TEFCHTUAS ) Windows 1, JHFR H W4 e 21K 24 32,000 745 . (AR ZE R O 8 H Win32 K pgfe”
ARG, B EYE 54 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
F1i%H LongPathsEnabled i 1,

XLV open () BREL, os BIBRAIK Z BOHAN AR I RERE 2 H 1R MR BE AL 260 AT AL
W bR, TRt SR
3.6 Jift B4 Python S i 1 XK AR I STHF o

3.1.3 Z#EHRFERAENE

GAREREFE UL A i se I il A 4T3 8, VPR SRR P e 2l D Hl2e%s, Wi iR A Fae
Ho B DAEARZEF UL IGO0 R BEEX SR, DAR il — LB BRIA (.

BLOE A IR e FE )Y UL IR 2 %¢ Python, i /quiet BRI, Pkt H Fag BARAGR B dE BERIE IR
WEM /passive ¥, WPLELT /uninstall 237 BIFFGEHH S Python - - 2 B RAT (45

i HABIEIER (L 33 name=value , HAHHEE & 0 R MEANFE, 1L R HENFEEKE. WH
IR 5 25 U R R
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B ik TR
InstallAl- | G I P42 0
1Users
TargetDir R4 H LT InstallAllUsers 1265%
DefaultAl- | N A | &2 A BRA | $ProgramFiles$\Python X.Y £
1UsersTar- LR AT $ProgramFiles (x86)%\Python X.Y
getDir
Default- WEHLZEHEL LA IR | sLocalAppbata%\Programs\PythonXyY By
Just- LT %$LocalAppData%\Programs\PythonXY-32 B
ForMeTar- $LocalAppData%\Programs\PythonXY-64
getDir
Default- Ul s BN B e e | (%)
Custom- AH S
TargetDir
Associate- | F AT P AL A READ | 1
Files T 5% R W
Com- WA oy EEE . |0
pileAll pPyC,
Prepend- ¥ install 1 Scripts H 7% | 0
Path #| PATH PASFS . PY U503
PATHEXT
Shortcuts | WIRT 2%, FfERE, C | 1
R4 IDLE A1 g pus )y =X
In- “4Z%E Python {2 1
clude_doc
In- LRI B S 0
clude_debug
In- S Sy INGE SRR 1
clude_dev
In- -4 python.exe K | 1
clude_exe s
In- g2 i B T Windows 85 | 1
clude_launcherPython J& #) % .
Install- R AE H P asE T |1
Launcher- Windows &4 Python /& 34 %5 .
AllUsers
Include_lib | “ZZhrifl FEFIY JEAER 1
In- LLAENH AR pip A setuptools | 1
clude_pip
In- LR AT (*.pdb) 0
clude_symbols
In- T Tl/TK ¢ Frfl IDLE I
clude_tcltk
In- LRARUE PR B 1
clude_test
In- L SRRy A 1
clude_tools
LauncherOnly {Y 223 B aae . B EERK | O
2B E T o
Simpleln- R 283 Ul 0
stall
SimpleIn- | fff {fijfb 4% UL BR[| (%)
stallDe- HEXHE.
scription
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

BV PAERCA W IR E RN 0L T 244 224 Python (AN NEIAS, W DARE A PATR fir 4R st =K. s
BR—ARALIIRIEA BOE, AV E E X

python-3.9.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

(R, AWl MBS RIK, T HAUTE 2R 22 05 JE slas i A @B T 1 23 )

T TR AT DAYE— 44 R unattend . xml {1 SO TG ATAAT SO AR AL . SR E TR
WS VENEMERAE, (RRATRE) EXHEN T o (RSO RBUNME, WA RE N FAFE . R
SO b7 31 SR AR ] A e -

<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>

314 ERREBELRTH

I N ARG 205t P R A7 Python YSELE R EINRE, WS ZREX LEY)RE W] ET 22 Internet 2. R
THEGIX AR, WTDAMERR N A R4, AR A SE BT R, %A R R RS A internet JE
A TS B R AT Ao WL, BN BT RE ORI R, (R AR ESRAT R, WA A4
11 WIRASERE A .

M FERFFRAT AN fiv % AR 2004 AT RERYAL 5 SCPF . FICAF2ERF python-3.9. 0. exe By LR P
MSEbRAa BR, FEAE B H S 8171 H S DAREG [R] 44 SCHFR] 58 o

’python—3.9.0.exe /layout [optional target directory]

AW PAFEE / quiet BRIR BB R o

3.15 iRk
%2 Python Ji7, 40T A3 Windows thg “EEFFHITIAE" T RS IR EE. #eff Python /& HIF st M)
B DAEAE I AT IR T -

B iR 8 R SR IS O R h BE - R SE A RN 2 R U R AR AT N A . R
TER BRI, BIANEE H ok BB XLy, @2 5e e MERIA G T 2% Python,

BSR4 B E B R A BT SO, IR N R BB ) A A S
“HIZK” Kf5E MR Python, {Hi& il T Windows 0 Python Ja 735 W4h, EAE “RIFMZIAE” A HCHAH.
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3.2 Microsoft Store g

3.7.2 UHTIA.
Microsoft Store fi j&—™ 5 T4 4<% Python ey, LB TAcHAMEM, B, 4.

BRI, TR ORI A BB Windows 10 B, F7E Microsoft Store [ I #2/7 H1## 2 "Python 3.9” . 1§
PR PEN Y RS i Python Software Foundation % 77 2235 .

it Python KFURZHE Microsoft Store b 9 FR k. WNSRBRAEATIE, WFRREEAEF ERMI .

TS G, T DAE T HG 32 B P 3R 5] ok 13 Python, 1% % W] DAYE 6y B 545 ok PowerShell 23 H i A
python BE3l. HWANTPAMIA pip 5 idle SRAFH pip 1 IDLE. IDLE t¥EFF4fZE I,

P X = A~ T AR RIRCAS S J5 4%, BI4, python3.exe fil python3.x.exe A python.exe (H
H13 L x R BB E AR, BIN3.9 ). TERE-—> EW-—> MA@ IE, Sk R,
Wit S84 KRR python A, AHAiLR pip Al idle SPEHEH) python AL

HIPAEH] python —m venv BB MEREEHHIE H L H A .

WERARE B T 55— AWUA Y Python H-RF B INEI/RE PATH A2 &, APAEREN python. exe A
F& 3k H Microsoft Store FARA™ . B H %%, Wi python3.exe B python3.x.exe .

py . exe JABIARRFALIN I Python &R, (HAHLIGHM K A R 40 LR R 2R -

ZMER Python, H§FTIT “BLE” HAM W MARRFRMIZIRE”, BCETE “TFER” HFkE] Python, SRS FHE Hi DA
Vet CHIBE . HERHNERIZE % Python R fr R FTA M, (EA S ERAT A FE AU PR

3.2.1 251aYia)

1T Microsoft Store v I FE 7 AUBR ], Python BIA T A LIkt H=i & (W0 TEMP ) FIEMEITREET A
Pkl M, EREHARNEIA . QEREADF GO, WFEEE 25 s i AT .

o PR A B R JE B £ 4 Y, 75 & 1) Microsoft B T A1 58 4 AT 45 B B Se R, Y4 ui A F

docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes

3.3 nuget.org £3 &8

3.5.2 HUHTA.

nuget.org & — G [ 1 Python 3853, F THEIRA 4 )R 405 Python 1) RGEFFLEEE MAIA . B SR Nuget 2
“ NET fA0/SBRee” | (2N T S it T B sk i, & o] AR G4 T4 .

Vi) nuget.org SRICA KA nuget FYFHIEE . FIHAYHZX] Python JF A A FORME & B T .

nuget .exe T LEA DA EHIEM https://aka.ms/nugetclidl Rk, Hlan, f# /] curl 5{ PowerShell.
il i T H 2608 64 {3788 32 [ 5ofT U4 1Y Python:

nuget.exe install python -ExcludeVersion -OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

FORPERFE A, A —Version 3.x.y . H HRRIDAN . HEG ARRLAEE] T H R, BUANE I
T, THRNAHRSEMAFME, WREAH -ExcludeVersion BT, LA FRRF 15 2 2R 4R E M
Ao FHHE — M F Python Z25¢H) tools Hgk:
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# Without -ExcludeVersion
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

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

W, nuget WA TI, WAZATLEROF AT e Bk Ae5 . 23, FaiMBRAR et H ORI FHR
L WA AR SO, 72 CLARGUR HEh AT IL#RAE

7T tools HEAM, vF—4 build\native H3¥. B & —4 MSBuild g4 {} python.props , #]
PATE C++ T H A 3% SO 5 | Python 2225 . A0 &0k $6 3% 205 shae 2w i Ak RS A .

nuget.org | BYA{5E B T /2 www.nuget.org/packages/python X} F- 64 v jit A F1 www.nuget.org/packages/pythonx86
PR 32 (A

3.4 T[HRABIE

3.5 BCHTA.

R AT AT IUZ — 7 fie/)s Python 351 ZIP SO, B BTEVE RS — D AR P —&B5, A& i
KPP EEEVIN

s s, MAXEKITR ULF) SHPRFETEWE, SIEHREAL R, RETMNRENC RN
i ARAEFEAE Mg AL . pye UL EAE ZIP ) JFRAET python3.dll , python37.d11 ,
python.exe fll pythonw.exe . Ak Tcl/tk (HFEFTAE MK, 40 1dle), pip 1l Python SCAY.

#E: AR AT EEE Microsoft C Runtime , [ R 7 22235 A8 7 ST 4R (L ILEh B . a7 I fEE & 1G
LAAE P RS L s i Windows Update H8l44%, I H ol DL FE RS H X 45| ucrtbase.dll %
iR

S =7 A A% B AR P SR AR BRATI AR 2238 o XA KATIOA SCRHRH AL Python 228K ] pip
PP ZR , A w] PA/INOHLRE pip W& IERIH R C I T HEh 8. @R, B =07 W o
FRfg—iiar (AT ) ABE, PAETT BN BAAE ) P B BB 2 BT REAS A RS B LA AR 7

R TS AT P ANERE B

3.4.1 Python R FHIEFF

JHi Python % 55 i I R P AN — B R P TR — 5. AEX AP O, T DARE A SR AT TR 225
B H L Python FRLA AR . HENE W %A ZIEW (MFEMR, ENZEERAZ L), AP,

S L T 1B AT RA T SO R R B Ay 5 e —Se g, (FO ) PRt T i IR IR . SR E fIn [shas, %
A S R S R R Fy )2 AE Python EazA T BIRR I LAE I, 2 BIRUBRCASE BT DAKERE , SCHF SRIK AT DATE 3
BAT. TERZEFIT, HiE USSR BAZ A 5 0 i Y iy A Tt BEVE ) Py_Main

TR B PR T Y e 4 A AR BRSO R A B PR BE T S R Y iy AT S RCE A python. exe 5
pythonw.exe . TERXFMEILT, BHFEFIF R Python AR HSLPRA PR, FHH A Al RETCIARF -5 H
B IEAEIZATHY Python HERE SO RIKIX M Tk o

XHFE—FOE, A% Python R AT SCIE—BAEN HsR2e%e, AR ENIFERAR Rl . B % S
i, WAL THANIE, ROVER SN RF Z B A LS i e R iz
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https://www.nuget.org/packages/python
https://www.nuget.org/packages/pythonx86
https://www.microsoft.com/en-us/download/details.aspx?id=48145
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3.4.2 #& A\ Python

FAHBACT 95 5 04 7 F AR el i TR R E R AE S, A Python 247U AR TR H Y. i8H, M
HRRT R E R AN, FELER KA python. exe SUE BT python3.d11 . Joi @Ml FRdE
B, R KA TR AR 28 2 I AR 3 2226 1) 7 B i gl /2 AR BE W] 2Kk 14 Python f#RERS .

SRR EU—, WA BN MIOIE, POSEAIIR ARG 2 i A VLA e R . B, (1
HRASEAT IO 3 WL 2258 2 TR A ARAR X )

3.5 HRiEGE

B T HRUERY CPython BATHZ A, A —L S EMINREMME Bt . DA @3 THUA S L BT RER 51 3R -
ActivePython HAGZV-EHAMERZRAET, SO, PyWin32

Anaconda JATHYRlEEEL (40 numpy, scipy F1 pandas) F1 conda TS,

Canopy H A A HABIF & TR “4x1H %) Python s} ERsi”

WinPython §§5g T Windows & ATHL, A8 A E R @R 2= T A

TR, IXLEE R REAN A & OB AR Python B, I HAS HiAZ > Python [ BA4ES Bl SCHF .

