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CHAPTER 1

0

5
A2
=\
(=]

SE/NC

FAREUS A EAE E., CPython fEfT#f i 21T 5.
CPython implementation detail: JABSEI a2 FT I E 0 e G TR . 1) implementations.

11 @&

i1 Python I, I DAHEE R FAE G -

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

R LI B2 SR BT A -

’python myscript.py

1.1.1 EEO%IR

ffREAR I 2R UNIX shell, {HAR{E T8N 7 4

o TR ty WAPRER AR R, SEREAFIITmS, fiA EOF (U458 4F, UNIX H
$ ctrl-D, Windows H1$% Ctr1-7Z, Enter) Bk,

o MIEA SR MRER A SR, 38, FR T4 ST
o MHFAZHANE, Az HREERG, T8 L2 AR AR

o | —c command W, AT command F/RH) Python 1541, command W VAL S AT 43 B )
ZAER] . YRR, AT HTATTE Python 1547 4 EEEL!

il -m module-name i, 7 Python BBt A HARERIMIL, FREHA AT
L ERAT, SefgtraimimA, HdT.

Fe DRI > AL RER A RIS 3, TR JG S S8GEAE sys .argy B - R, HMICR, WA
TWICE (sys.argv(0]) RFRTHREMFIFH.

—-c <command>
AT command 1) Python fAiS . command W] PAs&—4cith), WA DA A T4F 43 i 1R 22 404
Hor, i 925 P 5 5@ A H S A 7 —
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(M BLIETRS, sys.argy BEDNITEA "—c", HFLAEUHTHRMAZR sys.path I3k (ik%H
SIS TZEHLTA) .

5l & —A~ #Hil%4 cpython. run_command H-FAH 54 command.,

-m <module-name>

fE sys.path FHIRAGERSL, DA __main_ BORPATHHNZE.

TSRO AL, WA Y ((py). BBV RN 40X Python i, (HASCH
XPCAVEIRBIZSR (I, VR EETR - A

warr (a0 e) WAk, SHaEARNA ST RN, RS <okg>.
__main_ MENEBRIAT. BATRRRERBOT S N AR S Rl i 2 AR AR 1 F SR zip SO
Ak BT A

E): BCRETURTE T A BRI AL C SRR, BB AT 5 A X R Python BLE SO
(E EANERE T B AL, BV n] A WIS -

UEREE LR, sys . argv B DNICEREABHSCPRAY SE R B AR (FEE CBEH SOOI, o
RN ") 5o IR, METHSRRFBNA sys . path Tk,

~T IR HORFERR B T s T A, Bt sys . path BEAE A Y HTH SRS H
site-packages H . FiH PYTHON* ¥fIEAS 5Lt &4k 20 .

Ve PRI L S AE TN, ABIAST SR A ARG . BilA0 timedt AREHL:

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

5| &—A~ #HiTEE: cpython. run_module H iS4 module—name,
L4

runpy.run_module () Python A% A DA B2 H ) 5530 U1 RE

PEP 338 -- $RH /A AR T
3.1 A RAVE A FRRIZIT __main_ FAEHR,
3.4 R [RIRESZ R A S R

MARHERIA (sys . stdin) BEEATS . PRl AN 2, (-1,
BRI, sys.argy BE—I0EE "-", R, 848 HRIMA sys.path JFk.
5l R — MW SHH) FHiTZEM cpython. run_stdin,

<script>
AT seript Hi) Python fUHS, XS RN (LEXTEARRS) SCPFARGEERAR, f&1 Python SCIF. W
_main__.py XHHIHER, B E _main__.py ICPFRY zip SCHFS

BRI, sys . argy KIS ILRBURLE M 1T P E M IA L 5K

U A A AR B AR 1) Python SO, WHEZSCIEITAEH SKIIA sys . path IRk, I HABIZSCM
YfE __main_ BEHORAAT.

UK A 24 B 1) H Sl zip SO, WHE AR LA sys.path BIF kL, HF %A E H B
__main__.py XFUE __main_ BIHORIAT.

-1 YEOARR BIBE (TR, BT, sys.path BESEEMIAH S, WA site-
packages 5, £ /ZWS i f7 PYTHON* FRHSZE R

Bl &k —A HITF Y cpython. run_file &% filename.,
L%

4 Chapter 1. $41T50iE
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runpy . run_path () Python f{HSn] DAELHE (A5 3 2 fiE

KRG HHIETIR,, H -1, sys.argv[0] AZEFEREHE ("), HEYFETHZME sys.path H k.
WAk, WRARG R, BREH SIS tab (b AT %% (S L rlcompleter-config) .

hs%:
tut-invoking

34 MUEAE: A BN tab FhAEFIT S g

1.1.2 &R%IN

-2

-h
—-help
i 3 IR A A TIR I R
-V
——version
ity Python HUASHR . /RBIGIT -
Python 3.8.0b2+
BAPHIR v RIS, EE A E R, Bl
Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]
3.6 GHTA: —VV #E30.
1.1.3 H{hikIn
-b
H str 5 bytes o bytearray ¥ft, Xt bytes 5 int i, &&MEE, THE L HZED
(~bb) W2t
3.5 iR AR I bytes 5 int BIELIR.
-B

iy ob ¥k U W, Python AN FE S A PR KL B W H A .pye X R 5O B
PYTHONDONTWRITEBYTECODE,

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

FERETRAER . oye XAFREIIEST N . 2L pyc-invalidation. 24354 default B, CiEERM
R 5 ) BT A (L) 519 P G AT SCPFRF AR HBROATE ST I . 40 always I, Brf
TIEAER - pyc X, AR C P E & R TEE B FRR RS HOOE B A PSR E T IIE . 248
never I, EFMAEN . pyc UIFRFA SARSEHIT AT R .

BT RRIERY - pyc SUPFITE SO 2 32 BRI .

-d
Frafidrasiaim s (BRERMH, T 9ikiEl) . 514215 PYTHONDEBUG,
-E
ZWE T A PYTHON* BREEAS R, B4, SiE /) PYTHONPATH Fl PYTHONHOME
-i
AR — NS5, S -c i, B sys.stdin N@%&um, PUTHIAS MG, et AR
HR, ANEEE PYTHONSTARTUP U
AGETH T, WAL e, e R S ER . B0 PYTHONINSPECT,
1.1. &84 5




Python Setup and Usage, #([F] 3.9.21

-9

-s

-u

-

e BSR4 T Python. SXFF[RI A -E 1 -s. FERE BT sys . path BEA S HARTER
SR AL P site-packages F 5k. Ty PYTHON* PRBEAS & th 2 200 . b m] AT NS 0 — 28
(4 R Al AR 1 Y P AR AR

3.4 BUBTIMA.

Bk assert i) DA S AR DA __debug__ BEAE R XA, #dTE coye §RAZEITM
.opt—1 Y I (bytecode) W3CAE4, (51 PEP 488), 55 PYTHONOPTIMI ZE,

3.5 iR A {KHls PEP 488 23 .pyc X4 .

TR -0 W F B £ FE SO A7 . A AE cpye $TRAZ AN opt-2 Y JRC g ¥ S0
(bytecode) W) 3CAF44 (01, PEP 488),

3.5 W s A (kA% PEP 488 151k . pyc U4 .

B AR =2 AR N A R FRBURTI A B
3.2 HUHTIA.

T IEMa A B . BRI Py THONHASHSEED BREGAS B BN 0 RHEAER, AW A BEHLAL 2 2R
N

A& Python PRI iAS - BRI S MG A BERILAL . KF str Al bytes FUXFAR __hash_ () MI{E” INk”
AT FI R BENUE . SR EAITEEA Python HEAE P ARFFAAL, (FUZAEE LI I HY Python YEFEZ
[ ENTZA AT o

WAy BERLAL BFER X HOR O R i A 5 R AR 26 A 95 e $2 B g, X b AR 74838 dict 78
IS OL T B BERT Om?) B 24 R . 525 5 http://www.ocert.org/advisories/ocert-2011-003.html T &
-

PYTHONHASHSEED FUVFR KW PN T 1 8 — A [ e A

3.7 RRCEE AR IR ITUAS 2 P4 20

3.2.3 UHTINA.

AER H P site-packages HEHEINE| sys.path,

L%

PEP 370 -- 43 H 'Y site-packages H 5%

FEH site B A NHTHA BB T 35 S sys . path 4AE. Q2R site AERS G R =l
AL A S (SRR & TN site.main (),

51 stdout Al stderr JiAEHZEm . IAEIO stdin i TosE A o

FVEZ A PYTHONUNBUFFERED,

3.7 iR S5 stdout A stderr JiAE SCAS)ZIAEA H 22 0h

B — A BLRGAIR AT B — A5 B, SR OB E U4 sy B ) o M E R 45 i
(=vv), RIS TS AL B SCPFRAT D — 20 8 . BEANEAR R Hh A BB B £ 5

A, %M PYTHONVERBOSE,

-W arg
b . Python YL ALHITEBVATE L N2 sys . stderr THVEEIHE . MRS D A
A

6 Chapter 1. $41T50iE
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file:line: category: message

%Jtirgl‘%‘&i?, BAEEFS T H R AR A DA TR T B — o eI m] 42 i 154 T B iy 4 2
FEEE.

A A s YIRS 2 ARV, R TS — LR A . O3
(07 TR 20 (H2, FER IS5 — NS 24T B S TCRGET &5 2, )

W DA PYTHONWARNINGS S378 B DA KA warnings fEHE Python 7% I HE T4
il

5 7 BAL PR 1R T S R B R AR A JO AR P R P T R R T 2 1 T 5 (B R BRI L T 2% 220
AR e )

-Wdefault
—Werror
-Walways

Warn once per call location
Convert to exceptions

Warn every time

—Wonce Warn once per Python process

#
#
#
—Wmodule # Warn once per calling module
#
# Never warn

-Wignore

ﬁﬁ@ FRA] DAMRIR R EHTA S (Bl -wi, -Wd, -Wa, -We), fREREE S E AT J3E 4
4% 7] o

12 [i ] warning-filter 1 describing-warning-filters | it 58 22 417 .

-x
BR VR sE—47, PASRIEFE A HE Unix B # ! emd. X3 T DOS %@ i 41k .
-X
PR T4 A B AR SEE & JE k. CPython H HiE X7 F 8] FHH)ME::
e —X faulthandler G/ faulthandler;
o —-X oldparser: J3 &G LL(1) fiibies. 53152 H PYTHONOLDPARSER F1 PEP 617,
» —X showrefcount M7 45 B FE AL B AR T A 2840 2 I b s s | T HECR 208 1
WA . B A PR i A H A %%
o -X tracemalloc ffiff] tracemalloc R EFX] Python NAFA I ER R . BRIATEL T, R
A Il W2 PRAFAERR BRI R 5 B . T X tracemalloc=NFRAME DAJH 3 KR & bl
NFRAME WiHJIREE. 7527 tracemalloc.start () T fEE.
o X int_max_str_digits ¥ i & B H FHF R EHKERH. B i3s3 H
PYTHONINTMAXSTRDIGITS,
o -X importtime WIREHR T ARERMWEIE., B ERERLK, Ritwtn (BiEinE
WS A) A HSEE (HERREREWSA) . BEHEEBENmEESLENHERF BT
e g, B FHYEAN python3 -X importtime -c 'import asyncio'. HiEZH
PYTHONPROFILEIMPORTTIME
« —X dev: JH M Python JF LB, FIALEBGAR O TR H S FEOTE S KRS Tk .
o —X utf8 NIAERGH N HH UTE-8 X, 25 BOAM DI, -x ut£8=0 A Hh
S5 UTFE-8 £ (RPEAEE N 249 B ShIE 5 ) o WS04 PYTHONUTFS T fREN .
+ —X pycache_prefix=PATH SLVfHf .pyc LB APAG & H S NARMIEATH, A&~
Wo %JI_LI, PYTHONPYCACHEPREFIX ,
B AEAMEEMEIF#EL sys. _xoptions FHOEFERULLEE.
3.2 JREAE: SN T X
3.3 BCHT A -X faulthandler %3,
3.4 A =X showrefcount 5 -X tracemalloc 1T,
3.6 iGHT A —X showalloccount &I,
11. 5977 7
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3.7 G -X importtime, -X dev 5 -X utf8 i,
3.8 UM A: -X pycache_prefix Ui, -X dev W IMAELE io. I0Base Hr# E P id &

close () 7.

3.9 A ] -X dev MBI, TEFAFHgmAAIMRIGIRIER KA encoding Fl errors 40
The -X showalloccount &I E WL .

3.9.14 BGETMA: =X int_max_str_digits jEI.

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

1.1.4 F[ 24 {F FHRYEIR

-J
PREA 4 Jython fi ]

12 REER

X LEPREE AR 2358 Python 1728, BATETEA AT X Z R ALY, {2 -E 8¢ -1 BRAb. MRIELE, Y4

AAAEMh R A 4TI RS B IEIARAS EE .

PYTHONHOME
AR Python FEFIL B . BRIANTE L N EERAE prefix/1lib/pythonversion fll exec_prefix/
lib/pythonversion 8%, H prefix fll exec_prefix W ZHEMEFTHIIHETE, Bl
AP T /usr/local,

Y PYTHONHOME #§¥& M EBASHFZW, BREHSFNEM prefix fll exec_prefix., BN HETE
EANEWIME, 6 PYTHONHOME #°A prefix: exec_prefix,

PYTHONPATH
WM SO RIS . T AR S K umi) PATH MR . —A £ i os.pathsep 43ffY
H 47 (B0 Unix b H B S1M7E Windows 435 ) o BRIAZBEAAAAER H 5% .
BT H 2 A, BAS PYTHONPATH 4% H W] PAG | F A7 46 Python AR zip SCF (VAR AL S 25
BIER) . THEM zip XS AP R,

ERAZR T MO T2 0512, (HMFE# 2 A prefix/1ib/pythonversion J14g (S0 30
H] PYTHONHOME), B % & &PININE| PYTHONPATH,

AN H SR AR R T B8R0 PYTHONPATH Z 1, 1R F3Crhie v ik frfliidny. #R
P&FERT PATE Python F2J7 NAENZE i sys . path R THAE.

PYTHONPLATLIBDIR
R B AR FEAFER, WaERE sys.platlibdir fH.
3.9 BUBTINA.

PYTHONSTARTUP
XN — DTS 44 PR, %30 P Python fir & S 7E A2 BRI MRS AF SR Z Hik
1o ZM AR S 2 B A P TITHER W] —fir 44 25 () g aiA T, R b i SCEl s ARG T
PATEAZ B8 T To IR L o« AR AT ATE XA SCAF B B R AT sys . ps1 Fll sys.ps2 PAK
¥ sys.__interactivehook_ .,

ffiff] filename 45| & HitZE cpython. run_startup .

PYTHONOPTIMIZE
ARG A E S P, B T8 E -0 . WA — AR, WE S T2
FEE -0,

PYTHONBREAKPOINT

AR AURPBOE , B ISR C— DI R 5. A5l X S e
A, BT R A5 sys .breakpointhook () HIEVASEBIRIZTT, J5& B S NER)

8 Chapter 1. $41T50iE
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breakpoint () KWM . WERRBE, SGENETFAHR, WEM Y T(H pdb.set_trace”, FfitAe
BN TAH0” 238 sys . breakpointhook () HIBRIASEBUAMEAT M 2 I B HaR ]

3.7 OB A
PYTHONDEBUG
WA AR — N ES P, B T e —d . WR S — A, e T
ZIWHGE ~do
PYTHONOLDPARSER
WRRHZEI VA AR, WE LR LLAL) f#prs
i 24 -X oldparser LAl PEP 617,
Deprecated since version 3.9, will be removed in version 3.10.
PYTHONINSPECT
WA REAURE BN — D ES A, B T -1 k.
AR F AT By Python A os . environ RA& M PATERE 5 245 B ot il A A o
FIE— AW SEN HiFFF coython. run_stdin.
3.9.20 iR B4 (also 3.8.20) Emits audit events.

PYTHONUNBUFFERED
BAS R QRPN — MRS T, B T —u B
PYTHONVERBOSE

BRAS RURGBO— N EE AT, Bt S TR v 8. WERBON— R, WE ST
ZUHRE -V

PYTHONCASEOK
USRI E T WA, Python Kf2ZME import IEHHR/NE . iX{LAE Windows Hl macOS A %Y.

