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CPython fig#fr s 2 G 47T S HAEEH THREUS AP EA5
CPython implementation detail: HABSEI a2 FT I E 0 BEG AR . 8 240 % %52 7 implementations.

11 @&

Xt Python ZZiE IR, AR AT LASE 5 DA T AT LT

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

IR B LI 0 e g B B AT — A A

’python myscript.py ‘

111 EO®E

fEREARHE 1 2T UNIX shell, {HARAE T —SURAM AR 7 A:

o YR PR R R A ty A TRRIE AR, B SR A G IITEA], EEIEA 4 EOF
(SCUEgE R4, HopeA: 53024 UNIX #i4% Ctr1-D ok 7F Windows H13% Ctrl-2z, Enter.)

o YR H I — A U SEE A — A S E AR HER AR, B2 RSO AT AR 7
o MY HBIFEH— A H XA SEE, B NZ B SREBOT AT RAT & S 4R AT .
o MNP —c command B}, ‘B&IfT command Fi4 Y Python 1E/4] . FEiX H command W] DAL 2y
PARATAT 43 B 0 2 45184 . W VE R RT3 S K8 Python 54 i@ A S ZE I Y !
. ;flﬁ“ﬁ BFEffT -m module-name B, 2¥7E Python FiBpgfe s A 445 @ iR, F-REHAE N AR 7
UTo
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TEAR AR, 2o i A Se T i T .

— AN DRI A AR T A RIS R, RS T A SE A sys . argv — HHEEEPENICE
MBI (sys . argv0]) £ MOREFIRIFAH.
—-c¢ <command>
AT command w11 Python GRS . command 7] AR — 5B DAIATAF 4 F ) 2 2%iE ), Rl 24818 78
A HACRS —FE R A TEH .
MR B IR, sys.argv IWEDTCERN "—c" I H Y4 H HSERFPMA sys.path i9FFk (AR
VFZ H S B S B 2 B T A ) -

-m <module—name>

1E sys.path FHERIEEAFBRIFLFHNENER _main_ BHKHFT.

H TSN module Z 75K, VRANEG 1 SCHHY A (- py)o BEHRA BRI AN 20K Python BB & 7,
(EEL PR SCBUAT BB A SR 5 i BRI — i (BIHNE T REARVHR B & E TR R) -

WaRE (a2 m ) Ve 24 P i At 2 a2 AR AR s 4 PRy, AR AR T
<pkg>.__main__ fENERBRMAT. AT HFEREBEBI A5 1R BIA S KL 1 2 R 2 14 H SR A
zip SCHFRIAL BT AL

ilE): BLRIURTE T N ERERILA C S 5 Y IR, PR E A% B Python #EH 3. H
e EAPIRIE T g pO B, B AT BRI AR IS o

UEREE I LIET, sys . argv M ENICEREMBIER SR 52 B AT (FERE RLBSERSCPEIIN], BN IoEHs
B "-m"). oo I, HETHRFPMA sys . path HIFk.

VFZ R PRI AL SV A ST I 2 AR B . i — A 12 timeit HiHL

python —-mtimeit -s 'setup here' 'benchmarked code here'
python -mtimeit -h # for details

h=%:
runpy . run_module () Python {4 AT DAE 00 H ) 553D fig

PEP 338 — ff 80 A A7
3.1 MU A e FRRIZAT _main_ TR,
3.4 HUSEAE: [RIRE SR 44 25 A 4

MIRHERIA (sys . stdin) BEIAY Qo AISRARIER ACH— &b, DI 1.
WEREEHILIET, sys.argv BEADICERFN "= H H2AFTHSRAFBAA sys . path BTk,

<script>
AT seript Hi) Python fUi%, XS HUVA—A> (LX) SCUFRGERAR, FE1M5A Python SCfF. 4
# _main__.py MFRIEZ, BAEE _main__.py UMY zip SCfF.

UERERHILIET, sys . argv B E IR NLEG AT P E AL 5K

U MIA A FRE A -4~ Python SCPF, WAL SCPFI H S FHUIMA sys . path 9Tk, HF Hiz3C
PFEWERN _main_ BHORIAT.

USRS 23 B g 1) — A~ H SRR zip SCPF, WAL FRREBONA sys . path BIFk, B E
_main__.py XHFRPAEAN __main_ BIHRAMAT,

hz%:

4 Chapter 1. 41758
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runpy.run_path () Python f{UfSn] DA B Y SR g
WERBA L ML ORI, MR -1, sys.argv[0] FENZ TR ("), FHHYUHTHRSBIMA sys.path
Mk . BEAh, tab kba RN SR HEE M, WERARAY R G- 6 SCR I RERITE (2 W rlcompleter-config) .
hs%:
tut-invoking

34 MUESE: A3 tab RhAETI T S S

1.1.2 &R%IN

-?
-h
—-help
FT 4=l 4T HEIIU) fRT R o
-V
——version

FTHI Python iRAS S IR o 7 Bl i (5 ST

Python 3.6.0b2+

WARESZ AW, WHTHA AR EZER, Fln:

Python 3.6.0b2+ (3.6:84a3c5003510+, Oct 26 2016, 02:33:55)
[GCC 6.2.0 20161005]

3.6 BUBTINA: -V B33

1.1.3 H{thi%kIn

-b
TE¥f bytes B bytearray 55 str ;&% bytes 5§ int R &k B WL ER 24 Hi%% (-bb)
LIPSV -2 P
3.5 iR AR I bytes 5 int BIELER.
-B
an R 4y i b %k U, Python fF N 2 WK E S A BN H A .pye X . HIH SR
PYTHONDONTWRITEBYTECODE,
-d
Turn on parser debugging output (for wizards only, depending on compilation options). See also PYTHONDEBUG.
-E
ZWEFTA PYTHON* FAESANRL BN v fEC X B PYTHONPATH Fll PYTHONHOME,
-i
YA MABAE D SR A T —c IR, ERAT AR B A 2 Gk AL E R, B AE
sys.stdin A — PR, PYTHONSTARTUP A A SHEEEHL
X BT AL R A AT | e I A A S R B CE R ER . FI S PYTHONINSPECT.,
-I
TR BT IB AT Python. BCRFIRIIN I -E 1 -s. FERRBSAR sys . path BEAELE AR FrE H st
1.1. %417 5
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AL R site-packages H 3. A PYTHON* PRITAZ f th W20 o i T AN B HE—25 ) KR i DA
B Ik P AGE AU .

3.4 BUBTIA.

-0
Bl assert I BRI __debug_ IR PHI LIS, BALAE . pyc 74 L HIVEN . opt—1
Y TGRS (bytecode) (304 (00, PEP 488), 345/ PYTHONOPTIMIZE,
3.5 JiBEAE: ficHs PEP 488 {21 . pyc U4

-00
TER -0 M Z3SCRF A JTE - pyc I RAZ M . opt -2 R RRELAIEICLE (bytecode)
3144 (00 PEP 488).
3.5 HBEAE: fiKHs PEP 488 {21 . pyc U4

-q
RPEEFE A AT A s BRI AR 1
3.2 HUHTIMA.

-R
Kept for compatibility. On Python 3.3 and greater, hash randomization is turned on by default.
TESEHIAY Python fiiASH , ARSI B M 75 M4k, IXFF str, bytes Al datetime /) __hash___ () {H¥ <
A — AT REALE R “nih” . EAAEATLE A Python JEAE b &R FFAAE, (HIEE R KRR
Python i ] 22 [A] & A ] T i .
WA BEHLAL B TEET R doks O e A5 R AR 268 IR 95 BEHAR BER 3, X Fidas AR T 44038 diet 7%
UL T I BE RN O(mA2) & 2% . 111 2 7 http://www.ocert.org/advisories/ocert-2011-003.html,
PYTHONHASHSEED FUVFVR WG A P15 A 1 B — A [ i L
3.2.3 OB A.

-s
AEH H P site-packages HEHEINE| sys.path,
W%
PEP 370 — 4y i F'i) site-packages H 5%

-S
S site 95 ASOUIMARIORT W00 sys . path (GHIE. AR site STERYEHEAMFA L
25X SEERAE (W ARAR A B L BT site.main ().

-u
Force the binary layer of the stdout and stderr streams (which is available as their buf fer attribute) to be un-
buffered. The text I/O layer will still be line-buffered if writing to the console, or block-buffered if redirected to a
non-interactive file.
Y525 % PYTHONUNBUFFERED,

-v
B 24— BRI T Bl F 8, WREmEAIE (SO s SRR ) o 245G A (—vv),
A AR TR A A BN SO Tl — 45 TH 8 . IR AMASRALR 1 B O E R A RiES
%] PYTHONVERBOSE,

-W arg
LA . Python B EALHITEERIATE DL N 210 sys . stderr FTEVEEIHE . SUAYAY 5 B RA 0
T

6 Chapter 1. <1755
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file:line: category: message

ARATEOL BRSO T A R I AR AT AR A T I — U I 0wl 4 6 4 T EDD AR A A
.

FIPAZE R Z2AS -7 I YA RE S 2 DRI VLRI, T RS — D UCECE IR B . TeR) -
PRz (2, FEA R — D E I SIT A KI5 HE) -

Warnings can also be controlled from within a Python program using the warnings module.
The simplest form of argument is one of the following action strings (or a unique abbreviation):
ignore Ignore all warnings.

default Explicitly request the default behavior (printing each warning once per source line).

all Print a warning each time it occurs (this may generate many messages if a warning is triggered repeatedly for
the same source line, such as inside a loop).

module Print each warning only the first time it occurs in each module.
once Print each warning only the first time it occurs in the program.
error Raise an exception instead of printing a warning message.

The full form of argument is:

action:message:category:module:line

Here, action is as explained above but only applies to messages that match the remaining fields. Empty fields match
all values; trailing empty fields may be omitted. The message field matches the start of the warning message printed;
this match is case-insensitive. The category field matches the warning category. This must be a class name; the
match tests whether the actual warning category of the message is a subclass of the specified warning category.
The full class name must be given. The module field matches the (fully-qualified) module name; this match is
case-sensitive. The line field matches the line number, where zero matches all line numbers and is thus equivalent
to an omitted line number.

hz%:

warnings — the warnings module
PEP 230 — Warning framework
PYTHONWARNINGS

-X

B IR —47, AR AR Unix JE3CH # Lemd. XI& T DOS L Jm I a#ER AT .

PR B T2 A B ARSI & J@ 35T . CPython H B X T 4] H#{E :
e —X faulthandler G/ faulthandler;

* —X showrefcount M4FE/F 45 A BT MEREAR P I BR AR TR 2 e i Hh LB 5 VT RO EL 61 A
BTH. I S A oA R

* -X tracemalloc {fffl tracemalloc #Ht/E3%} Python NFEDECHIIRIE . BRATE LT, R A&
ALY ARAFAERRER Y I (E Bk o A —X tracemalloc=NFRAME DA IBRAE I NFRAME
MR R, S5 tracemalloc. start () THEHN .

* —X showalloccount 4FEfF45 A4 AR B AT C A FC S W S . BEET L 24 Python 7E
% T COUNT_ALLOCS JG MBI A4 2430,

1.1. &91T 7
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B VR AMEREIFEL sys . _xoptions FHARSRPUX (A
3.2 SRS BN T - R

33 MUFTMA: -X faulthandler ¥EJ.,

34 RFTIA: —X showrefcount 5 -X tracemalloc 3L,
3.6 GHTIIA: —X showalloccount &I,

1.1.4 7Ry 24 {E R RYETR

-J
BB 2 Jython fHi 1] .

1.2 INETE

X LRI AR B 2550 Python [94TR, EATRIEM T X Z Mg AL #, (2 -E 8¢ -1 ok, MRIELAE, 447
TEM GRS AT I e 8 S PR A i E
PYTHONHOME

AR Python JE YN B . BRINTE I T ERBTE prefix/1lib/pythonversion fl exec_prefix/

lib/pythonversion W%, H prefix fll exec_prefix el ENERHS, BOAHMY
F /usr/local.

2 PYTHONHOME ${i WA Hgh), BMESFBN prefix fil exec_prefix, B AWEFEAN
[FIHIME, 1758 PYTHONHOME &K prefix:exec_prefix,

PYTHONPATH
AR SO B R AL . BT RS S & PATH M[E: — A E £~ os.pathsep RN H R
BAR&Fx (5140 Unix | '8 27 Windows [ 45 o BRAZIEATEAER B 55 .