3.6 §2%F Python

B A P /n A7 7 [ HIZ 1T Python, XA DA JEFE Windows M BT o —SUBRIA RS AR F . B AR LR P FR 4t
TR fsHLE PATH Al PATHEXT AF & (3%, (X (GEH FRBRA . &R%Es. WRESE M HZ N RAR
Python, 2% & & T Windows &4 Python j& 7 % o

3.6.1 HiR: REHNETE

Windows FRIFTE M GBI RGP ABCEIMFAC R, SR IAE A -5 /R 77 H LB IR AL
UGN B IR R, AT A QPRI set s

C:\>set PATH=C:\Program Files\Python 3.9;$PATH%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python

X SEFRIFAS R R T TAESE & P AT A Ay S, IR, s G RS AL AT R AR
G ere e

FE 5 P I B PO ER R, VP IR s S RN AR (E. @327 python. exe i H
SRUSINBTF K RAE M PATH 2 AR 2l IE R i ASHY Python FH 7 ik

BOKABUCEOARRE AL B, W “THIR” IR IR, SETITRGRMEN SA AKX E, K
Ja Bl RS F R TEHOEHE S, G LA ESE SO PR AR G A . WER ARG, BEENTE
PLBEATTCIR A5 (RIEER AR ) .

ftiE): Windows 245 i A8 BEERIRAE RGVERE 25, IXWTRERAEE I PATH WM FEE A4,

PYTHONPATH 7AF 5§ Python 2 Al Python 3 A A, HtERAEE HALE 50 B 2351 Python A
AN, TR B AR B A&
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/product/canopy/
https://winpython.github.io/
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hz%:

https://www.microsoft.com/en-us/wdsi/help/folder-variables P15 8% Windows NT
https://technet.microsoft.com/en-us/library/cc754250.aspx ff Tl 3R 48 £ 1 SET Ay
https://technet.microsoft.com/en-us/library/cc755104.aspx i Tk A G EAS B SETX fird

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp I
R BE 52 307 Windows XP

1

https://www.chem.gla.ac.uk/~louis/software/faq/ql.html X E¥EH555 8 - Louis J. Farrugia

vy

3.6.2 &% Python T[#I{T3 ¥

3.5 B E 42,

BT B 31 E Y Python RS IT RS FATI 2 5, R BEIRARAE Ay 52" AF T /83 Python, Z2ERE )Y
ARl DA B

TELERR PO — T L, ATRARESRARIC “Xf Python USHNEIPRTAZEE" MM,  DADEZER AR -5 205 (i AR
INE] PATE . HSINT Scripts\ SUAFRIIAIE . X ARVFRH A python SRIZFTfRAR, I H pip M T
THERRSY . PIBE, oL n] A iy AT IR ITRAT A, S 4T SO,

URAE LRI R S B T, AR 2 n] ABCRs AT 20 Re 7, e “Bu0 JHRME. 36, A
T RAIRSLE S WIIATEEW PATH o LEFG 2O Python 2% H SRS AN PATH BREEASE Y, HNAS
HAt s H A5 0. RBlERATREINT IR (BRIRRTHAN 5 H EEAEAE)

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

3.7 UTF-8 &=,

3.7 BT

Windows /558 F A5 Ge g Ao =N E b R G R it s =X (ANSIARASTT) . Python 8 F & 1A SCA SCURBRIA Y 40
E#E (B locale.getpreferredencoding()).

XA RS BRI R, PR R R MR 22 % Unix R 4¢ 4% WSL (Windows Subsystem for Linux) J™ {2 i il UTF-8.,

YR DA UTFE-8 AU BN ) SCA g i U oA UTF-8. %) A UTE-8 A n] DA AT -X ut £8 fiyd 471k
Tji, 23 PYTHONUTF8=1 B4 &, W& W PYTHONUTFS T 4] 5 ] UTF-8 #52, H-& 0L & 1% F 3
BLES TR B SORME AL

24 UTF-8 FLH e i :

* locale.getpreferredencoding () ffi&[ 'UTF-8" TMiA2 REEMIMIEAE. BELRRET HIRAEVF
Y6 T HRIEOAR SCA 9% 30, 44E open (), Popen, Path.read_text () 5.

e sys.stdin, sys.stdout fll sys.stderr R UTF-8 {E5H U 4 igtg =L .
o ARATYSA AT DAIE 3 "mbes” Z fffith 2 R (o R 48 1 i =X

AN PYTHONUTF8=1 F| BRI\ AR B S AR R G WA Python 3.7+ W . WIERARAE (T4
Python 3.7+ N SRS T4 G R G dmfidg =, MIHEESR BRI PR AR Bl ] X ut£8 M ik,

HilF): BDIAE AR UTE-8 sk, Windows B Python th 2 EA F AL FBRIA G UTF-8:
o FEHIE VO HEHFIE VO LRI PEP 528).

3.7. UTF-8 &3 27


https://www.microsoft.com/en-us/wdsi/help/folder-variables
https://technet.microsoft.com/en-us/library/cc754250.aspx
https://technet.microsoft.com/en-us/library/cc755104.aspx
https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
https://www.chem.gla.ac.uk/~louis/software/faq/q1.html
https://www.python.org/dev/peps/pep-0528
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© XIFRGEHmBIEA GERF I PEP 529),

3.8 EHF Windows g% Python Bz)2%

3.3 WUHT A

T Windows ) Python 5 sl — L AEF, I IE G EAT A Y Python HiUA . “EARVFHIA (sldy
F7) FERFE Python HUARKI B, FH-Rf5E MH-AATIRRAS .

5 PATH AFRAN[E, EBhas i IR e & iE Y Python AR . B[ 45 ) 2838 A2 REEEH, IFHH%
VBT AT AR fe T 20 AR

JE BRI 2EAE PEP 397 Wi iE i) .
3.8.1 Fla

M&HLTT

3.6 U A

42 JRy 4% Python 3.3 J¢ B & A RHE JE S e /R Y PATH b JR3IFEF 5 B AT Python JUARZY,
BEZEREM N IRATE R R B, FA A RS P2 B T, e ST AT LA T %

Py

BN %2 R BLE 255 B B AR 1) Python B3 - B RIPAIERIR Y, I FURHS & BT HAh iy 21 TS BE 3%
%1% 3| Python,

QR LR T 24 U4 Python (4N, 2.7 13.9 ), f&£xyE7& % Python 3.9 53] - QAL %)/53) Python 2.7,
NS

’py -2.7
MR AAESE ] Python 2.x FEHTUA, T2 PA N s
’py -2

YR %3 Python 2.x (IRFTIRAC JH 30 -
WREEDI AT R, WIERMI U R R e

'py' is not recognized as an internal or external command,
operable program or batch file.

BRARTE LI P 1% T, B P 2e R Python A& KF R Zh AR AN INE] PATH .

28 Chapter 3. £ Windows _{#f Python


https://www.python.org/dev/peps/pep-0529
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[F4EE81E (Virtual environment)

3.5 BUETHA.
0158 23 302 P 5 7 I EA WA 1Y Python R, JF L MEBLEREE (G A b7 e Fi 0t venv HH s 5h 0
virtualenv TH) AT iEIRAS, IS SR 4546 47 e LFRBE 1O MOREAS T A 2 4 1Y . 300547 &)
AR, T EIERRE, B st E 4R Python U

MEZE

1EFAT I Python JAIAS - B —A44 4 “hello.py“y SC, H A& AR A%
#! python

import sys

sys.stdout.write("hello from Python \n" % (sys.version,))

M hello.py B H g, SATIA R fir -

’py hello.py ‘

NS 2 ST Python 2.x ZEAGHYIRAS S AT EI ok . IR ulR 8 — 47 Rl :

’ #! python3 ‘

BUE, FOFATIZ AN MAZIT El Y Python 3.x {56 . 5 LIRAYAR AT/ Bl —AF, 45T DATE B A 935 %E ik
ARGERF. B2 T Python 2.6, TSR —FTHUCN #! python2.6 , RS LKBITEIRY 2.6 HUAF
/%\0

R, SHEAMEHAR, # “python” i F G E 225 ) Python 2.x UFHTIAS . 1% 20 T 105 I 4 M
Hezs Unix, Hrap4 python il # 245 Python 2,

fletE R

LRI %R R 35 Python SUF (B .y, .pyw, .pyc SUF) MIKHK. XRIRE A Windows BTFAY
PRES OB H A — AN SRy, KR ESAE T, PURCSRT DAGE Y AR [ i TR B A5 1 1 i A A
P 2 A, AR BIRRY I AR 303521~ Python fift4s, BARHURT 5 —FTH N4

3.8.2 Shebang Lines

U AS SRS —AT0A #1 JF3k, WIFR A shebang” 47 Linux FIHARIE Unix B RGHA NI LEAT AL
SCFE, ENTEFTEIZE RS EAPRIR N Z T AT A . XA S 3 LV Windows |5 Python 4% (i
AR TR, BRI RGOS T AR .

¥ Fui/F Python AR Hi1if) shebang £72E Unix il Windows 2 RS, BN LS “HID Mdodts
TR . SR S

e /usr/bin/env python
e /usr/bin/python
* /Jusr/local/bin/python

e python

B, AR MEAT IR — 1T

3.8. EHF Windows g Python [5z)2% 29
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#! Jusr/bin/python

R B ERIA Y Python,  [FAFE Unix 445 1442 Python JIARC &H TiX—17, RMN1% KBl e 4%
A PAHT 38 N BRI WA EAE Windows _F2wE —ANHT A, A H7E Unix A M, IBAEMN %A
LA /usr FF3LH)—4> shebang 17 .

A LR B i ar 0] AR FE e A (AT A EZEUAS, 0] DU R BERRAS IR A 1ER 2. It
Ab, ATPAE SRR BERCAS Z G U “-327 RediloR 32 kA, BN /usr/bin/python2.7-32 Ffig K H
32 {if python 2.7,

3.7 OB A python JEZNARIT 3.7 JF4G, WPAE “-64” JSZERA 64 fiffiAs. Al W DAFE A B
B BRI (B /usr/bin/python3-64 ).

shebang line ] /usr/bin/env XA — Mk EME . TEFHRE ZHEAY Python REZR 2 B, WEFRKFHR
AT SCMF PATH PAZRH Python I HAAT SCHF. iX XM F Unix H env BJFHITT R, %ARFR-E PATH HUAT#

3.8.3 shebang lines By&#

shebang lines 34 1] PAFE & B4 145 Python @RS ) ML, G40, WRARF —4> shebang lines :

’#] /usr/bin/python -v

R )5 Python DA —v &9 =380

384 BEY
#id I ST B

Jet B R F R 8 R P Aini SCHF - 7E 24 HT A P Y application data” H g 4 R py.ini (R 6 A
CSIDL_LOCAL_APPDATA il Windows K%\ SHGetFolderPath R H ) ARG BT [F—

(EiEFEI’\J p)y-ini o M) .ind SCHREH F IR shasi “f8mlE” A (BN py.exe), T “windows” fii4%
HII pyw.exe

“ROTRERF HSR” R E R H o SCRSET AT AT SOPES5 30 ini SCPFI A 2 5L, DR R B AR 55 10 119 ini ST
ANEAGY;FALRAY Al AR %42 JRp.ini SCPFR R i

B X EXiA#g Python R

FERSLERGOUT , ATDATE A AL S AR BRAERT, PATRE fir - BT Python HiUAS . HUAS IRAEFF DA J2 LA 5
TPk, ATRAEREIS R C) FIRRASUEIAT . Besh, TDABAinT-327 B0 “-647 R4 5E 21K 32 fiil e 64
(VST

B4, — shebang line [ # !python fTECAMAKRELRF, 1M # ! python3 A —MRARER, EHRIFE—
A FERA

HRAE A A T R OR BIBUA B E A, W] DA B R4S B PY_PYTHON DASE S BRIAMUAS BRE £ AR A 15
BRI A3, 1278 B ] DA S8 Rl o iy AT b ARl L, Hean3”, 73.77, 73.7-32 1"3.7-64”, (i "-64”
JEIFALE JH T Python 3.7 BB i A R AL S 10 i 3h 2% )

TR A R B R B AR EAF, ] AR B R AS B PY_PYTHON{major} (HH {major} & LH#iE
P FEARARERT) PATE B 5e AR . MR I R BRI, R ShEe Mot 2234 ) Python AR H-ff
FR FERRAR BN RSO R RA, RASABEMIE, (HIZ AT B2 % R 5 B 22255 B IRUAS
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£ 7 MR (major.minor) Python HARHY 32 fiiAl 64 fiiff) 64 {ii Windows |, 64 (ZRARHIGLZ . X
TIREIRE P 32 (A1 64 RISEBUAR M - XXt TR shAR e 32 (i 64 AR IEAfY - AR AT, 32 ()5
BIREFFREBT ) T AT 45 52 A 64 {37 Python 223 o X Rl i AT R Zh 279470, UHE PC _E22%¢ T
BERRAS, MAFIEEAINZRINT (B, REITE 32 (750 64 (7HASEY Python FIAH L) JH 2% & 75 2 dxJ5 4
) o WERTIA, TLATERASUEHIAT EOE AT EeRy «-327 B “-64” JRZR B SIAT N

ZNE

o WA BRI, 54 python Fl python2 ¥ (Tl B4 Python 2.x KiA, 4 python3
AT T 228589 Python 3.x.