PYTHONDONTWRITEBYTECODE
PEAS B BE N — RS P45, Python ¥EAR &2 07E F AL 5 A . pyc 0. XAHYS T
F8E B I .

PYTHONPYCACHEPREFIX
AR E T Ik, Python XFAEBIZ H XM P L KR R B A cpyc SCOE, TN 2 TR Y
_ pycache__ Hd, XMHYTHE X pycache_prefix=PATH i&T,

3.8 UHTMA.

PYTHONHASHSEED
UAR AR AR BB BN random, PO —EEHLE R str 71 bytes W RIS AT HIFIT

NS PYTHONHASHSEED R A — A HEEUE, B R AE R 1158 i 501 Sl 2B B0 7 FEHL AL BT ik 5
27 hash() 45

CHOE LA LFTS BT, G0 TARRERRA SO F T, S feifF—4 python HEFESE
AL
AT — A~ 10.4294967295) SR T, $572 I O HF5A VA TR
3.2.3 HHTMA.
PYTHONINTMAXSTRDIGITS
AR R — MO, & 2R B RE R 25 B PR e PR
3.9.14 UHTMA.

PYTHONIOENCODING
MR N BB TSt E, BB HEN encodingname:errorhandler 15K
‘B 1Y stdin/stdout/stderr BT Fl 4% . encodingname #ll :errorhandler HR4EN-E AL, SHE
str.encode () S A
Xt stderr, :errorhandler WA AR FIFEZHN 'backslashreplace’.

3.4 WU 5#:  “encodingname” R4 PULE T IEAY o

1.2. INETE 9
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3.6 HRHEA#: F Windows |, %FF A2 B alia il & G X & 20 WA B s E s, BAEiRTsE T
PYTHONLEGACYWINDOWSSTDIO, AR E A& o] i) SCAE A4S TE WA 32 FL 52 o

PYTHONNOUSERSITE
ISR E T LAY, Python FFAHE H P site-packages H ZEME| sys.path,

L%
PEP 370 -- 43 H 'Y site-packages H 5%

PYTHONUSERBASE
E R P EWEF, BESENST python setup.py install --user Bf#HRITE H A
site-packages H FHEEDL K Distutils 22355 %1%,

L%
PEP 370 -- 43 11 site-packages H 5%
PYTHONEXECUTABLE

WPRICE 7RG R, W sys.argv [0] Ry AS R E N A2l 1L C iz f Tt BTk i fe.
XAVAE macOS _FE .

PYTHONWARNINGS
BEASREARANT —w BEI. ASRPEBOA— LA S 2 BRI TR, B T2 -, SR s
H AL ISR e 2w o R P et B .
e TRT R BB R R S B T A A I T R i At i A e 4 (B AE BN O = 2
AR LA 4 ):

Warn once per call location

Convert to exceptions

Warn every time

Warn once per calling module
Warn once per Python process

#
#
#
#
#
#

Never warn

12 |5 warning-filter /1 describing-warning-filters | it 55 22 4077 .

PYTHONFAULTHANDLER
BB B — AR A F AR, faulthandler.enable () £FERIZINBLIT: b
SIGSEGV, SIGFPE, SIGABRT, SIGBUS #l SIGILL &{55 &% — A b BRES DAL i Python [u[3l {5 & .
WA BT -X faulthandler £,

3.3 OB

PYTHONTRACEMALLOC
W MRS B BN — N RS AR, WA tracemalloc fEEZXT Python PYAFE4-C )
PRER. %A RIS AR T ER R [ A5 8 A (R oK gl . i, PYTHONTRACEMALLOC=1 HAR
il . 725 tracemalloc.start () T

3.4 BUHTMA.

PYTHONPROFILEIMPORTTIME
AR AR BRI — N ES AT E, Python KRB AR T2 K IR 1L B 52 25 M THE
AT IR E -X importtime,
3.7 OB

PYTHONASYNCIODEBUG
IR BPBN — DS TR, MAEM asyncio BRAY P,

3.4 BUBTIMA.

PYTHONMALLOC
U E Python PNAF4 L s R/ B2 PR 1

VCE Python Firfd 11 1) A F753- BC A R A -
o default: ] BRIANFFHLAS .

10 Chapter 1. $41T50iE
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e malloc: X} 18 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {ii
i CEff malloc () HREL.

« pymalloc: %} PYMEM_DOMAIN_MEM Fl PYMEM_DOMAIN_OBJ I {i ] pymalloc 4} it %5 ifii %f
PYMEM_DOMAIN_RAW I f#i ffl malloc () %L,

LR T
o debug: £ BIANFTELAT 2 F2 BRI T
» malloc_debug: 5 malloc tH[F{HZE %R T .
+ pymalloc_debug: 5 pymalloc M [RM{EE LRI T

W5 BIAWAE D BCER A S PyMem_SetupDebugHooks () K%L (7E Python WA FLak 2 b 4d:
TR T) .

3.7 fREESE: WhN T "default" A FECHS.
3.6 ORI

PYTHONMALLOCSTATS
AR — AR FAFE, Python REFERER A &1 pymalloc X 42 DIk DA S E K A 4T D pymalloc
WAF A Bas G5 .
MR PYTHONMALLOC MG S AT R 58 i JF /S C FERY malloc () Jrfids, =0 412R Python KL
EASCR pymalloc, WIS R4 208 .
3.6 Ji s A ILAR B LA T DARE FH THE AT i Python,  WER BB E N — A FAFE
DIPREE A AR

PYTHONLEGACYWINDOWSFSENCODING
WRBEA— A AR, BRI SCE 2R G0 90 65 S AR 2R 23 BV B N B ATTAE 3.6 IRZ BTRY
{H’mbcs’ Fl’replace’, 15 M) <x {8 B B BRI utf-8” F’surrogatepass’.

XA PAAFIZFTHEIT sys._enablelegacywindowsfsencoding () B H .
] M Windows .,
3.6 OB B Z 12 [ PEP 529,

PYTHONLEGACYWINDOWSSTDIO
WRBEA— N ERS T4, WA B2 6 & SR E A . XA Unicode FAFRF AR I
Bhirs il & AR TTHEF TR AD , T2 utf-8.

WERARMETE B EE S 0] (B SCPFEEIE ) AN H8 n 3 il 5 G2 o DX R AR B 2 1 220
w] H M Windows,
3.6 UHTIIA.

PYTHONCOERCECLOCALE
WRER R 0, F 553 Python iy 47 M Bk FHE S i AL T ASCIL Y C 5 POSIX X3k i% 5 il
o R KRBT UTF-8 & .

WER AR B AR SEE (SN 0 AAMIOME ), WIZEREEREEAE &%) LC_ALL DRIRBEI A S B &
I HA 525 LC_CTYPE S5 B9 24 1if PRIt 1 5 35 A B © XI5 B UHR g & T ASCIT
) POSIX X4, #X)5 Python CLI RFFEMNZ MRS Z 1 TH Z RS2 LC_CTYPE B4 & 1T
it B 471 XA 3o 0 -

e C.UTF-8
e« C.utf8
e UTF-8

USRI T VA DI 5 g —A~, WA AG 1k Python 1247 k2 B tKFAE 24 B HERE PRIE A LY
MBI E LC_CTYPE FRBEACH . X RWHORER T MRS AS By A2 A7 T [l — 1EAR b 14 H A ] JRR X 3l ik
TR PE (BIUN GNU readline J) Z4h, i REAE T AR (JoiBiX LetAE @ 11T Python fFREES)
PARAEA PRS2 ) C DRI #R4F (140 Python H DAY locale.getdefaultlocale () ift
B HORT I

1.2. INETE 11
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(i b B A A 1 o o DX ) e 40 T R — AN IR TUCRE FH 2k sys . stdin Al sys.
stdout JH/fl surrogateescape 45iRALFEES (sys.stderr &4k ffi ] backslashreplace
Q0[] A A ) At DX E T b — ) o X R RACFRAT R AT DAY H A PYTHONIOENCODING 3
B

T E 0, QSR EE T DR T i, S AN 24 Python 32 4T B RE ) LA AL I AN R fil
2 5 ) e e 1 DX S AT A T B IR A ) 15 B PY THONCOERCECLOCALE=warn - 5:E{ Python 7£
stderr FAHELEHEE.

B, B DO e el 25, BB E e B A ad 19 H AR I, RN PYTHONUTES
A HEAL GE R BT ASCIL [ DX 3k A Wl o 20T [ Fsf 258 R 3K 9 0 A4 DA il ARt () Asc I i
A UTF-8 N ARG O .

AT *nix.
3.7 WUHTIA: #5217 PEP 538 T 0

PYTHONDEVMODE

WA SRR A RO AR S AR, WS Python JFABEK, 5IAFEBGANEOL T R & S EBOTH#H
LR TIA A

3.7 UGBTI

PYTHONUTF8

WERBON 1, W23 ARSI UTF-8 #85X, ff UTF-8 JIERGHE D SCARS MY, Joie 24w X i
VeI ANAA 5L

e sys.getfilesystemencoding () ¥fiR[H] 'UTF-8"' (ARHIIRIGSHE ZHE).,

e locale.getpreferredencoding () ¥R [\ 'UTF-8"' (ARt g 20, FH HiZRERY)
do_setlocale ZEAENER).

+ sys.stdin, sys.stdout fll sys.stderr #B¥f UTF-8 FHI{EEANI XA SRS, HHH sys.
stdin fll sys.stdout J}}i] surrogateescape 4 it AbF%} (sys.stderr & 4kL{l
backslashreplace WIFAFEERIAN JEEB AR N —FF)

VERRZED APT I A sAs 458, HoAt R 20 APT s R R R ERIAA T4 -
e BATTEH, FREVERAICHA 2 U0 UTF-S Sy A,
e 0s.fsdecode () fil os.fsencode () &f#i [ UTF-8 4&fi4.

e open(),io.open() fll codecs.open () BRINS{Hi ] UTF-8 4id. {HZ, TBAIBALEHT
Jif! Stricgﬁﬁé&i‘ﬁﬁﬁ‘%, PR LA SCA I N AT b SO T RE S | K 7, AN @ 4R UG
B

T UTF-8 #isU R AARHE R B 0] DARE PYTHONIOENCODING Frig s (FEERIARY I BRI
TR .

WERBCE . “07, MRS AN B9 K IR Az AT
B EATAT A AR 2 577 5 AL REAR R 46 (U 1E) B 2

WERARAR R B IARAR B, M ARRERS BRI G 24w DI B, PR AR 24w I iAo BT ASCIT
F AR XI5 E (41 PYTHONCOERCECLOCALE FIrid ), F HLIX a5k il vl 25 F sl 2k . E L3S
IH XIS B, RIS ZRA S ] UTF-8 #5X,  [RdR B U s & AN R

AT DA —x ut £8 HEI,
3.7 WU B XELZEEAMEE, iS5 PEP 540 ,
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1.21 FiAEXTE

VB LA R H A Python YRAS oA 500 -

PYTHONTHREADDEBUG
USRBLE, Python KT EIAARTAIA(H R .

TEM ] -—with-pydebug 4 # Il & Python.

PYTHONDUMPREF'S

UK, Python REAE X PHMERERR 5 54 it U0 A3 (A SRS | T4

FHME] -—with-trace-refs {#E%EIf & Python.

1.2. K

sl
A
fein

13
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CHAPTER 2

% Unix £ & /& A Python

2.1 FREERFTRZAEY Python

2.1.1 ¥ Linux &g
Python i 7E K2 4L Linux AT b, FEAERN— D CIRMEE A HAH P (B2, &0] BeAR A Ay 3t
ST REAE KA TR BER A ORI o X IR AT DAMRAR A A S i85 BT HiUAR 1) Python,

402k Python B4 FSE 20 H BNTEAATRBE BER v, ST ARRAR ] B SO ) A TR B . 220
PATR S

Wz
https://www.debian.org/doc/manuals/maint-guide/first.en.html %} Debian i J*
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 %}F Slackware ff F°

2.1.2 7 FreeBSD $1 OpenBSD

o FreeBSD /7, f#iHPA a2 isingd:

’pkg install python3

« OpenBSD JI /7, AT iS4 AL

pkg_add -r python

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

B4 1386 1 F13RHL Python 2.5.1 fy ml Ji it 4~

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz
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2.1.3 7£ OpenSolaris &4t

PRATAM OpenCSW BRHR . 224 K ffi I & FIRAHY Python, FLHIl pkgutil -i python27.

2.2 {33 Python

R RAE [ © 4% CPython, 14 e A2 IRH source o 0] AT 4R BRI PR AR, o n] DA 3542
WURGHTHY clone o (AARARABZESIMERN T, WIFFE RS . )

A ) i - AL

./configure
make
make install

R Unix - 65 fYC BRI S 08 75 10 %A Python JRACASAYAR F SR T B9 README.rst SC{FH

M make install AJPAZE BN python3 —HEdI e, ik, Z3U#ffl make altinstall
MAE make install , R NEEREZHET exec_prefix/bin/pythonversion .

2.3 5 Python #XBIEEEFIIHF

EE T A M Z2 BB s prefix (${prefix} ) fll exec_prefix (${exec_prefix} ) BUhT%
B, WRPREN GNU Bff; ETR BEAH A
B, FERZH Linux 2% F, WEERIMER /usr .

NH/BEFE aX
exec_prefix/bin/python3 FREA A B
prefix/lib/pythonversion, exec_prefix/ | f&hiERiH)H R E
lib/pythonversion

prefix/include/pythonversion, £ I % Python ¥ & Al A i RE 7 AT 35 /)
exec_prefix/include/pythonversion include U H FIIEF A B

2.4 Z:IN

AE Unix bS] Python IS, &R EEARMNATHATAR, fFn:

’$ chmod +x script ‘

FHAE A TSR — > AE Y Shebang 2k . — MR IR 7 2

’#]/usr/bin/GHV'pythODB ‘

REAEFE A PATH J198 & Python fifREss. [H2, F 2L Unix AZE W HEHRAE env mid, H I ETRE K
/usr/bin/python3 Mgt NERELS IR .

BEAE Python A fifi f shell 54>, 1§ &% subprocess ik,
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CHAPTER 3

£ Windows _{& F§ Python

IR RS B AEARIAAE Microsoft Windows _F{ii il Python B} T fEAY 45 T Windows HYFTH

R LB UNIX RGEAR S AF, Windows RGE1%A 14035 Python, £4F3k CPython [ BAEL 24 1% 1 4
—AN KATH 1) Windows 22352 (MSI4Y), Tf# Windows i PR #F140%5 . s Su 20 fE iy 32 58 il T4
AN Pl 2% Python I, U INAZ O RRESS AR . 2R I8 0 DU — G USRI EE P acds, I Hl
PAA R AR e A b o A AL B Y zip SO

1 PEP 11 fifik, Python % ffi fit % 34~ Windows -4 4 37 #540 FR T8 Microsoft #1444 K 37 4% & 41
WIIAR . X B2 Python 3.9 57 4F Windows 8.1 J HGHIAS . Q1R TE 2 Windows 7 ¢ HE, 15 %%¢
Python 3.8,

Windows $24it T 1A LRI LR, BN EEREFARE — @ LS RIS .

