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CPython f##frds & A AT S PR T RS M LA R

CPython implementation detail: HAhSZI AT DT E R BEG ARl . T2 A0 X %535 2 ] implementa-
tions,

11 &4

Xt Python JCEVEINE, A30] PASiE 5 PA™F A4 BB 2T

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

IRt UL I T B2 TRl Bt S B AT B A

’python myscript.py

1.1.1 BEO%IR

RS2 11 ST UNIX shell, {EERAIL T — LR oh s S ke i Y O ik

o YE A R R A tty SRR ERE AR, BESEREAGOIIITEN, BEREAD
EOF (SCfgia sy, HpmA: =27 UNIX F1# Ctr1-D 5 fF Windows 14 Ctr1-7, Enter.)

o IR — AN SRS SR A— SR E R AR, B S ARSI EEBUT AT AR -
o LRI HRASEO, B oMz H SRR T R & LA R AR

o LRI —c command B}, ‘B&hFT command Fir %5 Hi K Python 1841 . 753X B command W] DA
W& PAATRR 0 R0 2 5508 4] . W RTS8 FE Python 1547) @ S 24/ A 11 !

o LA P —m module-name I, ZxAE Python BLBRERAR FH AL AR HUBEHL, FHRFHAR A A
FEFFAAT o

TEARRHAGUN, o0l A Ser T .

— % LI > R LSRR T A BTS2, JE S T SRCFRIA sys . argy - TR A E D
JTLRAIEEI (sys.argv[0]) K@ — MR BFEN TR
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—-c <command>
AT command H1) Python 1. command W] PR —25 8 DARATAF 0 BRI 2 258, P al S 254%
A EAR A T — R A TEH
ARSI, sys.argv B NICERN "—c" H H 2450 H R BMA sys .path BTk (PA
FeFZ H S IR E A i Z AR A ) .

f#if] command (&5 % #HilZE{ cpython. run_command

-m <module—name>

1E sys.path FHRRSREAFRIBHIF RN AN _main_ BEHRHET.

TS HCN module 5, VRANES S A (Lpy). BEHRAFRI XA 2401 Python bk
AR, AHRAASCIU AT BRI A SR B R — i (BA0E AT RE SRR G T AL S A B4 )
WA (A E ) WRrre . MEriLatr) @ ta PR AR s Frns, R
<pkg>.__main_ fENERBRIAT. AT MEFEREBOT N SN HASRAL B MRS 1 H 5%
M zip SCPFAL BTy SR

ilE): LR TURTE T N ERORILA C S5 1 REE, RO BT IS XY Python AEH S
HRERE N T Hgaiseioise, RIGESCA W AR IR ST -

RS LR, sys . argv B ICEREOABIR SO SE R (FEE CRBEIRSCPEIE], 1o
FERBON ") 5o BI—HE, HETHSRHINA sys . path BTk

~I BRWI AT HORTEM B R s A, BBt sys . path B & 4T H WA EEH M
site-packages H 3%. BT/ PYTHON* MlE7r B 24 Zn% .

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

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

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

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

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

MERMERTA (sys.stdin) BEEAS . WRFRAER A — g, W -1,
AAREA R BLIRTT, sys.argv BEDICER N " I H24500 H RN sys . path B9FF3k.
BESH &S| & FHiTFE cpython. run_stdin .

<script>
AT script HrP) Python 015, ZSHN A —A (4aXfsiMixS) KRG #AE, F51m 54 Python 3L
. B8 _main__.py SCAFMHESE, B8 E __main_ . py XY zip SO
MRS H BRI, sys.argv MEANTCERNTE 1T HE & A2 R .
NSRBI AS 4 R L33 1] —A> Python SCH, WIS SCHH H SR BEMA sys . path i9FF3k, HH
O BAERN __main_ BEHORAT.
AR AL FRAG 10—~ H SR8l zip SCH, WAL FRRBEINA sys . path [k, - HIZAEHH
_main__.py HFRWAEHRN __main_ BHOEIAT.

~ T HeIA] FRAERR B s AT A, B sys . path BERNA S JIAS B fe H SR 5 1
i) site-packages H 3%, Ty PYTHON* FREEAS Fr o4 2 W

4 Chapter 1. §4$1T5H8
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ffif] filename (&5 % HilE: cpython.run_file .
W%

runpy . run_path () Python fUS AT A B0 Y S5 X0 BE

WARBEA g e kT, WS -1, sys.argv[0] R R=FRRE ("), HHARHZLWMA sys.
path fFFk . BEAt, tab R4 s g 2> E SR T, QRARIY R GE1- 6 SCR LN RERY TG (2 I rlcompleter-
config),
W%

tut-invoking

34 MUCESE: A BIE M tab AhAEFI S G

1.1.2 EHEIR

-2

-h
—-help
FTED AT A THE I ) ff Fa ik
-V
——version

FTEI Python JiwAS S I 1B H o 7= Bl i (5 S

Python 3.8.0b2+

WPRES L, WIAT B A E (5, Bl

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

3.6 BUHTINA: —VV 635

1.1.3 H{thi%kIn

-b

TERF bytes B bytearray 5 str /&% bytes 5 int WK & HE&L . R ER 4 HI%EN
(-bb) M&5| K Hi%.