* 7% python3.1 fll python2. 7 RANSE FEATHEI, K MRAC EETEE -
o I PY_PYTHON=3 , fiy4 “python” Fil python3 HWE( FH 5 2E 5 11 Python 3 Jifi4s .

* WS PY_PYTHON=3.1-32 , fig% python ¥ 3.1 (1 32 L8, 1Mfr2 python3 R iR &
#e1 Python (PY_PYTHON ARUABA B R HE & T 1A )
o M5 PY_PYTHON=3 H PY_PYTHON3=3.1, fiyd python Fll python3 & EH4RIHH 3.1

ERIAFAS SR Ah, 38 T ATE SR SRR 7 O A INT SO e B A [ s INT SOPER 0K [defaults]
. BERFRIF S AT PY_ AT PREAS RAE] (R IND U RS AR X R/ING ) o) FREAS RN
FERe A INDSCPE PR E N

i

o W PY_PYTHON=3.1 %[ T4 DA I INT 304
[defaults]
python=3.1

o %E PY PYTHON=3 fll PY_PYTHON3=3.1 4T 15 A FHNZER INT 344

[defaults]
python=3
python3=3.1

3.8.5 LB

IR E T REEAS F PYLAUNCH_DEBUG ({Ef{H), EzhesiFi2Wis BFTEE] stderr (BI: #E#lG5). BRX
SufE BEFERA TUK F st (BN A ELER Python FIMAS . B4R E AR Y IR H A I T A7 B
F3 Python FHEI 6447

3.9 EHER

Python 3l % KF H 72 (DA B 51 site-packages SCF3) FAAE7E 445 H . Ht, QR &2 K Python %2
A c:\Python\ , WEIAFEKIFEAE C:\Python\Lib\ W1, 8 = B EMEAE C: \Python\Lib\

site-packages\ .

i SE e sys . path , Jif@]E#5 DLL(python37._pth) S #4734 ( “python._pth™” ) A4 H) . _pth
SCHE, NGB A D ER AR E —4T sys . path o HT DLL ZARAY SR 3 5 T R PAT SRR SCPF, -
REEEE, LA INEGE AT I AR AR e B ] B A

UICPEAAERT, K520 P YR MR E A &, R R s, F o BRAESCPE R 474 import site
, WAL TFA site o DA #IFKMA HBACHAT R B2 . BEASHAR T LA L83 1 s T SO AL
ARV site AN ATER], I HARESS S AL AR

3.9. EFXER 31
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R, M4¥8¢C import site W, .pth XM (AT TRIZL) Kl site BIHUER A,
AT . _pth SCHEEF, sys.path ZAATE Windows FIFHFEN:
o TEFFIRET, M—A2%E, ZABEX N T 45 H %,

o WIRIIRAS & PYTHONPATH f74E, WIIRHL T = R, WETRFMHELAH. R, 7€ Windows
b, AR RIS R, ARSI T IR S #AR IR P I E S (C:\ 25).

o BANKT N RE P B AR W PAAE A F B 8GR OB A o B 3 M % HKEY_CURRENT_USER Al

HKEY_LOCAL_MACHINE 4} 3% F ¥ \SOFTWARE\Python\PythonCore{version}\PythonPath
W, A5 40 B ) B A 2 AT BB AR R BOAEL ) R S B A B R B IS N B sys .path 1. (7
R TA C A LR p# U H HKLM, [tk HKCU @545, )

o WAREE TMIRAS B pYTHONHOME , W HAERE N “Python FH %7, &M, = Python AT SRR
AR H T E (7 “landmark C{4” (Lib\os.py Bk pythonXY.zip ) PAJER” Python = H% ¢ W4k
F|'7 Python : H3%, WIIETFZSCIICREHH X+ H KIS INE] sys.path (Lib,plat-win %), A0,
120> Python F&72 52 MAFAELE MR 1) PythonPath #4351

o QIR AE] Python Home, WA 8 PYTHONPATH SE5A /i, I HARAR M50, WA H H A+
& B ERA RS S (B0 \Lib; .\plat-win Z%%),

URAE TP T SCPR S5 AR T AT S0P I H o 4R 3 pyvenv . cfg SCPF, MIPARAERIE -

* AR home Jg—MEXT AR, FH PYTHONHOME RUCHE, WL U6 (7 W LB AR A 2 0]
PATICPRI AR

B KR A 1 &R E):

* 1517 python.exe , B(F: Python HRH MLATH At exe (Z23HAS, BUE K H PCbuild H3%) W,
SHZOERE, AT R PR SRR T AL < AR

* %4 Python §E457E ) —exe (RFEIWHSE, il COM i ASE) B, R RHEWTH “Python Home”,
ULBE A 7ok MR DA% . SR ZOSECA I R R At < R AR

* W Python BN EHY T H R HEATENRME (1) exe, —ARETRALBE), Malks
FREI— 25— LR EARI B B AR A B A

X FARLEAEZLAKF Python HHZEE Y AR P B AAT IR AN, DA ORI B 15 HoAth 22k 5 -

BT SO E  -_ptn SO, Fh e H . SR R RS b o B
2N site , BRAESIH import site

 WERARAE B ST SCEPnER python3.d11 8 python37.d11 , fEPy_Initialize () ZHi,
FE P py_SetPath () 8{ (£/)) Py_SetProgramName ()

o VERRI/EYE TS PYTHONPATH FAEBsh B N AR F I python . exe Z HiX B PYTHONHOME .

o QURGEARER R AL (B0, Bo2—DRvF AMMTE#IZTT python. exe B AMR) , WAL
% H 5% P AFAE landmark SCPF (Lib\os.py). (R, 7E ZIP PP SR EIZSCE, (S )
IEfir 44 1) ZIP X))

X BERF PR ARG B 22 P SCAEA AR T A R PR — RO E R RIS . 500, el BERAE
S AR P I B 2 P ETE ER, SR— DNEBCRER IR, IR HAR SO REATI IR 75 2 32 B R AN 1
R B AR HE R AR Y S o

3.6 JiE 5
o WM . _pth XAFCREIF A pyvenv. cfg HfllfR applocal 35
o MELESATHATSCHAIARES, B pythonXX. zip VERVEFERY landmark .

3.6 iR EH: fE Modules (i PythonPath ) NN i@ MRLHAT DAE I AR 7
FFA importlib.machinery.WindowsRegistryFinder . ¥F Windows |, &R TAE
3.6.0 LEFRAR AT, EREFREAR R BT sys.meta_path
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3.10 Bfi ok

B Python ) HARZAEITA -6 AR BoAE, {H2 Windows A —LEMUARFIR R VE . FERRIEZE RIS AR A — L8
AR J B ik LR 1

T Windows FIFR AR CSEAE mswin-specific-services H,

3.10.1 PyWin32

Mark Hammond [] PyWin32 e —2 ] T 4% Windows i SCRFRUBIER . X A4F DATF S8 AR 7 -
* ARG (COM)
« Win32 API i
o %I (Registry)
o F{HE (Eventlog)
* Microsoft Foundation Classes (MFC) i 5L
PythonWin ;& PyWin32 [fi#5 t)— 76l MEC B LT . BN E A Al i A IDE.
hs%:
Win32 How Do I...2 Tim Golden 3
Python and COM David £ Paul Boddie 3

3.10.2 cx_Freeze

cx_Freeze &—> distutils ¥ JE (Z W, extending-distutils), ‘B4 Python JHIZR 0% 5l v $4F T Windows F#
J¥ (*.exe XM, FEMUMEREIS, AREUATAS R AR R FFR 7 1M JCF5 P48 Python,

3.10.3 WConio

i1 Python 1 g ZeimAb PR)Z curses (UFRT2E Unix R4, H it Windows it — AL f¥ % T Python
) Windows 5|4 1/O .

WConio f2 Turbo-C fJ CONIO. H %E4figs, T & A F 7w .

3.11 #{F:E Python £ Windows

W VRAE O 4% CPython, 145G B2 IKEL source. o W] DATR 2B A I JRACAD , th mT DASE B 25

checkout. .

TR RG24 Microsoft Visual Studio 2015 fi§#4) @ e 5 ZEFN50 H SC:, ‘B2 FHEE 7 Python MR [ 4
. XM T PCbuild Hat.

KT PCbuild/readme. txt PASRECE XM EL SR —REE .
B XY R, 527 building-on-windows .
W%
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/desktop/com/component-object-model--com--portal
https://msdn.microsoft.com/en-us/library/fe1cf721%28VS.80%29.aspx
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
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Python + Windows + distutils + SWIG + gecc MinGW &}”Creating Python extensions in C/C++ with SWIG and
compiling them with MinGW gcc under Windows” 5 ”Installing Python extension with distutils and without Mi-
crosoft Visual C++” by Sébastien Sauvage, 2003

3.12 HipFEH

% Python B RMI A, AHFSCRFARTE 23— 28 (i FE M 80T & AR ) o ## PEP 11T
FR TR A SRR B I TR (5 S

o Windows CE {J}%k32 % 5.,
o Cygwin 273 A L2738 Python fiERERT (cf. Cygwin package source, Maintainer releases)
H X BB WIRF LT -2 MEEAE E, 127 Python for Windows
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http://sebsauvage.net/python/mingw.html
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/

cHAPTER 4

£ Mac &4 {& B Python

fi#5 Bob Savage <bobsavage@mac.com>

Python #f77E Mac ff) macOS FILATHEH AN Unix P& _FFEHLEEREAL,, (HEE LA E7E macOS A HAh
HANAIThEE, 4N IDE BLE {455,

4.1 En§fn<4E MacPython

Apple 7 macOS 10.8 TH %2 4% Python 2.7, {EARHL AT DA Python website (https://www.python.org ) T35 & i
HTHY Python 3. Python Z 575 8 ] i~ b, {ifi Python §EDAARHUAR 7 i 0B A T (0 T e R A ik e T o
Bl PowerPC Z5 4355 il I

T BARNR S JH A R 3

o &4 —/Python 3.9 XFFAENRN Applications U, FEX HARTIPAFRE| IDLE, &21EH
‘B )7 Python & A7 HBRIE R4 R TT & 3145 5 DA PythonLauncher, ‘& 11 3¢ ALFRALE Finder H X Python
sl NOE Y (=

e ¥R /Library/Frameworks/Python.framework , fi#f Python W] $fTSCAAIEE . 222 RE 6
ALEAINE shell %45, 2LHIZ MacPython , 3R] PAfRTERIIFS BRIX =TT H o Python RIHhAT SRR A5
FERETAE Just/local/bin/ H1,

Apple $24L ) Python A/ L 3EHE /System/Library/Frameworks/Python. framework il /usr/
bin/python . ARAKIEARNAE SEUMERIX LENZS, A EATH Apple 3561 i Apple 5055 = 8- .
Wi, WEARARIEREM python.org 2B HTHT Python fiUAS, AR AARMI T AL L Ri42 56 A AR [ (H A F 1)
Python , A IR EEAEA AL SR E AT IO BE—BE 2

IDLE 40— MEIISEE, SR Python SCRY . 2R Python BT, ARMIZIT IR I 612 SR H L
N4

WSRARAZS HAt Unix “F-& LR Python , AR AR L BT %M Unix shell jz47 Python JHIZAHYFHR 7> .
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4.1.1 f{T#7T Python [l
Your best way to get started with Python on macOS is through the IDLE integrated development environment, see section
# &1t B %5 T L and use the Help menu when the IDE is running.