W T E H SR 2 A, BRAS PYTHONPATH 4% H Wl A5 | FAL & 41 Python ) zip S0 (JRARD K 441%TE
). M zip SIS AP SR

FRIAR G| B RMOH T LR k42, HiBHARZ VA prefix/1lib/pythonversion JFif (B0 X
PYTHONHOME)., B % A XMHUSME| PYTHONPATH,

A H S 80E AR KRG AAN PYTHONPATH ZHf, IEQNE 4 ot i irfiiiRng . R
2] PAFE Python A&7 WAE NS & sys . path R THAE,

PYTHONSTARTUP
PR & — AW RSO A PR, %S0 Y Python iy 4 2 78 A8 BEBL B B N R AF S 7R 2 BT
1o RIS SRS PIATIER Rl — 4 S R g AT, PR e Ll 3 AR R4 AT DA
TER B R 2% P TR SR H o AR AT DATE XA SO B U /R FF sys . psl fl sys.ps2 PAREYT

sys.__interactivehook__,

PYTHONOPTIMIZE
XURE B — D IEE TS, B T E -0 @I, MR — NS, ME S T 2058
E -0,

PYTHONDEBUG
AR BRGSO — D EZ AT, B TR E - . MRV — R, B S T 2K
& 5E ~do

PYTHONINSPECT

AR B AR B — D HEZ AT, B TR E -1 I
A E ] By Python AL ] os . environ 80k ATERE LS5 A i 4G 2AR =

8 Chapter 1. <1755
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PYTHONUNBUFFERED
BEAR R ARGABN — NPT, B TR E —u .

PYTHONVERBOSE
B BARPB N — DR T, B T8 v 3. WRBON R, BRI A T2
FHE -V,

PYTHONCASEOK

AR E AR, Python X5 Z00% import H/A]HR/ING . X AXHE Windows F1 OS X _FAARL.

PYTHONDONTWRITEBYTECODE
WA RO — N EZ PR, Python FRALSTE S APBIIN G A - pyc X XY T 45
SE ~B I

PYTHONHASHSEED
UR AR AR B B BN random, R —NEEHLIE A str, bytes Fil datetime X RIG Az I FlT

W PYTHONHASHSEED #is A— M EEBUE, TR AE A [ 5 1 A1 507 SR 2B 0vs 7 BEMLAL BT 8 25 119
JAUHY hash() 455,

ERHE AT ERNSAZE, Gl TR A S B IR0, 5241 python #EFE L5
il

TRIERA TN —A [0,4294967295] JEE N THERIEC. 35 e BUE 0 X555 G A FEvLAL .

3.2.3 R

PYTHONIOENCODING
WER AR BAE 2T R 2 Ak i B, BBl encodingname :errorhandler iH{A K &
Y stdin/stdout/stderr BT il 4% . encodingname # :errorhandler F/#ERE T, 57 str.
encode () EE AHF .

XFF stderr, :errorhandler RIS ANE; AWHFRTRFEZ N 'backslashreplace',
3.4 S “encodingname” T4 PUAE 2 0] E 1 o

3.6 IR H A% AF Windows |, XFF 22 B A H G Zoh X & Z M A B S E N amig, BAERTsE T
PYTHONLEGACYWINDOWSSTDIO, I ARIE L B A€ [a] ) S RIS T8 AN 32 HE 52 1)

PYTHONNOUSERSITE
WARRE T WA &, Python ¥f A4 Al site-packages H FINNNE| sys.path,

hz%:
PEP 370 - /3l i) site-packages H &

PYTHONUSERBASE
X R P A E K, ELTEMIT python setup.py install --user W g M RiT8E A F
site—-packages H gHIEEARVL I Distutils 22355 p{AE

hz=%:
PEP 370 — 43 Jf F'# site-packages H 5%

PYTHONEXECUTABLE
WEARBE T A AR &, W sys.argv [0] R I B RETT N i C izf7i FrikignE. N
FE Mac OS X _F#E/EH .

PYTHONWARNINGS

This is equivalent to the —7 option. If set to a comma separated string, it is equivalent to specifying —w multiple
times.

PYTHONFAULTHANDLER
MR IR BN — N AEEFAFE , faulthandler. enable () RTEESNHEEIH A - 24 SIGSEGY,

1.2. IMBETE 9


https://www.python.org/dev/peps/pep-0370
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SIGFPE, SIGABRT, SIGBUS Fll SIGILL {55 &% — ML BRI LAFE i Python [MIJi{5 H . IHAZ HE%E
#F -x faulthandler #EI,

3.3 HUHTIA.

PYTHONTRACEMALLOC
WL PR AR B — N ES PP, MM tracemalloc SIS SR Python Y474 BL i1 R
B R RMER AT T IRER I B P i oK Wigk. BI4N, PYTHONTRACEMALLOC=1 HRFFRI
i, 2 tracemalloc.start () THEFEE.

3.4 BUHMA.

PYTHONASYNCIODEBUG
AR S B — AN AR, W R asyncio fdy PR
3.4 OB A

PYTHONMALLOC

15 E Python P74 Bl a1/ B 2 25 B0 1 o
P Python FF i 1 1 N FE S FC e 1 -

e malloc: X} i, (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ffif{ C

JER) malloc () PR%L.

* pymalloc: X} PYMEM_DOMAIN_MEM Al PYMEM_DOMAIN_OBJ 15 ffi Jil pymalloc 4 fir 5 Ifi %}
PYMEM_DOMAIN_RAW I{#i ] malloc () K%k,

L T
* debug: install debug hooks on top of the default memory allocator
* malloc_debug: same as malloc but also install debug hooks
e pymalloc_debug: same as pymalloc but also install debug hooks

When Python is compiled in release mode, the default is pymalloc. When compiled in debug mode, the default
is pymalloc_debug and the debug hooks are used automatically.

If Python is configured without pymalloc support, pymalloc and pymalloc_debug are not available, the
default is malloc in release mode and malloc_debug in debug mode.

See the PyMem_ SetupDebugHooks () function for debug hooks on Python memory allocators.

3.6 BUBTINA.

PYTHONMALLOCSTATS
WRBEN — D AEAEFAFHR, Python FFERFRAYALH ) pymalloe X 52 X I A K 7E 5 4T I pymalloc 4
BRI HE R

WAk PYTHONMALLOC 578 S R BT /8 C ER malloc () 4rids, BCE Q1SR Python [FLE A
YR pymalloc, W AR SR54 200 .

3.6 i S A AR AR AT AR TAE A AT 4% 1) Python. R E RSB N — A28 A7 Ef LK
BAAETRCR .

PYTHONLEGACYWINDOWSFSENCODING

WK — A AR FR R, BRI B SO 22 G0 4 AL A A B 208 20 IR 52 R B AN AE 3.6 i BT I (E.
[mbes] F ITreplace,ﬂo L0 {5 I BRIAME. Tutf-8] Al [surrogatepass ).

XA PALF Iz T sys . _enablelegacywindowsfsencoding () KB
Availability: Windows
3.6 IHTIA: A RELZHAEE, WS PEP 529,

10 Chapter 1. <1755
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PYTHONLEGACYWINDOWSSTDIO
WERBCA— A AES TR, WA GE B & BERER A1 5 A g . IX TR Unicode “FAFF3AR I 2l
Pl G B AR AT, T2 utf-8.

WERARHE R E ) (B SO EUEE ) A8 45 & S5 b DX W% AE T Bl 205
Availability: Windows
3.6 BUHTIA.

121 BitERTE
WX LR i L AE Python WYIRIARAS AL 50, w2 iid, U1K Python it | ——with-pydebug #4
T,

PYTHONTHREADDEBUG
UnARECE, Python FH9T EJARIAIAE KL
PYTHONDUMPREF'S

WRBCE, Python 7E XK MIfERERS, MILAXT GG VT EUG IR AR5 T 3 -

1.2. IMBETE 11



Python Setup and Usage, £[F] 3.6.10rc1

12 Chapter 1. $491T5IHiE



CHAPTER 2

£ Unix IRE TE A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g
Python Fii/E R Z 4K Linux ZATHE, FHAER— SRS IrG AL . HR2, AT RBAHZEE ) L 2eT)

RETE AATIAR BER BT L P AT o X I mT AR AR P M 25 15 fe T A 1Y Python

AR Python A FiSE 2 H BATERATAR BER e rhr, 5n] ASRFA L H O A9 AT B & . SR PA
T

W%
https://www.debian.org/doc/manuals/maint-guide/first.en.html %} Debian i /7
https://en.opensuse.org/Portal:Packaging X} OpenSuse f

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

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

2.1.2 7 FreeBSD 1 OpenBSD _k

* FreeBSD I/, i DA fir U8 in 2

’pkg install python3

* OpenBSD JI /7, /AR i -8 42

pkg_add -r python

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

13
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B4R : 1386 i F'4EL Python 2.5.1 |4 R] F A4S

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

2.1.3 7 OpenSolaris &4 t

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

2.2 {33 Python

WHRARAE H T g1 CPython, B EAMA 2 FKEL source o AT DA BEH A I IEARD , tnT PAE e HiUR

HiH clone o (WERARIHZERIERN T, MFEIEREA )
Py A A

./configure
make
make install

H: HRE Unix -5 B0 BRI 38 S 0008 7510 % AE Python JEACTEAAR H 51 README.rst S

e make install AIPAZEEENINEE python3 —3FEHISc. WL, BN make altinstall i
AN make install , R NEHEHEET exec prefix/bin/pythonversion,

2.3 5 Python #xpEgEF3C 4

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

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

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

2.4 ZEIN

ZAE Unix b Python JIAS, FFERANATHATER, Fi4n:

’$ chmod +x script

FEAEBIAS 4 TS B> G Y Shebang 2k, — MRAFHO Vel 7 2

14 Chapter 2. 7£2 Unix ¥iE T {EH Python


https://www.opencsw.org/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
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#!/usr/bin/env python3

FAEHEAS PATH 82 Python fiRREAY . HJ2, JLLE Unix RETTRERLA env 4, HUILTTRETR ZHF /usc/
bin/python3 fif 4t N AERESR AL .

FiAE Python A Hr (i i shell /4, 152 & subprocess i,

2.5 Editors and IDEs

There are a number of IDEs that support Python programming language. Many editors and IDEs provide syntax high-
lighting, debugging tools, and PEP 8 checks.

Please go to Python Editors and Integrated Development Environments for a comprehensive list.

2.5. Editors and IDEs 15


https://www.python.org/dev/peps/pep-0008
https://wiki.python.org/moin/PythonEditors
https://wiki.python.org/moin/IntegratedDevelopmentEnvironments
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CHAPTER 3

7 Windows _E{& F Python

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

3.1 %24& Python

5 RZH UNIX ZGEAIR S5 A, Windows RGEHA i 22%¢ Python, 2 1 il Python ] ], fRZ4F5 CPython
AIBAEL 285515 14— release () Windows Z24¢FE /7 (MSL ) o LR e F RN T4 7 s 223
Python i, USRS . 2R IR AT LA — B VLM BTA 22, I T DA B AR e A b 7y
KL PEEI) zip S

3.1.1 Supported Versions

4 PEP 11 i Jirik, Python X 32 F5 {407 i 32 5 4= A Jil 3 N 1 Windows it 4. X ZE IR Python 3.6 34
Windows Vista I # A . AR ET Windows XP S, 4% Python 3.4,

3.12 RRER

VYA~ Python 3.6 225 FE P AT R 2K - 32 (A1 64 RIARASII S WS web installer (WM E%4) &— /Ny
WAL T, BRI, WRIEFE A S N IrFR WAL, offline installer (BLRZHEA) WEBINE
BRI, TIVEEETh RE(T A EE Internet 163 R, S 2 2 08 7 F 8 DA TIRAE 23S T FE bt o R 2%
B A

JEBN ARG, AT PAS LA PN —

17


https://www.python.org/download/releases/
https://www.python.org/dev/peps/pep-0011
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@ Python 3.5.0 (32-bit) Setup - X

Install Python 3.5.0 (32-bit)

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

¥ Install Now
C:h Users), <\ AppDatat Local\Pregrams Python' Python35-32

Includes IDLE, pip and documentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Inzstall launcher for all users (recommended)

Wind(JWS [ ] Add Python 2.5 to PATH Cancel

anR ARt [ b )

. I K%’%?ﬁj@)ﬁ"ﬁﬁﬁ (BRAETR2ZXF C B T RIAT RGEH, B NITA M PA2E A T Windows 4
Python ja %) %

« Python RF 2245 S| (31 H P H sk

o i& ] T Windows &) Python J3 #) 35 RAARYESS — TR0 0 225
o RREBhRERE , B, JE3h#e M pip

o ORGSR, A H ISR AZI R PATH

o ARGERH L RERH Wi E T E R

iR [R(EMe A ] i R sr Vs I TR (0 JE H A T 22, e or vt L HL b S 2 A AR 1) DT R A T B A
PRt T T g T [ B ] w0 T e sl i AT e

WER T g, Wk A TR TEE P 0L
o Q] e R PR LA B ST B o
* Python 423 5| Program Files H 5%
o & i T Windows 84 Python Jj& %) 35 Y225 5] Windows H
o ZEIIA] ] AR AT e D R
o BREE W] AT SR TR
o WRiET, LR H SRR INE R YL PATH
o PERCHE B ITAT B & i
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3.1.3 Mk MAX_PATH BRI

Ji 521 Windows BB AR BERR TR 260 NFEAF . iXERE KT IL ISR iAo S 8008 5%

& #r A B Windows o, B BROHI T ORAOT R OB K 4y 32000 A ¢ fF. H
wOEOE M RO WM WE 8 M Win32 K OB 27 A K omg, R W M % M
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem@LongPathsEnabled
WEHM 1.