3.5 iR & I bytes 5 int B

R 4y ok 2 0T, Python 5 R S Wl W AE S A BB 5 A .pye XM i S
PYTHONDONTWRITEBYTECODE,

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

PERETRAEY . pye PFRUETT N . 2L pyc-invalidation. 434 default Bf, CiEERM
RIS ) BT I A (L) 71 T G AT SCPFRFARYE BRI TE AT . 2480 always I, Brfdk
TSR - pyc SCF, AR CIERE IE 2 AR E BHIF AR HO B i YR SO EA TR IR 2435k
never W, EFMAER . pyc SUIFRFA SARIEHIT AT R .

BT IRIEAY . pyc SCPFIYTE SO 2 32 BRI .

-d
FrEfdbras i (RS R, BTkt sl) . 514205 PYTHONDEBUG,
-E
ZWE A PYTHON* M3EAs i, BNl g8 &1 PYTHONPATH Fl PYTHONHOME
11. &4 5
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-i

-9

-u

-V

Y WA E D SEAE AR T —c BEWRy, FEPITHAS a2 E# AL BRI, B2
JE sys.stdin HFARE—PRuEGHIME, PYTHONSTARTUP A A S B ELHL,

X eI Y AL SRAE R AT | A S i NG A 4 Jmy 2 B AR R R . 738 B PYTHONINSPECT,

e R BRI AT Python. SXRF[RIIN IV -E 1 -s. FERE BT sys . path BEAU S HIARTEH
SR AL Y site-packages H k. Iy PYTHON* PREAS &t 2 200 . 3 m] AT NS 0 — 28
R R Al AR 1 Y P A A

3.4 BUBTINA.

Bk assert i5A) A AT DA __debug__ MIEAE N XA AR . EidHE oye P RA Z I
.opt—1 e FEELRIF M (bytecode) W34 (201 PEP 488), A% PYTHONOPTIMIZE,

3.5 Wi sE 5 kY% PEP 488 {2104 . pyc X444 .

TE)8 -0 Wy A B & F2 SCR A AT Ef . A TE cpye $RAZ AN opt-2 KPR g% S0
(bytecode) W) A4 (01, PEP 488),

3.5 i S K PEP 488 (214 . pyc X4

BIfAE =2 BB R A R RBSURIT A B
3.2 UHTIA.

TR A BEH LA . IERETIAL PYTHONHASHSEED IR AR e B 0 WHEFER , B A BENLIL 2 2K
INE R

T£ Python AR A, BLe i jg MG A BEALIL , KF str Fl bytes FUXT4 __hash__ () WME” nih”
AT BRI . B SR EATAE A Python HERE AR ANAL , (FUEXEE L JH A ) Python AR
[B) AT AS T o

WA A BEALAL B AT RS O B S A5 R R P40 IR 25 DGR AR 3, X At AR T A9 3 dict 78
RGO TERERT O(n"2) B 4% % . 1% 25 7 http://www.ocert.org/advisories/ocert-2011-003.html,

PYTHONHASHSEED JRVFAR MW i Fh - 25 W 15 B — 1 [ 2 L
3.7 R A LRI £ LA 205
3.2.3 BUB A

AREH H P site-packages HZEME sys.path,
W%
PEP 370 -- 43 Jfl F7 i) site-packages H 5%

B site WA KB H T 0 (X sys.path #E1E. R site RAERMEHE AT
AB LB XL RARA B A BRI site.main ().

SR stdout A1 stderr i A S . LRI N stdin 7 TG 84

%152 5% PYTHONUNBUFFERED,
3.7 JiU s 5 stdout Fil stderr JLAE SCASZ PUAE AN 2 nh .

B4 — MR IR T B — (5 8, BRHmEE (U ERE) o M EE 4
(—vv), RARRBHPAS AR 1) R SCFRRAT Bl — 250 E o AR AR ) I KA F R (5 5,
A, BiES R PYTHONVERBOSE,

Chapter 1. §4$1T5H8
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-W arg

eyl . Python [ EALHIZEERINIE DL N £510] sys. stderr FTEVEEYE E . LA Y259 B
HU R

file:line: category: message

BRI OLT, B ESER T H A e i R A TRA TR T B — IR o BT w42 54T B A A 2
TR,

RIDAZE A4S i BRI s 24 AL R 5 2 AN I DU EC R, KT RS — AN VLB A B . Tosk
() -0 BETURE B 2 ((H2, FE& MR — S 24T B X TORGRT I E5 8 ) .

L] DA ] PYTHONWARNINGS BA35378 & DA S A# i warnings #EHUE Python 27 P EBUE 745
il

Toe A7 BB TR0 B R AN i B A TE A RS TR i 2 M B 24 (R R AR BRI BT & 200
AR LA

-Wdefault # Warn once per call location

-Werror # Convert to exceptions

-Walways # Warn every time

—Wmodule # Warn once per calling module

—-Wonce # Warn once per Python process
#

-Wignore Never warn

T‘?’K;/Eg FRAl DMRIRE TR S (B Wi, —Wd, —Wa, —We), fRIEEE A e (AT 58 24 i B
A

12 5] warning-filter 11 describing-warning-filters | fi# 58 22 475 .