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

BN R ET B 7AW 25 4 file:/usr/local/bin iiF- shell $8 R A2
i€ Finder FUATIRIMEIARR , A 28 H:
o A HiiHF] PythonLauncher

* PE$f PythonLauncher {431 finder Info i T IFIIA (BLf.py I4%) AOZRIAN HEER, 2R)G
Wit 4s . PythonLauncher 4 4 ey IR £ il AR (1) 1 2 5 3o 0 =0 AR R — VR ) i B el
G158 TN 1 S M = Bid TR e o = I N AN E

41.2 JBEAEERAMERITEE

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

X} Python 3.9, {Ru]PAf# ] python 53 pythonw,

41.3 B®E

Python on macOS honors all standard Unix environment variables such as PYTHONPATH, but setting these variables for
programs started from the Finder is non-standard as the Finder does not read your .profile or .cshrc at startup.
You need to create a file ~/ .MacOSX/environment .plist. See Apple’s Technical Document QA 1067 for details.

B2 KT HE MacPython H1°22%% Python ®IfE ., S 3 anshay Python & Figp.

42 BEtRA%IA

MacPython P ARIER) IDLE JF R ¥5s . A ¢ IDLE i A48, 5150 hitp://www.hashcollision.org/hkn/
python/idle_intro/index.html ,

4.3 R3XEMIMY Python 8

LT ¥ET] DAL N Python £ :
o [ PAE I FRER) Python distutils 53 (python setup.py install ) ZEXEEk{f4u,
s P2 WA A setuptools ¥ E pip WACHR LA, 1S https://pip.pypa.io/
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4.4 BRALERETE (GUI) 22306 #H Mac

A R 2 AL T AR 2 A (GUD) JE (R IE i ] Python it Mac

PyObjC 32—~ Python | Apple ) Objective-C/Cocoa HER4EE , X2 KL HIMN Mac FF A& Efill. A K
PyObiC #{5 5., 1&1JilA] https://pypi.org/project/pyobjc/.

FrUER) Python GUI T HAUE tkinter , ETEF41 Tk TEA (https:/www.tcl.tk ). Apple i OS X 45
T Aqua JFAERRUAH Tk, ST CAS T DA https://www.activestate.com "N EFIZE%E s B A AR 2 .

wxPython is another popular cross-platform GUI toolkit that runs natively on macOS. Packages and documentation are
available from https://www.wxpython.org.

PyQr is another popular cross-platform GUI toolkit that runs natively on macOS. More information can be found at
https://riverbankcomputing.com/software/pyqt/intro.

4.5 HEX Python fE XX Mac

TE Mac [ M 37 Python [ I FE )7 AR HE T H 2 py2app A KLEAEN] py2app WEZEE., 1T
http://undefined.org/python/#py2app .

4.6 HEhEFiFR

MacPython /{7 5. 3% Python (i /I F1FH#E# s Mac _E@— MR EER) S8R E IR

https://www.python.org/community/sigs/current/pythonmac-sig/
FoAthf ) & R 2 MacPython wiki:
https://wiki.python.org/moin/MacPython

4.4. BEIRALERETE (GUI) XM &K Mac 37
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CHAPTER D

ZRAE RRFNE R IT 2R

;ﬁﬁg SCFF Python S FEiF H ISR ISTT B FREE . KRB A AEE T A A5E ScRpifdA R 5, i T2 A PEP

15171 Python Editors A1 Integrated Development Environments PAFRE 52851 % .
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APPENDIX A

>>> HH)3 shell {YTHEL Python #&/R°F 0. 5 RN BETE Bk ds o AL B 7 sXHc AT i AR 191
o ATDARIR:

o e RIS IR . FE— SRR 2 E AT (delimiter, BIANFRSE. JrHfo%. IEHG5REL
=519%) DR, SURTEHRE —MR4EAHES (decorator) 2 4%, Z AFEAGIRE, HESX shell BRI
¢ Python $275°F JC.

o FF# Ellipsis,

2to3 —fHFEHf Python 2.x FEsUAGE(EIE] Python 3.x FEaAGY TR, B2 it SRR A A2 M AR I
BCE R, T SRR 2 R 5 30 BT 5 G P i R F AT T Al 1 2

2t03 FE R AMEHE R U DA 1ib2to3 Bl Bt 7B LA N8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (% JECHE)) i EEE (URE ABC) $#4ET—FE #NMmin i, 1EEduck-
nyping (W THIE) MREFE. HABERIMEAT, 42 hasattr (), HISEGSMEREA MR (5]
W EEART J7 ¥ (magic method) ). ABC [E ] [EE(Y subclass (F4HE]), B MEIRHERK H 75—l class (JH
[E]), H5n#f isinstance () M issubclass () ¥l #52(E abc BALAEI . Python A 7%
[EJ@f ABC, FIRNERIGEHE (78 collections.abe #i#l). ## (7F numbers #ifl). Hifi (¥£ io
FE4L) J% import FAG A ARG (F£ importlib.abe f4). YRATLAMEA abe AL HST H O ABC.

annotation ([EJfE) —HELSAML. class JEME. bR ZCAY 22 ik [ml (AR B B RO AEED . FRIEG, & W AR AEE pe
hint (BIEHER) .

TEFEFTIF (runtime), [83ak 58 # 0 (FVRRME LB AF L, (HAtaksst il class @ AN R R ER, & 0 [Eplifk
TEAERAH . class flIpR=AY __annotations_ HpikE e,

#52(Elvariable annotation. function annotation. PEP 484 F1 PEP 526, i5SeEti A I aenyEI .
argument (518() PR IGBLELE S funcrion (Bimethod) [W{E. 5 %CH M :

* M4EF 5| % (keyword argument): {ERRCIFIH, DAak(E)5 (identifier, Bl name=) BHSHITI%L,
B PA ** 4RI dictionary (FHL) [EIFAE B ERER T B4, 3 Fl 5 #IZPAT complex () I
H Y B T |
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

* 12 % 5] ¥ (positional argument): ARG T 5 BT 8. A7 E G | BOTHE— 85 | B R AE 1 52
B, M) EE * 2 & iWierable (PJEWCHIIE) PICRBEE. B, 3 S #2LA RIEm b
HALEL T | B

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

5 Er e e 4 ek o E B P A I . B SRS P AR LR, 2 calls B, FERE
v b, ARAER T DAY AR E R — 5 B S e gl s o 45 I s
a2 EsEE parameter (280 WH . & REESRRS M2 B2E, DAL PEP 362,
asynchronous context manager (JE[RIBEEHATAGY) BT AEH] async with PRIACH T RIS
F, MERBEER _ aenter_ () fl_aexit__ () method (J7¥k) Az, h PEP 492 5] A
asynchronous generator (AE[|2BEIN:2S) — 1 & 8] Hasynchronous generator iterator (JE[F) 24 25 EILHE)
FIR . BEREERGE ML async def & FEHY 1 K 2\ (coroutine function), {H AR ZEME T
yield HHE X, BEAM—FRIT R async for [EREMIMHE.
B A ATREE A AR — AR E A g, EAER e R F R ER YA BEKRE
(asynchronous generator iterator), H#—E LM R IENERERE, Ao BOMTHE, DUBIEFE.
—{HIER BB LSRR AL await B, PAM async for fll async with BIARR.
asynchronous generator iterator (JEFIGEIE:ZSENUCES)  —1{W Hasynchronous generator (JEFRIZEIAESE) R
PSR

id e —flasynchronous iterator (AEFIAEURES) , HEPA __anext__ () method #EIFIIE, € [u] {3
[ (awaitable object), AT AR A E A SR R A HEBS T yvield EH
K.

B yield SrE{Em Ay, ERtfE0 B ik (A5G s s e iy wy A . BaER ¥
E14 BERE LA — MW __anext__ () [BVERWERFYAA SO0 R, & a5 ka0 #4859
1. 2 PEP 492 1 PEP 525,

asynchronous iterable (JE[F]2Bn[[ECITE) — (@ W, BRIDATE async for WA gl . WAERKE
W __aiter_ () method [A{&—{fasynchronous iterator (EFIZEMLEE). i PEP 492 3| A,

asynchronous iterator (JEFRIZBEMRES) — 1 B /E __aiter_ () Hl __anext_ () method [ ¥ 4.
__anext__ WA [EIE—Hawaitable (FTE1E14). async for GRHTAERIAEMERA __anext__ ()
method ft [l E A SR, EHE|'E 5% StopAsyncIteration fil4h, i PEP 492 5| A

attribute (JEPE) —(ESLIY) PR BB EO(E, a2 (A REIZ I T 36 23 R E 5K (dotted expression) f) 4% FBE 2
Mo B, WY o A —MHEIE a, MIEZEIEREA 0.0 BB 1K,

awaitable (WZEfp1E) (T AYE await SER X PG HBOYIME. BRI AE—coroutine (h#8), 502
—{fA __await__ () method fJ¥{}. %iE2(E PEP 492,

BDFL Benevolent Dictator For Life (#%E{"ZEM## ), X4 Guido van Rossum, Python f8II3& 3 .

binary file (" ifEHIRER) —MEEEEBUNE Abytes-like objects (BEALIICALEEYIE) fAfile object (FEZEMI:) .
TIEFIREENE A AR ('rb', 'wb' 5F 'rb+') BAENNREZE. sys.stdin.buffer,
sys.stdout .buffer, PAMK i0.BytesIO fl gzip.GzipFile B,

FiitisElext file (SCFREE), R MHEEEREFIEA str W REYE.

bytes-like object (EifijcalE¥fk) —1f 518 bufferobjects HREFIME ) C-contiguous %5 W WI1F. BHEIE
FrAH) bytes., bytearray fil array.array ¥, PANHZHE BRI memoryview ¥4, BG4
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E?ggmﬁéﬁfﬁiﬁﬁﬂﬁ*iﬂﬁ%ﬁﬁﬁ; TS R RA . AT IR R AE M socket (4

A L T A R TS . [EIW] SOl e L R E) [T B e R A ) T
B S 1o [ ) WD 4% bytearray, PAMN bytearray i) memoryview. HAWM) R T EE _HE
RIS AEATT Y (TN THBYE]) o B3 bytes, DL bytes YIFH

memoryview,

bytecode (fsC4HM5) Python [ ) 4R 15 & A i UL TCALAS , B2 Python Fs(7E CPython B i [EVEY
Fonike MTCABS R GO AEAE oye BEP, DASESE “YCRAT IR — A AE SR ks R Pt (Al AR
JAAE I 85 2B A (M (7 O AL A ) o B [P ISR (intermediate language) | 48L& EATHE —{f virmual
machine ([EVgER&RS) |, zEVEERR 2 Gl 7 7B i 1 CLCAL S S ERI MRS % (machine code). TR,
7 TCALAS I A _b 2 A AE N ()1 Python [EIERERS 2 FEAERY, AN BRZEAS R CAR 1 Python 2 R4
TE o

(L TCALAS 5 212 AT DATE dis BEAHAYERA SO 4 3] o
callback ([IWF)  VEE]S | S LR A — A &I (subroutine) bRz, Er7EAR ACHILAR IRF I BE DA T -

class (JEE)) 10 FH A 22 7 i 11 35 A F8 ) (O ASEAL . Class 119 5 3838 % @ 62 7% method /)5 3§, 35 2% method
AT PATE class [ EE ()b atEf T4 .