X SV open () PREL os BEAIK ZH MBI REZEMT H EAF R I, BEEEZ IR B BT 260 NEAFT)
4%, (F£ Windows [ AHEFEM I ZATME IR, I HAEM it sb D BE AR v . )

W bR EIE, TR P .

3.6 MU EE4%: Python S I T AR AR E) SCHF

3.1.4 RRHRERENTE

LR UL R T A W r DA G T35 . FUIF AR LR P 2L DA il 2e%s, T Joas H Pse
H.o AT ATEARZE] UL IGO0 N 3 B See T, PATH Bl— L8 BRIA[E .

BLSE A W R T UL H- 5 BR %€ Python, 5 /quiet ¥ET. Mk P A BABAIR WoRdF BERIAT %,
W /passive Y. WPRAMGT /uninstall &3S BRGNS Python - - A2 BRfRaHE 7R .

i HAbIETEL (L %4 name=value , HAEEHZ 0 KA AR, 1 kBHENMFES KR, 7TH
PRI ) SE RS R AN R o

3.1. %4t Python 19
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HIR ik TERR
InstallAl- PUTA R, 0
1Users
TargetDir A H 3T InstallAllUsers 265%
DefaultAl- B s R\ 2o H 5 $ProgramFiles%\Python X.Y By
IUsersTarget- $ProgramFiles (x86) $\Python X.Y
Dir
DefaultJust- WEZZEAPE N LR ZHE TR | sLocalhppData%\Programs\PythonXY or
ForMeTarget- $LocalAppData%$\Programs\PythonXY-32
Dir
DefaultCus- UI SR ERIA B 58 L3 H ok (%)
tomTargetDir
AssociateFiles | H# TR P LRI RIS | 1
Tt
CompileAll W .py HMEE .pyc. 0
PrependPath R install A1 Scripts H s s m#| | 0
PATH AW .PY R INE] PATHEXT
Shortcuts WARC LR, MBS, ORI |1
IDLE 1] Pt =
Include_doc 2345 Python W A2 1
Include_debug | 223 — HEH o4 0
Include_dev LRI N GK SCHF R 1
Include_exe 2 python . exe MAH = 1
In- BHE1E B T Windows 849 Python 25 | 1
clude_launcher | % .
Install- WA F P &edE 7 T Windows 4 | 1
Launcher- Python 2 # %5 .
AllUsers
Include_lib LRI AN R 1
Include_pip ZARGEIY pip Hl setuptools 1
In- LA IRAT S (. pdb) 0
clude_symbols
Include_tcltk 2 Tel/Tk 3757411 IDLE 1
Include_test AR HE RS 1
Include_tools S FH R e A 1
LauncherOnly | {424 gh#. XFFESRRKEZHIL | 0
135 .
Simplelnstall R 2845 Ul 0
Simpleln- b UL R B e X | (%)
stallDescrip- HE
tion

BN, BELARRERTy U4 R 2 BN Python, BEFTPA (FEArPLRAT >) BEHIAR iy

python-3.6.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

LA I PR A MR ZS (R A1 IR b 22 3% Python 19~ NEIAS, T DAGE A DAR fr 4R 5Pt . a0
BR—ARALBRIER U, A SRV E

python-3.6.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimpleInstallDescription="Just for me, no test suite."

(R, AW sla B E ISRk, I BAUE SRR A S a4 # 3T T P2

20
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BTSRRIt R] ATE— N4 unattend. xml BYSCPE AR RTAT SO BRI BESCIRE E R ITAIE
MsI. AR MR B, (MERTTRE) BT . M SO B, IR PR 7@??‘6‘% R
SCPFBRLET b7 B R AR ] A e -

<Options>

<Option Name="InstallAllUsers" Value="no" />

<Option Name="Include_launcher" Value="0" />

<Option Name="Include_test" Value="no" />

<Option Name="SimpleInstall" Value="yes" />

<Option Name="SimpleInstallDescription">Just for me, no test suite</Option>
</Options>

3.1.5 ERLREATH

BT N #EPIA L T R AL 5 Python YRR BB MR I AE, WNIRIEFR 2605 X LL ) BE W] AEFE 2L Internet 7% . K
T FEE L W DARTR NERTE W RERALL:, PARIEE AN e RS R, %A R AN TR internet JEE,
A IR R AT 4. TR, WL FEWREELEORAGER, (R U BT LS, WG Az
7 WEIARIEE A .

Execute the following command from Command Prompt to download all possible required files. Remember to substitute
python-3.6.0.exe for the actual name of your installer, and to create layouts in their own directories to avoid
collisions between files with the same name.

’python—3.6.0.exe /layout [optional target directory]

AT AT / quiet BEWOR R Eos .

3.1.6 {&B<st
%% Python J5, fAIAiE S Windows HifY) “FERFMIZIRE” T HASEMERTIEE . Yeff Python % HIF % “H
B DAELEP R R AT AR

B AR RGE 8 PO SR SN BN R D RE - R SRR S AR AN 2 A M BRAT AT A FEREREECTT
ToVE LRI, BIUN2e e H s EABPX LY, R B8 e MR AR5 B8 228 Python,

BSR4 T B N 2R BT AT SO, R M B A Ay S
“EIE” Kfse MR Python, {Hi& A F Windows & Python j& #) 3 BiAh, BAE “FEFFHIZIRE” A HCMZ&H

31.7 HihFEE
B¢ Python (i RITANE, KRR LTI 25500046760 R TB0 PR AR . Ko PEP 11 T
AP SCRR Y- B AN 1E B
o Windows CE {5k 3% % #F.
o Cygwin 273 A L2738 Python i REss (cf. Cygwin package source, Maintainer releases)
A K HA TR B G EME B, WS Python for Windows
W%
Python on XP [7 Minutes to [Hello World! ] | by Richard Dooling, 2006
Installing on Windows in [ Dive into Python: Python from novice to pro ] by Mark Pilgrim, 2004, ISBN 1-59059-356-1
For Windows users in [Installing Python] in [ A Byte of Python] by Swaroop C H, 2003
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https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/
http://dooling.com/index.php/2006/03/14/python-on-xp-7-minutes-to-hello-world/
http://www.diveintopython.net/installing_python/windows.html
http://www.diveintopython.net/
http://python.swaroopch.com/installation.html#installation-on-windows
http://python.swaroopch.com/
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3.2 A%

e TARMER) CPython KATHZ Ab, A —L8 SHHIMBIRERE L. DA @ THOA K = L) BRI 51 3% -
ActivePython HAGZ-F-SHAMER LT, 30, PyWin32

Anaconda JRATHIRlFARESL (40 numpy, scipy #11 pandas) F conda fAEHIZE.

Canopy HA Hnfaas AT & THE) 42T Python AT

WinPython F#5¢ T Windows B A&ATH, A0 T M @ 6 n fike g A e i T H .

TR, XL REAN & Bop AR Y Python B, I HANHiAZ L Python [ BA4ES ol 32 K.

3.3 &% Python

B AT RN AT 7 [ HE 4T Python, W] DA% [EAE Windows W1 BT i —SEERIA RIS i . AR BERE PP 4t
T MRS PATH fil PATHEXT AF S 3E i, (HIX (GEH THRRA . 2R%s. NREEE R Z AR
Python, 2% [E{#i[{i& )8 T Windows % Python 2 #) %%

3.3.1 Mi®R: REWMREE

Windows FLFFAE R P2 BRI RACA B ARUESFEE B, SO fr &SR A SRS B
TG R EIFSE R, WHTTF A A BRI set frd:

C:\>set PATH=C:\Program Files\Python 3.6;$PATH%
C:\>set PYTHONPATH=%PYTHONPATH%;C: \My_python_1ib
C:\>python

X LEPRE AR S SR I TR & AT RE A a4, IR H, dzds il & R s AL AR
HRRAR B LEBL

TEA 5 P A R R PO ER R, AVFEIT IR SRS RIS (E. 4275 python. exe ) H
SRUSINE TR K ARAB B PATH 28 PR 3 IE B AR AY Python 1Y 7 ¥4

BOKAMBEEOARRE AR, i Hh ITIR” JHRR “WEIMEAR", SE3TIT “RGEM" Advanced system
settings , $XJ5i $iily Environment Variables ¥4l . AEMCATIEAER, QI DAVSINSUE SN IR G & . ZHEW AR
GUAcH, TREOOTT AL T R DT (RPAERE BIACR ) o

#lE): Windows 22 PSRRI REGVE R 2 6, XATRESTEMS I PATH I S EGEIMER .

PYTHONPATH AZ 5 Python 2 I Python 3 By i AN, HIbERAEE RA& 50 B %34 1) Python A
AR, 5 AR B A B B AR &

hz%:

https://support.microsoft.com/kb/100843 ¥31% 5% ¥ Windows NT
https://technet.microsoft.com/en-us/library/cc754250.aspx F T lfaiH1G iR B 245 8211 SET iy b
https://technet.microsoft.com/en-us/library/cc755104.aspx il Tk A B EAS B2 SETX s
https://support.microsoft.com/kb/310519 {1{n] 45 PRI 15 5% 8572 Windows XP
https://www.chem.gla.ac.uk/~louis/software/faq/ql.html FZE¥EEE558 - Louis J. Farrugia
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https://www.activestate.com/activepython/
https://www.continuum.io/downloads/
https://www.enthought.com/products/canopy/
https://winpython.github.io/
https://support.microsoft.com/kb/100843
https://technet.microsoft.com/en-us/library/cc754250.aspx
https://technet.microsoft.com/en-us/library/cc755104.aspx
https://support.microsoft.com/kb/310519
https://www.chem.gla.ac.uk/~louis/software/faq/q1.html
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3.3.2 &k Python T[H{T3 ¥

3.5 Ji .

B 761 E B B8 Python AR TT AR SC BT 2 A1, W] REIEAEAE fir -4 /R A5 T /5 8l Python, 2T
ARl DA B

FELERR PSR — T L, ATRARERRARIC Y “Kf Python USHNIEIFRTAZ I MBI, DADE LR AR Fr-F5 2058 (i AR
ME] PATE . WISINT Scripts\ SUAFRIIAIE . X AAVRH A python SRIZFT#ER AR, I H pip M T
THRRNY . PIBE, oL n] A iy AT IR ITRAT A, B  H4T SO,

WERAELAEI RS B I, WG R AR AT 27, ik “Bi” JFRME. 8, AU
T R AIRSLE S WIATEMEW PATH o LEFG 2 Python 223 F SRS S PATH BREEACE Y, HNAS
HAze H 5500 B sl gean TR (BRIXHT 4% H C28471E) -

’C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.6

3.4 EHF Windows g4 Python Bzx)2%

3.3 BUBTIA.

M Windows f Python JH 2l ¢ /@ —DSC AT, FIH D@ M AT A A Y Python JiUAS . & FuiFiIA (slidy
A7) FRRERE Python AR E LI, FFREE CLIFIATZIA .

5 PATH AR RN, JEBhaf i IR A & iE Y Python fiAs . ESEM I T4% M 2 imi A2 RGEEHe, IFHH%
VEEASHER A B BT 2 A .

3.4.1 F&

M&HLTT

3.6 JiU 5.

4xJRy 2% Python 3.3 Jo B & A RHE Sl IE/RY PATH b JR8IFEF 5 B T Y Python JUARZY,
7 TR S WS S 3 v S = i o ] D I B e i K N AR o

Py

Bz 2 R BT LB W BT AR Python £ 830 - BT PAIEF Rt , H B8 @ R A fr 21T S5 E
1% 3| Python,
MR G T ZAUA ) Python (40, 2.7 F13.6 ), &£ E E| Python 3.6 &3l - Q2L 5] Python 2.7,

Lt

’py -2.7
QAR AR Python 2.x IEGHTIAS, TH22IAA T s
’py -2

PR S B Python 2.x B HTAE fH 3l -
WREEDI AT R, WIERM G R R s

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

3.4. EHF Windows g Python [5z)2% 23
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BRARTE ZERE IR TR, B 22 Y Python A ffEBIARF UM INE] PATH .

[F#EE81E (Virtual environment)

3.5 WA
015 3 B BT A 47 I AT B B0 0 Python WA, JF FLIEBLFRBE (60 FF B i 2 00 2 venvy 40 bk o 5
virtualenv TH) AT aiRAS, TR SR 700247 e BIRH 1 M RERS 10 F R A 1. AT 45
RRRESS, PP IR, SU A 467 25 Python HUA.