-x
BRaE PR SE 47, PASREFE A E Unix 230 # ! emd. X3E AT DOS & J@ kiR 40k
-X
PR T A LR SE L & J@ 1. CPython H i X T R4 W] I f{iE -
e —X faulthandler G/ faulthandler;
* -X showrefcount M7 45 R B FEAZ B AR T 04 2847 2 I b s s | T HECR 208 1
WAFHITE. BT AE TR R A P A R
e -X tracemalloc ffff] tracemalloc #¥REz%l Python NS LA IRE . BRIATEOLE, R
A R T ARAEAE IR B L (5 b ) -X tracemalloc=NFRAME DPAJE 3l KR E [
NFRAME Wi IR ;. 7557 tracemalloc.start () T fBER.
e —-X showalloccount Y4745 R4 AR AL E A EON S0 AL, i 24 Python
TEE LT COUNT_ALLOCS J#4 @ Hf A A2
e —X importtime WIRERR T ARERMWIE . B EREHRLK, Ritntn (BiEine
MSA) A EEEE (HEREREWSA) « BHEEENEEFES LENHEF ST
e H 4, LA YR python3 -X importtime —c 'import asyncio'. HiHZH
PYTHONPROFILEIMPORTTIME,
e —X dev: JGH CPython [ “FF A", GIABINAEATHFREIN , 33 SEf: ) PR -4 2k K e
ERONE o WARACAD 2 IR 0 W B AN 2 LUERTA S HE TR - e st W e R 30 1) i) A 2
Kilthe FERBIAAIEHRCR
— N0 default ZAadykss, Bi-w default,
- TN B i 1 20 PyMem_SetupDebugHooks () C %K.
- JAH faulthandler BIHPATE & LE gt Bl 4% i Python [BI (5 . .
- J& 1] asyncio i ia{#5E =
- ¥ sys.flags [ dev_mode | N True,
— io.IOBase Wit EREGCE close () %,
11. 5977 7
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o —X utf8 NEERGH IS UTF-8 #ix, 55 BRIA B DR, -X ut£8=0 i
5 UTF-8 AR5 (BIHFE & 249 H shid G i i) . 525 pYTHONUTES T N .

* -X pycache_prefix=PATH fL¥FHF .pyc SAFEAMEE B HIGIFTR, TIFRAM
ﬁqc;%ﬂ&PYTHONPYCACHEPREFIXD

B ARVFHEAMEREIFE sys . _xoptions FHORSRUX (A

3.2 OB MY T - x e

33 MUFTMA: -X faulthandler ¥EJi.,

34 RFTA: —X showrefcount 5 -X tracemalloc 3,

3.6 GHT A —X showalloccount &I,

3.7 G -X importtime, -X dev 5 -X utf£8 &I,

3.8 I A: -X pycache_prefix #%ji, -X dev & IMFELE io.I0Base M s P id %

close () 7.

1.1.4 7SRy 24 {8 R RYE TR

-J
PREA4S Jython fHH] .

12 FETR

X BEPREE AR 2352 Python 1728, BATTEIEAT AT K Z R AL PEAY, B -E 8¢ -1 BRAb. MRI5L9E, Y4

FEAEMP IR AT AT IF X 2 BRI B E .

PYTHONHOME
AR Python JEE T B« BRANTE L N JERAE prefix/lib/pythonversion fll exec_prefix/
lib/pythonversion 82, HH prefix fll exec_prefix MM EHRTHHEDE, BA
#AiF /usr/local.

24 PYTHONHOME #{BE N BN H Sk, BRMESFNEN prefix fil exec_prefix, B HMETS

EAEMIME, 76 PYTHONHOME #°A prefix:exec_prefix,

PYTHONPATH
BT SO BRI RIS . T AR S Kl PATH MR : —A~a{Z 4 H os.pathsep 43 [
Hs a4 (10 Unix b '8 51f7E Windows _F 25 ) . BRIAZBSEASAER) H 5% .
B T E H k2 Ah, BN PYTHONPATH 4% H AT PAS | F 4L &4l Python BEHLf zip S04 (PRARAD SR Z5
) . TCHEM zip UHSF AP R,
EROAZR G AR MO T2 0612, (Bl FEH 2 A prefix/1lib/pythonversion JF4G (W 30
i) PYTHONHOME), B %% &WININE] PYTHONPATH,
B H R E AR R 5 EARH PYTHONPATH ZH, IEQN FSCHdE o i frffiiRng. #R
#5421 PAFE Python &/ NAE NS & sys . path SR THAE.