R AL N ITE A, ST Python MR 2RI H 9 IF & AN 5, B iR,
Microsoft Store ¢, J&— A BAfY) Python %235, i F Tz AT IASFIAL, DAL ] IDLE s HAWIT & 3F55. &
T3 Windows 10, {HA] DAL A28 T RSB IR HAMAR T o B4t T4 2 05 i 6y 25K 55 Python K¢
HTH,

nuget.org ¥ 6L, 3 TS E M R R IR . & n] T H 7 Python faliisfT AR, {HA AT 535 H.
WA PR T A,

T Y 6, 52 Python Wi/ NESEAL, I8 A A S RN R H .
3.1 EBLRKER

3.1.1 ZREE

U/~ Python 3.9 “ZZERR 7 AL R 3K - 32 (VA1 64 (NLHRAIIES A WA . web installer (W25 Z%4) 2—A4~/)
PR TR, ettt MIETE A FEIrRNAN:. ofline installer (B4R ZHED) W&
BRAINE TR AIE, AR5 Internet TERE R 8. HS R & 2 £ 8 1~ F 8 DA T lAE 2000 72
HE g A8 LA v

R IG, ATDATERE AR N2 —:
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&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

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

@ Install Now
Ch\Users' ol AppData\Local\Programs\Python'\Python38

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

WnR AR RS Rk ]

TN *%%Jﬂiﬂﬂ%iﬂﬁ (BrAEFREXT C BT RMEAT REUE R, B ATA M 238 A T Windows
44 Python & %) %

o Python 22348 B G ] H s

o & T Windows & Python J& # 25 Y5 HRPEEE — TR0 060 272
o FRehrii e, MWErE, JH3h#A pip

o MR, 24 HEDR BN AZIIREY PATH

o ZAHERSN HRERE H R TR R

g [ Mg | G AR RRIRIT T T H AT 248, 0 o A S e 2 AR (Y T R A T RO )
e Aol TG g I [ BB s T 3000 A2

WER T P 2se, Wik A A" TEE s oL
o Q] e R PR LA B ST B o
o Python 4235 51| Program Files H 5%
o 1 ] F Windows & Python J& 7 3% ¥4-2¢55 % Windows H 5%
o ZEMIA) ] DAVERE AT e fiE
o BRUEPE T DATI iR 7 Y
o MR, LR H SRS INE R YL PATH
o PEREHE BT AT B i
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3.1.2 Mk MAX_PATH PRl

Ji st | Windows B4R BERR 8 260 NFAF . XA KT A AR TO VAo I 2R

TERGHT IR A ) Windows H, BLBR I W] 95 R 3 K 24 32,000 745, (AFRELLEHE B EE “B M Win32
KBgAR" dHAmg, siAEyd 364 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem Hi& & LongPathsEnabled i 1.

XLV open () BREL, os BIBRAIK 2 BOHAN AR I RERE 2 H 1R 1K BE L 260 P AT AL
W bR, TRt SR
3.6 Jift B4 Python S ] 1 X R BHAR I STHF o

313 RERHRERENE

R UL ) BT A s v DO 21746, A AP (e VF 2 il B 2, i Jeqs /P
RH.. A ATEARSE UL BYIEIL R B e 1T, DASE Rl —SeBRIAfE .

LS AR R UL IF #2208 Python, 5] /quiet WeMi. BBkl a2 HARATIOR om kA
%, W /passive #EI. W PAMLE /uninstall I RIFFEA MR Python - - K& BRAEMIHfIA
PR .

FE H AR L 5 R name=value , HAPERZ 0 REEMIEAFEE, 1 RB MRS, 7T
TR ) 52 B 5 F 0 F s
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B ik TR
InstallAl- SR ALt 0
1Users
TargetDir | 2245 H LT InstallAllUsers $65%
DefaultAl- | N FA | P &SR ERIA | $ProgramFiles$\Python X.Y )
1UsersTar- | %% A% %$ProgramFiles (x86)%\Python X.Y
getDir
Default- WL EL N AE43R | sLocalhppbatas\Programs\PythonXY 7
Just- ZAEgr $LocalAppData$\Programs\PythonXy-32 By
ForMeTar- %$LocalAppData%$\Programs\PythonXY-64
getDir
Default- Ul RN B e L% | (%)
Custom- BEH %
TargetDir
Associate- | HHATRE P LA | 1
Files TE R 22 R
Com- WA oy WEE . |0
pileAll PYCo
Prepend- ¥ install 0 Scripts H 5 4s | 0
Path fm#) PATH DA .PY IR
#1%| PATHEXT
Shortcuts | GIREZE%E, MR, C | 1
R4 IDLE A g pedie =X
In- “44%E Python {2 1
clude_doc
In- LRI S 0
clude_debug
In- e SV INGE ST T
clude_dev
In- ZH python.exe MK | 1
clude_exe | {4
In- 2 HE B F Windows 8y | 1
clude_launchePyrhon j2 7 %5 .
Install- R A M PR AT |1
Launcher- Windows #9 Python j& ) %
AllUsers o
In- LERARIE FEAT Y AR 1
clude_lib
In- LA FE Ry pip Al setup- | 1
clude_pip tools
n- TR Copdb) | 0
clude_symbals
In- L Tel/Tk XM IDLE | 1
clude_tcltk
In- HARE PRI AT 1
clude_test
In- GRS R T A 1
clude_tools
LauncherOnlyfV % %¢ J5 8l . X8 H: | O
KRB AR .
Simpleln- SR ZH % Ul 0
stall
SimpleIn- | b4 UTRF R | (%)
stallDe- HEXHE.
scription
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

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

FLAVF I P MR I LT A 22%¢ Python (AN NEIAS, AT DAREF DA R v 42 b=, ix
FeSm— AR RIR T, A Feif B 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 )
TS A I W] PAFE—AN 44K unattend. xml BSCEEAR S T HAT SO AR . SO e R
FMERISIR . AR R IR BRI ME, (ARATRE) BN ECT . R SCARSEBRME, BRZAR B AT R
BRI S BB 5 7 R A [ B 126200 -

<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 BRI AR 2% 0 PR A0 F5 Python AYJSESE N IRINRE, USSR 40X LI RE AT AETS 2 Internet JE 4
N TG ANR R, 0] AR N BT nTRERALIE, DABIE—ANSE RS, i R AP AG 2 internet
HER, AP A 4. R, TR EORI R, (R MR PAT R R, )
WAAMZAT WIBIAIERA .

AT ARRFF T VAR v 2 DA R BT W] R 75 3. IFICAF2ERF python—3.9. 0. exe Bl 24¢
TR RSEPR 20K, FFAE B B b A8 1~ H S DARE G [R] 24 SCPR R A b 58

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

WA PAFEE / quiet BRIR BB IR

3.15 iRk
%% Python J5 , ST DARS Windows Fiviy “FRIFRIZIAE” T RSSO TIAE. #EPE Python 4 H it
B CHIBEN DATEAE P T AT IR

B SR 8 RO R SR S I R D RE - R B O SRR S 2 L B R AR AT A . AR
AT ICE R LE R I, B in2eke H sk BB HGX e, R 250 A MR S8 )5 EE 5745 Python,

BSR4 i LR E B R A BT SO, IR N R BB ) A A S

CHIE CRFSE4 MR Python, {Hi& Il T Windows & Python ja # % 4N, B1E “FERFAIPIGE” PHHCOH
%H.
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3.2 Microsoft Store £

3.7.2 HUHTIA.
Microsoft Store il j&—4~5) T %46 V) Python ffees, FEEXIFEARZ B REH, Bl T3,

B AE MR, TR I SR Windows 10 BT, H7E Microsoft Store S 27 118 2 "Python
3.97 . Wi kdEA Y AT B Python Software Foundation % 15 H 2235 .

et Python KF IR ZA7E Microsoft Store b g ik, W BRI, WIFR A P EM I .

GRS IR G T DAYEFF UG8 B b 3R 31 5k 21 2 Python, 3% 3% A DAYE Gy A3 45 58 PowerShell 213 H i A
python KJE3. AN PAS A pip 8¢ idle >fi#i ] pip A1 IDLE. IDLE tH¥EH IR A,

X = - n] DA R ASS 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(H 3. x BREEEIEREA, Hl3.9). fERE-—> £R-—> LAMGEET, Mgk g
W EE, RS KR python fiUAS . B pip Al idle H5iEFER python RA—FL.

HIPAMEH] python —m venv BB EREEHHIE L H A .

WEARARE &8 T 75— AR Python R B INEARAY PATH 28 &, IRABERAEHN python.exe
A3 B Microsoft Store AR . B AIF %L, M A python3.exe B python3.x.exe

py . exe JABIARRFALIN I Python 2GR, HALIEHIAIK A LG H AR 2R -

MR Python, FHFIIT “BLE” HAA “RIMFEFRIIRE”, oEAE “JT4R” 4k F] Python, SR5AHEH
W AR I EIEKFIHERIZ E R Python Ry R FTA M, (A S ERATAT RE U PR

3.2.1 25189’

T Microsoft Store [ FARFAYBR#|, Python AR GETIENI L E (U0 TEMP ) FAIEMRI T4
AViM . M, EREHARNEIA ., QR EADF ISR, T2 s i M AR

A3 MR A B R R L 4035, 35 2 ) Microsoft £ 3T 158 4 WS B 0 SC A, M4 i F

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

3.3 nuget.org £ &8

3.5.2 T

nuget.org 52— TR Python 3185, I TAEBUA 45205 Python [\ RGHFFELA AN HE . B IR nuget
s& “NET R HAS", (X T atmn TR ARG, Bl AR TAE.

Vi) nuget.org RIBCA KA nuget FYEHTE . T IHAHHEO Python T A A FUORULL 28208 1.

nuget .exe T LHAPAEIEM https://aka.ms/nugetclidl F#, Hlan, {#H curl 5 Power-
Shell, i [f1i% T H-%%% 64 £i78% 32 { FH it A< AY Python:

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

FIEPERRE A, THIRIN —Version 3.x.y . it HFEWAM - B, BRLEERTHP . AR
U, FHRNZAFR SRR, REH -ExcludeVersion I, WA TR & O 2R M Er
FEMA . FH B2 f Python “Z2%4[¥) tools Hk:

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

Q)
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(R L —5)

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

W, nuget AR TR, WAR-PATRRBOHRAI M e ies 1. 868, TahlRier el I
WA WRAEM B Z MIARE SR, W2 CL ARG B shIdT IR

T tools HEAN, EF—14 build\native HF. B & —4 MSBuild Jg##: {4 python.props,
AIPATE C++ T H H s HAZ SO 5 | Python 4224 . A0 & ixX U3 K5 1 Sle AR i AR SR F A

nugetorg | M) B fF EH T & wwwnugetorg/packages/python  Xf F 64 i R A
www.nuget.org/packages/pythonx86 F/R 32 R4S,

3.4 T[ERAHIE

3.5 OB A

IRA R EATIGE— AL F e/ Python 511 ZIP . B BHEAE NI — AN HFRF I —345r, MAZH
M P EBEIR

g S, AT OLF) SHPRGaamE, U R, RETMREE D 2R 5
1o FRUEFEME A TSEaiFEM ALY . pyc S & FE ZIP f, F4RML T python3.d11l , python37.d11
, python.exe fll pythonw.exe 3, ANHE Ttk (FIFEATAHHIIN, 40 1dle), pip F1 Python 3C£Y.

i) i A BT EEE Microsoft Cizf ik, W R 23Ry T s iE b Th Bk . i3 A7l BEC &7 o
LAFE P RS L BEE i Windows Update H 31445 , H H o] DUBAHE R4 H k483 ucrtbase . d1l
ARG

B =7 A el Y AR SRR A TR — 22 . X B AT IO SCRHR S )L Python 222 AR R )
pip AR R, A1 T LA/NOHERE pip 65 BRI E LA T SR %, 5 =05 iz
AR —R o ( “FTAL7 ) ARBE, PAEIT 2 N GIFE 1) P S (3L BT 2 il R Al DR -S B IAS e 2

N T XA AT P ERE B

3.4.1 Python R FiEFRF

Ji Python % 5 i) B REFF A — @ ZORM P T X — 350 ERXMFOLT , AT ABE A SR AT IE 2
R Python RLAIRA . MRIEEMIZAZEN (BEMK, ENZEERAZ L), AWML
i,

T L T TR T AT SO E R IR SR e g 28— ey, (FOA N PRt TR R RS . B E i S 3h s
B W A IER KW 2 1E Python FIZA7HY: FAARATLAE S, 2 FIMRAE B R DASRE, SCIF RIKAT
PAIEHIZAT. TERZHIEOLT, HE USSR iz K i i gn i i iy 4 T BBV Py_Main.

BT LR 7 Y PR A A B SO A U R BEDT A, D B B i AT S BCE R python. exe 5
pythonw.exe. fEXMIGILT, WIHRFRF L0 Python i AR LR A AR, I H A BTk H
5 H A IEAEZ 17 A Python FFRR B SR B IX 435K

XFJE—FJ7Ik, A% Python R IRATSCIF—EAE A H R 2%E, PARRRENTERAS BRI . (LM
MEshas, BATARE T HAUALE, POATER SN AR P Z AL 18 E R AR
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https://www.nuget.org/packages/python
https://www.nuget.org/packages/pythonx86
https://docs.microsoft.com/en-US/cpp/windows/latest-supported-vc-redist#visual-studio-2015-2017-2019-and-2022
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3.4.2 # A\ Python

JH A 3t AR 9 55 14 17 ) R P 3 5 AR A AR TG 75, i A X Python S A7 HORT AT TR H B9 3l
i, AR R RTEREEAPUCR, TR python. exe S MM python3.d1l . JEig
FEMPRRE DL, RFRA I R AT IR 40 2 AR 22258 1) 1 H Sl /2 PABR (IS W] I 2Ky Python f#RES: -

SN RPN 4, A ALREENEATOIE, OATERI IR RS 2 A LS hE R AR B0,
TR A S AT HORI B HL 258 2 1] A ARAR X )

3.5 HRiEGE

B T HRUER CPython ZATIHUZ Ah, A —LEa&HEMIIERE M AL, PUT @ TAS S H 32 2L R 1)
=

ActivePython HAGZ-FE AR LRAET, XY, PyWin32

Anaconda JiTHIRIEAHE (41 numpy, scipy Fl pandas) il conda fUAFHERE,

Canopy HA #fEs FIIHAIF & TR “4x1H 1) Python S A fkE”.

WinPython F#5g T Windows 1 AT, A5 T A @R kg @Rk 2E M T A

TR, XL T REAN & OB AR Y Python B, I HAS HiAZ.L» Python [A1 BAAES i 32 45

3.6 %% Python

B AT PR I B HiZ 4T Python, W] DA% JETE Windows M BE i —SUBRINFRIEAS B . BN r 4
HET MR E PATH Al PATHEXT A8 S0, (HiX(GE A FHRA. @R, mREEFEHHEZ
RRASHY Python, 2% F&A# [ i& A T Windows 449 Python 2 #) %% .

3.6.1 fifR: REWMREE

Windows FLVFLEF PRI R G AR BERBIAE R, SR e SR R TR FE S B
TG B EIFSA B, WHTTF A S BRI set frd:

C:\>set PATH=C:\Program Files\Python 3.9;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS%;C: \My_python_1ib
C:\>python

LIRS R RO I TAEIRIE S G P RATRL A A ay &, I L, diZed il & R sh i ALy B A
JPAR R X L

TEA 5 PSR E AR PONA (R e, AVFIETTIR S RIS E . W52 F50 % python . exe [
FSRASMEIF SR AE 2 PATH J2 8 B 3 IR A IUCAR 1Y) Python (9 1 77 ¥4

SOKABUCEOARREI AL &, 58l THR” IR IR, S3TIFRGBIEN SR A %R,
RGO T B FEMIHE S, GRTDATINSUE SO PRIR G AL B B ARGV R, R
X FRALEAT FERR 7 i (BPAS B AR ) o

fE): Windows 22X P/ BEERIRE RGUE BE 2 6, X FIRERAEIB I PATH HHRECR MR

PYTHONPATH AZ B Python [ A A A, HILERARE S B R E &5 g B 22251 Python fig
A HACHD 75 AT K A A &

Bk
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/product/canopy/
https://winpython.github.io/

Python Setup and Usage, Z(E] 3.9.21

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows 71 [/ 35545
iR
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 ] F Ilfi i} 1&

MR AR B set s

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx F T 7K A& i
WA R setx s

3.6.2 Fik Python T[H{T3

3.5 i A

BT {8 E Sl BI1E R Python MIPRESR TR I 41, R] REIRRETE Ay 24/ 5 T i 8h Python, 22374
FP A — A n] DA F

TEZRART IS — 0 b, PTRAGESRARIC A “FF Python VS INBIFREEAZ &8 MUREI, DAGHZCBRE 5 226 (i
HIME] PATH o WIRINT Scripts\ XXJeRIfiE . XA A python SEiafTifees, 7 H pip
AT ELERF. Hit, ] ARG TP ATHA, ES 56 447 0.