IV :1FS

1EFATEIE— S Python JHIA - QE— 4444 “hello.py“iy S, HA & AR A
#! python

import sys

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

M hello.py FFAERTH e, AT R v

’py hello.py ‘

TN 2 ST Python 2.x ZAGHIIRAS S AT EI I R . AR GR 28 — A7 ROy :

’#/ python3

BAE, HERITZ a2 A%IT Bl B Python 3.x {58 5 LAY ar AT BI—4F, 450] DATE BB Y95 %E ik
ARRGERF. RBEZAE T Python 2.6, THZRFA—4THECN #! python2.6 , RS KBHTEIN 2.6 HUAME
B

/L O

HER, SREAMAARRE, # “python” 5 AL 2234 AY Python 2.x MYBRHIRA . X 2N T 16 J5 A &
s Unix, Hfir4 python %245 Python 2.

fletE R

LRI %R R 35 Python SUF (B .y, .pyw, .pyc SCF) MIKHK. XRIRE A Windows BLFAY
RS HOBGE H A — AN SOy, KFEUTRAR Y, PRCSRT DAGE ) AR [R] i TRk B A5 1 i Al AS
DAY T2 2 Ab Rt BN R AR e il AR 03 24> Python fitAs , BLRBGRT55 —FTRINZ .

3.4.2 Shebang Lines

WERIA SIS —AT0A #! FF3k, WIFRA [shebang ] 47. Linux FIHARZE Unix #4FRGEARA R IX LATHYA
BLHE, EATEEAER ARG BRI M AZ AT A . 3453 &% SR VFLE Windows _E X Python JHI7
SERMER TR, B BIER T e 6.

97 fei/¥ Python il 4% (¥ shebang f77E Unix Fl Windows 2 61, RS LH-AZ B Mo Rige
ZMHR RS . SCRIELL &2

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

e python
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B, AREATHREE T

#! Jusr/bin/python

R ENIF A BOARY Python, [HR7E Unix E4iERYYFZL Python AR LA T iX—17, IRVIZLBLX LA
FIPAHT RSl a6 T R B o, AR EHE Windows F4i 5 —NFTHIA, A B84E Unix EA ], IRAGRZE
FHPA /usr FF3LAy—4> shebang 1T,

Any of the above virtual commands can be suffixed with an explicit version (either just the major version, or the major

and minor version) - for example /usr/bin/python2 .7 - which will cause that specific version to be located and
used.

shebang line ] /usr/bin/env XEH —MFKEME . EFTRE LR Python REZR 2 B, HWEFKHER
AIHETSCE PATH PASKEX Python FIHRAT S04 3X X W F Unix W env BEFAIFT R, HEEFHF1E PATH PAFTH

R o

3.4.3 shebang lines B)&:#}

shebang lines A 1] PA$H 8 BeA% 156 45 Python fEREAR A HMIRIT . 40, WRARF —4> shebang lines :

’#l /usr/bin/python -v

X5 Python DA —v 1T 2l

344 BEY
it INI B

Je Bl R T R AR R W Aind SCHF - E Y4 FTH Y Tapplication data| H SR 48 &R py.ini (B 6 A
CSIDL_LOCAL_APPDATA ¥ ] Windows i % SHGetFolderPath iR a1 H ) DAK 52 sh3ef T [ —
(H%EPEI‘J p)y-ini o MY And SCHBE R T R shaeny “EsdlE” A (B py.exe), T “windows” HiAs
Bl pyw.exe

“RRRERT HART AR E R FE SCIRSET rTIAT SOMRSS 0 ind SCPFR A E 3L, DR R B AR 55 1 119 ini SO
AEA G YT FALRAY I Pl A 1% 48 . ini SCPE I i

B5E X EiAEY Python jg&

In some cases, a version qualifier can be included in a command to dictate which version of Python will be used by the
command. A version qualifier starts with a major version number and can optionally be followed by a period ( [.] ) and
a minor version specifier. If the minor qualifier is specified, it may optionally be followed by [-32 to indicate the 32-bit
implementation of that version be used.

BI4n, — shebang line [ # ! python fTECAMAKRERF, 1 #!python3 A—MRAMRER, EHRIGE—
A EERAR

If no version qualifiers are found in a command, the environment variable PY_PYTHON can be set to specify the default
version qualifier - the default value is [2 . Note this value could specify just a major version (e.g. [2]) or a major.minor
qualifier (e.g. [2.6] ), or even major.minor-32.

WA R FR BERAR ERF, WA AR B4R & PY_PYTHON{major} (HH {major} /& LIEHEMN
LT AR ERT) PATE B 5e AR . MRS R BRI, JESh eI Meas B 2226 1) Python iRAR -l
A EERAR R B R R A, RENBESIIE, (HiZRA ] 582 1% R 5 P Hof 2 IR A

3.4. EHF Windows g Python [5z)2% 25
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On 64-bit Windows with both 32-bit and 64-bit implementations of the same (major.minor) Python version installed, the
64-bit version will always be preferred. This will be true for both 32-bit and 64-bit implementations of the launcher -
a 32-bit launcher will prefer to execute a 64-bit Python installation of the specified version if available. This is so the
behavior of the launcher can be predicted knowing only what versions are installed on the PC and without regard to the
order in which they were installed (i.e., without knowing whether a 32 or 64-bit version of Python and corresponding
launcher was installed last). As noted above, an optional [-32 suffix can be used on a version specifier to change this
behaviour.

Yk

o WSREABEEM KR, G4 python fil python2 R4 22241 £ #T Python 2.x [t 4, i34 python3
{5 S5 &% 19 Python 3 .x.

e 4 python3.1 fll python2.7 MANSE FULATETT, K RAC 5825 E -
o QN PY_PYTHON=3 , A4 “python” Fll python3 HRRHL H e 4 iy Python 3 ffi 4.

o QIR PY_PYTHON=3.1-32 , g% python R 3.1 (1) 32 75, 1S python3 R i %
41 Python (PY_PYTHON ARABA B A HE & T FZA. )
e UM PY_PYTHON=3 H PY_PYTHON3=3.1, fii% python fl python3 &R BIE I 3.1

ERIAEEAE BN, 3 T DATE S Sl AR 7 68 Y IND SO B R 1 i B INL SCPE R B0 FRCN [defaults]
. BEAPRIF SR T PY_ AT PREAS B A (R IND SR B AR X R/NG ) o ) BRSEAE HE A Y
PR INT SO R E I A

Bl

o W PY_PYTHON=3.1 %[ T PA N AR INI ({4
[defaults]
python=3.1

e B PY PYTHON=3 fll PY_PYTHON3=3.1 4T & A FNER INI 34

[defaults]
python=3
python3=3.1

3.4.5 iCHf

WS T EREEAS & PYLAUNCH_DEBUG ({EA[{E), Ezh#eFi2Wis BFTE S stderr (BJ: #E#il5 ). BRI
ofE BRI A TR AofiiseE, HE N R EE R Python A . B4 & BUAS 1% 5 R DA M T Hu 7 H
F Python FIRf I 247 -

3.5 BRI

Python i 5 #F H B (DA K %5 1Y) site-packages SC {4 ) fF il AE % % H sk e B M, R & T 5
Python ‘%% #| C:\Python\ , W BRI\ JE ¥ 5F @ #£ C:\Python\Lib\ Ht, 5§ = J B ¥ 77 il 1F
C:\Python\Lib\site-packages\ .

To completely override sys . path, create a . _pth file with the same name as the DLL (python36._pth) or the
executable (python._pth) and specify one line for each path to add to sys . path. The file based on the DLL name
overrides the one based on the executable, which allows paths to be restricted for any program loading the runtime if
desired.
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YICPEAFAET , K2 A TR MBS AL &, R R s s, L BRAESCHE 4745 import site
, WAL TA site o DA #IFKMAS HBACHIAT R B2 . BN BAR TT LA 406060 1) A X T SCPR AL
AAVHERE site DOMYEATES], HHARESREAEEAR.

Note that . pth files (without leading underscore) will be processed normally by the site module.
YIAE] . _pth R, sys.path @Ua#E Windows [IH T
o AETFIRIE, WIN—D A, %A XN T 4 AT H 5%

o WURIABEAS B PYTHONPATH AF4E, WA= WA, WEETFRBMELAH. iEHE, 7 Windows
b, WA BRI SR, AR BT IR R R E S (C:\ %),

[t [application paths ] A DAJE BSHAS N B3} 3% < HKEY_CURRENT_USER‘ il HKEY_LOCAL_MACHINE
432 R 1 :samp: \SOFTWARE\Python\PythonCore\{ version} \PythonPath " 1E} T8, PAS-S4 TR &R F
FFERAE A ERIAE I R T B RN sys.path o (WEYER, A ORI LREAR 70 L8H
HKLM, At HKCU i@ % h2s.)

o WRRE TIHESAE R pyTHONHOME | WIXGHARE Sy “Python F:H 7. A0, = Python W[ HfT 3L
B2 T E 7 “landmark 34" (Lib\os.py B pythonXY.zip ) PA#fEWT” Python = H 3% < R4k
#| 7 Python £ H 3%, WIHETZCIFIIH LT H RIS INE] sys.path (Lib,plat-win %), A0,
#:L» Python FE42 2 MAFAETETI M F 1 1) PythonPath #4351 .

* QIR F] Python Home, A E PYTHONPATH FEAREE, FF HHARFIENRIT, WG ARAM
XA HEEGARRAE (130 . \Lib; .\plat-win %%),

QURAE A AT SO S5 A B ] AT S B H S 4R 3 pyvenv. cfg 3O, WIPATRAERIE I -

o QR “home” B— Xt AL, HH PYTHONHOME A E:, WIAEHE W 46 07 B i AR AN 2 3
AT SO AR

B HSEITA &R

* 1517 python.exe , B(F: Python HRH LT HAl exe (Z23HUA, BUE K H PCbuild H3%) I, #f
SO, TFANENR T R OB IR SBGENER T R AL AR R AR

* 24 Python FLAEE ) — 1 exe (AFAYHR, lid COMRASE) W, FARLHERH “Python Home”,
BLE TR AR DA . IR BRIBGENER PR HA <Y AR P4

* AR Python AFI T 1 H ot R MR (g .exe, —SARRarRmRsla), Walks
FHEI— 25 A — SR ER N B AR A B A2

Xt FIRLEAE ZLKF Python HHZ SR AR P B AT ORI, PATR EEBCR B 1k -5 HoAth 22 o :

o TR HATSFE P E—A - _pth XM, HP - H . X 2R IER ARG AS B 8 g Bk AE
HZM site , BBAEFHE import site.

e If you are loading python3.d11 or python36.d11 in your own executable, explicitly call Py_SetPath ()
or (at least) Py_SetProgramName () before Py_TInitialize ().

o VWEIRHN/EEE PYTHONPATH HAE S B3k H N AT python . exe Z Bl E PYTHONHOME ,

o QURGORBECE AT AL (I, @R —D A AMITEEIE T filepython.exe't 2 K AR) , ir AR
¥ B FoP B landmark St (file:LibNos.py). (R, T zip AR A LA EZCAE, (ALK IE]
IEfir 44 1) zip SCF.)

IXLERE PR AR GEE B 2 I S AR e T 5 B R P RSB E— B AR EPERY B AS . B0, P Al BB AE
B S Y R I B PSR, SR — DN EBCR AR, PR A SOnT REATI IR 25 2 32 B R AN T
i A P AR HE AR Y S

3.6 iU 5
o WM . _pth XS pyvenv. cfg IR applocal #E
o MEE AT SCHAHSRES, W pythonXX. zip fEATELEN) landmark .
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3.6 iUECIEH: 7F Modules (& PythonPath ) "N & MR RT DE It LR 7
H B A importlib.machinery.WindowsRegistryFinder . ¥ Windows |, MBI FAE
3.6.0 e RURCAR T, B REFREAER R BAISINE] sys .meta_path

3.6 BiANRLR

UG Python ) HARZAEFTA -G A n BoAE, {H2 Windows A —SEMURFIR R VE . FERRIEZE RIS A — L8
BEHRIAC TS F B (1 X 2

HE T Windows PRI CSEAE mswin-specific-services 7,

3.6.1 PyWin32

Mark Hammond ] PyWin32 #u 2 —2 F T 52 Windows i@ SRR . X AFEDA T SC AR T
* Component Object Model (COM)
» Win32 API ¥ |
- B (Registry)
o FH{EHE (Eventlog)
» Microsoft Foundation Classes (MFC) FH F" 5L
PythonWin J& PyWin32 Fffa7 f— 4~ il MFC W AR . B — AW ELRA R ATk A IDE.
hz%:
Win32 How Do I---? by Tim Golden
Python and COM by David and Paul Boddie

3.6.2 cx_Freeze

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

3.6.3 WConio

1T Python /S 2k B2 curses (UPRT-2E Unix %5, [H itk Windows iAG — M2 % : T Python
) Windows 514 /O .