PYTHONSTARTUP
RANFZ— TSR A FR, 230 Y Python iy @ 2 HEAX BB B MR AT 2R Z B
1To X AE 52 H AT IAE R —fn 24 25 [0 R AT, BRI i e ek S A 4]
PAFEARZ H X2 ih o JCBR S o AR i) DATE XA SCH B MR R AT sys . ps1 Hll sys.ps2 PAK

¥ sys.__interactivehook_ .
ffiff] filename BT % HiTF Y cpython. run_startup .

PYTHONOPTIMIZE
RARPBN — DA PR, B T8 E -0 . ARBOs—MBEL e T2
FHE -0

8 Chapter 1. §4$1T5H8
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PYTHONBREAKPOINT
AR B ARPBOE , BRI AT ARTRC— DT R 5. A5l X S e
A, BEEZATA X RAF ) sys . breakpointhook () HIENASEIIARIZAT, J53 H H-Rf i B
breakpoint () M. WRKRBE, sBE N2 T, WEHYTE pdb.set_trace”. FFILAE
BN FAFHRT0” 238 sys . breakpointhook () HIBRIASEBAEALATF M B HGR ] .
3.7 BB

PYTHONDEBUG
AR B MR A — N ES PR, B T e —d S0, R — AR, WY T
ZWHEE ~d.
PYTHONINSPECT
WA AR — DN RS PR, B4 TR -1 k.
HAS B A By Python fCHS i os . environ SRME M DATERE /7 245 B ot il 46 A A X

PYTHONUNBUFFERED
WA QRPN — MRS T, B T —u B
PYTHONVERBOSE

AR B MR A — N ES AR, EAAHS T E v . AR — AR, WE s Y T
ZWHGE Vo
PYTHONCASEOK
WA E AR &, Python $§ 288 import WHAJHAYA/ING . X {UAE Windows 1 OS X AL
PYTHONDONTWRITEBYTECODE
AR BRI — N HES A7 E, Python RS2 7E S APBIRIN B A .pyc XK. XHHYST
R 0E B I .
PYTHONPYCACHEPREFIX
AR E T IR, Python XFAEEIE H XM R IL KRR B A cpyc SCOF, TN 2 A Y
__pycache__ H3d, XY THE X pycache_prefix=PATH i&T,

3.8 UHTIMA.

PYTHONHASHSEED
UAR AR AR E BN random, R —DEEVLIE N str 7l bytes XFRIGAIZH TP T

NS PYTHONHASHSEED R R — N HEKUE, B R AE R 1158 i 501 o 2B B0 7 BEHL AL BT i 5
RUZEZU A hash() 2521,

BN H IR AV TR IRz, BT R A S B 3G, o feiF—41 python JEREIL

SRAA.
BB (0.4294967295] BRI TSIERIE. HiAE Bl O EARFIIABEBLIL
3.2.3 HHTA.

PYTHONIOENCODING

ME N T B BITEBRSZHgRE, BB S encodingname:errorhandler &4
B 11 stdin/stdout/stderr fif FH 4%, encodingname #l :errorhandler ¥4#BE W LT, SHF
str.encode () T XAHIE .

XTF stderr, :errorhandler ¥/ ZNg; AR M E N 'backslashreplace’,
3.4 M5 “encodingname” F4N PLAEAE AT MY o

3.6 iR A#: /F Windows |, XFF 32 H a0l & S b X 2 20 WA B 2 s, BAERTsE T
PYTHONLEGACYWINDOWSSTDIO, 3 ILARIER 5 & 8] 1) SCAFANAE T WA 2 HE 5

PYTHONNOUSERSITE
AR E T AR, Python A& Al F site-packages H RifME| sys.path,

L%
PEP 370 -- 43-H P11 site-packages [H 5%

1.2. IHME

el
i
©
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PYTHONUSERBASE
ESC R P EEE K, BEATEINAT python setup.py install --user Bf#E I KiT5E A P
site—-packages H KDL Distutils 42355 %A%,

W%
PEP 370 - 43 J{ '/ site-packages H 5%

PYTHONEXECUTABLE
MR E T ISR, W sys.argv [0] Rk H LA RRET A @ C B T ks mfE.
{AE Mac OS X _FiEA/EH]
PYTHONWARNINGS
AR SEAN T - I QAR — A AR S R AR, B T2 g -, SRR
tHIJuEI’Jﬁ/I’“‘%&ﬁEfEJ& (SRR ELiP BN OR

S5 T LR 40 B A B JE AR P P T 5 1 A 464 (PSRBT 22 220
AR S ):

Warn once per call location
Convert to exceptions
Warn every time

#
#
#
# Warn once per calling module
# Warn once per Python process
#

Never warn

%2 %] warning-filter F/1 describing-warning-filters | f £ 4137 .