class variable (AES2S) —fF7E class e, HRER HRETE class MK (RERIAZTE class INELHI)
LG 2 e

coercion ([EVRIHGRY)  £EHS K MR A 7 24 E)S | B /e AR o, 45— R 2 (B 8 ) [EIE) o — R AU B B X
##[E] (implicit conversion) ##F2. B, int (3.15) G FE B EIEES 3, HAE 3+4.5 1, &S]
WO AR BIE] (—{# int, —{# float), 1738 WA 5 | S e B EIEA W A ZUEL & A4 REAT N, 511
W &5]4 TypeError., WUREIGEIGIER, BTG RS EEIESHIZS, B2 b AR T Al
IERIE (normalize) [EIFH[RIAGME, B0, ZEH float (3)+4.5 MIARENIE 3+4.5,

complex number ([E) —HEJZMABNERALKATETT, 76T Bey-#h € bl R [E— 0 2 A— M E
WA, [Els 2 ESEA (-1 B R) BB, WEALEE AR PR 1, A RS
#HI[E 5. Python [EJzd T ¥ X%, ©RHAZENREAFIREY: EReHE MERY I v
B, B0 3+13. I math AALER) T RS R ES, #EMEH cmath H4. ESWEHZ—
TEAHE M B R SR e . WRAREIA 2 2B B MRk, AREIRT-RE e & R ] DA e Z e .

context manager (5B HIZY) — MW AT AWl with BRAX P IF RIEEN DM, ME 258 E %
__enter_ () fl_exit__ () method 4=HI. w2 PEP 343,

context variable (1%§Bi58) —(E &8, HAH VT DURSE LN XM A R . 35 B AT 4 3 £
{7l (Thread-Local Storage), 7EH A, — 8 #AE R MAATH T BB A ARRIMME. R0, BEREE
W, AT TR 2, SR O SRS, RAEE TR AERI$ L% (concurrent
asynchronous task) H1, ¥}t HUIk e KEE]. 55 2([E contextvars,

contiguous (FHAHM) 05— {1 45 ff [ 2 C-contiguous B, 5% Fortran contiguous ., FI| ‘& € e 1] b4 45 [ 12 8 48
M. ZE4E (zero-dimensional) 1) 4% 8 [ AR 2 C X Fortran contiguous., 7F—#f (one-dimensional) [#%1 1, £
TH H WA ZHAE RO IR S R AR AR HE S, T R S IE )y R BB IRE NS . #E £ 41 (multidimensional)
C-contiguous [ %1 /1, Fe R 5 #8720k 19 IE 7 55 B 4% (M IH H IR, IR — MR 5108 b, R, 7
Fortran contiguous [#41) 4, 2f—{#R5 | 8L R R

coroutine (1jfE) 1iFEZREIFER (subroutine) i) —FEH [EEFR ML . BRI AE L0 R ] B bl A EHE 5
—{H B E . AR AFERF 2 AR AR B A . B AIEE . EMEEEPL async def B
NP EAE. HF2(E PEP 492,

coroutine function ({FLeA=;) — W[l Ecoroutine (HFE) WK . —MHFERAEPL asyne def [
R EsR, R AEer 4 await, async for fl async with B, S EEFEH PEP 492 5|
Ao

CPython Python F£3{zE = IWAEHE E/E (canonical implementation), #F#EAIFE python.org . [CPython | i F4#f
FEAELEIRFRE R, DA IR BN T RE S B/, 140 Jython E{ IronPython,
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decorator (H:ffigy) MR, EEBES MK, WHEGHA ewrapper 3E¥E, HEHE-—ER K
I%4(F] (function transformation), HEffire REi% 2 classmethod () Fl staticmethod () .

et AR SRR . AT w8 e o FRAERR 3R R AR -

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

Class WAFAEAH R RS, (EAETREILLBORE . BN SEahig i E L E4, 52 EpkUE s8R class E 56
AR SO

descriptor ({iiA%S) FMEFET __get_ (). __set_ () 8{ __delete__ () method {4, & —1H
class JE M2 — A, ERRRESSTE e @A R e . %, A ab RS ‘;’Eﬁﬁfc
EIR S VERE, G7E a (1) class I AR A FRE] b P 0F, (AQUIR b 22— GRS, ﬁU*H%E@E"Jﬁﬁ
it method Ergiifny . SRR A HLREE IR AREAE Python (RS, HEICMEFFL e R, Bk
e mEIEE R, . method, J&VE (property). class method. [FJE method, DA S ¥} super class (ACHEE)) 2
HE .

B2 2% method YL, #52(E descriptors BRI 46 .

dictionary (?lﬂl) — A |3 B [ 1) (associative array), H: o AT 2 1) SR & Bl e S B0 (E . S RT DA AT A A A
__hash__ () fl_eq__ () method {3, #E Perl i fg[EI3EE] (hash).

dictionary comprehension (‘pFUEZAIERY) —FEBEM T, HAUER— 0 T ECH 0 b g 5 ekiB 4 oo
=, [P EIEE RN —MEHE 1, results = {n: n ** 2 for n in range (10)} GFE—
7, EAETE R n ** 2. #2[E comprehensions.

dictionary view (‘FHUGPL) £ dict.keys (). dict.values () M dict.items ( IEI%EI’J%{#%}&%@.
TS MR T M I H B AR, B RN U S B, E/Z*?%E‘%fiﬂﬂh_ib A
BEEH i E) 52 8 9 list (52%1]), AT 1ist (dictview) . FH2(E] dict-views.

docstring ([EW<pih)  —fA1E class, pRaREBALT, (RES— (R B 7 H S0A . BESRETEE M
FTRF e, (e Ergsiseds gtak, [EOAITE class, s __doc_ @Yk, diitER]
FER A AZEBEA (introspection) SRIEVEE, FRIE @Y FHEIR SCPFAF R R E R E o

duck-typing (WF%IE]) —MEREGEEHENE, ©REHE g — (4 (i B E) e 2 e 15 oA IEfERY /Y
T B2 A2, method S J& € ¥ AGLHBGEIF M S 6E . (T AnS e A s —(EVRS 7im Hnue s
—[Egr, WEE—et—EE. ) HEERN mmIESe2E, o satifAasaeaE L B
(polymorphic substitution) I & () &M, 15 RUEIZR G type () B isinstance () JEFTHI
i (1E|7EHH/£E', A4 [FIR] DL 48 2 38k 28 (F) (abstract base class) H{%ﬁﬁ?ﬁ ) SR, EiE "’ﬂﬁ.)ﬂ
hasattr () Wik, BOREAFP FECEEEHEFS o

EAFP Easier to ask for forgiveness than permission. (55K EA R HEAS ) a5 RAY Python 45 &
G SRS R S B A, (B s AR Bt B RS P A (50 41 . B AR E) Lk i JalA , o
RATAET 2 try il except BUA . FEFAELFF 2 HAMGE T (5140 C) & WIWLBYL JEASTE L T %
.

expression (FESEX) — B LARRASELR A REE. EAEEE, MBS s, 4. B,
T SR U SRR TR SR, 1M 75 2L PR RE [ eI fﬁiiF%ﬁﬁEnanWE’ﬂ%, [El4E
JIr A ) Python i 5 AR BRI . 70 AN —Lsatement (BGAX) NREBUNMEER L, FilU while,
Jil{E (assignment) L2 oA, MA@ .

extension module (¥EFBi4) —ADA C 5 C++ g fid, &l Jf] Python 11 C API BEEHAZ. > K f ] 5 F5
AASHET T HE
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f-string (f2p) DA £ w5 'F [ERTER A0 FEp SO B RRE]) (1 73], B RAS I T SCAR I 4 55 .
35 2(F) PEP 498,

file object (FSRWfE) — 10l & BB L& (file-oriented) API (4l read () Bf write () %¥ method)
REEAERE IR . AR B e i =X, & R o 3 B B A A 22 ol L 228 ) £
RS0l E (B A / . SOIEREEIE M . socket (48 ). &(E] (pipe) &%) MIFFHL. 1
LYt g R EI 28 4% Z 41 (file-like object) B, B iR (stream).

L, A=FEERYE: AR = R 5 B —E RS LT A . BETIRINTETE 1o B
HRE SR @ﬁ%ﬁ%#ﬁ‘ﬁ%iﬁﬁ?ﬁ%@ﬁ open ( lZlit

file-like object (RU§ZRYIME) file object (REZEMIME) WIFIFET -
finder (M%) —MPMF, EEEREIELER import E‘J’fﬁ@%?ﬁloader (AR -

f Python 3.3 BHLG, A WMMEMEBAFAGEY: TEAE F ¥ E (meta path finder) € {#i[f] sys.meta_path,
M 344838 B 42 2 (path entry finder) €7f§i [ sys.path_hooks.,

%5 ([F| PEP 302, PEP 420 1 PEP 451 DA T fift 55 2 410 .

floor division (1] FYUCIERRIE) 16 N HEMR {2 25 B B e T Be ) BB v . 1) N BURS Ry i A T2 // il
o, A 11 /7 4 WEHESSRE 2, i float (FREREL) ERRYEATEIER) 2. 75 AH. fER, (-11)
/7 AMEERRE -3, HER -2.75 #hié FEEFeSE. i52(E PEP 238,

function (FAX) —HPBRHAZ, BREEI R IFIE RME—L0E, S nT AR EE S 20 7] 3, ELks|
BT e R R AR B AT %pﬁ/.paramcter (228 . method (J73), VA function Zffi.

function annotation (F=XEIRE) RS HELEEEN—Mannotation ([EF).
oR U E IR w il i AR 2 (13 =« N, S (M ek NTEIH &5 2 Wi int 518, [EEA M int [m{E{E:

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

bR S ERR A R AE function ZE60 A7 AN R .
st 2 [Flvariable annotation #1 PEP 484, %45 W INGEFIHIA

_ future__ future FiR=: from _ future_ import <feature>, @5 /N en(d FATLEYE Python ok
ﬁiﬂﬁéﬁ?ﬁﬁﬁﬂi*ﬂ%}ﬁ’]‘%@ﬂﬁﬁﬁﬁﬁﬁgiﬁy ﬂ@%ﬁﬁ?ﬁﬁﬂﬁﬁﬁﬂ 1M __future__ BFHAIFLE T feature
(%) WREMI(E. #i import HAAH F13 A BOR (H Vﬁﬁfﬁﬁﬁﬁﬁl%ﬁ 1) 33 RE 2 AT IRF 1 YR 3 2
lﬂﬁnnm , AKEATRES & (S0 48) ﬁil?ﬁ R ILIfE

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (hi¥elmll) EFCIEHEA ﬁ?ﬁiﬁﬁﬁ F, MR R AR . Python SATHIR Mk, J&iEiH
2 W58 (reference counting), DA S — 11 i [F) A% ) A1 A B 22 FE PG BR (reference cycle) A& R 7 % o] 5 #5
(cyclic garbage collector) HE5E il . $5/3% A W%—I PABER] gc AR4H 3 Ef T

generator ([F/:Z%) i € [alHgenerator iterator (EVAZREURER) M. EHERRE MHIEFHHEL, H
AR REMET vield RN, BREE—RIIGMAE, B AR for [FE, 802 next () Mk,
BRUARR A —H(E .
i—ﬁiﬁl?ﬁﬁnl_%ﬂﬂﬁ{%ﬁﬂﬁl.ﬁi%%uf faf%ﬁbfii‘tqﬁ, WA FRE A SERE. B HEE

generator iterator (li%%lﬁ%%) — 1 th generator (.i%ﬁ) PR TS

M yield gE AR, FRAMERIITRE (57 RS MO P oy A0 . HEE S
(V&R 2 RS, s LI BT (BB LA ] RS FE 0 B a1 e U IS ] )
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generator expression ([E/EZHERR) —(H &R EEMCEIEE X, BHEERS —MIERFERNX, &
Tl for T4, W T EE . HE AL i T A AERGENE
bR B (1A Z2 A

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

generic function (JZMAR) i ZMEEXALY R, ek G 3R R ZUEEC R s R, iy
S R R G R RE B4, 2 b R BRI S (dispaiteh algorithm) SRIE7E

#5 2 (Elsingle dispatch (¥—FAR) #HsEE&H . functools.singledispatch () HEffi#efl PEP
443,

generic type (JZ¥I#I[E]) A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL #2[Flglobal interpreter lock (438 E2H481) .

global interpreter lock (I FLAS8H) CPython BLRE28 T FHAOMEH], FH DARECRAER R AT — 3T 45 Ak
47 Python [{bytecode ({7 TCHLEG) o B MR (5B S#EWERAE, 40 dict) HEjHbEG
[EAT77HL (concurrent access) Ff@ M, A% 7 DA 1L CPython HUBi1E. SH/EBaf By, &6 EEa
WAL EIZ #1474 (multi-threaded) , {HACE A2 G4 HE 15 22 I PR AR (e RE [EIR AL A0 — G T4 i

(parallelism) ,

SR, AL oA, M R EUR S8 =AY, BT R e AT R A e A (B 4R T 4R
(computationally-intensive) [{{F#5HE, A DAMRS: GIL., H4h, AT /O Wy, GIL 42 2 eryifis: .