WConio & Turbo-C ) CONTIO. H 2 1figs, T 02 CA A .

3.7 #F:E Python £ Windows

W VRAE H T %1% CPython, PGB ZFREL source. o W] DA 2B BUAS O JRACAD , b W] DATE B85

checkout. .

TEACHEA 6145 Microsoft Visual Studio 2015 /44 f# Py AT H SCH4, B2 TH7EE 7 Python A1 9w
e, XM T PCbuild HagtH.
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T PCbuild/readme. txt PASRECE XM ELI R — KGR .
B XY R, #5207 building-on-windows .
W%

Python + Windows + distutils + SWIG + gec MinGW &}, [ Creating Python extensions in C/C++ with SWIG and
compiling them with MinGW gcc under Windows ] 5, [Installing Python extension with distutils and without
Microsoft Visual C++_| by Sébastien Sauvage, 2003

MingW - Python extensions by Trent Apted et al, 2007

3.8 AN FITHRE

3.5 BUBTIMA.

IRAREATIOR — MM & /) Python 385K ZIP SCfF. B BV — N R PR —EB2, A2 i
L P E B .

When extracted, the embedded distribution is (almost) fully isolated from the user’ s system, including environment
variables, system registry settings, and installed packages. The standard library is included as pre-compiled and optimized

.pyc files in a ZIP, and python3.d11l, python36.d1l1l, python.exe and pythonw.exe are all provided.
Tecl/tk (including all dependants, such as Idle), pip and the Python documentation are not included.

il AR RATHOREFE Microsoft C Runtime , W FFE 22368 7 ORI IL I B . B 47 vl REE &G
GAFE P RS L8 T Windows Update H 244, I H Al LA TER G H X 45| ucrtbase.dll %
iRl

=7 A %l B AR P S AR AT 288 o XA KATIOR SCRHR S AL Python 228 EERE ] pip
SRATEOBIE R, A w] DA/INVOHLKE pip A& BRI M BT H SR dw, =0 Wz A
FP) o (9T ) AbBR, PABETT 2 A\ G - B BESE 0 2 mRERS A OR S BT A e 2

NI T XA AT P ERE B

3.8.1 Python N FHIEF

JI Python 4 5 (1 B AR P A — & SR I P T X — = st AERX RS OL T, AT DA A A XA T I 222
WA E Python FLA A . HIEENIZA ZEY] (BEEMR, ENZAERLAZ T, ML,
B L T B AT RA T SCPEA R JR B Ry it 2 —Se g, (EOA ] PRt 7 i g (R . B E flny jmshas, %
AR IR RINAR Y )& AE Python FazfTily: FARRTLAER], Al MURAEE T LASRE , SCPFRIBH] PAIE R
BT TERZEFOT , HE USSR BAZ A 5 0 4 A% ) iy A Tl BEVR T Py_Main

B B 5 v e AR (A A BRSO 2R A BREE DT K, B BT R Y i AT S RCEL A python. exe X
pythonw.exe . FEXMFILT, MHRRFHRFE/R Python MiAEHELER# 8K, - HH /7 l fEICARF -5
b IEAEIZF T Python HERE LR SRIKIX A0 TT5K o

X JE— ROk, AW Python WFT S8R H 4%, AR EANIERAR BRI (1 & S
Zhis, WAILAMETHAGE, ROGTER SN R 2 i AL fE e R AR

3.8.2 #& A Python

AR AR 24 55 1) B P AR G 8 Sl R s AT, A K Python AATHRCRT AR T/ EH Y. 8%, [V
R IR HREAHLACHD , FLGRFF A python. exe SUEHEMM python3.d1ll . JLit@WbF s

3.8. BAXBITHRE 29


http://sebsauvage.net/python/mingw.html
http://oldwiki.mingw.org/index.php/Python%20extensions
https://www.microsoft.com/en-us/download/details.aspx?id=48145

Python Setup and Usage, £[F] 3.6.10rc1

DU, RHIAR BAT IO 46 5 W AR 7 22001 H S Pt 2 AR AT i 284 Python fFRREES .

SRR R, AR AZCR BT E, ORI R Z i A Pl e R AR . B0, ()
TRA TR AT RN 3 AL 2 8] A ARAR R 1

3.9 Hib &R

hzH:
Python Programming On Win32 [Help for Windows Programmers | by Mark Hammond and Andy Robinson, O’
Reilly Media, 2000, ISBN 1-56592-621-8

A Python for Windows Tutorial by Amanda Birmingham, 2004
PEP 397 - Python launcher for Windows The proposal for the launcher to be included in the Python distribution.
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cHAPTER 4

EESIEZRGEH Python

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

Python #4T7E 25 438 R 49 Mac OS X FIFUATHEHA Unix & _LJFBRIERAHML, B4 — LA H i 27
Mac OS X I HANFRS MY DI RE Bl 40 IDE B {457,

4.1 En§fn<4E MacPython

Apple 7£ Mac OS X 10.8 FH# %4 Python 2.7, {HARHLH] PAFI Python website (https:/www.python.org ) B4
I Python 3, Python 57 7E | 3 H i ] [, i Python B PAZASHUAR 7 B = EA T4E i F DR AT e B
226 PowerPC 254 A EE K I,

TE L BARNR S JH A R 5 -

e A MacPython 3.6 folder in your Applications folder. In here you find IDLE, the development environ-
ment that is a standard part of official Python distributions; PythonLauncher, which handles double-clicking Python
scripts from the Finder; and the [Build Applet | tool, which allows you to package Python scripts as standalone
applications on your system.

e HEZY /Library/Frameworks/Python.framework , 3E Python R $hfT SCHERIE . L8R5t
FLE TS INE] shell P4z, ZLHIZE MacPython , fRW] AR ML fRixX =T H . Python A $AA7 XA IIAF5
FERETCLE fusr/local/bin/ H1,

Apple $#2fLf4 Python MUAS 43 S35 HE /System/Library/Frameworks/Python. framework fil /usr/
bin/python 1, FRIKIZEA NG B MHRIXLE R ZE, R EATH Apple 3519 i Apple 555 = 7 84
WIRE, WERARIEE python.org 223 HT 1) Python filiAS, HRAARM TN R 2 e AN [{EER A 1
Python , [AILARAYEEAEA A S IR E AT B E— BE B 2L

IDLE 40— IIS R, SRVFIRTT Python SCEY . 2R Python BT, ARAIZIT 4R 161 SO 3L
N4

ARARZE HoAth Unix V-5 _Lf9 Python , AR AARA % B354 5 A Unix shell 1247 Python IR B3
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4.1.1 a7 Python [

£ Mac OS X _EIFIa{ii i} Python Yy f iy V4 /@il IDLE ST KBRS, 2 & 10 Ml 4 A 053, IFAE
IDE ZATHHE T “HH)" .

If you want to run Python scripts from the Terminal window command line or from the Finder you first need an editor
to create your script. Mac OS X comes with a number of standard Unix command line editors, vim and emacs among
them. If you want a more Mac-like editor, BBEdit or TextWrangler from Bare Bones Software (see http://www.

barebones.com/products/bbedit/index.html) are good choices, as is TextMate (see https://macromates.com/). Other
editors include Gvim (http://macvim.org) and Aquamacs (http://aquamacs.org/).

TN At 1 ia 7AW AR file: usr/local/bin {3iT shell # R EEAEH
& Finder ATIRIEIARE , VRA W 38
o A HE I F| PythonLauncher

* #$¥ PythonLauncher {f4if i finder Info % T MIA (SAE(T.py A WMEANHRF, K5
Wit 4. PythonLauncher 545 F g R4 M A B R sl =X . P =X AR R — U
ICHEEET, SRR SR RA R A .

41.2 FEERERRAEHITER

XFFIHIASHY) Python | RFFEER —4> Mac OS X YR 2 4b: 5 Aqua B N EBISREFMAET (M52,
A BRI ) TEARER 0817, (] pythonw [ A2 python HJH A HIA .

With Python 3.6, you can use either python or pythonw.

413 BE

OS X |11y Python 38 4F i A AR (1) Unix PRI5AE &, G40 pyTHONPATH , {HJ&> Finder & 2 i F2 7 15 &
X oA R EARMERY, AR Finder 78 )37 B B AN SR .profile B .cshre . WRFFEAIHE—A30H:
~/.MacOSX/environment.plist . A XHEEE, HZH Apple FIH AR Y QA1067 .

% X THE MacPython 223 Python (UR{E ., Z:4 5040 9104 Python & FR4).

4.2 BEtRA%IA

MacPython ships with the standard IDLE development environment. A good introduction to using IDLE can be found at
https://hkn.eecs.berkeley.edu/~dyoo/python/idle_intro/index.html.

4.3 ZIEMHM Python &

B I T EW] AEERAS M Python 40
o A DA FRUERY Python distutils #55, (python setup.py install ) Z&ER{bf.
o 2N LT setuptools P pip A LRE, 7S https:/pip.pypa.io/ o
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4.4 BRALERETE (GUI) 22306 #H Mac

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

PyObjC is a Python binding to Apple’ s Objective-C/Cocoa framework, which is the foundation of most modern Mac
development. Information on PyObjC is available from https://pythonhosted.org/pyobjc/.

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

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

PyQrt 27— MR TiiE 4 GUI T E A, nJ¥E Mac OS X _AHMIE4T . B 215 B A FE https://riverbankcomputing.
com/software/pyqt/intro 3%,

4.5 HEX Python fE XX Mac

JBCEAE MacPython 3.6 S H Y “Build Applet 7 T HE I FAEIR H CHITTHEAL AT 61/ Python AR A
FRE Mac [ RE 24T, (B2, BT HAREIRA, JoiAHF Python BHIREF 70 K4 AR 7

1 Mac _F#RE A7 Python [ AR (bR T H 2 py2app . A X ZAEM M py2app WHELZE L, WU
http://undefined.org/python/#py2app .

4.6 HihEFiE

MacPython i 'f% %3 jj% Python (i /i & F1 B ¥ it Mac _F@— MR EER) SR R

https://www.python.org/community/sigs/current/pythonmac-sig/
HoAtuley F 1 Y52 MacPython wiki:
https://wiki.python.org/moin/MacPython
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APPENDIX A

RIEXTHRR

>>> R H A L EGA R Python $&7-4F . FEAE 2 R T BB AR H Ty AR M REAR LIV T IO AR B AR 2 1

. The default Python prompt of the interactive shell when entering code for an indented code block, when within
a pair of matching left and right delimiters (parentheses, square brackets, curly braces or triple quotes), or after
specifying a decorator.

2t03 4 Python 2.x (TS Python 3.x (R T 5L, AEUSALTRACHS S AU USRI I3 BB R A
DU ZI () AN 2 I
2t03 f EFFEFRUEIE Y, B4 1ib2to3; HHRME—SZ AT X Tools/scripts/2to3. £
2to3-reference.,

abstract base class — IR IR G EEFFR ABC, @Xfduck-typing BAb7E, AL T —FhE LR O
X, M2 FHABRIGFA hasattr () B TREMECHE RS IR (FlanfHE BRI ). ABC5IA
TR, XM EM R 5 A2, HARER: isinstance () fl issubclass () FrAR]; i
I abe FEHSCRY . Python HAFFZL P E ) ABC I TSLBEHE45H (7F collections.abe fidkHr) .
BFE (FF numbers ) L i (FF io Bithdh) . SAEHRESANEEE (FF importlib.abe bk
H) o ARFTRAE ] abe ka3 H 2 ABC.

annotation — A7l KECEIIEAARE . REM:. RETESSUR MHEIARE, BEENE Npe hint Al .

SR AR AR IS TR AN D ), (HA R AR B AR B AR £ AR . SN R
__annotations__ fFiREMH:A.

2 W variable annotation., function annotation, PEP 484 1 PEP 526, %fitIhEEH NH .
argument — 5 YU REBHE 45 function  (B{method ) W{H. S0 HWiFh:

o KT A TEREOR T T A AR R (BIA0 name=) SCEAE N A STERTI A <+ YT HLH
ME A 28BS, 3 A1 S FELATRXT complex () HYRMHIET K724

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

s AL E Ade ARTRETSHNSI (CESHOTH T SR ERRIT L AR S AR R aa A
* Wyiterable P TCRGAL A 2B, 3 A1 5 FELA TR g T B S 4
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complex (3, D5)
complex (* (3, 5))

SRR REL X R AV L. A7 RN B 0 calls —7 . ARABIEYE, (k50T
PSR AR A BHG S O (E 2 B X I oA

7% Wparameter REFZEH , BT ZHGESHIIXAAL PEP 362,

asynchronous context manager — 525 |1 FSCEPIZS AT £ WL E X _ _aenter_ () Ml __aexit_ ()
FEFRXT asyne with @A) P RFHREEFTEE S, B PEP 492 5] A,

asynchronous generator — 52524 R %S IR [BI{E Nasynchronous generator iterator WA . B-5M ] async def
T SRR R BARAARL, ARRZAATET B vield REX A4 —FRIIWTE async for fEHH{H
HME.