PYTHONFAULTHANDLER
WER WA mP i — N AE S F4FH:, faulthandler.enable () X7EEZNEHM: H
SIGSEGV, SIGFPE, SIGABRT, SIGBUS il SIGILL & g%§§~/\ﬁj_ﬁﬂ’jmu$§ﬁ% Python [A] {5
H. W& E%HT -x faulthandler 3%,

3.3 OB

PYTHONTRACEMALLOC
AR IR AS BN — N RS EARF R U“J%ﬁﬂ? tracemalloc BIHHBIXS Python NAF4ELIT)
PREF . 1ZAE B P E R AT BR BRI [R5 8 A B K%, 51, PYTHONTRACEMALLOC=1 H ¢
HFEirmi. 555 tracemalloc.start () J G

3.4 BUBTINA.

PYTHONPROFILEIMPORTTIME
AR IR FE R N ESFAFE, Python K BREIR AT T2 KE R LA R 52 25 M THE
AT IR E -X importtime,

3.7 BUHMA.

PYTHONASYNCIODEBUG
WA AR B — AN RS A7, W )R asyncio Fr JHiE
3.4 OB A

PYTHONMALLOC

15 E Python N 1743 Be as A1/8 225 8 8 - o
PEE Python FF i 1 1 N FE/ Bt e 1 -
e default: i BN NTEDFCES.

e malloc: X} pr& I (PYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {fi

F C R malloc () BREL.

* pymalloc: X} PYMEM_DOMAIN_MEM A PYMEM_DOMAIN_OBJ I fiff | pymalloc 4B &% i Xt
PYMEM_DOMAIN_RAW I f#i i malloc () K%K,

AR T
+ debug: 78 BIAWAEAILERL IR E T

10 Chapter 1. §4$1T5H8
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e malloc_debug: 5 malloc fEMHIA S LI T
* pymalloc_debug: 5 pymalloc fH[FE{HIE i 1.

W25 BRIANAF LR PA S PyMem_SetupDebugHooks () A% (7E Python A7/ Fidds < &
PR T) -

3.7 WS T "default" ELAY.
3.6 HUBTA.

PYTHONMALLOCSTATS
MRV — A HEZSFAFER , Python REERRR BIELHNY pymalloc %4 XA DA KA 3¢ AT B pymalloc
WA A G R .
U2k PYTHONMALLOC BRBEAE B ORI T/ C FERY malloc () Jrficds, B35 4Nk Python ffC
B ZHF pymalloc, W AS ERF9E 2005
3.6 R A A B Bt W] AR TAE A AT 419 Python.  MISR BB N — S P4 H
PR B AEATRCR -

PYTHONLEGACYWINDOWSFSENCODING
WRBE— AR FAFE BRI R SO 22 58 4 B R A SRS R 43 RS R B ATIHE 3.6 B T
{H’mbces’ Fil'replace’. 75 W) {5 Fi 87 ) BRIA(E utf-8 Fl’surrogatepass’,

XA PAE s ThEIT sys._enablelegacywindowsfsencoding () BB H .
|] M Windows .,
3.6 UHTIA: B X B L2158, 152 0H PEP 529,
PYTHONLEGACYWINDOWSSTDIO
TR — AN HEE AR, WA B H S A S ALY . X HE Unicode FAFRFHR IR
G &R T H TR, A utf-8.
WIRARHER B EE 0] (B SCUFEAETE) AN H8 09 il 65 28 b DX AR 7 2 9 2200
] M Windows.,
3.6 UCHTINA.
PYTHONCOERCECLOCALE
AAREBER 0, RS E(F: Python iy 447 M H Bk KL S 3T ASCII 1) C 5 POSIX X 5 i 5t il
R K AT UTE-8 (A & .
AR BEAS B AR E (SRl 0 DAAMOME), WIEBEFRHEAS B LC_ALL IS BEmit AN S0k &
H HR 54 LC_CTYPE ZR 51 24 Fif Ik il 2 S BN © X, =0 b B ny T ASCII
[ POSIX X4, #XJ5 Python CLI RFE M MR Z 1T Z Hi22 1 LC_CTYPE S HIFH48 & 1y
Pic R 4 X e 2 -
e C.UTF-8
e C.utfs8
e UTF-8

AR BCE T VA XIS 18—, WRIER 1k Python 3z A7 k2 BB AF7E 24 A HEREERI5E h AR Y.
MU LC_CTYPE FRBEAC R . X MORRR 1 MRREAR A5 B Aia 47 T [l — iR b 94 HL by ] JRR DX 3 ke
WHYZELE (130 GNU readline JE) Z4b, RREMETRERE CLitiX LA e {5712 1T Python RS
PARAEEERSE M A4 1l C XA A (140 Python | CUfY) locale.getdefaultlocale ()
BRI

(2 b A8 A b3 ) B e IRl i ) 2 ) i He b — N XS TRF H 8k sys . stdin fll sys.
stdout JHJH surrogateescape RN (sys . stderr &4k4:{fi [ backslashreplace
A0 R AEAT ) At DIE I R — ) o X R RACPRAT R AT AR 7 7 U] PYTHONTOENCODING 3
i

W R E A, RS T R R 4, 53 QR 24 Python 3z 4T WD 4G AL I EAS & % il
i il o pr) DR e T 475 A 1 S0 IR S 3K PY THONCOERCECLOCALE=warn 3£ Python 7£
stderr J:Ziﬂjiﬁgg%ﬂ%ﬁw
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SR, BV DO e e g 25, sl fE ek B AE 09 H AR XIS, BRIA PYTHONUTFS
PDRAEAL GE) BT ASCIL ) IR FR Rl o 00201 [v] Bt 27 FH 33X 00 A 1 DA il R RE R B ASC I T T
N UTF-8 EN RS,

B] M *nix,
3.7 OB 27 PEP 538 T fifif0 .