I TR A TAE | AR (DASE iR A S I DRI BRI R )
[EVE— i B — R FEE T, e A IrEL. —RE, HERREMAGERE, aEEes
[EIHERT 2, IS 5 o P A AR

hash-based pye (HERAENY pyc) — 1 (7 TCALTE (bytecode) WAt , &Gl A [EMELIT AN 2 S B S AR SR 1Y
BB UORER, JRHEE HA R . 7 2(E pyc-invalidation..

hashable (n[ZEEIRG) WR — MY HAE —MBEME, ZEELEGEW PR A LS (BEFE—M
__hash__ () method) , HW[EHALY ML (EFE—M _eq__ () method) , FEE
— (8T 2 E . el RER SR 2 T 3@, A0 A ) () 3 A

AT (hashability) (—E# {0 JI 1 dictionary (F°#) MBI set (£26r) AR, HEIGLEERES
AL HETRR G 7 AT

KZ Wty Python ] S [E Py (4402 nT AR E s T8 ds (B4 list 2 dictionary) [EIARJE; AT
SR ZAE (B0 wple (JTAL) Hl frozenset) , A HEMBITR 2 MER, EMAS A4 2 ER.
I BT E class (EEH, I SeP) e g s TR N o B M7 A HU SO 2 N A 45 1
(BrdEeME g ), memMukBEEIRATEREMY id0 .

IDLE Python ¥ Integrated Development Environment (#¥%&rBH%885% ). IDLE 22— KA1 Sl 2e il B i ae i
5%, ‘B Python PERHERE T A — AL .

immutable (An[8EWPE) —EEAEEERDIME. ATy AORERT . SR wple (Joi) . BRI
SERBERCEE Y . AR R R RO b ZE R AT, bR ST — B P . B e T ) A
My, I E A A, F0 dictionary (L) H R — 1 G

import path (FEAWFE) — (0 E (Si944278 B ) f95)3R, MARLEN B2 AE import #L4HIE , € #iparh based
finder (FEJABAR A0 ) WSBAHM A E . 7F import AR, IAIE S FEH K H sys.path, {H
B (subpackage) 1M 7, EWAIBEERKHLEMN _path__ JE.

importing (FEA) —fiEfE. —{EBLALH A Python FEsCH nl AZE B B AR, 03 —(HABIAL ) Python 72
XAGHEH
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importer (FEAZS) —MHREES I LABALNYIE: BB inder (F482%) Wiloader (WAZE) YT

interactive (FLEhI%)) Python f7—ff FB) X EAR B FR/RRAT ATE ELE & 14278 7 Tn i A BOd sURE S
X, CHBTEMERAERI TR . QDS python, ANFEALMGIE (7] AERE 4 IR B
SN E) . E R WREUIT A SR AR A G R EIR R (RS help(o) o

interpreted (Eii0f) Python j&— T B %A T, MAH ST, AME M w0 v feg s, WIEH fT
AL (bytecode) St #n AATE . 18 PR JE AT S AT DAEHRGES T, AT WIRE E S 0 — AT, 28
BHRATE . HeE s W L el 5 A BB / PREsE, R e MR o s, T .
Wt Flinteractive (BN .

interpreter shutdown (PLi#Z5Bil4]) 7 Python ELR@ipi ZORRBAPHIR, E @i A MHFIRRYE:, fEIb e Z
I AT B B R, AL A RE B SR RS i . B BRI 0 =Dl % (garbage collector)
i AEEVE 58 60 1 & F 2 RO @i R 2 (destructor) 505551 ¥ I (weakref callback), [EJg47 H iy AR =X
. LEB PR B AT AR S el 2 o o0, I Ve BT R T REAN A AR T (8 S )
T2 bR HEARAT Bl R AR ) -

HREAS P 2R, 2 __main BUHSUERGEFTHIEAR C A TIE

iterable (WJEfCHIME) —FEAEE— K ol — (8 H b sl B R4 . wTEC 4 5 611 G 45 e A 1 7 51 24 (E)
()2 1ist, str il tuple) FIFELEFHIR(E), 1452 dict., 42, PAIARIT & S804 class 4
ff, H¥iRL class 5 __iter_ () method B2 B {ESequence (JF4) 3EER) __getitem__ () method,
PR T ER Y

A ERYER R for FIREMFT 2 HMFTFE—TFHH )T (zip O« map () ..). &M ERY
TEES | B LR AE R iter O B, EGERZY AR E—MERE. tECRE e —4E
HEAT—3i (one pass) S . HEIARIE, WHEA—EZIFNY iter () S AFTERERIBWF. for B
WA G QB ME R ERE LR, B Y R R A i, R R O s B AR
HitzBliterator ([EfES) . sequence (JF5]) Figenerator ([EAELY).

iterator ([EMCE) —MFRERRYE. EERIEYESESH __next_ () method (B{ZM & HEL
[ next () ) EKFRMEERRHSEE . BAEA &R, €59 StopIteration fi
bho DURE, EREYT S, MAE%E _ next_ () method [yif—EIFnY , #H €rivks| g
StopIteration. [EMCEFMLEA M __iter_ () method, "B &rEEHEREYIFA S, B DAREHEE
A AR T ENC 2, BT AR A K 2 doi A A T B 1035 & . — B BIsN, 2ERZE
i [EIC (multiple iteration passes) FUFERAG . — AW (1RJ2 1ist) FERFRREEHIES iter ()
PR #E for [EIRE i B s, AREEVE —~MafmmEfRes. FHAERRER LS (ZREMR) K,
S e pl—mEC P R A . R E g S E SR, A RAGRE S AR

£ typeiter SCH ] AR B £ &,

key function (BpE) 5 5F = ok 35 5B = (collation function) & —f A IENY (callable) p=t, ‘& &r [a]{E—1H
JAHEF (sorting) B ¥ (ordering) AY{E. A, locale.strxfrm () Hi I AREIAE M T fif [ e HE
JEAB B HE T 8 .

Python HiiF 2 T H., #4552 DAGE sk A H T R o 7 8 A 70 BEMEdE nin () max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby (),

H&FE A DA S, — (. BN, str.lower () method F] AYEEIA 4 K /N HEJF 1) 8 bR
Ao B0, — Mg BT A lamoda ER AW, fIA lamoda r: (r[0], r[2]). FHHb,
operator FEAH $E ML T = 1/ # o8 = B 22 5 5K 2 (constructor): attrgetter (). itemgetter () H
methodcaller (). BRIFAUIMATE A k0080, w2 EmHET .

keyword argument (Bt zo18) #H2Eargument (B18Y).

lambda [ ¥ —expression (GEER,) Fral s —1m 2 47 Elp& X (inline function), JfA#% pR AR KSR (. 2
57 lambda PR EEE R lambda [parameters]: expression,

LBYL Look before you leap. (= Ei&17.) i 4% EAS G 7E I TIE Y ol 3k 2w, WIREHBE R e VR .
GRS BLEAFP =R B T, HEMR R AL 1 BiANWELE.
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- EZPATHIRS T, LBYL A7 [ =8 fl [#47] Z 51 AT BE: (race condition) [ JE
Boto BIANPANAEZ if key in mapping: return mappinglkeyl, WIERS—ME#ATEEFEH]
ZARMBAEEIRZ T, 4 mapping TRERRT key, RIaZAEAGmL€r L. & M1 R T PAH 85 (lock) sl fifi H
EAFP #fil i AR ARE] .

list (#1%1) —1H Python [El#fsequence (J751]). EVETRIZ T list, T HEEREOUHANRE T oA — R
% (array) TI# AR — i $l4% HR 41 (linked list), PRIEIAFHOC 2 A5 R EVRE 2 /2 O

list comprehension (HpFI&FAIETY) M F AR HL—(H 551 Hp () TR R e R, (B B H A SR DA— 1 List
EMEA RS YL, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
0] GEA M5 list, Ho a8 0 %) 255 @EE), Fra @y /308 0x.). 1f T EsR ik
. QAN e, H range (256) HFTA TCREAD T HERL

loader (WEAZY) —fHREERAMAWIE. ELHER MAE load_module () i) method (J53%). #&
AZHBE 2P finder (FARES) FME. FEZMEHFHSE PEP 302, Bljitabstract base class (#1558 KHH(ED)
#HA[F importlib.abc.Loader.,

magic method (BEHTJjik) special method (F§3KT5%) W9—MEAE X R 5 -

mapping (¥H) — AWM, BRI EENER, HAEE{E abstract base classes ({5 IKHEE])
Mapping Bf, MutableMapping ff15EH method, #FIfFE dict. collections.defaultdict.
collections.OrderedDict il collections.Counter,

meta path finder (JUEEFESMLY) — KM sys.meta_path [ FE K finder (FAGAF) . TCHEIETAR
FRBAFAAZ I B F ¥ 5 (path entry finder) MHE{HE AR .
B A TC IR R A P EAE ) method, 352(F] importlib.abc.MetaPathFinder,

metaclass (JCHIE]) —71F class [ class, Class & FEiBAE & #7—1H class £ 5%. —1H class dictionary (F-8t),
DA —1 base class (FEHEEE]) 195134, Metaclass B E1E57E =858, [EI#ES73% class. REHWY
3 e R URE e R — R T B . Python (4FEZ BEAE Y E REEE . H 5T HY metaclass, K4y
Wl E AR FEE N TR, (R FESRE, metaclass 7] DUBRILFEI R HERMME L. MO8 HR
OB YEEE. S TaE ek, B erE s . BRI (singleton), DAKFFE HAL AT % .

B %2 % HI ] DAYE metaclasses Zf5 HHFR 5] .

method (Jjik) —fH7E class A<BAEIW 2 AKX . WIE method VEEIL class BEFIAG—H B A pEn, Al
A B E R E S S —Margument (518F) (M5 #GEF #EREE self). 2 E funcion (9
) Flnested scope (ENRAE L) .

method resolution order (J5 i) 7 iEMATIE T 2 A E A B AE T, base class (F)HHE])
VOB SIET . B 2.3 iUZE 4, Python B3R aS Bl FH B VEANAT, w5 2(E Python 2.3 i )y IL Ml
JET o

module (Bifll) —fE#E{E Python F£xCA51)4H 4% B 1 (organizational unit) 4 {4, HAHA —M M2 25H, B
AL EATLE N Python (4 BEALEHE thimporting WIRFE, BEHUA E Python,

st Epackage (BF).

module spec (BLZALRE) — & =S, BSHREABAR import MBI & #l. B2 importlib.
machinery.ModuleSpec —1E &1 .