QISRAE L AR S ] e T, WG] DA Fs AT 35y, 8 B IFBHE. 83, e
T 2 AT F W EF BN PATH . fEF524G Python 2245 H SR U N % PATH IR &Y, %
WZESHMEAH S0, AEAARRREMFI R (BXmm & H e 8E)

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

3.7 UTF-8 &5\

3.7 WUGHTA.

Windows {7598l I A% Gt i A R G S itk X (ANSTAURS BT) o Python ] & ARy SCAS SO ERIA
H 24528 (B locale.getpreferredencoding () ).

XA RE S T AR A, A A PR R RTR 22 40 Unix R G042 4% WSL (Windows Subsystem for Linux) J™ 32 fif /]
UTF-8,

W] DS ) UTF-8 BB BRIN Y SO i 2ok oy UTF-8. 323 1 UTF-8 #EX il DAE T -X ut £8 fird
T7HEd, B PYTHONUTF8=1 SE5AS i, 155 W PYTHONUTFS T it il j5 F UTF-8 A5, & L
RAIRLE S T AT SR A &

4 UTF-8 BB i :

e locale.getpreferredencoding () kA 'UTF-8' M AR RS HIGH . HERE] Tk
T2 E N RBERAN SO giEiE, U3 open (), Popen, Path.read_text () 454,

e sys.stdin, sys.stdout fll sys.stderr I UTF-8 {E5H U g iddg = .
o MRATIER ] DAIE i3 mbes” Zi RIS a8 R 0 R GE 0 g id kg =X

TR PYTHONUTEF 8=1 F| BRA AL B 2 AR RS 9 rf Python 3.7+ W H . Q1SRARA AT
fi] Python 3.7+ [ AT R MK T2 G 00 R G dmhAs =X, DUHEZA S B IR A AR S al ] -X ut£8 fyd AT
PRI,

HilE): AR AR UTE-8 MBSk, Windows ) Python tL2xEbA A 5 R IA B i UTF-8:
o &G VO HEERE VO (FEF I PEP 528),
o SCHERGHIHE GER L PEP 529),

3.7. UTF-8 = 25


https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
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3.8 @HF Windows B Python 5z)3%

3.3 WUHTIA.

T Windows ff) Python JE g @ — SRR, WHFEIE CAIAET AR Python fiiAs . B AVFIAS (5
A7) FE7RFFE Python BUAR BT BT, R 5 (I PATIZIRAS -

5 PATH AFRAN[A], JH 2R R 5 GG i) Python iRvAS . & B 1) 4% I P 2 i AN @ R L2348
TGS IAHER A2 6 B 2 A A

JEBhAR IR 2AE PEP 397 HHSER .
3.8.1 F&
M&HLTT

3.6 il HE 5.

4= JRy %% Python 3.3 J¢ B & A RHE S S IE /R PATH b B3R 5 B AT Y Python HUASZE,
P ZER AN TE R B2 B A RS R T, W e P m i AT AT i

Py

TRV %2 B E L M BOR AR ) Python B2 52l - ‘Bl DUERRH, IF H B8 E AT HA dy 217350
H K% Python,

WAL T ZASMUAS ) Python (fil4n, 3.7 f13.9 ), f&£x31: 75 Python 3.9 J53)) - W15 %5 5)) Python
3.7, Zdmd:

’py -3.7

TSR A AE i B 22255 1 Python 2 FUBRGHTRAS, #2218 DA T s

’py -2

PiRex % 3 Python 3.x RYSRFT A C 530 .
WREEDI AT R, WIERMI G R s

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

operable program or batch file.

BRARTE LI Ve 7% T, B 1 P 2é ) Python A KF R Zh AR BN INE] PATH .

Tix fi 4%5

’py --list

27N i E 22 Python JUCAS

[Fl§E1giE (Virtual environment)

3.5 OB

QR B R B AT I A WA G Python JRAS, I ELIESLERIE (6 AR E JE B & veny fEH el 4h AT
virtualenv TH) AFHZRE, WESIETFRHZIT PR RREAR T A 2 2Rl . st R
Feas, WS, R A2 42)5) Python A,
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IV 1FS

1EFATEIE— N Python I - G- 44°8 hello.py WSCH, HAPEEPLTHE
#! python

import sys

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

M hello.py FIFFER H 5, SATRA R a4 :

’py hello.py

BVAZE R F FH Y Python 2.x ZREHIIA S EATHN R . BRSNS — AT Oh -

’#/ python3

BAE, FOFHAATIR A W IZT BV B Python 3.x (5 Bl 5 ERIE A AT Bl —#¢, VKA LASE A i) i
SEMUCARRERF . RIREZHE T Python 3.7, 32225 —ATH My #! python3.7 , R KBATHIN 3.7
HAE -

R, S HAMAARRE, B “python” KHi I AE Zeke ) Python 2.x IRBIUA . X 20 T 1) 2%
L4 Unix, HA 4 python il 24f Python 2.

LR ML S B#% 5 Python SCH (Bl .py, .pyw, .pyc 3CHF) AHEE. XA MM Windows ¥ i
B RRER O e AN SO, K B AR R, DRl DAGE B SRR ) ) T B R AR HE A Y
JRAS o

DR 2 A2, BN EBIER Y i AT S35 21> Python fiftAs, AR5 — 4TI A

3.8.2 Shebang 1T

R BIASSCPERY S —AT0A #1 JF3k, WFRA"shebang” 1. Linux FIHAE Unix $#4F R G XX LEAT )
AHUSCRE, EATEEEERG E RIS R T AT AR . X453 3&s /e Windows _EXf Python
A AR B TR, BT AR BIE R TENTRI B .

N7 Fu¥F Python [ 4= H1 shebang 177 Unix 1 Windows 2 [IRAH , sl XiH4% B s Hds
TR RS . SRR a2

e /usr/bin/env python
e /usr/bin/python
o Jusr/local/bin/python‘

e python

B, WREATHRI TN

#! /usr/bin/python

K% B BRIA A Python., K HHE Unix F4iERIIFZ Python JHIARE 24 TiX—17, RNiZ K& M iX L
A DA e 2 2 T T . AR5 Windows 25— B, 755 Unix EAT, 505
A% A /use IF3K#—> shebang 47

A LR g Ay SR 0] DU U e A (RTRAMSCH EZERR A, o n] DUH B IR B RS ) VRN IR .
BEA, ATPGEISTER BAS 2 JEas I “-327 SRigek 32 A, Bl /usr/bin/python3. 7-32 R
SRAE ] 32 7 python 3.7,

3.7 BUBTNA: A python JEZ4% 3.7 JHiR, WA IL”-64” JEZRTH ] 64 (A . EANE AT DA E — >
ARG IR M AH YR ASS (Bl /usr/bin/python3-64).

3.8. EHF Windows B Python 5z)2% 27
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shebang line ) /usr/bin/env ERBA —FRIEM. 75T 24K Python RS 2 B, BLRFAKE
RN RATICNF PATH PABRIX Python WJERATISC . XX Unix H env F2IF AT, AR F57E PATH
PATHR

3.8.3 shebang THYS %

shebang 77id ] AJH GE 4% 154 Python ARREGR I M. 28GR L, AISRARAT IXAEI) shebang 17

’#/ /usr/bin/python -v

A2, Python DA —v 12535 J&i 5

38.4 BEX
@it IN S EREY

J& BN R T R4 R W Aini SO - 7E 24 F7 A P A application data” H sg i &R py.ini (B A
CSIDL_LOCAL_APPDATA ¥l Windows F%{ SHGetFolderPath REIMH ) DAL REsh3e T [ —
Ei(“#ﬂlﬁ’ﬂ py.i)ni o AHEIni SCHRBEH TR shaeny “fEwlE” A (BP py.exe), HHF “windows” K
7 (B pyw.exe

R RRIY H SR R R H o SCUSE T rT AT SCPFS5 dini SCPRRY B E L, RIS SRR P 55 21 1Y) .ini SC
PEAFA G5 BRI Pl DA % 48 Ry ind SCOFR IR ain

B3 X EIAE9 Python kg%

TERLLEIUR, W DATEM ST RABRESRT, PATEE i 2156 F R4~ Python AR . HRASKR & 445 PA K
ARSIk, W DAEEIGIR C)) FIRARAS UL IAST . BbAh, wlDLGE A N™-327 5 “-647 g iR 32 {7
W2 64 (VSEP .
40, — shebang f7) # ! python FF¥ A AR ESF, 1 #!python3 H—MRARER, ©HIEE
— A FEHRAR
WIRAE A D R IR A B AR EAF, W] DA B PR 45 & PY_PYTHON PASE & BRARASBR @45 . WA #
B, O WERIACN3 . %A B A DAFS E fE i ey AT AT, Fban™3”, 73.77, 73.7-32 573.7-647. (3
HER-647 WEIAGE H T Python 3.7 S S A P& W B 3h#R - )
TR A BN A R ERF, WA AR BB PY_PYTHON{major} (HH {major} & LIiHfiE
24 1T FIEHRASR EAF) PATE B 58 AR . AR I R B RER R, SR shas kMot B 2234 1Y Python i
ARFA A T BT B B R B RAS, R ARNEARIE, (HIZRAS T RE S 1% R 5 B 238 (RIS
TE44%E TAHE (major.minor) Python AR 32 {iiFl 64 {31 64 £ Windows |, 64 [ iASKFUA A2 1Tk
KT SR EhAR ) 32 {1 64 (LS PES I AN - XX T RS RE R 32 (A1 64 (AR 2 IERAN) - QT i, 32
A7 3 BP0 1) F AT 46 2 HRARIY) 64 {37 Python %% XA AT PATIIN Ji sh e 4 TR, HHE PC L%
BTWRBEH A A TR ZE2EE (BRI, ANAITE 32 {788 64 (A Python FIFH Y () R 5 8% 2 75
G LR ). AR, ATPATERRAUEIAAT LA kR <327 B “-64” JGZOREMUIAT N .
NGIE

o WIREAH R EAM KL, M4 python Ml python2 R ] %2 %& (9 5087 Python 2.x MU A, fivd

python3 R 512 19 Python 3.x.

o fird python3. 7 AR SEFEMIE, FAMATDELTEE-
o WS PY_PYTHON=3 , 5% python Fl python3 #5522 311 Python 3 4,

o M PY_PYTHON=3.7-32 , fiv? python ¥ 3.7 B 32 A252H0, TMifiy2 python3 8 B 28T
L4E[F) Python (PY_PYTHON ARASE A WAL AIE 2 T FEMA. )

o W% PY PYTHON=3 H PY_PYTHON3=3.7 , fird python il python3 HRWRAF ST 3.7
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B PR BT AL AL, If W] DATE S 2l FE 6  RIND SO A S B ) Y 8 . INT SCF A /Y 3 20 B R
[defaults] , BEMFRIFSEA RIS PY_ AIRAIREALBAFE OF R IND U PR B4 R K K
/NG ) o) BREEAR B N AR 5 IND SCPF R E R NS

i

o B PY_PYTHON=3.7 % [H T DA I INT 3¢
[defaults]
python=3.7

o W PY PYTHON=3 fll PY_PYTHON3=3.7 A4 TS5 A F AN INT 34

[defaults]
python=3
python3=3.7

3.8.5 LU

WISRBLE T A PYLAUNCH_DEBUG  ({Ef[{H), ABIdFo Wi {5 BATEIE] stderr (BI: 4515 ). &
SRIX LA BRI UK ARk, (R RAZ VR A Python [RIAS . PR E HUAR 1 S5 A I T
AT B 4% Python FIRAYI 64T -

3.9 EHER

Python i 7 X5 H# (DA FEHY site-packages SCHA32) fEBFE 42 H e, Rt, WR &2 Python %
g c:\Python\ , NWERAZERIEEAE C: \Python\Lib\ H1, &= FEIRIEMEFE C: \Python\Lib\

site-packages\ .

HEE AR sys.path , WEAIE#E S DLL(python37._pth) B A $4T 304 ( “python._pth™ ) [F] 44 #Y
._pth MF, FNBIRIMAA AR E—1T sys.path . KT DLL SR SCH88 56 5T nl ST 30
B, NSREREL, AR NS T I AT A R e B ) 5 A

YSCURAEAERT, RN T MR AR A 5, B RRERE, I H: BRIESCEH 4T8¢ import
site, HMARLETA site o DA #IF LA SRR TIADE 206 o BFA B4R T DA 4656 A0 s A T 3¢
PHRIBLE . ARV site PAMISFAIER, I H AR ST EAE.
R, M4¥8¢ import site H, .pth UM (BAHIT TRIZL) Kl site BIHUER AL,
BIAE] . _pth RS, sys.path @Ui[#E Windows IHFEMH

o TEFFIRET, M—A%EH, ZFBEX N T 45 H %,

o WNRIREEAS B PYTHONPATH A7AE, WIFR32 % & WAk, W FRFMHEAH . #yER, 7F Windows
b, AR AR A4, AR ST IR S B AR A R R E S (C:\ £5),

o BANKT N AR P B AT BT RAAE b B B A IS i 2| 33 HF % HKEY_CURRENT_USER
1 HKEY_LOCAL_MACHINE 4} % | fJ \SOFTWARE\Python\PythonCore{version}\
PythonPath W', PA%r5 43 B 0 B 42 2 4 52 4E 0 BB 1 1 58 15 5 B0 A 3% A2 0 9k % 31
sys.path . (EHEEIA MR ZERRFE S 6 F HKLM, [H ik HKCU @ % h=5.)

o QRS E TEREAR R pyTHONHOME |, WPRFHARE K “Python = H %", 7N, = Python R 47 3C
PR AR T E 47 “landmark SCfF” (Lib\os.py B pythonXY.zip ) PAHEW” Python EHF “
W F] T Python - H 3%, WIEFZSCHJe A1 <10 F H U IN%] sys.path (Lib,plat-win
). 0, 0 Python 43852 MAFREFETEME R H 1) PythonPath #4151 o

o UNHRFAE] Python Home, %A $8/E PYTHONPATH S35 78 &, H HARAB M 00, W H A
XS H I BEARS S (Bl . \Lib; .\plat-win Z£%),

URAE TP SCPR S5 A sAE T AT S0 I H e 4R 3 pyvenv. cfg S0P, WIPATRAERIE -

3.9. EHER 29
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o W home J&— Xt ig1e, I H PYTHONHOME RVEE, WIFEHEWHE ba A7 E i FH LB AR A i
FATHAT SO AR

BB TR R E:

« 1817 python.exe , B(F: Python HRHHYMEAT Hifth.exe (ZHEMA, A HAR H PChuild HR) 1Y,
AL DA, FZARENR T RO, IR BIBEENR R AL BRI AR

« 24 Python B4 7E S —Mexe (RIEAYH K, iliid COM i ASE) I, FALHERTH “Python Home”,
DL ] 7ok BRI DB AR . IR 2 A < AR PP AR

o U2k Python HAEIEI T HFIH HBA MR (R .exe, —HARRARAIAERE), A
PREAFB)— 25l — LE BB A B AR A B A2

X FARLEAE ELKF Python HHZBEHRY AR P BOAAT RN, DA B BCRS B 1k -5 HoAt 22 o -

o TEPAT AT SO RS —A . _pth SO, Hi S HSR. X 2R ENER M mrha e
WAs, 2K site , I import site,

o WIRARIEH O] PAT T N3k python3.d1ll B python37.d11l , £ Py_Initialize ()
Zui, BRI Py_SetPath() 8 (&) Py_SetProgramName ()

o JEBHI/ENE TS PYTHONPATH FAER B B N A7) python . exe Z HiiXE PYTHONHOME .

o QERBORREME I HITE AL (I, B9 — D AVFAMTEIREZAT python. exe AR, TEHifR
L H Sk ATAE landmark SC{F (Lib\os.py). (FHERL, 7E ZIP UGN ENZ SO0, Hak
T2 I8 i 44 /Y ZIP SO )

DR DR R GEYE R 2228 PP Y SO LS 15 W AR PP AN e — AR LR B A% . A0, Pl g
KA G Y AR B 2 BT, B AR, RO A BT ARSI R 5 32 2
PN Pl i A R AR BRI B AR TR

3.6 Ji 5
o W . _pth UAEFFIFM pyvenv. cfg il applocal #ET
o YEESRATCIE, B pythonXX. zip fEAHFAER) landmark .

3.6 B CUEIf: #E Modules (ANJg PythonPath ) FIHEMFE & BB LA DA R
FHHFEA importlib.machinery.WindowsRegistryFinder . F& Windows |, A
FEFAE 3.6.0 XFHERFCAM AT, EATREFRZAERR BRI sys .meta_path

3.10 Bfi iR

JRAE Python 1) H B2 AE T A -6 PR AT ASAE, (HJ2 Windows A —SEIERIRFIE . FERRIE ZERISNTHTA —
LERIHAA A A B B 5 Le

T Windows HIFRIERLIRCSEAE mswin-specific-services 7.