PYTHONDEVMODE

R BEIREE A BN — D ARE TR, W&E A CPython “TF A", 2L -x dev HEIi.
3.7 BB

PYTHONUTFS8

WERBEN 1, WS E MR UTE-8 B, 5 UTF-8 MIFERGEH LA SCAR SIS, Toie 24w e
VeI AL .

e sys.getfilesystemencoding () k& [\ 'UTF-8 "' (A#Hidid 9k Z 05,

* locale.getpreferredencoding () ¥fi&[H] 'UTF-8"' (AWt 20, F HiZ ¥
do_setlocale BEAKIEH).

* sys.stdin, sys.stdout fl sys.stderr #¥ UTF-8 A{EEATHI S A iY, HH N sys.
stdin fll sys.stdout | surrogateescape fiRALBAING (sys.stderr &4kEE{H H
backslashreplace WI[REZEERIAR JFFPRGIELE N —FE)

VERIRZD APL KA AS 458, HoAl R 2 AP W R R R RN T4 -
o GIRATSEL, WS RS 2 UTF-8 4itis R fihs A S04 .
e 0s.fsdecode () fil os.fsencode () 21#ifj UTF-8 4574,

* open(),io.open() il codecs.open () BRINS{fiH] UTF-8 4ifd., {HZ, TEAIBGALEE
JH TR IR AR BRI, TR G A SCAS R T B I SO T RES | & S8, TR 24 i
=94 0E €/

TR UTF-8 Wi T AARE L BB v] AR PYTHONIOENCODING it (7EERIAAY KB X
NREAE) .

WARBE S <07, WIfFRERR AN B X R ARz AT
B EATA A AR 2 747 5 SAEMEREAR R 46 130 18] B %

TR RA AR E IR AR &, W ARRESR BRIAGE B 24 B DI B, R 3F 24 B s glbn 11 BT ASCIH
FI IR RIS (41 PYTHONCOERCECLOCALE Firid ), F HLIXIak5 il e i 25 F sk W, eI
IHA DI B, RRERRIF BRI UTE-8 A5, Bk R A48 @ AN XA

AT DA ] —x ut £8 JEIH .,
3.7 BUFTA: A XRBEZHEAMEE, S5 PEP 540 .

1.21 FiAEXETE

TCELX LA B 275 Python BRI URAS H ™ A2 500 o
PYTHONTHREADDEBUG

WIS E, Python 54T ENRFRWIA(E B
TEHH ——with-pydebug f @l E Python,

PYTHONDUMPREF'S

WIS E, Python 75 K PHMERERS , AR AR SRS | T EUS 1 DR R TG 20
FHMF] -—with-trace-refs {#E%I ! & Python.
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CHAPTER 2

£ Unix IR T A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g
Python ik 7E K2 4L Linux KATHR b, FEVER— D CRME G A HARH . (B2, &0TaEAR A Ay It

YOI BEAE AT ISR PR AR PR R AT ] o ISR T A IRAC RS A 25 156 J50 B AR A (14 Python.

402k Python B4 FSE 204 BN A AT RGBS BEA v, ST ARRAR ] B SO ) A TR B . 221
PATR S

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

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

2.1.2 7 FreeBSD 1 OpenBSD _k

* 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

Billn: 1386 I FI3KEL Python 2.5.1 (4 1] F i Ak

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

PRAT DAM OpenCSW SREL . 2235 Ko fdi i & AR A A Python, H Al pkgutil —i python27.,

2.2 {33 Python

WA H S 41 CPython, 1 JE B2 REL source o B0 AR ECH BUAR M PR, ] AT 342
WURGHTHY clone o (AARARAEZSIMERN T, WIFFE R .)

A ) i - AL

./configure
make
make install

R Unix - 65 (4 C BT T 3 8 75 10 5% AE Python JRACASAYAR F SRR #9 README.rst SCUfFH

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

2.3 5 Python #xpi&EF3C 4

EE T A M Z2 MR ; prefix (${prefix} ) Ml exec_prefix (${exec_prefix} ) BUhTZ%
B, WRPREN GNU Bff; ETR BEAH A
Bitn, FERZ4 Linux R4 F, WEMBIAMER /usr .