MRO #2:[Elmethod resolution order (J5:fRATNET)
mutable (R[88¥0F) TP LRI DARCE B MM, (AARFEMN 14 0 o BEE2Eimmuable CRWEYI0FE) .

named tuple (F#IC41) H75E [named tuple (Fff44 CAL) ] 2454 tple 4R AT REB class, H W]
25| (indexable) TG 1] DA I 44 B M AAF L. 38 LEFU(EIEX class 1 m] DAUSLAT oA A RF 1

A HEZERE) 2 named tuple, 3% time.localtime () fl os.stat () [FEM(E. B—MF T2

sys.float_info:
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>>> sys.float_info[l] # indexed access
1024

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

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

True

4 %% named tuple J2[EEA(E] (40 EF)). 80, —1f named tuple t 1] DAfE—fH IEBIAY class 5 AT,
HE class 2K H tuple, HEFRTIHAMNAL (named field) RIT] . S8 class A AT TA%s, thn]
DA Tk ek 2 (factory function) collections.namedtuple () B . BHFHRHIEIM T —L%4
HMY) method, 75 4% method FJ B2 7EF 55 s [EJ (1) named tuple 1, MEHEFE.

namespace (@ #4%5H])  BHEWREFROH T o 4 252 A dictionary (S8l ) BEECIE . A7 A . 43k K [E)
B, MAEYEH (78 method ) W BLIR A a4 25 . 2% 25 IR f B Lk av A 828, RIR
Btk . fln, K3 builtins. open Ml os.open () s T M A4 25 AR B A I . s 25 [
5 £R BN % 2 2 MR RS AE B A — R pR X, RIS W] i Pk S v AR . BN, & random. seed ()
of itertools.islice () WifEhF/R, BLmAHEEH random Al itertools HHHTEE(E.

namespace package (@ #%MEMF) —1fH PEP 420 package (£4F), ‘B HAEAEETE{F (subpackage) i) —1i
Adn. A EMEMTRES YRR, M HAEKEEMABRRE—WMregular package (IERENT),
FEEMEESR _init_.py SR,

iz Emodule (F4) .

nested scope (HURTEMN) REF)2 M 4ME 52 3 (enclosing definition) H 58 B RE 17, SEGIZRIE], —H R =
MR — M piEsR, el RoNEm0hp sl s, AESEET, SikE
P 0 A 22 M, T e P AR e S B R A I (B A R 3 s R B A . TR, A deiss i
BAE G4 2 B P SIS A . nonlocal A FFEINEVEFIREFTE A

new-style class (HiARE) —HEY, CRIGBEIA N class YFIH Y class &A% . 7653 Python
A, HA B class A REfHH Python B . ZEMIIEE, 52 __slots__ . #ifiik+s (descriptor),
J&VE (property). __getattribute__ (). class method (%) Fil static method ([EIRET:).

object (#fF) HARAE (BrElE) KpiwnifiE (method) FUEMTE R EUHLRAEMnew-style class (#i
AHE]) Ayf#& base class (FLJRHFE)

package (£if}) —1{f Python [Ajmodule (F¥i4l), B0 LAEE T4 (submodule) B i2EEIF T4 (subpack-
age). T LM, EMWEEA _path_ BN —F Python 54 .

Wak2Elregular package (TFFLEME) Fnamespace package (64423 MEM:).

parameter () 1t funcrion (PK§3X) = method JE F&H i) —ff iy 24 FL Y (named entity), ‘& #5H]% R 2 BED)
W — Bargument (51%0), STERSEE TR 2518, S06H TR ) 2 8o

* positional-or-keyword ({i e BT ): FEU]—H T DAz e A2 5 R AR 585 7| SCp R 5 9.
RS EBHA, BIUNLATHY foo F bar:

’def func (foo, bar=None): ... ‘

* positional-only (BEFRALE): W8 HAEH AL EBHR ALY T . ER=UERM SR E
—f8 /o0, iR PALERZ T OUHI T E SAERR O E 2 8, BIANLAR ) posonlyl FI posonly2:

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

o keyword-only ({EFRBH#ET): F5IH—0H BB AR S8 bR ity 5 |8, fEmCE RS £, 1
A — 0T 2 YR B 2 8 (var-positional parameter) B2 BLAER) * FI0, BUAT DATE AR )5 E AR
B2, BIPATR ) kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘
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* var-positional ({EEWERALE) : S8 —RREDMERF IR LI AL 5 | B (TEC WM 2 W2
MR S [ 2 4h) . BB ER ERIEHS WA R T E L~ AOGERM, GIILA T args:

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

« var-keyword ({FREBURBIBEF) TR BLIG (R BOR BISE T3] B (FEC WEILAL S BB
(ERBRTS M 5. RS BRI BB i L ACE 3y, B L g
kwargs,

S BT DATE IS | USRI S TR 1, LT DAL e SRS M 15 | P o TE AL

B2 ENEEF M argument (5180 B H . & REEH R 5] M 2 82 MK 2E], inspect . Parameter
class, function Zfi, DA PEP 362,

path entry (3&FRIH) fEimport path (EABEAE) T—(ELE, WMipath based finder (F7A BRI FA54R)
TS 4L E AL import PRI .

path entry finder (PEFSIHH =-Mi%%) ¥ sys.path_hooks H1f¥— 1 0] BERY#) £ (callable) (7 B —1{Epath
entry hook) FIf [BMEL () — T finder, &8 U] A—A path entryi@ (VLA .
B A R AR TE B A2 EAE method, #52(F] importlib.abe.PathEntryFinder,

path entry hook (J%f%IHH(E]) 7F sys.path_hook #1|3&H1i—{H w] FERY Hy {2 (callable), 5 & %038 QA7
—{EREE Wpath entry HRARREA, Il [l E—{Eparh entry finder (BFRIEH FAEER)

path based finder (JERBEISAIBIZS)  THERM TIAE 548 5 (meta path finder) 2 —, ‘EE&AE—Aimport path
Hr g A .

path-like object (RURRESMIME) — M FIRIE R RGBS BRSP4 7T AR — 8 RN BRI str
5 bytes Y, B2 —MEA os.PathLike @M. FEHIFI os. fspath () K, —ff3Z

$Z os.PathLike W4T DA [EIE str 8% bytes #RASIKLR; M os.fsdecode () K&
os.fsencode () BI4MEIT] AR str M bytes &S, B PEP 519 5] A,

PEP Python Enhancement Proposal (Python J[F422%2), PEP 22—k sHEIR e, B HEE] Python R {L %
i, BORAA Python (—H BT D REESGX Y BERIRE P PR . PEP JE % 2B ML £l I 04 45 7 A i DA S Bl
FIREMENE I
PEP WfFfE HIY, 2B REIE SR TIBEMHR 2 . A0 o R A 0 R o s, DA A Python
Pk FHER YRR, SRR 8 s . PEP (KES & et s sk Ere B s e A
#H2E PEP 1.,

portion (¥4y) FE¥—HEPW—4AEHE (W REREAEAE—MM zip f ), S UM R AR S — a4 = HEN
(namespace package) &L, 0[E PEP 420 F1[)E$%.

positional argument (¥ 518) ##H2Earsument (3135).

provisional API (47 API) 4T API 245, fCAZEE R ER B ME (backwards compatibility) 475 /7,
W HERR A APL, BESR I, R REETH, B EEAeAERREE, HinE
o0 N ERREE LT, WATREE B A AR ST (LR EEBRNE). SESEFAG
fi i [(F) A= HA AP A 2 BRI B R A GG g e, EMA a4,

BT AT APL, [ A RHZS 5 St Er el ] [ smcfz O MRIED 38 ) — ST s B R, A7)
SR T B — M I AR A RO AR E T 5%

s M1 O RS A A o e O I 2 IR TS T A, T 3 S e 2 0 (R PP R P 20 B A P R R s B vk 5
2[EI PEP 411 TR Z 40 .

provisional package (B[f7E4k) w2 [Eprovisional API (4T API),

Python 3000 Python 3.x RFMRAMERGE (RAVABTAIGE Y, HHRESS 3 AR EEE R K. ) ] DAKE
&[E] [Py3k].
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Pythonic (Python Jal#it)) —(HAAE—BefesUAG, MM T Python 3 B FUANIE MIRE, 02 Bl i
filah 5 R AR NG, BN, Python wiid Ry —REEBUNIE, RN —M for PRk, ¥
— (A BRI A CRE T IR . 7F2 b S EEA B2, AR Python YA
A R o — (0 B e R e A A U -

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

B2, AT IEERMER. B HA Python J&UHS :

for piece in food:
print (piece)

quallﬁed name (RRE#RG) M [EE0MMAR], B BURTE— AL A0 Ik 3 s AL P 2 3811 class.
pRUEL method 1) [FE4R ], 40 PEP 3155 HrfiE 2. B TEE 1Y pR =R class 177 7, B A2 44 F 4 14
F4 A [ -

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

>>> C.__qualname___

lcl

>>> C.D.__ _gualname__
'Cc.D'

>>> C.D.meth._qgualname_
'C.D.meth'

NG| AR, TATRE & & (fully qualified name) 5327~ A A 1 52 BE B PR BE AR, B E(EA 1)
RLEM:, Hlil email .mime.text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count (ZWGHE) B P2 IBREL &MY 2 BEHECRREE0, B ey
 (deallocated), 2 MEHEGE #1E Python F2a0H5 B AE], HEERCPython BAEK—(HBSITE. sys
B EF T M getrefcount () PR, RPN AT AT IY 5% o =X 2K [ 3 — Ry 2 W0 2R 10 2 BEF T

regular package (IEMUEME) —ME SR Ipackage (B0F), BII—MEE __init_ . py HERM AL,
k2 Elnamespace package (fiv 4 2 MEM)

__slots__ 7£ class [EJf i) — M &4, ©#Fh BT BB M, PAKIERREH dictionary (F84) |
AT, B SRR AT , (L M M DA TE HE 0 P I (5 B2 40 S () o
(memory-critical) [ 8 FHI R 2 7 AE R B B 491 ) 2 LA (ED

sequence (JE4]) —{fiterable (RJ[ECHI1E), BiEi# _ getitem_ () special method (Jp5k77%:), i
BHMRTIR L BECRRTEAIR, EE®RT M _len_ () method 5REMHZFHHRE, —&
Ela s BEFE 1ist, str, tuple fl bytes, AR, MR dict X _ getitem_ ()
__len_ (), {HEWAHEE M (mapping) i A, HEHA I 26 AT E A immuiable 8, i
=238

W% H i HE[E) (abstract base class) collections.abc.Sequence fEFE T — B 58 i & %) £\ T
AR getitem () il __len_ (), ®EWINT count (). index (). _ _contains__ ()
__reversed__ (). BEEMIRANHEAIEIE], WA register () HHAREHIEIE.
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set comprehension (fiA&RAIES) —MEZEM Y, ARl ECY - i B a oo, i
BRI GE R DL —H set [M]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
B set: {'r', 'd'}. #2[E) comprehensions.

single dispatch (¥.—{PE) generic funciion (FZZIpRR) FHER MR, FESL, BEMSREL RN E- 5]
A,

slice (V1)) — %4, T8 W& — Bsequence (JF3)) B H—3 4. B — B R0 Oy ¥ 2 il
N ELFF 9% (subscript notation) “[], 5 F &G Z M B, WA FEHMEHE %, Hla in
variable_name[1:3:5]. #EE9E (M) FF9RRERT, &6H slice Yt

special method (¥¥#k i) —FE €y Python [ EjIFIY ) method, Fi Ak HAE A [Fl A7 AR E ST, i
V. 15 method 1144 R & 1F B EE AN 45 B A WiH R IEE]. Special method 7F specialnames H1 45 #E 41 FJH .

statement (BRAR) BHIAE —HEAL (suite, —HFEZE [ W) HH9—%  BA AT AR — 1 expression
(EER), k2SR (Fliif. while 5§ for) L REEREY —.

text encoding (SCF&4i5) 4§ Unicode 88 4 AEE TCAH 1Y — (M 4R fHERE (codec).

text file (3 7RER) —HBEERBAIE A st YR file object (REFEWIME) . B, CTHEEBE LR
TEBU TCAH 5] (1) BORHAL (byte-oriented datastream) [El€r [ &) g Bl rext encoding (SCF4iil5) . SCFAERM
BT DASCFEREL (' 8w ) BEIRREZE. sys.stdin, sys.stdout DA io.StringIOo 1y
.

Sz Ebinary file (EHREZ), B —MEEEREBURNE AR5 T4 B 1+ (bytes-like object) RS
e

triple-quoted string (=3155[E17=Ht) =595 ( ) 5198 O WIEELERW—ME7H . MR eME
[E1A HEAEETA B5 | 95 7 5B AT AN o e, R FFZIER, B2 RAE A . MRl AZET
2 i R BKE] (unescaped) (1 ¥5 | BEANEES [ 5, 1 &M A F5 {8 18457 JC (continuation character) 5
DA AT, 18 M e 5 I - 5 e .

type (M[E]) 1 Python ¥ FAEEE 1T 2HESR MY BEWHAHRE —MAELE. —®Ey ks
EF A ER) __class__ JBHEARAFEL, SPA type (ob]) HAHEK.

type alias (RIEIEI$) —EBE R, S BIEE 4 MREST (dentifier) A .