3.10.1 PyWin32

Mark Hammond 1] PyWin32 g —4 ] 15 4% Windows Fie SRR . X FEDLT S AT |
o LTG5 (COM)
« Win32 API i /]
o H[FHE (Registry)
o H{FHE (Eventlog)
» Microsoft Foundation Classes (MFC) f PP A 1f]
PythonWin & PyWin32 Fff4f i)— R il MEC B HART . BR— W E I ATk A IDE.
hz%:
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https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
https://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
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Win32 How Do I...? Tim Golden 3
Python and COM David £ Paul Boddie 3

3.10.2 cx_Freeze

cx_Freeze J2— > distutils BF" @ (I extending-distutils),, ‘B4 Python 4124 1l AT 4471 Windows
TP (*.exe XM . eI, ARERT AT A VR . AR 1 o5 1 P 4226 Python,

3.11 #F:E Python 7£ Windows

WHRARAE H £ 471% CPython, 4B E3KEL source. o AT DA 2R FUAS O VEARAD , HmT DA 2%
H checkout. ,

TEACHS #4625 Microsoft Visual Studio 94 @ Py A H X4, B2 H THEE J7 Python A Y 4t
e XEEAF PCohuild HEH

fi#f PCbuild/readme. txt PAIRHUA R HE R —MRIE .
£ XP L, 12 % building-on-windows .

312 HihF 5

W% Python MR A S, ANFESCRFPARIE 2 S0 R — 28 r-5 (T T R AL . 164 PEP 11
TIRPTA A SCRT- SRR R B -

« Windows CE A Python 3 JFI 752 (WML 2 S HI0T).
» Cygwin <https:/cygwin.com/>_ 5T i {1k T %4 ‘Python FERERE HOTHAE.
1 X FATBURR TR T4 WIS £, 72 Python for Windows
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http://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/
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cHAPTER 4

£ Mac %4 {# A Python

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

Python {4 77E Mac 1) macOS FIEFTHEHAD Unix “F-& FIRBAEFEAML, E(EE IR 27 macOS A H:
AN TG, 110 IDE B {45 R

4.1 Hn§fn<4E MacPython

Apple £ macOS 10.8 FHi% %% Python 2.7, {HARHL A LAFI Python website (https:/www.python.org ) T %
7Y Python 3, Python BN/ AE” i I —3E(7” 1, (i Python BEPAZSHUAR 7 i T A A T B8 ] S5 10 el b
JHESEL PowerPC 53555 .

TE L BARNR S JH A R T -

« &7/~ Python 3.9 UFRAEVRE Applications SCPFSR . FEX BYRATLA$RE] IDLE, &
4B 5 Python RATHRARELL A /M) IF A #1858 5 VA PythonLauncher, ‘& %134 IE Finder H1XL
it Python IS #24F .

e HE# /Library/Frameworks/Python.framework , fi#k Python W[ $hfT3CfEMIE . 203558 7
BB BN E] shell J£4% . BLH1%; MacPython , 1] DA BAHBEL X =43 H . Python R AT 3¢
PREAF SR A /ust/local/bin/ H1

Apple 32 ALY Python iR A 73 Sl %35 7F /System/Library/Frameworks/Python. framework F1 /
usr/bin/python H1. ARKIEANAS S E M B 2e N ZE, A EATH Apple 45619 B Apple 5055 = 54K
PR TICH, WARARERRA python.org L BEHT I Python JiiAS, AR AAREITHEML R A AN W]
{HESA A Python |, PRIARIY B AR VA S ARAR BEPA T I B/ E— BelE i EE 22

IDLE 05— 53R, FRIFR V51 Python SCRY . QSR 1A52 Python AT F, ARMIZFF IR B2 SO H
HIBREN2

TRAR AR HoAth Unix -4 _F) Python , AR AR 1ZH1E4 M Unix shell 1247 Python JHIASHHE 5

33
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4.1.1 tn{F$#{T Python E&
fifE macOS _FJF R 1) Python [ #5775 il i IDLE I RIRBE, 2 a4 & i s T 2 DA
1E IDE J2 476 1 A5 1) 3

TR AR AR 8 3 T ) i 247 B Finder iz 4T Python IS, VR B S5 5 — > g a4 R BT AR AR
macOS H77 T—SER1ERT Unix Gy 217448 4%, vim fl emacs gl iz = WRARIEE—T Mac [
J4E2E, K H Bare Bones Software [/ BBEdit i} TextWrangler (|, http://www.barebones.com/products/
bbedit/index.html ) Z2A4ERTEEE, BE TextMate (I} hitps://macromates.com/ ), HABGHEE$HIE Gvim
(http://macvim-dev.github.io/macvim/ ) 1 Aquamacs (http://aquamacs.org/ ).

ML i TIAS, DR file:/usr/local/bin T shell #82R AT,
# Finder AT RAGEIAR KR, ARA P fiH 38 2
o JUHASHE I F| PythonLauncher

+ #$¥ PythonLauncher {F4if@ i finder Info % MFTFF A (S EAT.py BIA) MBGAN HRRT, 2
JEAE 4% . PythonLauncher £ 45 gy BEHURAE i AR 1) e sl e P X Rvi iR — R
F B GR BE I, Bl L Py iEmi SRR AR I N 2R .

41.2 FEERERRAEHITER

XIFIHRRAH) Python , A — MR R macOS Rk HE: 5 Aqua i A FERE A HRE R (BA)imii,
R4 GULIRER ) F5 2 AR )5 0GB 7. (1] pythonw A2 python HBILAE A .

X Python 3.9, {RAJ PAffifi] python E(# pythonw.

41.3 25
macOS -1 Python S {E Fr A AR HERY Unix SA55AE &, 140 PYTHONPATH , {H2& MM Finder 5 2R F 1%

Bk AR R AARERT, A Finder 78 B8RP SR . profile 8f .cshre o fRFFEAIE L
{4 ~/ .MacOSX/environment .plist . {EIHIEB LRI A QA1067,

B2 KTt MacPython H1%2%¢ Python {5 ., Z: [ 3 451 Python & 47«

4.2 BEtRA%IA

MacPython PRH7FRr1ER) IDLE JF & 355, A {8 IDLE W4 N4, #5350 http://www.hashcollision.org/
hkn/python/idle_intro/index.html .

4.3 LIREMIMY Python 8

A ILAI7 AT DAZERE A Python 41
o T PAIE I FRIERY) Python distutils #55 (python setup.py install ) ZE3E4k{f4d.
« P2 WA DAL setuptools ¥ pip WALHN LM, 1S https://pip.pypa.io/ .
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4.4 BEIfRLERETE (GUI) EZXF &5 Mac

A R 2 AL I ARG 3 A1 (GUD) i R I ] Python i Mac

PyObjC J&—~ Python F| Apple [ Objective-C/Cocoa HEZLIHEE , X2 RZEIMA Mac A E AL . A
Zx PyObjC {5 B, 1&1JiA) https://pypi.org/project/pyobjc/.

Fr#ER) Python GUI T.EAUJE tkinter , ET &M Tk TEHA (https:/www.tcl.tk ), Apple f#J OS X #f
457 Aqua JFAERUARY Tk, ST AR AT RAM https://www.activestate.com " 21225 BT A JEACHS
T .

wxPython 2 73— AN RATHY IS & GUI THAL, W] PATE macOS P AEEdT. B AL SCR AT AN hitps:
/Iwww.wxpython.org ZREL .

PyQr 25 — AT G GUI T H A, W PATE MacOS b 2Bz 7. % £ {7 B 7 PATE https:
/Iriverbankcomputing.com/software/pyqt/intro 3£ %],

4.5 HEL Python FE BN Mac

& Mac b #5557 Python [ F2 P YARTE T B2 py2app . XTI py2app #5215 5 AT ATE
https://pypi.org/project/py2app/ $% %],

4.6 HEhEiF

MacPython {7 5 3§ % Python il i F1 B 88 # it Mac b /@— MR AER) S03% E IR

https://www.python.org/community/sigs/current/pythonmac-sig/

HAth 57 F 14 & Y5 &2 MacPython wiki:
https://wiki.python.org/moin/MacPython
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https://pypi.org/project/pyobjc/
https://www.tcl.tk
https://www.activestate.com
https://www.wxpython.org
https://www.wxpython.org
https://riverbankcomputing.com/software/pyqt/intro
https://riverbankcomputing.com/software/pyqt/intro
https://pypi.org/project/py2app/
https://www.python.org/community/sigs/current/pythonmac-sig/
https://wiki.python.org/moin/MacPython

Python Setup and Usage, #([F] 3.9.21

36

Chapter 4. #£ Mac & #i{EF Python



CHAPTER B

YRAERRFNE R IT 23R

l ?E’c%?igf Python 4 i 5 AR MIT K IMGE . KR A A OT & BRbE S RRRIAmse, I T EA
PEP 8 {45,

15171 Python Editors F11 Integrated Development Environments PAZREUSE 331 3,
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APPENDIX A

>>> HH)3 shell FYTHE Python $&/RFoC. 5 I BEAE B s o AL B 07 sUes AT i AR A 191
o ATDARIR:

o e AR RIS IR . B ICRCR ZeA g A (delimiter, BIANSESR. J5fE9%. E45
SRk =515%) [EIR, sURTERRE —(R$HMids (decorator) 2 4%, Zi AREsUAGIE, H.B)5K shell
HURIYTHREL Python 42/RFJC.

o FZFE# Ellipsis,

2to3 —{H# 34 Python 2.x s TEHEIE) Python 3.x B MGAY THL, & 3 BB KA1 AL ZEHE A
BB 10, T 32 L R AT DS T S 3 T BT B )t

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (%K) g EEE (XEE ABC) #4t T —MER N ITE, 1F
Elduck-typing (WFRIE]) MG7E. HABSERI AN, B2 hasattr (), HIBEAER A A5
(PR (151N s i 8 A7 5 ¥ (magic method)) . ABC [EJHI[EWEEfY subclass (FHAE)) , B MEIR4K
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #i; sH2E abc BALRY
[EIHASC 4. Python A5 ¥ 2 [EIE ) ABC, HNERIEEM (F£ collections.abe i) . #F (£
numbers ) . H (FF io B4L) K import FAFZR AL (7F importlib.abe ). &
ATPAE ] abc B4 AT 3 O ABC,

annotation ([EJFE) —HEZSA8L. class BME. pRCAY 2k ml EEOEAH BB O EEE) . FRAELG, &0 FARAE
[Eltype hint (BIERER) .

FEIEA IR (runtime), (S S8 BO EVRE VA BEAF I, (RIS . class JBMEAN R U0 DR, 0%k
FEAETERRA . class FIEKZCAY __annotations_ SF5RE T,

#52(Flvariable annotation., function annotation, PEP 484 F1 PEP 526, izt g theh e (EI .
argument (518() PP R IR ELR SR funcrion (Bimethod) (B, 5 9CH FWifE :

o B4 7| B (keyword argument): FERFANEIY F1 ) DLEKEIT (identifier, 14 name=) BISEIS 3L,
o2 PA ** K dictionary (L) [EIR{EW RS ¥, Billn, 3 Al 5 #J2PAR complex ()
WY H ) ) g o [

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o 15 E 51 ¥ (positional argument): NJe BT 5T B L8 T | BOTHE— {5 B LA E IR
B, A () fEE) * 2 & iierable (PEWCHIFE) PTHOTCHEPER. G0, 3 F S HRLAT
R NCIVATCIE &

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

5| BB s A0 e R B PR [ oS B, B SCILIE R i i AR A R, 5 () calls Bifi . 72
g b, ARAE S AR T AT ARG R — A5 18 HRPAS (i o i [ s 0

Sy 2 ORI parameer (Z80) WH . % LHEET 58282 B 2EE, YAk PEP 362,

asynchronous context manager (JEFRIZBRSBIEBIR) —H T PAEH asyne with Bzl d ir REEEEK)
Yk, MERBRER __aenter () Ml _aexit__ () method (J7¥%) A4z, H PEP 492
FIA.

asynchronous generator (JEFIZBEI:ZS)  — W & [\ {Easynchronous generator iterator (3E[R] 2 E1AE $EEM
) R, BEREREKRG ML asyne def ERMIHFEMR (coroutine function), {HA 124
HT yield #ERX, fEEM RS HL asyne for [FIREMH.

5 (AT REAE 7 A RS — AR A EA 28R, (AE S5, Bl ae R FRER FEA BEIK
%% (asynchronous generator iterator)., —FHFIEN B EARENERE, A0k s BAHHE, DAREGLL
Fé.

— M AE[E S EAE 2 R R AT fE 4 await B, DL asynce for fl async with k=,

asynchronous generator iterator (JE[FRIZBE:ZREURCES)  — W Hasynchronous generator (E 7] 25 F 4 #8)
PRI N R

& & —Masynchronous iterator (FEFIEENLEE), BB LA __anext_ () method gIFNY K, &[] {H—
E W% R 14 (awaitable object), %) TAER S E A2 R 88, HEBE N yield
i yield ErEg (R mife )y, Rt BHATRE (O s 8O M E 1Y ry PR . BaE
R FEA BERE LS P __anext_ () EMHF ] EFY A RO IR, & e 5 ki
FREAT. 52 (E PEP 492 1 PEP 525,

asynchronous iterable (ENIZn[[EMCHPE) —HP1:, ERILATE async for PR PRl . 2ZEE
B __aiter_ () method [B|fH—{E asynchronous iterator (FE[EIZENLEE). B PEP 492 5] A,

asynchronous iterator (JEFIZBEMRES) — M E/E __aiter_ () H __anext__ () method [¥ 4 {4.
__anext__ MR [0l 8 — fHlawaitable (V] %R {F) . async for & f@HT Ik [ 2 1L 4% 1)
__anext__ () method FrE[H ] SR, EHEITE 5% stopAsyncIteration fiil4h, Hi PEP
492 5| A

attribute (J§M:) —(HSLIEY PR BB (B, 5% (0 AE 58 (8T 70 W JE 375X (dotted expression) (1444 Fi 94
ZH. B, WRYICE o H—HEE o, MIRZEERENL 0.0 2 1.

awaitable (WZ5FFPIME)  — (T DAKE await SEE PR 4. ©r A2 —Wcoroutine (H#R) |
W27 __await__ () method [¥{t. Yi35%([F PEP 492,

BDFL Benevolent Dictator For Life (%S {-2&### ), X4 Guido van Rossum, Python fY Rl .

binary file (_iEHIRER) — M BEESFEURIE A byres-like objects RO TCALE YIEF ) 1) file object (K& ZE W)
THERIAE R T A HERIEER ("rb ., "wb ' 5 'rb+ ') BIEAE S, sys.stdin.buffer,
sys.stdout .buffer, PAM io0.BytesIO fl gzip.GzipFile .