X EZR aX
exec_prefix/bin/python3 RSSO B
prefix/lib/pythonversion, exec_prefix/ | WEhERYLHE SRR R
lib/pythonversion

prefix/include/pythonversion, 415 I % Python ¥ & Al A R RE % AT 35 /)
exec_prefix/include/pythonversion include A1) H SEIHER B

2.4 Z:IN

AE Unix b)) Python AN, FFEIRMNIATHATER, Hi4n:

’$ chmod +x script ‘

FEAEBIAS B4 TS NG Y Shebang 2k, — MREFHO Vel 7 2

’#]/usr/bin/GHV'pythODB ‘

REAEEES PATH H48 2% Python fi#RERS. B2, H UL Unix RAE R REIRA env s, ULV RESE B
/usr/bin/python3 Wi A BRI AR o

FAE Python HIAS H (5 [ shell /4, 152 %& subprocess ik,
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https://devguide.python.org/setup/#getting-the-source-code
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CHAPTER 3

£ Windows _E{& B Python

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

5 RKZH UNIX RG MRS AR, Windows RE05A 114345 Python, Z4F 2k CPython A B 44415 T 4F
—A~ K47 B9 Windows 352 (MSLAD), BV Windows I PN 3FI20%E . X 220678 i 8 T4
AN Pl e Python B, U INAZ O RRESR AR . 2R I8 0 DU — G LS EE P 2eds, I Hol
PAA B AR e AR b oy 2 R B Y zip S

41 PEP 11 Wik, Python X SZRFRAK ™ i SCREA: a5 N 1) Windows JiUAS . X FEWRE Python 3.8 S HF
Windows Vista FI T F A . W1 T3 Windows XP 1%, 4% Python 3.4,

Windows @it TV Z A [AH ALY, A TR FHA — B MRS
AL WEITH AL, XU Python HEATALMZEAIIH IIF A N AN, B2k,

Microsoft Store & J&—A-H) Python %% | SE M TAZTMARIE, WASG IDLE SULIF LIRS, ©
9 Windows 10, {HAT A4 M B2 TR SR BLAUAR T o 3 HRE T VP2 77 810 213 Python K
HTA,

nuget.org %5 ¢, S M TR MRS R B . BRI TH9E Python fl sz T iIlAS, HAN R SR H.
BeA S T

Tk B9 €L 2 Python HyBR/NEHRAD, T8 A A B R R RE 7 A

31 EEREERF

311 ZRLEE

U/~ Python 3.8 4R 7 AT I R 2K - 32 (Vi Al 64 (L HRAI A WA . web installer (W25 Z%540) B—A4/)
IR TR, BRFEZ R, RS E A IR NA . ofline installer (BRZE4AL) N
BN TR, AT AEI S Internet T2 T 8. WS F & 24 05 R F 8 DA T lAE 208 1 8
HhE g A8 0 At v

JEBN ARG, AT PAS LA PN —
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&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

WnR AR RS Rk ]

. % ?ﬁﬁ%%}ﬁﬂﬂ%f?ﬁ (BRAETRZEX C iBATHEIATRE R, BUE WA M 258 A T Windows
44 Python & ) %

* Python K224 FI 3 1 P H s

o i | F Windows &9 Python J2 #) % YR IEHE — TR e 101 22285
o RREAHRUERE, WIREM:, JHsh#Al pip

o GAGERE, 224 H O A SR PATH

o AR H AR H Bl E LA R

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

WER T P 2se, Wik A A" TEE s oL
o Q0] e R PR LA B T B o
e Python 4235 5| Program Files H 5%
o i Ji] F Windows ¢4 Python jz 7 % 4225 5] Windows H
o L IA) ] DAVERE AT e fiE
o BRUEPE T DATI i 7 Y
o MR, LR H SRR INE R YL PATH
o PERSHE BT AT B i
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3.1.2 Mk MAX_PATH BRI

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

TEHCHCAS ) Windows Hr, BURR AT DAY R H| K 2 32,000 A4 . (HFTZE B RURREE “JBH Win32
KBgAR” dHAFEmE , Bifyd i 39(H HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem@LongPathsEnabled &N 1.

XLV open () BREL, os BIBRAIK 2 BOHAN AR I RERE 2 H 1R 1K B 260 AT AL
W BT, oS HE
3.6 Jift B4 Python HH S i) 1 XK AR I STHF o