BEARTE T H 245 5 AN ae s L, (BAERS S OU N R BE 248 7+ £ m Bk K& . WERTFEE A
FARE S, T 4 FR ARG 8

S ST B 617 await FEKEE async for MUK asyne with i,
asynchronous generator iterator — 535 /L R 25608 asynchronous generator FRB BTN .

WXt J& T asynchronous iterator, 24§l __anext__ () F{ERAI &R Bl —AN 0l 2R 4 sk AT 74
A S R A U L) R —4> vield ik

f4 yield QUG AL, JCfEH AR IR (IR RATHR vy FA). % 5
R BERE TN anext () BENITFEMEARIKELN, © 2N LRASNT. S0
PEP 492 #11 PEP 525,

asynchronous iterable — 525 [ %A% 7 £ async for EHA R M A M X L. LAESTE W
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator — S2B k03 SLHL T __aiter_ () Ffl __anext_ () HYEMNS. __anext_ Wb
R 8] —A~awaitable %45 async for LI RAARN __anext () FEFTIR IR S5 R
%, HIHF| K —1 StopAsyncIteration F#. H1 PEP 492 5] A,

attribute - JEPE SCECE]—XTRAME, ATRAGE S 3kl ARG . flan, R 5R o BA
— Mgtk a, WATLAR o.a REIHE.

awaitable — WZEfER St GEAE await FIRK BN S . A PAZcoroutine {2 B __await__ () FERY
S5, ) PEP 492,

BDFL Benevolent Dictator For Life, a.k.a. Guido van Rossum, Python’ s creator.

binary file — “_JERI S file object RENG TS F 7 K xt f. THEHISCHARI G AR DA HIEEEL ("rb, "wb!
or 'rb+"') FTHMICH:. sys.stdin.buffer, sys.stdout.buffer DA} io.BytesIOfil gzip.
GzipFile [SLH.

A5 Wiext file T fRREMSTES str RGISCIERTSR .

bytes-like object — =ik %f 4 7 FF bufferobjects H: H. 58T C-contiguous LRI % . XIEFFA bytes.
bytearray fll array.array X%, PARIFZEH memoryview X5, PN Gl 1E 2 fp 3k
BAREEP R s XS E IR AR . PRAFR B SO DA S R R IR A

FLCPRA R ] 2R R . XM RAE SR PR R TR R ARG A R
B T44% bytearray PAK bytearray i memoryview. HAMMEER —JbHiRRAT T A W] 2%
G THREEFWERXG] ) RFRREBI T4 bytes LAK bytes MR memoryview,

bytecode — “y1ify Python YUY &4 74785, I CPython iR & o/ Python ¢ Y AL . 7
LR EAFAE cpyc S, SRS AT [A)— SO R EpR - (AT DA G 25-K5 U B0 4 150 7
Tl o XA [P S ] B ERYE 7 R A AL B virtual machine 2 b 3§ N [A Python
FEAL R T A&l , A -—ERETEA ] Python A EARZ .
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FATHFE A F 2 1] DATE dis B SCRY R A .
class - & I RANE P E SO SRR . 20 SGE B AL S M HZ IS SR - T B E I i 8 s
class variable — Q338 & 7E2 g LAYAE &, I HAURFE R B Z S B0 (A 27 20 LB 850

coercion — ST The implicit conversion of an instance of one type to another during an operation which
involves two arguments of the same type. For example, int (3.15) converts the floating point number to the
integer 3, but in 3+4 . 5, each argument is of a different type (one int, one float), and both must be converted to
the same type before they can be added or it will raise a TypeError. Without coercion, all arguments of even
compatible types would have to be normalized to the same value by the programmer, e.g., f1oat (3) +4 . 5 rather
than just 3+4.5.

complex number — 528 WHIE SRS R, Hoo B BT EEER A N — A SR — A A REAR
MR, (1 B AR) AYSEAER, W TERCAT SN 1, TR S J. Python NE T X4
By scfe, RN TREARIS T 20 g —A 5 52, BN 3+15. WPRTEZE math BEER ARG 15X
WARBRA, WHA cmath, ER MR — DB BAEARE . WRIRBOER A L, ZIgE
LA LA AT AR 17 L

context manager — |+ F3C8FHIZS AF with 50, @idE XN _ _enter_ () fl _exit_ () FEFRE
HHFEDRESHIN G . 2L PEP 343,

contiguous — #4; —NFh AR IS C i 45 Fortran i 8l S0 N R LT . BYELErh )& C Al Fortran 1447
K. TE—4EB T, BT 25 H U PE NAE TR b A SR HES Y, R B IFUR s RS 0y . FEL 4k
C-IEZ gy, M A HES B e — A2 5 5 R 25 H I B bl . {2 7F Fortran JEZ25 40
W RS — ARG Hebk.

coroutine — P Coroutines is a more generalized form of subroutines. Subroutines are entered at one point and exited
at another point. Coroutines can be entered, exited, and resumed at many different points. They can be implemented
with the async def statement. See also PEP 492.

coroutine function — PHpREREEL IR W] — 1 coroutine ST EREL. THAERET T asyne def {BARE X, FF
A REfL P await, async for fll async with e, X2 H PEP 492 5] A

CPython Python ZRFE1EF WIMITESLEL, FE python.org [ % . ] CPython ] —i] F F7E0A i S B Hofth
SEFEIGN Jython BY, IronPython FH X 41l

decorator — 3EHg% IR ITE N 75— AR BRI, Sl HE T ewrapper EIATEAORMEATBRAUE S . BRI
LA TAdE classmethod () Ml staticmethod ().

PR U RN, DU AR B0 SR S R Se 45 i

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

@staticmethod
def f(...):

RS R T8, (B ER A . A SRR PN 1T 2 0 eR B0 SORI 2858 S S0

descriptor — filiih gy TME LT __get_ (), _set_ () B __delete_ () FIEMIXNSR. Y—1KEMH
HTERERET, B RERR ET S ST R A IR A & . EEE IR, O a.b RIREL. WE S
— N EVERTSTE a (R FHAPERATN b XIS, B b 2R, WS X R iR
. PRI R SR &2 BV 2 I PR Python (1) 65 RN VP2 SRR ELAE , 035K %K.
FE. B EhE. B EARST RG] &%,
B FERRFF FER A 7T 2 descriptors.

dictionary — ‘72t — /N SEECKEA, HoH BT B BAR L S B AR B BB, BRI DARATE M A __hash__ ()
_eq_ () HERXNS., AE Perl 5= K4 hash,
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dictionary view — “‘FHLFE] M dict.keys (), dict.values () fll dict.items () IR EIRINTEYEFR UL
ME. ERETFREEN - ISHE, XEREYFHUARR, RSN A BRI
PR o BUE R4 26, AT list (dictview) . &I dict-views.

docstring — SCRYFAFHY (o098, BRBCEH 2 955 — A RaA U BU 47 5 P . EAEAUHE AT &
B, (Hu R R B A RBERIRAY __doc__ @M. mTErITFRIBHNA,
PR IR GAT S A LT (o

duck-typing — W1 8% f5—Fhgn e g, B AMRKEE AR RAORG ST AAIEMWED, MEH
PO A s s (“BRRGN T, MERREGEN T, Bagemet.”) hTmiEe
Fm AR E 2R, Bt AT A P i 2 AR ORI T R G . B9 FRALRG M type () B
isinstance () f. ((HEFEM BT DAGE A 40 28 & fE kb s, ) MIfEES R hasattr ()
K M BE EAFP S o

EAFP “KJFHORIF AT S Y " B3 SCHEE . XAl Python 3 HIACHS 4 5 XUk 2 B8 i s 1) S8 BB AP AE
FAEABE SR AR R o X P T PR A R RO R R s ] try Ml except 4], T HAXHY
MR PTELBYL XA%, LT C 452 HAliE = .

expression — FKiA R, A piece of syntax which can be evaluated to some value. In other words, an expression is an
accumulation of expression elements like literals, names, attribute access, operators or function calls which all

return a value. In contrast to many other languages, not all language constructs are expressions. There are also
statements which cannot be used as expressions, such as i f. Assignments are also statements, not expressions.

extension module — " JEELHe DL C 50 C++ i S5 HUHIEL, (1] Python iy C AP SR 515 F Bl A K P AU E

TEH,

f-string — f- 7 A £ 5P BISRIOEAT R FIEEE RN AT B AS SRS R S TR
8% . 2 PEP 498,

file object — SCPRXF G X AN ML ) SCIF APT DA T2 BT S (A read () B write () IXFERYTT
5) o MRIEHAUET SRR, SO R AT DAL P BLSCREESCHF, XA f, SR NI SR
AR (PIANbRHER A/ . AR X BT IS ) . U R WP ST 23 2 80A.

SEPR A =R B SO G B G =2 ) SO, Goh =R S DARSOR . BT E X
TE fo b, BSOS R TE e A open () PR%L.

file-like object — LN 4R file object W [R) SLiF] .
finder - # 4Ry —Fh 2 AR T AR loader XI5 .

M Python 3.3 JZAFE AR BU I A $k 48 Lk 12 & 45 % BLE sys.meta_path ], PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division — [i] FEURERRIE ) N & A B S BN BE R YR . I FEURBE BB // - B,
Fib 11 /7 A WITELRRE 2, S ZMHRRIF SN EIERRERE 2.75 . HE (-11) //
4 &) -3 Ak -2.75 @ TR ASRI4EE . WL PEP 238

function — % 1T DA [ & 3R R AME ) — 415 A) . i8] PATA HAZ AT B EZ AN 520 HE R B ST
Wil « 5 Wparameter, method F1 function Z&75,

function annotation — FErbATE B4R BEE0E 2 5iR IBHE R annotation
PRV R TR 2042« BIan AR s Z A int SEOF LR E—4> int {H:

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

BRI I TR DL function —5,
& & Fvariable annotation F11 PEP 484 % I GE A
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_future_ —Fh ORI, RIRRR R GO RS -5 2 BT RE R AN AR B T S R

15%3%@/\ _ future_ BHIFXTEH A AR EORE, AR DA B AT i RO AGE 5 A ST B
BRIA

>>> import __ future_
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection — J S W TGS T4 1 FH (%) N A7 2S (B A R o Python S a5 | FTHE0RT— A RS A AN
FTAGERG | OGS 0 s SR A TR M) o W RABE ] gc BBk fil s [ i s -

generator — LAY &[0l generator iterator WIRKEL. BRERMBGEEREL, AFAETHOY yield &
KA DA =2 — R AL for-IEHAE I 8@t next () REE—IKEL.
W ZARE AR R, BRI N TR R AR AR B R E . AR FEEERIBAAE S, EHl
FH A PR DATRE Gy S

generator iterator — ZE RS IEICES generator PRELPTOIEEMIRT A .
FAS yield IGHFEEAR, 0S4 HI AV EHATIRS (AFE RS RMERER vy HA]) o 241X £ &
Rk REWEN, BMNBEFACESRSIT (X580 AR T LG 13538 bR A2 AR K

generator expression — /|2 )% 2%k, An expression that returns an iterator. It looks like a normal expression followed

by a for expression defining a loop variable, range, and an optional if expression. The combined expression
generates values for an enclosing function:

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

generic function — {Z MR Sy A [] ) 228 S B[] B4 1) 221 BRSOV AL BOR) eR 8 R T IR 2 ph IR EE SR
R 7 1% ik R A~ S B

5155 Wsingle dispaich RiEZF4H . functools.singledispatch () 2/figsA N PEP 443,
GIL Z: W global interpreter lock

global interpreter lock — 2 R RESS 8 CPyrhon fEREAS IR B —FPHLE], BRI —B 20 308 — AN e
PWFT Python bytecode ., BEHLHITEIT B EXT G (36 dict SFEENERE) 43I &R RS
£fdifb T CPython SCHl. AR INBI M MREAS S AL T (8, HAAM N2 HidE T2 AL
RS DRI .

g, BEBEhRE Bl =05 I R TR AT T 4 BT 55 00 P 4 w0 A IR GIL
BEAh, FEAT VO AR A2 SR GIL.
QA (CAERSALEE R BUE I S8 ) A 2™ MRS 55 I MR, PRI 44
A AL AR DU T B PERE . 3845 SO MR Rl M BE A 18 i 3 B DA AR AR %, AT B A DA 4
o

hashable — nfWy Ay — > X 5 14 0 Ay fEL A0 R AE FC AR A Jo 0 N 4R A8 REBOPR Ol Tee A (EFREAA
__hash__ () Jrik) , IFATLARILAX AT (ERERA _eqa 0 Jik) o AIGAXIR L
I RAT AR G A (L LRSS R A A ]

TG A PSR SRRSO SR AR B A B, PR Ak S B A A P Bt e A fE

All of Python’ s immutable built-in objects are hashable; mutable containers (such as lists or dictionaries) are not.
Objects which are instances of user-defined classes are hashable by default. They all compare unequal (except with
themselves), and their hash value is derived from their id ().