Syt Eext file (CFAHR), ER—MEREZEARA st WIRRERY .

bytes-like object (A4l E) —1H 3% bufferobjects HAEEIRE ) C-contiguous S WA, B
AW bytes., bytearray fll array.array ¥, PANFHZH RE) memoryview Y. %H
ALTCAR FR P4 AT R i R e ) R A5 I AR T S A AR IR A . A T AR R A
socket (L) #Eik,

A UGER TR R R W . B SCUREE EE e R TR R AT R .
]S AR P 4% bytearray, VAR bytearray i memoryview. HAK) #5200 i
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HEORE R AAAE A T S (TMERE AT R D) s e 0dE bytes, PAK bytes
YA memoryview,

bytecode (fiyC#Hi) Python {15 AR T € P4 AL TCAHNS, © 2 Python #2:U7E CPython B i)
MR AT IS E P AAAE oy BT, PAESE T BT R — A R R R k. ()
PAAS A 5 A5 3 A s (L C AL ) o Sl [P A (intermediate language) | R [E)@ 584 74E —
ffvirmal machine ([EWEERERS) b, SZEVEEME S G puA T HL45 10 (L CALAG E IE R IERS A5 (machine code).
TR, NOTHESIL LR METE R Python [EEME 2 MIHEAEN, WA REFEANIF LA (1)
Python 2 M fRHFHEE -

(L TCAL S 212 F] DATE dis BEAHAY R SCAF 43 o
callback ([IWF:)  E[E) | St R A — R IR (subroutine) BRI, e A A S AR RS A B HEHUAT -

cass (BiE]) — 8 a7 & E RYFH. Class () 5 3818 % & {2 & method 1Y &3, =L
method FJ PATE class [ BB LA 7445

class variable (Ei[E888) —{H7E class PEsR, HERZ HGETE class IR (B RIRNZFE class B ECBIH)
BB RIS B

coercion ([ENRIHIZY)  7E¥5 K Wi A [ ZU[E]S | i BV E AR o, A —FR U [E) B ) [EIE) ) — TR 24 (T
b&=X##(E) (implicit conversion) A2, B, int (3.15) G5B P 3, (HAE 3+4.5 1,
RS | O AR R BIE] (—f# int, —f float) , 15 Wi 5 | B ZE e EIER R ) BUE 2 1% 4 8
I, HRIEEES 4 TypeError. WIREIGEIRER, BTG 5 #HEER L, BIMEWH
S AR R IE Bi4L (normalize) [EIM[RIA(E, BI4N, ZLA £loat (3)+4.5 MiAfEHE 3+4.5,

complex number ([E#() —EFMPABME BRGNS, 1EHTA BTG o2 [E— 0 5
EER A, [EgogeEEEEA (-1 B P i) ey, BB ERRPEE 1, T
FREipas (L 5. Python [FVE 1 HEIMAY IR, ERNRE MR AGIRES: [ERE g —iz
B 3 WEES, BN 3+17. A math BUATRIR THASEO0 M RER, #FMEM cnath 4.
ia{g{;ﬂ%{@m%ﬁ@%m%@ma WARAREA G E S e MR, ARERCT- REREE IR T DA%

A e,

context manager ({§BI¥ARAY) M T DAl with BRIA S b ir RERSE M P 1, 6 2 35 38
__enter_ () fil _exit__ () method ZR¥HIM . #E2[E PEP 343,

context variable (%§5i88%) sl HALT DAREE BN SCAOESE A BRI . 8 SIS A T 44 [ 3,
fi# 17 @ (Thread-Local Storage), £ A1, —{f 8 #AEGHMBMATH T RE LA A ME. A, R
sy, £ TR TRE G A S M Ee, Mg EEM g, REETWIERSAES
(concurrent asynchronous task) i1, ¥As##URAEIBE]. 52 contextvars.,

contiguous (HEZMY) R —HEEEE C-contiguous B Fortran contiguous, HI|'t €] Hig iR [E) 258
HEH) . 4 (zero-dimensional) ) %18 [ & /& C J Fortran contiguous., 7£—#E (one-dimensional) [Hi%1] 77,
2 TH H WA RCR B A AR RS, TR S I EF A T B LA RN « 752 #E1Y (multidimensional)
C-contiguous [HiF Hr,  F e (R HE A2 0k (4 NE 37 ) 4% T H Iy, e —H RS I Sl . JRTT, 78
Fortran contiguous [#51]rfr, 55 —{fl 25 | )52 e e -

coroutine (Fjfe) AR EIFE (subroutine) ) —Ff B [EEE A BIRE RIS AE 5 el i 26k i ALE)
TE 5 — R R . AR T DATE SR 2 A e i e i B ekt AL B A EIE . B AEEIDA async
def BARWEME. Hi52[F PEP 492,

coroutine function (FERAR) — M=l Hcoroutine (1HFR) PFRIE. —MiHERXFE asyne def
AR Ess, Enfeefl2 await, async for fl async with B8, S5 H PEP
492 5| A

CPython Python F£53E 5 I B /F (canonical implementation), #{%$fi{E python.org -, [CPython]| 18
IR R0, DA SILBE S E A L, AN Tython 3§ TronPython.

decorator (Z:ffigy) M, EE&RES —MEX, BHEE G H ewrapper 5%, #iEHE-—fHK
F [ 52[F] (function transformation), ffigs ) M2 classmethod () fl staticmethod ().

Fetfian ik LU RRRRE . DA W ek o SRR 3R R SRR

def f (arqg):

(N 4kZE)
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(R L —5)

f = staticmethod (f)

@staticmethod
def f (arqg):

Class tLAFAEFARI M &, (HAERREI LA H . B R s fiins i o 2%, w52 Em R EFA class
FEFEIEIE S

descriptor (FiA%y) (FIEFET _get_ (). __set_ () B{ __delete__ () method HJ¥{4:.
18 class J& 12— IR ZRIE , MR 451 T (E) € e 8 1 A Pk R Bl Al L% i/ ab KEN
e B EISR B B RS, & 7E a (1) class FILR AR A RRE) b (9415, (HANE b 22— iR,
HHEE HER A 2% method €y . ARSI BLARE A HLAE Python fYBASE, HWEIEMEH£LT)
BEmy T, SHThAE IR E= . method. J&VE (property). class method. [EJfE method, DA 3% super
class (SCHIE]) Wz,

B A A 2 method B2 451, 752 (E descriptors o iR 2 15 -

dictionary (‘724t) —fF BH Y [#51 (associative array), JH (%25 04 S & gl e S BIH . S mT DU ATMAE A
__hash__ () fil_eq__ () method fJ4{4:. #E Perl *HifBEIEE] (hash).

dictionary comprehension (‘pUL&iARERY) - REBEN) YA, FIAQEEE-— (@ AT [EUCH 2 1) AR e R 4
T, FH A RA—MFHEE, results = {n: n ** 2 for n in range (10)} &
EA:— i, EaE TH# n BEE n »* 2. 5 2[E comprehensions.

dictionary view (FZMLEE#) 7 dict.keys (). dict.values () M dict.items () [E{EHY1 0T
St . B3 TR I H ) B RE AR ﬁ?@%ﬁ?ﬁﬁ@@ﬂﬂ%, 2L S i e A
). 2 BEIH I A El e 8 List (FB%1)), ZHMEA list (dictview) . #H2[E dict-views,

docstring ([EIW*yH)  —{H¥E class. R ERAL b, VRIS — S A B 7B SR . R EEEN
WATHE G 2, (e avignEasial, EWOA TS class. pRaCEEALNY _ doc_ EIEH.
JAEIRA -5 ] DI (E)4 (introspection) ZE[FIEE ,  [R It & J W4 A ETRH SCHAA7 BT HE L B .

duck-typing (W5FMI[E]) —MEREGEENERS, ©ARHERGE Y BUE R 2 © e w2 IE
(AT B AR Z (42, method Bk J& 4 € B A b gl p U sl 4 . (TR e Bl Ak g — I 1 if
Ak —EET, BEE—E2—EE1. ) HEEFNENIESEEME, KR
A5 RE £ L (polymorphic substitution) S & (K 88 G M. 16T ZUEI R type () BF
isinstance () EETHIE. ((BREHEE, WFREIT DAHIS 2 A & 28(E (abstract base class) HEAl
7o) SR, EEEEGEM hasattr () PEt, SUREAFP BEAGERTEWE .

EAFP Easier to ask for forgiveness than permission. (55K A LFE KA AL ) B LAY Python 4§
AR G e AR A R S S R A TE (BT % (R o s A1 T e TR B 91 b o 3 el () LR 1 A
HAFF O RIFETT 2 try fl except BRI, SR ATEEF 2 HABSES (Flan C) # WIMLBYL J&A%
TERLT ¥

expression (FEFIX) B DAREREAGER(ERFEE . EA)EEE, —MER Gt . 48, BT
B, Aol R R S5 O B R, TTE LT AR BE [ fE — R . ﬁi#%ﬁﬁﬂmmTHB’J
52, [EHEFTA Y Python 555 M #l S A . 7 AN —Bsiatement (BAZR) RAEP A VEER S,
BN while. BR{E (assignment) #0 2 BA, WA EE .

extension module (#%FEki4l) —fH DA C 5 C++ S B (WAL, B[ Python 1) C API ACEEAZ. 0 K (i H &
eSS T B .

fstring (F5788) DL £' ok 'F EVRIARIO TR SORBHMBORRE [f 6B ], BRI T HR SOAR K4
. A2 L PEP 498,

file object (REWik) — 0 58 i ] 3% 3% B #% 22 & i) (file-oriented) API (1l read () B{ write () %
method) MRIEVEICE EIRA P15 AR Z W ApE i =X, eE 7 3 B R R 2 ok
R HAER W e ool RS B (BIanEDES A / . SOl R4 . socket (JFiJEE) . E(E)
(pipe) %) HYTEHL. HEBWBWREEI 348 Z 0t (file-like object) B % 7. (stream).,

TEE, A =RERWIE: JFARE =& R4 5 SRR =& Sl RIS A . BEMRTIRAE Lo
BAL P BE SR @jﬁiﬁé%#lﬁ@%?ﬁﬁﬁmﬁﬂﬂ open () Mz,
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file-like object (KH§RMIME) file object (REREYIMF) HIFIFET .

finder (=hBBay) —MWF, ©&EREELED import B‘J*ﬁzﬁﬁ?ﬁlﬂadﬂ VN IR
¢ Python 3.3 F';:ﬁﬁ ARSI Y SRAR RS TUIAAE F 4 B (meta path finder) € {#i ] sys.meta_path,
Mi¥44& 78 B F 4 22 (path entry finder) €ffiff sys. path hooks.,
#2[F) PEP 302, PEP 420 1 PEP 451 DL TR Z A0 .

floor division ([a] FHUIERRE:) 18] N SEARF 4 25 B dne e U S M B B2 [ vk o i) S BBORE R Y 1 B T 2
//o n, A 1L /7 4 WEHEESRE 2, 8 float (FRENED) ERIEFIRIMER 2,75 RE. &
HE, (-11) // 4pEERRE -3, HER -2.75 #ié T EEA4E%. #H2([E PEP 238,

function (PAsR) —ARWHOAN, EREEIIFI L, THABERB ML M7 &, &
ka%l%t"f%ﬁﬁﬂ%ﬁ"@leﬁ MHAAT . ShiE 2 Eparameter (280 . method (J7i%), PAJ function
i o

function annotation (pf=X[EIRE ) 5] ”E?Q%[% [EMEAG () — B annotation ([EIFE) .

Fg;ﬁclﬁl_.%%ﬁﬁ)ﬂ RREGR T g, EEEEY a2 WA int 518, Elgf M int [

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

bR 2 E R REVATE function T2 i REANARRE .
st [Flvariable annotation 1 PEP 484, Y45 W IhRE iR .

_ future__ future [fiiA=: from __future__ import <feature>, €5/ & iEasd FHTLEAE Python
*Klﬁ’ﬁﬁ?ﬁﬂﬁﬁ-‘*ﬂ%ﬁi.ﬁ{ﬁﬂﬁ EYREEEER, ROEERIREAL. 1 __future_ MRALAIGEE T
feature (Fh#%) TTRERIMA. it import PUATAH FIS A BORAE, IRV DAE BT B T e /2 (TR 1
W\W%ﬁiJ?[JEE%%% . PAEEMR e (e ss) mlETEZrIhhE:

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

garbage collection (bLi¥ellly) HErCIEBE AP AR, M HBA AR . Python $UATHIIR Rk, 2&
it 22 B8 514 (reference counting), DA K — 1 AE [E g I A1 Hh 7 22 BE A 3R (reference cycle) [ 76 B 57 3% 1]
Wi #% (cyclic garbage collector) AC5E . B [nl s o] DA gc #R4H S Ha T8

generator ([E1/:%%) — (A& nl{Hgenerator iterator ([EVERFEMCES) MR . EHEEFRGE —HIEFHHRR,
EARFRKZEEET vield #EAN, fEAE—RFGME, S2E R for [EE, /2P next ()
R, BRI — R

B ARTRE T AR R —EEE SRR, (AR, TR RnE e SERE. B—H%
FEMREAERE R, R e e iras, DA 36
generator iterator ([FJZEZSENCES) —(fthigeneratror (E1AERS) pRAFTESLYIE.

W yield GEERMAR)Y, EIRCEMEIITRE (8 BB M E A uy BAsC) . (D
)lﬁ IEH’EH% G L A AR AT (BRI VA I IR B T B A 14 R 5 P
Ifl) .

generator expression ([EVEZHERR) — e nEERRERN. EEERG —MEFERTRX, %
WM for T4), w e T EIBSE M. &E AL — M BHN 1£ Fh). ZAeEE g
(150 e i E A 22 {4

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

generic function (JZRIPAX) Al LA R, 5% 820G BN R ZUEVECAEAE ] S I
L3012 e PR OR R B4, 2 e A BE US54 (dlispateh algorithm) ZE(EE

W52 [Elsingle dispatch (B—3F ) #isE5R{%&H . functools.singledispatch () Hffizefl PEP
443,

43
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generic type (JZZIMIE]) W BHALIpe; WH AN List B dict AR 24828 IR 2= ALz,
LTS Z B4 258, PEP 483, PEP 484, PEP 585 fl typing b,
GIL #2[Flglobal interpreter lock (438222 81) .

global interpreter lock (ZIPLFFaTS) CPython BLaan Ui MM S|, JH DAREPRERER UG — (B T 45
RELTT Python [)byrecode ({iICHLAS). FEMMEYLBA (RIEMEMERAE, Wdict) HEH
G [EIf A7 (concurrent access) /&Ry, A% AT PAfE {k CPython W EF{F . SH B ELa%as, rfi
B AL NEIZ 744 (multi-threaded) , {HACE & G4 b £ JE PR AR A0S REEIRR ALY — G
447 (parallelism)

SR, A Lo AL, a2 EEM SRS = n, B st e AT R Ay ol e (B 25 51 A 4
(computationally-intensive) [AfE#E, 7] DAMER: GIL. %4k, fEAT VO W, GIL 482 erokfiis .

WFER A [ AT 4] ERRg (DAE R RS A BUE L2 R B ) 1055 I ER
Iy, PEE—fry i — BT T, BAREEra gk, R, FEoTE e, &6
TR EIMRTZ , AT S S A A

hash-based pyc (HHEZURE) pye) — A TCALAG (bytecode) BIFHE, T AREMEIN A2 B EEUATH
(iR B ORI, e HoAT Rk 552 [E] pyc-invalidation..

hashable (n[ZE[EINg) WR— YA — W EEE, ZEELEGE PR wE (BFE M
__hash__ () method) , HA[ELHABY M HEA LK (BEFEZE M __eq () method) , HREE
e — =T EE. i I 20 T3 E 1, e ZE A A I i e M

AL HEEINE (hashability) i —{fP{F Al HIAF: dictionary (F°3) B8Rl set (S£6) HE, HEELE
R BT T A ENE.

KZ ¥ Python An]s(E ) (H#E v MBI Wag e (B4 list 5F dictionary) [EIAE; A
AR AR (540 tuple (JC4H) F frozenset) , HAEEMM TR MER, M4 S A4 20 5
By, AR HE AE class FEB, HlE Sy e piEL B ER . ©M7E A g R
AR (BRAFEME A O ), e M EE R AE BB M id ) .