FIEIE)4 8402 [F32 5 (type hint) R4 . B0

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

WPARIRGERR, SR T

Color = tuplel[int, int, int]

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

2 [F] typing Al PEP 484, 45 IWINRERGHEA .

type hint (BUEHIR)  —Mlannorarion ([ERE), EHaE M. — 18 class Ja #uk— 18 e 31 2 ol o] (B
T2

BIERRS B IRERY, 1A 289 Python B, (HEMEEIRAE M TRMRA A, BB IDE 5
AR A 4> (completion) FIEEH# (refactoring).

AIEAH. class JEEFIRE (R & [WiEsss) mMBERRR, #50IAMH typing. get_type_hints ()
RAFHL

2 typing fll PEP 484, A I IhREMIA
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universal newlines (GlJHE77IC) —TEMEESCFH (text stream) (53, S5 0A T TA W EEREE—47
W45 Unix 77 EEHF '\n'. Windows & '\r\n' FIE 1 Macintosh & '\r'. 2 PEP 278
I PEP 3116, PAKH® bytes.splitlines () BIFIINHIE.

variable annotation (S28(EIF%) —{E8EL class JB i annotation ([FIf#).
(EVRE 5 Bk class JEPERE, MR{EEIEMEN -

class C:
field: 'annotation'

SYMEREE R AR L ERR T (ype hint): BN, FEES BRI ERIG int (CEE) (A

count: int = 0

5 B EIRE I REVATE annassign B2 A FEAR I MR .
iE 2 function annotation (EKz[EFE). PEP 484 Fil PEP 526, WA I IhGERGHIE

virtual environment ([EIfBRY5) —0 i /EFEEE (cooperatively isolated) 11 TBEEE, RE:E Python (1 {8i ] & Fl
BB DL SR Pthon IR A7 162k L3101 Pthon B ESC 19710
ElAT4#.

Has(F venv,

virtual machine ([EJ5EbE2S) — P50 4zl dlcl i 281 A (computer). Python [[EMSERERR €014 T i byrecode
(FLTCAHLAS) Ak T 8 th O (2 CALA .

Zen of Python (Python Z2[F]) Python it HIBLHT B 51K, HIEIAA B BRI BLRE = . BT
PAZEBTE BB AR A FICREA [inport this] RFFE.

53


https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-3116
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

Python Setup and Usage, #[E] 3.9.8

54

Appendix A. fffsE%



APPENDIX B

BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx 4¢f) Alternative Python Reference w1-#] H IS 2 00 5 .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

C.1 &icio

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
Al , B2 EE—HEREE ABC 355 W& EE . [ Python 1 T #2224 H HA N E L, Guido
TR EAEE .

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

BERA | BA Fh #EE GPL &1
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI o
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF w
2.0.1 2.0+1.6.1 | 2001 PSF 2
2.1.1 2.1+2.0.1 | 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 DAL 2.1.1 2001 £4- | PSF Z=

fiE): GPL HiZEEIRFRIKME1E GPL F#(E] Python. ARf§ GPL, Fif7 1) Python FZHEH! 1] DA A8 [E) 1Bk
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RAGHAS, (HR— s AT 8 S REIB . GPL AHZR (Y BHEMIS Python 7] DA%S A HoAbfE GPL R E£{EfEX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEE AT, (7555 LERUA Y B E T RE

C.2 FARFMHLHEMTGXER Python BEFIIERR

Python ¥ AR U B HE R BL IR PSF 424 & 4.

{# Python 3.8.6 Bt [EWISCH PRI, AL MR B FEAT, Rohe TAPHE (dual icensed) 7 PSF 42HEA
#I1VA B Zero-Clause BSD %7 o

PER=2 3 YN Python PR AR W R P RE . I LU e B RE 2 RS RS . B S LR
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 ¥ PYTHON 3.9.8 i} PSF 1% &%

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

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

2. Subject to the terms and conditions of this License Agreement, PSEF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.8 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All.
—Rights
Reserved" are retained in Python 3.9.8 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.8 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—~hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.9.8.

4. PSF is making Python 3.9.8 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.9.8 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.8
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.8, 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 3.9.8, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ) BEOPEN.COM R &#

BEOPEN PYTHON BJEIZRES 4145 1 iR

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

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

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

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

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

(Rt
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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 ¥ PYTHON 1.6.1 g5 CNRI iR &#

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

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

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

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

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

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright

(FItakss)
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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.

C.2.4 Hj® PYTHON 0.9.0 £ 1.2 g CWI iR EH

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

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

C.2.5 Fji® PYTHON 3.9.8 [FBAS #4(E#2X 5/ ZERO-CLAUSE BSD %4

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #My(IIBkAS AR 1 B BN
A S AR SE I I G BEESET B, 5% JE Python ST B EDAG 5 =y B

C.3.1 Mersenne Twister

_random &A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
HREEBEORENXT. AR 2R RS ) 58 5 -

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,
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. 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)
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C.3.2 Sockets

socket 4] getaddrinfo () fil getnameinfo () KR, B4 WIDE 2% (http://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

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

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

C.3.3 FEE ¥ socket JRIE

asynchat fll asyncore fAL AL & DA R AERA :

Copyright 1996 by Sam Rushing
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 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 &1

http.cookies HiZH L& DA AR :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
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
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'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 #{TIEN

trace B W& DA
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 O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £ UUdecode &E=

uu AR AL AR RN -

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

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 Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Eixf2 ey

xmlrpc.client M E AT

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. IN 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

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll HIgL{l A FHgH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select HIAL¥SA kqueue 7N AL LA A :

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. IN 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

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 5% 17 Marek Majkowski’ 37 Dan Bernstein [ SipHash24 JEZ VLR EE. BESPAT
TEEHH -

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod E dtoa

Python/dtoa.c HZEIML T C 1 dtoa Fl strtod p&X, JHANE C (Y EERE HEIF B SO 7 ep BATHIE]. 252
A7/ A David M. Gay #5715, & BUAE T DASE hitp//www.netlib.org/fp/ T#. 2009 4F 3 ] 16 H
PR ) S A 2 A 2 DA R R B2 A 1

/*********************~k****k*k******~k******************************

*

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

*

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

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
*

is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

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.

* % o

*

(Qi¥iE3)
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*

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

C.3.12 OpenSSL

15 OpenSSL. 5 sk HEAT HeAF 3 Z BT, M hashlib, posix. ssl. crypt WML G FI e S FHALAE.
J£4b, FIE Windows 1 macOS ff) Python %4 Fist i A4 OpenSSL Bzt Wil 4, i bATk to ZE D
OpenSSL #Z Rl

LICENSE ISSUES

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

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.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/)"

L S S S S R S S R S S SN S S SN S S S S S N S e S S

(T IUakss)
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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. IN 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).

L I R R T e S S N S N S N N

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 (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

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

the code are not to be removed.

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N
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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. IN 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.]
/

L A T S S S S N S N S S SN S S S N .

C.3.13 expat

BRIEFE B E pyexpat ERMRER —~with-system-expat, %47 & H—MHE S expat JFIGHS ) E]
A

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.
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BAEE S _ctypes PRI R ER ——with-system-1ibffi, 7 HIFZH% 7 & —ME 2 libf 5 iEH51
B AS 2 7

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 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.3.15 zlib

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &l
AR

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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tracemalloc {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

Copyright (c) 2005 Don Owens
All 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.

C.3.17 libmpdec

GAEfE R _decimal BiglMiik EF) ——with-system-1libmpdec, 75 H#%i4H & Ff—{M(El 2 libmpdec ¥

2R R AR A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

(Rt
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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. IN 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.

C.3.18 W3C C14N B EH

test XA H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 48uG https://www.
w3.org/TR/xml-c14n2-testcases/ #hgE, H 2R 3-clause BSD 1% FE 5 (E) -

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2021 Python Software Foundation {3 & —HJHEF] .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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>>>, 41
___future_ ,45
__slots__,51
RIEHEH

exec_prefix, 16

PATH, 8, 17, 20, 22, 2628, 30
PATHEXT, 22

prefix, 16

PY_PYTHON, 30

PYTHON*, 46
PYTHONASYNCIODEBUG, 11
PYTHONBREAKPOINT, 9
PYTHONCASEOK, 9
PYTHONCOERCECLOCALE, 12, 13
PYTHONDEBUG, 6, 9
PYTHONDEVMODE, 12
PYTHONDONTWRITEBYTECODE, 5, 9
PYTHONDUMPREFS, 13
PYTHONEXECUTABLE, 10
PYTHONFAULTHANDLER, 10
PYTHONHASHSEED, 6, 9, 10
PYTHONHOME, 6, 8, 32
PYTHONINSPECT, 6, 9
PYTHONIOENCODING, 10, 12, 13
PYTHONLEGACYWINDOWSFSENCODING, 11
PYTHONLEGACYWINDOWSSTDIO, 10, 12
PYTHONMALLOC, 11
PYTHONMALLOCSTATS, 11
PYTHONNOUSERSITE, 10
PYTHONOLDPARSER, 7, 9
PYTHONOPTIMIZE, 6,9
PYTHONPATH, 6, 8, 9, 26, 32, 36
PYTHONPLATLIBDIR, 9
PYTHONPROFILEIMPORTTIME, 8, 11

PYTHONPYCACHEPREFIX, 8,9
PYTHONSTARTUP, 6, 9
PYTHONTHREADDEBUG, 13
PYTHONTRACEMALLOC, 11
PYTHONUNBUFFERED, 7, 9
PYTHONUSERBASE, 10
PYTHONUTFS, 8, 12, 27
PYTHONVERBOSE, 7, 9
PYTHONWARNINGS, 7, 10

A

abstract base class (#WZEKHET) ,41

annotation (%) ,41

argument (5#) ,41

asynchronous context manager (J [ ¥ %
THEE) 42

asynchronous generator iterator (3 [ %
B4 #ZEIRE) 42

asynchronous generator (FFEFEAEHE) ,42

asynchronous iterable (4?@’5—@&%#) ,
42

asynchronous iterator (FEREFERE) ,42

attribute (B#) ,42

awaitable (F&&F41) ,42

B
-B
command line option,5
-b
command line option,5
BDFL, 42
binary file (%4 %) ,42
bytecode (fr TL#L#) ,43
bytes—like object (LT EH) ,42

C

—-c <command>
command line option,3

callback ([E") ,43
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C-contiguous, 43 E
——check-hash-based-pycs -E
default|always|never command line option,6
command line option,5 EAFP, 44
class variable (M[EI##) ,43 exec_prefix, 16
class (#D) ,43 expression (E&R) ,44
coercion ([EJ#|#A) ,43 extension module (PEFAEAL) , 44
command line option
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—B,S . i
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default |always|never,5 finder (R %) .45
—4.6 ’ floor division ([ FBUE% ) ,45
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help. 5 function (®R) ,45
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—S:6 generic function (& ER) ,46
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V.5 global interpreter lock (43 HEEE) ,46
-v, 7
—-—version, 5 H
-W arg, 7 -h
-X,7 command line option,5
-x,7 hash-based pyc (#[EZE#H pyc) ,46
complex number ([El#) ,43 hashable (3E[Ed) ,46
context manager ([FEEIE) ,43 —-help
context wvariable (’I‘%%%ﬁ) ,43 command line option,S

contiguous (&) ,43
coroutine function (HEER) ,43 l

coroutine (#%#2) ,43 -1
CPython, 43 command line option,6
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D command line option,6
4 IDLE, 46
command line option,6 immutable (R #4#) , 46
decorator (#AF#) ,44 import path (EA#E) ,46
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dictionary comprehension (?—;ﬂl,?é‘ﬁﬁ:) , importing (EN) ,46
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command line option,8
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L
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PEP 538,12
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PYTHONLEGACYWINDOWSSTDIO, 10 command line option,5
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PYTHONOLDPARSER, 7 command line option,7
PYTHONOPTIMIZE, 6 variable annotation (##H([EFF) ,53
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PYTHONPROFILEIMPORTTIME, 8 command line option,5
PYTHONPYCACHEPREFIX, 8 virtual environment ([E#3E3) ,53
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command line option,6 command line option,7
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R command line option,7
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command line option,6 Zen of Python (Python z[F]) ,53
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regular package (EEXMEH) ,51
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-S

command line option,6
-s

command line option,6
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set comprehension (EA#AEH) ,52
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special

method, 52
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universal newlines (H#AEMTETT) ,53
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