IDLE Pytl;)&n B IDE, “LERiIF Kk 52257 B9 RS . /2 Python ARk K 4TIty i B4 g A 2 1 AR
R
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immutable — Anf A HAREERNR . AR GEFNT . FAAHAICA. AR R RS .
RIDBAFE— DA FRIE, WD AETEFN . BN S FE RS A AR 2 ETZAEN, fm
(S L EuE B

import path — AR hZME (s 258 ) HARIIIER, SR pah based finder JRAH A
Hbr. FEFAR, BAEIIZEFERE sys.path, (HXRHPEABLATHER A LHRMH __path__
JE .

importing — A 4— ML) Python fURSHE N I3 —AMELBR ) Python (RS BIr (s I YL 72 o
importer — A %R AR MBI G O REEJET finder X & T loader .

interactive — 33 1 Python 5 5 — a2 B MERERS, BIAR AT DAYEMFRESR P2 R A7 5 i A B AL eIk =, A7 Bk
THERHRER . REATSHHED) python a3 (WA AEARIGTTHEALITF 46 3% B b g B AH .3 B
) o A I AR SR I B H RN L i s X Rb o XS AR . (GG help (x) ).

interpreted — f %! Python —ZFPRREALIE S, S RHmIFAIET, BAMWE M XAH TF 1%
PREARIAEAE T A BB . X R I5 S T AL a1 T I AN 5 S = B i o] PAT SO st T AR
BUEFET BA AR BUE S BRI AR, B AR PR TS g . S Winteractive,

interpreter shutdown — fFREGS P 241 2R I, Python fERE G- UE A — MR AT B BOT E LR
AETECIR, PIAIRCR % F S N ARSI S5 . Bl 2 2R R eI 2 o Xl A P E S
e 55 U R A A AT o E S P BEAA TR W] RE B B A R, TR R LB ORI B U
EARTARL (IR B 1A PR BB AL 55 -

FRREAS T 2R IR R __main_ AUHREETIZTTHI AR O 58 kAT -

iterable — n[ EACA R BEAS B — ik | Ho A DL R 5. R aEAC T R B O 45 B e A 2T (D 1ist.
str Ml tuple) PARIESCIEFHZRAIGIAN dict. AT % PARGEX T __iter_ () HiEEELEH
T Sequence 15 XY __getitem_ () HYERMTE H & XEXT4.

AERXTZ T T for MEIRDA K2 HMM TR Z— NP (zip (). map () )o J—AA[ER
MENERNSEAEHWNERE iter () B, BERENZASSEAERL . X FEAREH T XELE AR —
U 7 o« FEAE AT AR S, PR AR B iter O B0E HOAFRER TS . for IBMEN
PR SALBEARSEHAE B8 — MR A iy 24 72 B RAENR I R RAF B AR . S Witerator, sequence
PA K generator

iterator — KUY FRFR —ER RS . ERFEAERIN _next__ () H¥E (B HALL N E K
Bonext () FRERENR PRI 248%A BRSNS % StopIteration i, FXHHEL
st BRI C AR, AR next_ () HEHATHIRT] K StopIteration . £
TAIRA __iter_ () HERRBRFENZERIBXNILH Y, FILERIFUEWR S LIS, AT
FHAB T BTGB KRBT G . — A BEF BN & 2 K ER P B RIS . 25T
% (N 1ist) FEARBRR A A iter () BREEUETE for IH 6 A B RS = A — AT B AL
o ARAEPEE BT RS 26 A2 53R [P 7E 2 ji i AC AR tp R R ] — s R &, AR
Kkt EEN.

W25 H A F typeiter,

key function — H#EpR % T R EEUPRRE IR £, 2 RERS IR [0 T HEF SR CLAO R W A 4. BTN, 1ocale.
strxfrm () A HTA B —AF A DKIHE T 29 1 HE 4
Python w5 1 2 T H & Ao F 8 s ORI U R HEAL 84 41 7 K. HAP 36 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby (),

S —MERBCE 2R 7. BN, str.lower () 7R AMIVEZBS K/ NEHEF 4R AL 5k,
SERB AT 1anbda Fkx0ORAIE, HI40 lanbda r: (r[0], r[2]). i&H operator il
T =R B ERE: attrgetter (). itemgetter () flmethodcaller (). & AE WIHT
—T PASRE B RN ) B pR £ s 191

keyword argument — 3P E S Wargument ,
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lambda — B fliexpression ¥ S 44 NERBR R, b A AETH I IOR(E. Q18 lambda e85 AJA

lambda [parameters]: expression

LBYL B GBRER” MSCHS . XM RS g 5 XUA% SAEUEA T IR ) sl 2 1 S O A A i P 4 1F . I
A5 EAFP J7 UG O LG, HAF R KR 1 £ 14

L2 LB Y, LBYL S8 “AF/” M “BRER” Z R EAF Mg R . B, AR it
key in mapping: return mappinglkey] A REH TR A EAEZ G HAMLKFE N mapping H
T key T i X ) AT JE B 681 EAFP 5 R g

list — 514 Python N B ) —Fhsequence. BIRAAHNZR, (HHEIUT HABEF h RO m A%, V)
[ TCZ IR S A% R O(1) .

list comprehension — FI#Hl: X AL B — AN 7 91 v i) Bir A3 80K 43 JC IR Eé*%ﬂ%%ﬁ’ﬂ*ﬁ%?%%‘%o
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
) 255 5 [ A R F oS 2R AR BOR B AR (Ox.) B FIFR. o i ?/UXET [, 2R A g
range (256) HHIFTAITTRA AT

loader — JIERZY ATTMMEMBIRT G . BUHIE L4 load_module () BTk, MEAHE T B —1finder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

mapping — WL —FP SCRHME BB ARSI T Mapping 8 MutableMapping g3 BT e ik m 2%
T E, RS H 74335 dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder — JLEEEERIRES sys.meta_path WY R TR R finder. ToIEARE TR 4% Spath entry finders
FEAE RIAHFF A ] -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass — 0 —FPHTAIELRAIE. B LAFERL . REMAELN L., TR AFTEZ LR =13
QI B2 . JCEBA3 T8 1) X S 0 A 5 AP S Rl — N BRI S B Python {45532 ALAET 1T AR
@EEXE o KRBT H PAGEATFT XA TH, (HY4TFEB IR, T nT$EHbsm K m O HEr) ik 7
ﬂla%ﬁﬁﬁﬂ%ﬂ%)@ PRI H A BSR4t R a0 at . Sl i, DA AT 24555 .

E%ﬁﬁﬁm metaclasses .

method Jjik FEIENHE LW BREL. WERVE R LB — A @R, 75 2 RBUE IR S A R
F—Aargument (R 4N self). Z: 0L function FMnested scope.

method resolution order — Jj iLfRBTIIT 5 ¥ AEHT I T S 70 2 4% N A HE R AL P Y e )5 Y . 16
¥ Python 2.3 7 PEMTIN Y T AEE 2.3 BGEE Python fAT#5T FIAH 6 B 16 S

module it JH:XT%E Python AU —Fh RN, AR A ML 44 25 8], A4 34L& Python X 4.
FEHRT @ i importing FRAFR N3] Python Ff,
55 Wpackage.

module spec — RS — A~y 4 S ), KPS T BB A X T A B, 2 importlib.
machinery.ModuleSpec HJSEH.

MRO Z: iLmethod resolution order ,
mutable — W[/ FASKFRATATER: id () PRFREE RO T BUEHIE. 531§ S Wimmutable.,

named tuple — B. #7041 Any tuple-like class whose indexable elements are also accessible using named attributes (for
example, time . localtime () returns a tuple-like object where the year is accessible either with an index such
as t [0] or with a named attribute like t . tm_year).

A named tuple can be a built-in type such as time.struct_time, or it can be created with a regular
class definition. A full featured named tuple can also be created with the factory function collections.
namedtuple (). The latter approach automatically provides extra features such as a self-documenting represen-
tation like Employee (name="jones', title='programmer').
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namespace — iy 4450 32 ARSI A EA R, £RANER, SaNZR P RiREm
HSE) (FEHIEZ W) o A 25108 2 B 1E v 44 oh 58 R S Fppsidlefb . 5, pR% builtins. Open'ﬁ
os.open () A[@IT 4 H 2 25 AR IR 4. fir 44 25 18] 38 1o BH A A B S BRIRAS R BSOR 35 B 3 5
ﬂiﬁﬁﬂﬂﬁ’ﬁf‘@ B4, random.seed() B itertools.islice( Lﬁ'ﬁ%@?@%Tﬁﬁ“@’ﬁ%
B random 5 itertools FiH - HISEELT .

namespace package — @y #4544 PEP 420 i 5| A —M e AIVE T Wpackage, fiv 8 25 A0 0] DA%
Bk IR, HAid T Hregular package KRR, FEAEATRA __init__.py Xff.
FHAIZ Wmodule ,

nested scope — iR E1EHIN 76— SGEREIN G HAS RGeS . Blan, FE5— @@IZV‘]EXE’JL@ITU\?IW
RIS . TR IS A A A nglﬂﬁﬁxﬁlﬁﬁﬁ}r&kﬁﬂﬁxﬁl JaERAS R L E # A2 PR T i R E
M. BRI, RS WER T2 R4 a0, #id nonlocal %%ﬁ?ﬁfﬁﬁg/\ﬁl‘gﬁfﬂﬂ
i

new-style class — FrJ XFT H 5 9 T A 502 19388 X IHPRIE - 7E5- 580 Python fitAcH, HA# =
FAEE 1 ] Python By 58 RyGHEHE, Bilan __slots__ . #iiR%F. FefEE M. __getattribute_ ().

KBS TS

object — X% LATHAIRGS (BMESE) PAKRTIE AT () W5k, object L2 T lnew-style class [
HIERERY .

package — {4 —FP ] & T BB IS ML & P ) Python module, MR Lk, H/2HWHA __path_ &
P Python L,

Y52 W regular package Fnamespace package.

parameter - 65 funciion (8irvk) i XRHIGA 0K, EHSE AT AR argument (siAERCLEN;
W, A4S, HTAEE:

* positional-or-keyword : {7 E B BT, F5E DV DMERNE E A3 8 AW AT DAVE N X 48 F 2 1%
AW, X RBIAWTES AL, HIUTR K foo F1 bar:

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

* positional-only: {LFRAIE, € — HBEHALEE AR SE. Python Hilcf E AR ETE 21
k. (AR NEREA MURMEES (il abs ().
* keyword-only: {{[RICHET, F5E A HAEEEL R THEANSE. (URIKE TS il oE KL

E XIS IR PG A A B S WA N AN B S ZH—A * kE X, BT
T kw_onlyl F1 kw_only2:

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

* var-positional: ][RI, € W] ABRME f—MERECR AL B SEA T (FEITEHAE 2
CRZNNESHZIG). RIS AR S AR * KE L, Bl FE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: FAZRHEF, HEE A DASRBUE AR S T S A (FEOITE MBS C #3205
FLRZIG) . RIS EETEIE S ARG «* e L, Bl Lmr kwargs.