IDLE Python f¥] Integrated Development Environment (% & 5088815 ) . IDLE 2 —1{f A1) 4 i 28 1 2L 2
ARIREE, BEA Python RYEEHEEAT IR OA — PP it

immutable (An[8EW0E) — WA B EEAIDE. S Y T . Al wple (Jo4l). SHEY
PHRARER R o QR —E A [ (B A R AT, R ST —RBr A P o B e TR B e
EMER R, I EER MG, FI0 dictionary (i) HHfg—fH.

import path (FEAWKFE) —E6E (54228 B ) pF)2, MARLL S 27 import FLAHNE , & #liparh
based finder (EEABACHITAGAY) BSBAAOE . 7F import [, MALESEEH EHKH sys.
path, {H¥AFE{f (subpackage) M5, BEWWREEKELEMMN __path_ B

importing (FEA) —ffiffE. —EBALH ) Python RexURE AT DAZE B M AR, W5 —MBALF 1) Python

FEAHE A -
importer (FEAZY) —MREESH LBMABMNIE; B2 finder (Fhgds) Widloader (BALR) P
.

interactive (ZLEhI¥)) Python A7 B E i as, & Fm AT DATE B i B 7 0l A BR R sORE
H, SCHATEMEHERI MR . REES) python, RTEALMEIH (ATHERE b 7R IRIY
RN s R ) . B R MIRUHTANE SR ERIR A G ERE TR % (GERUE help(x)) o

interpreted (Vii#ff)) Python @—FEERERE T, M AR S, ANBiEME D 1 REA LoRil], WEA
(EICALM (bytecode) Mk HIAFAE . TG F/ AR S W] DAL REEAT, AN WI Rt 57 ) — il
AR, SRRTIEIATE . LWRh T M LA SRR A AR R/ BRI, R e MR
TG . A2 Eineracive (HEIHY).

interpreter shutdown (Fii¥ZBPH) 3 Python EFRLfgi SR IAPHIRE, B & i A —HFIRFEEL, fEHE
TR T AT WG B R, O A AL AN 4% T B R (R A M . BB 2R IFE Y 32 S Dl 2 (garbage
collector), & REFEIMBEEME % A @R X (destructor) 38552 A 1) [ 1 (weakref callback), [
P RS . e B P Bopcl A7 i R XS il B 5 AR 41, PR E)E BT AR i V5 v] RE AN A AR
T O B2 bR 2 AR B 2 5 1 )

HEG R F2AR, 2 __main B BEPOEFTHEIA O AHATIE
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iterable (WECHIME) R REE— R (ol (8 H b sl B8 . nTEMCY {0 345 e 1 3 51 24 [E)
(%2 1list. strfll tuple) FIFLLLIEFEH A, B2 dict. #EM 4, UJU T SE FEAUATA class
Y, HERE class 5 __iter_ () method BY 2 B {ESequence (J¥4) 3B _ _getitem__ ()
method, %14 AT EUCH

AIE ] iR for BRI Z HA TR 2 — M5 (zip O « map () ..). &M ATERY
AR [ R AT K iter O B, BEEZY AR E—FERL. ﬁt.ﬁ%ﬁ@ﬂ?ﬁ"ﬁlﬁ
—AAfE ATk (one pass) SR . HTAEMRERE, WHEA—CEIFNY iter () SHTEMERIEY
. for BdEr B EHEWREBLE LR, B erdy YRR Ay 4% 2, A EE R 0 R A
HaEEIR . Higzliterator (EULES). sequence (JFH) Fgenerator ([EVESE).

iterator ([EMCZY) —MWFERERRNYE. EEHPEEREN __next_ () method (B2 T EIE
KR next () ) ERFREERNR P AISIEE & AT ERFE, 1§54 stopIteration
Bilah. BEiE, ZEMCZIVECHH T, MET3HE _ next_ () method [ifE—2 N, #F €
PR % StopIteration, [EURERNZEA M __iter_ () method, ¥ & [mHEMCEYIIFA L,
Fr PARE M E R 2 B 2 v [EM HTMH%ﬁAkﬁﬁLﬁﬁ,ﬁJ{ﬁTlﬁ%#B’ﬂ%/ﬁ‘o — 1t BF S 151
Gb, 2B ZmEM (multiple iteration passes) (IR . —HARSPF (B2 List) FERFRIRIE
BEIEL iter ( Lfﬂzf for [EE A ER, #WEE4: —MEmrEReE. FHERZSER
il (%J&lﬁ) e, gl A — B EC e . e SR ER sk, A
ARG — 0 S 27 -

£ typeiter SCH R DAFRE B 2 .

key function (Zex) S BT KR (collation function) & — 1 A FENY (callable) pE =, ‘& & [a]{E—
T8 A HEF (sorting) 5K & ¥ (ordering) f{E . B, locale.strxfrm () P AREIE — {0 T ff [k
R HE AR B 0 HE o

Python W12 T A, {32 DAGE s LRI H e R e 7 sl 8 =0 BMAFE nin () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Ml itertools.groupby () .

&R DA, — B Rt BIltN, str.lower () method A DAVEEIA 43 K/ INEE HE T 1) o R
o B, — g RKW AT AR 1ambda @SR AP, Bl lanbda r: (r[0], r[2]). 74k,
operator BAHFEAL T = (8 pR 2 BERE R 2 (constructor): attrgetter (). itemgetter ()
methodcaller (). BFAUIMATE A R0 H, w2 EmmHET .

keyword argument (B3 518) #H2Eargument (3]30).

lambda 8 —expression (GEE ) B —H B4 TEIE = (inline function), 5% ok =X 9T MY I SRAH
## 57 lambda pRICHYEEVE R lambda [parameters]: expression,

LBYL Look before you leap. (=R {=47.) J& M4 /% G 7EEA TP sl te 4k 2 /i, W eI ek
. EHEEWEEAFP 0L, HERNROREARTL 1 £ A,

fE— L3 TaE S P, LBYL A 7E [ =8 f1 [E47] Z M5 AT BENEF (race condition) 1
JEBg . BIAIPA FAEHS 1f key in mapping: return mappinglkeyl, @R —(HBITHTE
W Z B BAEE R, 1€ mapping WRERR T key, RIFZAE=CHGHE & 4K JJEI [ R ] DA 8 (lock)
s fifi il EAFP 455 sC AR ARIE] .

list (351) i Python [l fsequence (J751). [EREERIA T2 list, B HECERUDLHAMNRE = P —1
(51 (array) MG —A5E45H3 5 (linked list), R EFIBOTER IR HEVE 2 O(1).

list comprehension (HBFI&FAIETY) M H AR P75 h A &8 e R, B En A, SR A — 1
list A 27 ¥k, result = ['{:#04x}'.format (x) for x in range (256) if x %

2 == 0] FEHE—MFH list, Heo@d 03 255 @EE, Fra e/ e 0x.). 1f 74
AEREIRIENY . WPRAEMEE, I range (256) HRYITAICERER G HER .

loader (H{AZY) —MAEERABANYIM. BUHEEFR MAE Load_module () [¥) method (%),
AW B finder (FAHES) ., W2 M2 PEP 302, Eﬁﬁ/\abstmct base class (fh%H
Fﬁﬁ), %%% importlib.abc.Loader,

magic method (BEWTJ71:)  special method (BFEHT¥E) mI—MMIEIE X F 355 .

mapping ($H) — {781, Eﬁi%{fﬁﬁ%ﬂﬁéﬁ H.BE L 1F abstract base classes (#ifi 5 £ IE 81
[F]) #, Mapping 8{ MutableMapping Jif #§ & 1) method. #if{fJ$E dict. collections.
defaultdict. collections.OrderedDict il collections.Counter,

45
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meta path finder (Eﬁﬁﬁﬁfﬁf ) —FELKHEE sys.meta_path [Mj[B{EP finder (F458%). TLERKE S
M pesigk 4258 B F4 %2 (path entry finder) FE{HZEARE .

B A TCER R A P BAE N method, F52([F] importlib.abc.MetaPathFinder.,

metaclass (JCRE]) —7f class [ class, Class E 2B FE & 7 —1{f class 4%, —1f class dictionary (¢
), PAK—1H baseclaSS(ﬁf” HAE) 19913 . Metaclass 135123208 =05 85, [EI#57 3% class. K8
E’J%#@ﬁ?ﬁx E T SR TER B ME. Python AYARE e AT REEIE ST H 7T metaclass.
KB B R TFEIL T H, (28 TEERE, metaclass 7] DARALEIR AEMEMMRE 2. &M
%Tﬁ@?&;ﬂ;l% PEREEL. s iTas et BEY L R AR (singleton), DA K #FZ
HABFIAERS .

T £ AT DAYE metaclasses Z i F1 R F) .

method (J53:) —fHIE class ABEEWE E 60 K. 105 method YEEIH: class B 51— &8 iy, |l
EH e SRR BT E e 1S — W argument (5]3%) (65| UGB EWREE self). 52 [Efunciion
(eR) Flnested scope (FARNEFHIER) o

method resolution order (jj“}é}ﬁ@*}ﬂl[ﬁif‘ ) RN AR SR S B AR, base class (FLRAH
E]) $HEFRNET. BRE 2.3 lLES, Python H R A B YA, #52([E Python 2.3 fif
Ty YEFRATIE Y o

module (Bi%l) —fE#E(E: Python F2 A5 4H 4% BA7 (organizational unit) () (4. HLgHA —MH a4 25 [,
B AR Python ¥y{f. BIHZFE fimporting 8 FE, PHAZE Python,
Sit%(Elpackage (£44F).

module spec (BS&BIRG) — a2 H, EEEHREAMALR import A B & # 5 importlib.
machinery.ModuleSpec —1{HE M.

MRO #2:[Elmethod resolution order (J7¥EfRATIET) -

mutable)(m%%ﬁﬁ) AR DA EMIOE, EARFEMN id O o BFESEimmuable (T84
).

named tuple (Fff#7C4H) 755 [named tuple (P44 7C41) ] 24514¢ tuple R AT FUEIEY class, HEHY
A[25| (indexable) JCZE AT DAFI P 44 8 P AR A7 HL . 35 2L AU[FISK class 1] DALA HABRERE

5 87 AI[F /2 named tuple, fU35H time.localtime () fil os.stat () [FENMAE. H—MHFT

B sys.float_info:

>>> 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

£ %% named tuple JZ[FIZEA(E (1 E6). 503, —1# named tuple 45, 7] DA —fi IE XL class & 362K
A, HELGE class @2#K H tuple, HEFR TIHAMHAL (named field) BIRT . 5Z%H1Y class i AT T
e AT PAE H TR =X (factory function) collections .namedtuple () AL, BFH it
T —LE%ESME) method, 15 4% method W] B2 E T ol [EJ2 1) named tuple H1, JEEFRE

namespace (¥ fA%3M]) SBEPHEAFIHTT . G4 2 HE DA dictionary (ML) BEEVE. AR, A
E’J&.@E’Jﬂﬂ% S, mEYT (FF method 1) ﬁﬁ%ﬂkﬁ@%@ FEJ /“B@ S [ #E fh Bi7 1k 44
g, B . B, K3l builtins.open fll os.open() & BAM I A 24 23 R AR [
AR, A4 AS S e IH AR 1 40 2 MR R AR A A BV E— (R ek X ﬂ{i‘@—ﬁ%@&—ﬁ'ﬁ . B
4, B4 random.seed () B{ itertools.islice () BREHIE R, 824 ENEH random
Fl itertools FIAHIEEAE.

namespace package (fiy ﬁ??ﬁ%ﬁﬁ) —{f PEP 420 package (E{F), B HAEVEETE: (subpackage) f
— . s MEA T REEE B F R TE, M R R(E e M AMG S — W regular package (IE
MEM), NEeMEIES __init_ .py SMHEZE.

Rk Flmodule (F54H) .
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https://www.python.org/download/releases/2.3/mro/
https://www.python.org/download/releases/2.3/mro/
https://www.python.org/dev/peps/pep-0420

Python Setup and Usage, Z(E] 3.9.21

nested scope (HUIRTEII) REEIZ: B AN 5% (enclosing definition) A S BT RE Ty . S0I2RIE], —1i e
K MAREAE S — MR e s, WEERE2 Mg mhmas. @i, EHREET, &
RATE PRI PP 2 T S P TP o [t S A B A (R A Pl U R A TRV, 4
IR U TR A 4 25 W U BT A . nonlocal AFFESNEMEMIEHETEA .

new-style class (HiAKIE) — M4, ©RIGHAEIA K class Y04 FT 6 Y class 1. 78531
Python fitAxrfr, WA class 74 GEff ] Python BGHTIY) . ZHkIIEE, B2 _ slots__ . fiikdy
(descriptor). J& ' (property). __getattribute_ (). class method (¥H[EI}53%) Fil static method ([E]
B .

object (¥ufk) FAMRAE (EEs(E) MpiERMATE (method) BEMERL. EWRAEInew-style class
(B AE)) A5 base class. (FEIRAHED) .

package (£5fF) —1# Python fjmodule (BE41) , ‘BRI PAGLE T4 (submodule) B /2 i FIf) 14 4
(subpackage). #7 LM E, EMste Al __path_ MR —{H Python £4H .

Wk Flregular package (IEFIEAE) Hinamespace package (4423 BB .

parameter (Z¥) 7t funcrion (P3X) = method 7= ) —{H v 44 T (named entity), "B $5W]5% ek
[El 2 —Wargument (5190), BAEFLLFE TR 20518 A TR 12 MR -

« positional-or-keyword ({7 BEa{ BT ) FEIH—( Al A4 e 4 B sl 2 AVEEIR 42 7 5| S g
518, BT BEE, BlPl R foo Al bar:

’def func (foo, bar=None): ... ‘

« positional-only ({EFROZE) : $&H]—MH A BEHL I OL BAHR BT | B, 7E ek S8 2 80 R
W/ FI0, W DATERE P OCHT I E SRR 28, BIUNLAR Y posonlyl FI posonly2:

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

« keyword-only (fEFSBHEES:): $501— [ FAE DA B SRR Bt 7 [ B TER St e 2R 2051 2,
o 47— FE 25 0B 2 8 (var-positional parameter) 52 SLAGNG * 770, #hAT DATE HL 2 7 i
SOEIRBA T 20, HIIILL R kw_onlyl il kw_onh2:

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

« var-positional ({EREHEAIE) : JEU]—HRELMER IR Bt i 5 | 3 (TEC B2 2
LT | M2 AN . B2 ERERE 2 MM E L~ AGEFRR, Bl

args:

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

o var-keyword ({EEBCRBGET ) FEA P RHRHL LS BRI S [ (FEC Lt 2 HiE2
HATA B 5 | 32 4h) . BB E M LS MAT T E i b > AEsR0y, Bl L
By kwargs .

SYAT DS | Mo S R B TR A, R] DAE—SE RSP ) 5 | R S TR

75 75 S BV 55 £ Wargument (51 #%) W H . & WEE 5] #8002 82 M) 2:[F, inspect.
Parameter class, function Z i, PAK PEP 362,

path entry (fSHH) FEimport path (BEAREER) HH—ENE, Wipath based finder (L AR A5
) TS H AL E RS import (WAL .

path entry finder (P&7EIHH =-5i%%) #f sys.path_hooks H1 g — 1 0] BF Y 4 {4 (callable) (7 B —
\Epath entry hook) J Wl {HLf—F& finder , "BHNIE A DA—Wpath entryiE (VH54H .

BT IR AR TE H SRS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (PRRIHHE]) F£ sys.path_hook #I| A f— BT FERY Y4 (callable), #8158 4 a]
TE—BEFE Bpath entry " BIAEA, HI € Bl E-— @ parh entry finder (FEASIEH TR o

path based finder (JLIRPKIRIISMERS)  THIRIN TILIE F 48 22 (meta path finder) 7 —, & FE—{fimport
path 1A

47
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path-like object (FBfEWtE) —HFRREREARFBEEHYT. BEEDEITDUR W FE R SRR st
5 bytes P, B —MEAE os.PathLike W EMPWHF. EEIFIY os. fspath () R, —ff
718 os.PathLike WM LETT DAk iEEIE] str 8% bytes R RSIELE; 1M os. fsdecode ()
I os.fsencode () HI4HER] A str & bytes %S . B PEP 519 3] A

PEP Python Enhancement Proposal (Python }4([El#24¢). PEP J2— skt s, ‘& fiEll) Python #H R
LB, BUEHEIA Python () —HF U GRS 3% DI e M AR 7 FIREE . PEP M % BLEL L R i B¢ 7 R i
PASAE R ST R A S P

PEP (WAFAEH Y, @B E R AR o R HR 58 . At ahe o BH P S B R0 B4R, PARE A
Python (R FHEISRIMFCE], 35 2Ll AR i =2kl . PEP MO 2 & i et it B i B Re ) 3
.

#=2([E PEP 1,

portion (¥#B4y) FEH —-HEFM—AESR (WABERIEAE—M zip B ), ELEREYE —FHH4
£A{f (namespace package) 7 FrE Bk, ul[E PEP 420 ) EFR.

positional argument (L ¥ 515 2 Eargument (5]#%).,

provisional API (‘47 API) 47 API 238, FEAEE k=B M A A M (backwards compatibility) {73
R REHERR K APL, BESR LAV E, R B e MR REE T, B EEREE ERRE T,
B Z O AN BRRER LT, e g BB &g A AR EE (B2 aHERs m). SE
sEEEIR e g EI A — G APLAE A L B 258 10 i AR B G B aR R, A &84 .

ISR AT APL, T A2 58 S8 Gl ) [ R MRy %2 ) — S TRl B
ATB9R € 2 ] REH 1 — 1 1) AT AR A AR E )y 52

e IR A8 A (S A A 4 B X B RE B IR PN BT, T B SR AR B R 1 Ry ] 25 B A I REL Y et Bt
2L PEP 411 T Z A1 .

provisional package (¥[{7E11) #E&Eprovisional API (4T API).

Python 3000 Python 3.x R ¥ A ERE (R ACARTRITER), B 3 A m 2 e B AR, ) tnl
PA%EESE) [Py3k].

Pythonic (Python Jald%rf)) —(EAEAD—BARAM, MM T Python 55 et ST ARG, A28
JHHCAbE 5 A S A ERE A . BN, Python R WAy REE WA, 2 for B
B, HEAERY T TR TEE . 32 HAsh S DEH SRR A, T AR AT
Python ) AAT IRy (8 11— (0 B e et A AU -

¥

fi]

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

M2, DA AR R . 5AA Python Jalks :

for piece in food:
print (piece)

qualified name (MU #A%) —M [B50FA RG], & BURE— 08B AY St A T8 R AR b o 5810
class. PR3\E method ff) [B#1E], 41 PEP 3155 @S, B TEE 1Y R UA class T 5, FRIE 44 7
SLHA 2 R A [ -

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

>>> C._ qgualname_

YC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'
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G RSN, ©ATRE & & (fully qualified name) j2 RNz H E BB 73 PR BR AR, ALFEATA]
MAZEM, Bl email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (SWiEHe) ¥R —EY RS UL W — WY 2 BEHECT BRI ZRE, © e
PRECHE (deallocated). 2 JHFHHUE # 1E Python FEsUaGh A R E|, (HE[ENCPython BN — 18 B #
JER. sys BALEFR T —Mf getrefcount () BN, /7 ialHlAT DAY % R A ] o — {6 K i
I 2 IR

regular package (\EBUEME) —MEE &M package (B1F), Hla—M@EE __init_ .py HEEMWHIE.
ek s Elnamespace package (423 L) .

__slots__ 7E class [FRHrg— (& 45, B T E S H OB 2, AIE IR EH] dictionary (FHL)
A TR R . BEARRE BRI , (e B LAEFEM A, o0 O P A IR — {0 i e B
(memory-critical) 1) i F R =X i fEAE A RE B 1 2 A ).

sequence (J3:41) —ffiterable (R[[EMCH{:), BB __getitem__ () special method (45K 7¥:), i
BRG | HCS R R AR TR, EEFR T M __len_ () method ZR[0I 3% FHI L. —L&
Flry B EfFE 1ist. str, tuple flbytes, TR, MR dict WFE _ getitem ()
Ml __len_ (), {HEWAHEIE M (mapping) A7, FIEHA R X026 AT & B immutable
g, AR

4 2 CHA(E] (abstract base class) collections.abe. Sequence EF% T — 3 hn & i/ 18 ,
AEIEF _ getitem () FI__len_ (), MM T count (). index (). _ _contains__ ()
Ml __reversed_ (). EfEMIEFRMERYEE], WA register () ML,

set comprehension (SEALAIER) —FEZH N, I ACE B8 wT EC ) 14 Hh i) 42 3 5 4 o
Z, FYEr4E L A—1 set A, results = {c for c in 'abracadabra' if c not
in 'abc'} GEAE—MFEH set: {'r', 'd'}. #52[F) comprehensions.

single dispatch (¥L—J))  generic function (ZZLRX) PRI, TR, FAEM SRS ER
— | 2 (E].

slice (VJ)) — MWW, B#E QS — Bsequence (JF5)) WH—ER5y. B —BY R 072 8
F R BE4F 9% (subscript notation) “[1“, #5445 Z M #w, MIFE#F 2 MM E 9%, Bl in
variable_name[1:3:5]. fE¥E9E (M) £F5EMENR, & slice Yit.

special method (¥§5kJjik) —FEE W Python HEJIFIY[Y method, FIFA SR Y (FI 47 B RE T, filan
Ty . 87 method 444 B8 & 7E B UEAN 45 )2 45 Wi FIR[E). Special method 7E specialnames H145 4
[ElmH.

statement (PiAR) BAXZ —HEMH (suite, —FEFEXAE TEIE]) Pr—8B50. BB PLE—
fllexpression (FEFEZ), SUESH BT (FlUNif, while o§ for) WEMELML —.

text encoding (SC#if%) A Python w1, — PNF£Fd 2 —H Unicode L% 5 (8 B 2 U+0000--
U+10FFFF). N TAEEUEE — DT, EREGIT I —B .

P FRR IR — DR “Gaid”, AN 75 SR Q@ A A R e <
6%770
HEMARFERSCARIT I Hlidds, EAEENA” XA GRS,

text file (SCRER) —MHREEFBNE A st WA file object (FEEWIM) . W, LFHEE
BE b R AR EUA A E [ 1 & R (byte-oriented datastream) [F)€r [ & i Flirext encoding (SCF 4fl) .
CFBRMETA: ACFRR ('r 2k 'w') BAEMREE. sys.stdin, sys.stdout PAK
io.StringIO IEH.

w2 Elbinary file (—IEHIRES), TR —WEEERBUN R A1 T4 & 4 1 (bytes-like object) IS

Y.

triple-quoted string (=5[9E[ElIyHY) o =558 ( ) 8G9 O) WEELS R —MF7 8. #ER T
[EIEA R ALE A S5 | 58 B il N o BE, (HERFFZER, eI Ra . eMERn]
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PATE 75 A8 R BEE (unescaped) Ay B BEAI&E 5] 58, i H & MK 754 J# 447 JC (continuation
character) J ] DABSERZ2 4T, 35 645 & 194 4 55 [EIH 2 R e AR E A T

type (¥[E]) —1# Python Yy EE e T &2 EREE Y B s — R, — @Yk
FIZETT DA ERY __class__ BHARAFEL, #iPA type (obj) HAGR.

type alias (BEE4) —ERENFEZER, FiEs2E 4 — M (EFF (dentifier) ACH ..
HFE % # a2 [E3E = (type hint) 1R W . Bil4n:

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

ALARTRGERK, SR T

Color = tuple[int, int, int]

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

#H2[0 typing fl PEP 484, 4 I HERHIIA .

type hint (BIEWR) —Fannowasion (ERE), EHeE A, —1 class J& s —H K= 2 Bk o]
AR I ALE.

R 2SRRI, A28 Python [EHIAY, (HEMB(EREAE S THMRA M, [EfER D) IDE
S AR A4 (completion) A EE## (refactoring).

4 3 5 L. class JB MR ORI R X O & I s ) B EHR R, A8 W A typing.
get_type_hints () RIEHL.

#2([F typing Al PEP 484, 4 ILTHREMHEA

universal newlines (GEJHEf7'7I0) — MM SCF T (text stream) 952, &% DA Brf 5945 [E 5L EE)
—ATHIEE R Unix 72 H ' \n'. Windows 1] '\r\n"' FI##) Macintosh 1% '\r'. #H2([E
PEP 278 il PEP 3116, DA /A bytes.splitlines () WP

variable annotation (S28{(EIF%) —{E8EL class JB i annotation ([F1F2).
(EVRE 5 k. class JB PRI, BRIEEIEMEN:

class C:
field: 'annotation'

SYEREE R AR L ERRT (ype hin): B0, EWSEEY GG int CBE) H:

count: int = 0

S EIRE YR AAE annassign B A F A 1 AR RE .
%%@ﬁmcti(m annotation (IZIEE;I%) . PEP 484 1 PEP 526, &4 WYIREMHEA .

virtual environment ([EERES) —[ % /EEE (cooperatively isolated) [ f7BREE, fiEi# Python [¥){Hi /]
HAE RIS DAL S RN TH4) Python BE[EIE M, 1HIAS € 38 ] —fH 2 45 _L AT A9 HoAth Python JfE I 72
KT EEATE.

HEa(F venv,

virtual machine ([E15EBEET) — 8 5¢ 4 BOBS BT 2 S84 B I (computer). Python ) [EJ 358 1% 25 €7 0 17
Hibytecode (LTCHLAG) Hias B % Hh B RLCALAS

Zen of Python (Python Z[F]) Python St /si I ST EL R 51 3, HIEIA AT B i BRI G0 ILRE= . La)
FA AR AT IORMA [import this| AHRIE,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

B
» Fred L. Drake, Jr., J§i4f Python SC{ T R AW A DA — K B H1EH .
« A3 reStructuredText 1 Docutils T E.4H Y Docutils BL2% ;
o Fredrik Lundh f] Alternative Python Reference 3l [ , >}y Sphinx 244 L M) 5T

B.1 Python {895 Bk 1

#r 2 NF#R G [E] Python i3 M3E T . Python 422 p% 2 )5 Al Python [FIR S E ki . Python B S (EIR R 4G
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeENDIX G

i E IR

C.1 &icio

Python 2 1 7 B S22 A0 51 AR RL 2T 9T By (CWI, R, https://www.cwinl/) [ Guido van Rossum Jji# 1990
EREBFEALE, i fEE—FRE ABC 3% 4% . (D Python (0 TR ACH HiAb M ETRL,
Guido /52 HFZMEH .

1995 4E, Guido {54 JE 5i N 55 i i B F A9 A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
e Python [ TAE, [EEARETEEE] T340l i 22l AR 4% o

2000 4£ . H , Guido Al Python A%.0» B % H B i 51| BeOpen.com [EJj{57. T BeOpen PythonLabs . [f]
4+ H , PythonLabs [# X% % Digital Creations (FBi[E] Zope Corporation; 5, https://www.zope.org/), 2001
4E, Python BBl 4 6r (PSF, H https://www.python.org/psf/) 37, g —{HEEHEA Python FH 2
EEIRE A7 69 A48 R AL4% . Zope Corporation J2& PSF iy—1fi & B & & .

Jir A7 1 Python AR ZBHIRAY (A BHIBRURAIEFE, (0 hups//opensource.org/) . FEM b, KEH{HAE4
By Python JiAS, o2 GPLAHZHY; DATR A4 G 25 M A 1 22 [E.

FERA | BB FHh HBEE GPL &%
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI =
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =S
2.1.1 2.142.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 PAE 2.1.1 2001 4 | PSF 7

fiiE): GPL MIAREIAZ RN 21E GPL RN #[E Python, A4 GPL, 1) Python FZAEHS AT DA 55 (1)
BRI, (AR B 5 o IR . GPL AHZR 1) $2 HE( 15 Python W] PA%S & A/ GPL R
SE R HH B ERRERIARTT.
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IR Z I AMEE T, A£E Guido 8 NIUATH, fifHE Le A iy B [ER(E AT fig.

C.2 FANREMHLEMFGXER Python SR

Python KBS E SOOI B HE R FL R PSF 224 6 4.

¢ Python 3.8.6 Bith, [ERASCOFR RG], FEaC A AR S, 29 B 524E (dual licensed) i PSF 4%
REA #1VA K Zero-Clause BSD 1% 4% ,

A LERANA Python SRR BLAR R 2R S5 SEAZRER @ BB RE 2 XA — s . B E 2
FHERI A SERET L, 2 EOK T 3R 09 34 SR ECGH

C.2.1 1 PYTHON 3.9.21 fy PSF 1% &1

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

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

3.9.21 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.9.21 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights

Reserved" are retained in Python 3.9.21 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 3.9.21 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
3.9.21.

4. PSF is making Python 3.9.21 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.9.21 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.21
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.21, 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 3.9.21, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 A1 PYTHON 2.0 Y BEOPEN.COM #Z## &%)

BEOPEN PYTHON BB FZHES 455 1 I

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(R
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(R L —5)

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 Hj® PYTHON 1.6.1 B4 CNRI 1R &

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 THEREOEF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,

partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
[QiE3)
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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 ¥ PYTHON 0.9.0 £ 1.2 g CWI RS

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 F}* PYTHON 3.9.21 [FEA #FI#2X#E#Y ZERO-CLAUSE BSD %%

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 #usr(F#kRany iR 8 MBI

AT A SRR R ORI Y R SR G B, B2 AE Python BEEICAS H BTl [E)i 25 =ik i -

C.3.1 Mersenne Twister

_random BAH S T LA hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html ] N
EZFIRE RS . AT 2R AR U Y 52 8 i -

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. 1IN 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 A ] getaddrinfo () fll getnameinfo () R, B7E WIDE EHZ (http:/www.wide.ad.
ip/) [El, AT R A 28 rh i Al -

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 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& 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 &8

http.cookies HiZH L& DA A :

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& PAT I
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 F=,

uu AL DA :

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 ZEimf2 ey

xmlrpc.client PEAHALE DA R B :

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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll HIgL{1 A FH2H:

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 B kqueue il & LA HEHH -

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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash. c f§Z 6% Marek Majkowski’ %5 j* Dan Bernstein ] SipHash24 B VERIEE. B0
Nk

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

Permission is hereby granted, free of charge, to any person obtaining a copy

of
in
to

this software and associated documentation files (the "Software"), to deal
the Software without restriction, including without limitation the rights
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 Ed dtoa

Python/dtoa.c BEHML T C Y dtoa Al strtod s, MK C A BERS i B BOR 7 Hf TLAHIEE. %A%
FefTA4E H David M. Gay @S2I RI B SE, 125 BIAE AT AGE http://www .netlib.org/fp/ "N#. /A 2009 4F 3
H 16 H s R0 Ui 22 65 DA HURE B 2 e v -

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

* % ok X

*

*

*

The author of this software is David M. Gay.
Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

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

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 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.

***************************************************************/
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C.3.12 OpenSSL

A2 OpenSSL pRsU R YEAE3E R AL, Ml hashlib, posix. ssl. crypt BLALE M EAIETIL
fiE. BLAP, Windows il macOS [ Python 224 F2 ] fE 4L OpenSSL eI RIIAS, B AR M HAE
IHEHK(E] OpenSSL HZHEM Rl A -

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

L S S I S ST N S N S N S N S T N S N S e S N S N IS S N T N S
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% ok X ok X % ok X

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

Original SSLeay License

Lo R S A S N S N S N S S SIS S S S S S N S S T T I S S N S T S . N S S

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

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

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

the code are not to be removed.

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

Q)
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* QUT 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. 1i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

KrdEfE# B pyexpat IR ER] ——with-system-expat, %R & H—MES expat JFAATE
B B AR AR

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

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

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

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

C.3.14 libffi

WRAEfE#E _ctypes fE M REE ——with-system-1ibffi, HHIRZE G H —MES libf A6
B ) A A 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

(N gkse)
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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

UPRAE R S EAR BN 2lib BUA KB ABOR Sk R 2110 BE5E, RlRzdse g M — M EE 2ib JFIGHS
(R R A P

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

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

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

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

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

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

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#H¥4E[EIZE (hash table) E/E, DA cfuhash BLZE (IR

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

(F D
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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

MAETEEE _decimal B4 EE) ——with-system-1libmpdec, 7 Il #% R 41 € H —1F(E & libmpdec
PR X JBE A ) A 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.

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 H|:XEH

test XA CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #gu} https:
/lwww.w3.org/TR/xml-c14n2-testcases/ #ehgEL, H A2 ER 3-clause BSD ZRER; #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:
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* 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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Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
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