FEZ T VAR 8 € AT e S 4L, AT A S SE T e S 40008 E BRI -

W2 Wargument RIEFZH . SEEESHX BT H)E ILE S, inspect .Parameter 2%, function —
LK PEP 362,

path entry — Y882 A 01 import path WP —ANEEI B, SWipath based finder Fl A4 E T A AL

path entry finder — J&E A HEERDS F—0[TH XL sys . path_hooks (Blipath entry hook) & [8] i) finder
WA GRS S path entry g R
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2% importlib.abc.PathEntryFinder DA T D ARSI SLIAI AN ¥

path entry hook — B4R A IV —Fh T XS 48, FERNIE AUART & 4R 4RF RE parh entry Y REHR 5 DL T REAS L1
H sys.path_hook #|FEiR [Bl—~path entry finder .

path based finder — 3¢ F¥EIRM AR EY ZRIANA—FhTsb 2 &35, RIFE—Aimport path A FARERL

path-like object — B#EH MR L E AU RGNS . BB R AR FREAEH str 8
bytes X%, [ PA— LI T os.PathLike MM E . —A3ZHF os.PathLike MHYAIXI S
Al os. fspath () HREEEIR N str B bytes KRB M RGEPKIE; os. fsdecode ()
os.fsencode () A5 I RMALRIKS str o bytes BBIPWLER . x4 2 PEP 519 5| A,

PEP “Python I Y345 . — 1 PEP L —Griki SCRY, JHIf Python 4 RHEFEL, shifiia
A Python Iy BFHFPE B FLHEES SRS . PEP 1A B 0RO S0 A BTSSR R E]
PEP [l it B A HN . WCHERRDCA A BRI I DA B R 5 AT, Python B e 5
SCRAH L. PEP {8 A IEFEAE A D PR IR, T BRI B UL A SO
Z I, PEP 1,

portion — {5y F R — A~ 24 2 AL A H SR NSRS & (AT REAA T — A zip SCIFY) , HLHAE UL
PEP 420.

positional argument — {ii & %5 S Wlargument.

provisional APT - #[Z API & APL 2545 A B HEBRTEARME PRI 0] 5 A M ARIEZ S . I i 101 . B
SRR TEHE A TA EARUCE, (HHBH RO €, BT BETER O A E 1w A B Ol
TGRS E R (BRI D). SO A S ST — (FE APLBUINAZ Bk
% S I E EL R A B K IS A R] B XA
R @ X APTRUL, 0] 5 AR S Sl B eI 587 — ] A R i A B
XA RRAE AR B —Fh ) IS A e T 6
PR AP AR AR FERF SR WTHBE AN TR0 M KRBT B B . RS L PEP 411,

provisional package — # 5, Z: [ provisional AP,

Python 3000 Python 3.x %A FEZIIEAR (X2 FAERRAS 3 1 LA RERE LI BTt T il 7)o« A
%ﬁ%gj{j “Py3k”o

Pythonic $55—™ L% 80— B USSR 35 8E0H T Python o 5 e RO XA FIBE &, AN 2 (o AL o 5 v e
AR A S BACRS . BN, Python [ I XAR 2 (] £or TRAIIRERAM ) — >l AU R i T T
o WZHAE S A AR, AP Python A I 2 W6 — MO T -

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

TR, Y B 1575 B Pythonic (77 34 /& X FERY:

for piece in food:
print (piece)

qualified name — g /¥ — NPASUS BRI A PR, R ISR Y 2 JR VPR E AR R b o LR B
B0 BT, MHE I PEP 3155, T i Z A RECRIZE, FREA RS X R AR —E

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

>>> C._ _qualname_
IC’

(continues on next page)
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(R —H)

>>> C.D.__gualname___

'Cc.D'

>>> C.D.meth._qualname___
'C.D.meth’

295 T 5 AR, % RE S AR AR R IR LSS TR N i AR, s a1 AL
, il email .mime.text:

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

reference count — 5[ JIIiH4 SR E XTS5 HREEE . 24— DX RI5 | TR BN, B4 B v TR oRE
e 51ATHECT Python fAHE K il # 2 AT LAY, {H'E SR CPython SEPLH)— N K HEICE . sys BBLUE X
T—A~getrefcount () pREL, FEF G2 ATUE B AR mIR X205 | 4L

regular package - AL ZG A package, BIMEEEH—A __init__.py CARYHR.
5% Wnamespace package.

_slots__ —FEGYEA N TR AT B, 18 1 951 5 7 B S 1) JaR 1R A 0 R I RS R S 01 7 R 548 A BRI R
TARGAT, HARZNE AR, St RRBAEDBAROUT RN, BN iRy, 7
HIH A a5 KRS

sequence — Ji41 —Fhiterable, 'S _ getitem () HRFR R A AR [T RAUR G R TTIA),
HEXL T —MREFHKER __len_ () FiE. WEFHIZKAA 1list, str, tuple fil bytes,
WEER dict BHH _ getitem () Al __len_ (), {HEHANBTME RS, K AEE
RIS F AT B i) immutable ST AEFEHL

collections.abc.Sequence MR HREXN T —TMEEEFEWED, BT _ _getitem_ ()
H__len_ (), WIT count (), index (), __contains__ () fl __reversed__ () . W[ PA#EH
register () RAJEM LI FEH OREAL.

single dispatch — Jis3Jk —Fhgeneric function 73IRIEA, HSELHUE BT A SR FERDRIEREH) -

slice — Y)Y 305 HALS THEE sequence H)—FB5r A4 . YIR 2 A Mnbmic R BIER, 7 11 P4l
JIANLAE B TEIErT, fltl variable_name[1:3:5]1. 4SS (FR) FRCERNEREH slice Xt
%

special method — $§5% Jj ik —7#fith Python I MR %, HIRXFAS B PATH E RAE BN I 255 . X
M5 AR A FRE T AU TR LR . REFATT ¥R SCH 2 DL specialnames .,

statement — i54) 150 2B (— MU W) AN, —SiEA T DA — A expression B %
SEFERYEERY, BN if. while B for.

struct sequence A tuple with named elements. Struct sequences expose an interface similar to named tuple in that
elements can be accessed either by index or as an attribute. However, they do not have any of the named tuple

methods like _make () or _asdict (). Examples of struct sequences include sys.float_info and the
return value of os.stat ().

text encoding — SCASRY JI T Unicode 47 R 25 i A 737 R A i 985 o

text file — LA —FhRENS IS str X5 file object . B HE— > SCAS SO SE bR 1 1) —A T8 1) 47 B9 B
T H ik Brext encoding . SCASCAFMIBIFAFEASCARIE (Ter 3 'w') FTHIRSCHE. sys. stdin,
sys.stdout PAM io.StringIO fY3LH,

FWSEbinary file | fRREVS S F 7 K3 2 SR

triple-quoted string — 5 '3 fFih AW =AESEWGS () 88515 () /5. BITEDREL
HERES 519t TR A2, B2t ENarirETfFHanNEERE
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e ARG S HINE S, H A DABS B AT JO T G HESRAT , (E20 5 SOR A0 R IPRE 5

type — J3% KA i —> Python X4 J& TAHAMIE; B MXEREEA A, EHEX IR, ATA
ViRER __class__ J@E, sididid type ( obj ) SEIRHL

type alias — 28R % —RAAG [ S, Q)7 2R B R BRI R E BARRAT .
KRB BRI fa A X 2w . Biln:

from typing import List, Tuple

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

AT DA A R AT s

from typing import List, Tuple

Color = Tuple[int, int, int]

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

Z: )l typing Fl PEP 484, HAA7xh I RER A4 -
type hint — RBIPLR annotation 28 E . KJEME. BB S B0k IE 2 BU R 262,

RAERE T RIS, Python ABSKAEHE, (HHAXEHARA M THARIEN , FF A ) IDE S8 H
A S,

&R, RIBMER R R B R A typing.get_type_hints () Ry, {HJEHRAS &N
AHTPA,

Z ), typing fil PEP 484 g st I IhfERY 404 .

universal newlines — i i1 7 — A2 CAS IR AY /7, B PAT P A7 S8R IR A T4 bR . Unix H4745
WAE "\n'. Windows FJZ%E '\r\n"' PAKIHMK Macintosh {25 '\r'. =, PEP 278 1 PEP 3116
Flbytes.splitlines () [ fE¥ £ HELH.

variable annotation — A8 HubiiE XA & 52K g ¥ annotation
TEAREAR S @ MR, 20 T PR A LA

class C:
field: 'annotation'

AR EAREE T O A K AR 0 BINDA R AR B2 int JREURO(E:

count: int = 0

A AR TRYA N TEAE fRRE I annassign —7
m%ﬁMMMWWWMmPHWMﬂPUW%,A*ﬁ%m EEEREEAIETI iU

virtual environment — JEAUBRSE — 5 R YRR B RIB T T ERSRE, feiF Python Ji RIS I 7 A 22 4 Al
TH4k Python 73 R ADIIA T HE 3 [l — R 58 Eizt7i HAt Python W AR FFHIATH .«

HZ venv,

virtual machine — JEHIPL — & 58 &8 S B 2 LAY AL. Python 8L ML v] $0 47 7 1 18 4 13 44 BT A= B
Hbytecode.
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BARIELEFIRA S 14

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

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

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

B.1 Python {898 BRKE

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

TEFAIE] Python A7 1458 3 B Bk A 4 7 15 (R i (E ] S — Jalt i iR g A1 !
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apPENDIX C

JE Sh B

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 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 o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

ffilE): GPL 345 H A ERF Python {£ GPL R k7. 5 GPL [, Jiif Python ¥ niEAR AL 43 B A UG

W
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

JRUIARZAE Guido 55 T TAERYSNIREREE , AIfGaX 28 B A oA vl fiE -

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 iF PYTHON 3.6.10rc1 &Y PSF o] HpiY

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

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

3.6.10rcl 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 3.6.10rcl alone or in any derivative

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

copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.6.10rcl 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 3.6.10rcl 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
3.6.10rcl.

4. PSF is making Python 3.6.10rcl available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

—0OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.

—THE
USE OF PYTHON 3.6.10rcl WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.10rcl

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.10rcl, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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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 3.6.10rcl, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &l

BEOPEN PYTHON JF5 /8 ] Pl & 1

1.

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

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.

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.

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 THEREOEF.

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

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

(continues on next page)
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g CNRI ¥#F o] il

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed

(continues on next page)
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]H#piY

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

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

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

C.3 WM fFa9F ok S5
A2 Python JATHU SIS =y BOPH VAT RIS oL, i R A S FLRIE A K

C.3.1 Mersenne Twister

_random RS BT http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 28 113,
. ARG R (FFE):

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,

(continues on next page)
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All rights reserved.

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

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket il getaddrinfo () il getnameinfo () pRER, XLEpREECISHE WIDE i H  (http://www.

wide.ad.jp/) B ERAMIRSCAF

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

(continues on next page)
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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 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-
tire 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 work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /

C34 REEEFRS

asynchat and asyncore #EHHE AT A HH:

C.3. WURIRHFEYIFETiE SIS H
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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.

C.3.5 Cookie &1

http.cookies B E DL T ERH:

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.3.6 MITERR

trace BHALE DA 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.

(continues on next page)
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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.

C.3.7 UUencode 5 UUdecode F#

uu AEHAL S PATR A A

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. WURIRHFEYIFETiE SIS H
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C.3.8 XML 2T iAMA

xmlrpc.client FBHEE DA R ER:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

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

C.3.9 test_epoll

test_epoll B FHLATFEM:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.10 Select kqueue

select Ml XF kqueue B AL S DA R AEH:

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.

C.3.11 SipHash24

The file Pyt hon/pyhash. c contains Marek Majkowski] implementation of Dan Bernstein’ s SipHash24 algorithm.
The contains the following note:

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

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

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.12 strtod and dtoa

Python/dtoa.c XML T CiEF R dtoa Fl strtod pR%L, TR C 155 WSO FE BURFAF R A 7440, %
A Hy David M. Gay Fi 7] 4 SCHFIRAE T 2K, 24T AT A http://www.netlib.org/fp/ F#k. 2009 4E 3 H 16 H&3|
) 2 SO 75 DA BRURCRR 1 1T s B

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

The author of this software is David M. Gay.

* % o

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

* % o

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

* % o

E

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.

*

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

C.3.13 OpenSSL

WMRBAERG WA, W hashlib, posix, ssl, crypt BH(H ] OpenSSL FE 42 &thfE. Moh, WHT
Python [#) Windows F1 Mac OS X “Z-%¢#2 )7 1] BBt % OpenSSL FER#E U1, BT PAZE AL 51 H T OpenSSL /1]
TR HE DL

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

L O S T

(continues on next page)
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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. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

L I S S T A SR R N N R S SN S N S T S T S S N S T S .

Original SSLeay License

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

* All rights reserved.

*

* This package is an SSL implementation written

* by Eric Young (eay@cryptsoft.com).

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

*

* This library is free for commercial and non-commercial use as long as
* the following conditions are aheared to. The following conditions

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

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

included with this distribution is covered by the same copyright terms

(continues on next page)
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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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

[including the GNU Public Licence.]
/

L I I R A S N S S SN S SN SRS N S T SN S SN S N S S S S S S S e N S N S S N R

C.3.14 expat

BRI ——with-system-expat FLE T, I pyexpat § ARG M5 expat JRIHE DAL E R

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

(continues on next page)
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without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

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

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

C.3.15 libffi

BRAEBE —-with-system-1ibffi FUE THHE, I _ctypes § AR 65 Libfi JHATHE DM R

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

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

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

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

C.3.16 zlib

AR ARG EAR PR 21ib BAKIFTFE kN THE, W a5 2lib SR8 DR 2110 3 E:

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,

(continues on next page)
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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.3.17 cfuhash

tracemalloc {§i [l MG FZE M S B E T cfuhash 3 H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.18 libmpdec

BRG] —-with-system-libmpdec MU TH#, BN _decimal BRI libmpdec FEfFE DAY

JEip

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

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

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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A © 2001-2019 Python Software Foundation, {58 g Al .

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

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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