3.1.3 RERHRERENE

GRALT UL BT a U ] DA AT 1 T8, RVPAS R P AEr 2L B e, meH M P
ZH.o EATPATEAREE T UL A1 0L N BER S e il DASE o — LB BRI H

WL A AR Y UL B2 % Python, MM /quiet eI, Bpkid A HARAI IR B on o LA
B ETH /passive $ETi. AIPAEIT /uninstall $E3S7 BIFFLG IR Python - - /R4 B RAT (i HE77s «
FiA HAB R L8 name=value , HAPEENZ 0 REEMHEAFHE, 1 RBNESFMEEE. W
PR 52 B 5 F 0 F B
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B ik i
InstallAl- NERE P, 0
1Users
TargetDir | ZZ4EH 3T InstallAllUsers 265%
DefaultAl- | 5 1A i P35 BRI | $ProgramFiles%\Python X.Y o}
1UsersTar- | 2735 k4% %$ProgramFiles (x86)%\Python X.Y
getDir
De- VR FEE N AELTR | sLocalAppbatas\Programs\PythonXY By
faultJust- T %$LocalAppData%\Programs\PythonXyY-32 By
ForMeTar- $LocalAppData%$\Programs\PythonXY-64
getDir
Default- UL i /R RN H o % | (%)
Custom- HF
TargetDir
Associate- | HHATRE P LKA | 1
Files TEAR SRR
Com- wmEA oy WEE . |0
pileAll PYCo
Prepend- K install F1 Scripts H 545 | 0
Path m# pPATH PAKCKF .PY IS
j][] §|J PATHEXT
Shortcuts | QIS ZH, AffERESR, 3C | 1
F4F1 IDLE A1 g Pl )y =
In- 435 Python ({2 1
clude_doc
In- LRI R S 0
clude_debug
In- e SV INGE ST
clude_dev
In- ZH python.exe FAHE | 1
clude_exe | X4
In- 838 B F Windows By | 1
clude_launchePyrhon j2 7 %5 .
Install- AP LRER T |1
Launcher- | Windows &4 Python & % %
AllUsers o
In- GREHRIE AT A 1
clude_lib
In- LA S pip Al setup- | 1
clude_pip tools
In- AR (*.pdb) 0
clude_symbals
In- 4% Tel/Tk XM IDLE | 1
clude_tcltk
In- LHAEPENHAE T 1
clude_test
In- B ARy A 1
clude_tools
LauncherOnly{V %72 B shigs . XBET | O
R H AR
SimpleIn- | 2% Kk 254038 Ul 0
stall
Simpleln- | fif I faifb 2% UL i) | (%)
stallDe- HEXHEE.
scription
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

python-3.8.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

FLAVF I P MR LT A 2e%€ Python (AN NEIAS, AT AR DA R v 242 b=, ax
FeSm— AR RIR T, A Feif B E X

python-3.8.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

(R, AWl MBS RIK, T HAUTE 2R 22 05 JE slas i A @B T 1 23 )
TS AT W] PAFE—N44 K unattend. xml B SCEEA S T HRAT SO AR . SO e R
FMERISIR . AR R IR BRI ME, (ARATRE) BN ECT . R SCARSEBRME, BRZAR B AT R
BRI S BB 5 7 R A [ B 126200 -

<Options>

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

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

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

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

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

314 ERREBELRTH

I AW 205t P R AL E5 Python AYJSESE N IRINRE, USRS L X LI E AT AETE 2 Internet JE 4
N TG ANRBE, W] AR N BT AT RERALIE, DABIEE—ANSE RIS, 1A R ARG 2 internet
HER, AP A 4. R, TR EORI R, (R MR PAT R R, )
WAAMZAT WIBIAIERA .

AT ARRFF AT PA S v 2 DA R 8T A W] RERIL 753X WHCAEFRS python-3.8.0. exe B AR
FPSEER A AR, HAEE CM H SR REATR, PAREGRIR] 4 1 SO 8] A A ok

’python—3.8.0.exe /layout [optional target directory]

AW PAFEE / quiet BRIR BB R o

3.1.5 =R
%% Python )57, RXWI DAL Windows HifY “FEfF MITIAE” T HISMEUMERIIRE. 2k Python 4% H I
e CHIBUEST DR TAT I R

B SR 8 O R SR S I R D RE - R S O SRR S 2 L e R AR AT A . AR
AT ICE eI, B4 H sk BB HaX e, R 250 A IR 8 )5 HE 57425 Python,

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

“CHIE CRFSE4 MR Python, {Hi& Jfl T Windows & Python j3 # 2% [#Ah, E1E “REFAIPIGE” PHHCOH
%H.
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3.2 Microsoft Store g

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

BRI, W ORI ST Windows 10 BT, F4E Microsoft Store i ] 47 148 % "Python 3.8”
o WARASERRN . R i Python Software Foundation /& ffi 423

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

GRS IR G, T DAYEFFUGSE B b 3R 31 Sk 2 3 Python, 5% 3% A DAYE Gy A3 7545 51 PowerShell 23 H i A
python KJE3. BLANAT AR A pip 8¢ idle >fifi ] pip A1 IDLE. IDLE tH¥EH IR A,

X = - n] DA AN S 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(H 3. x BEEEIEREA, Hl38 ). fERE-—> £W-—> LAMGEIET, Mgk g
WAk, RS A Y python fitAs . EIUfPR pip Al idle 5i%#EH python lA—EL,

HIPAMEH] python —m venv B MEREEHE L H A .

TERARE 288 T 75— AR Python KBS INEARAY PATH 28 &, IRABERAEHN python.exe
A3 B Microsoft Store AR, EEIFT %, i python3.exe B python3.x.exe ,

py . exe JABIARRFALIN I Python &R, (HAHLIGHEM K A 240 2R A 2R -

B Python, FHFIIT “BLE” HAA “RINFEFRINRE”, oEAE “JTR” F4kE] Python, SRS A
wr AR I EIECKFIHERIZ E 2 Python R fr P FTA L, (EA S ERAT AT RE AU PR

3.2.1 EX18Yi6)=R

1T Microsoft Store v IR F AR, Python AR GETCIEXF I AL E (40 TEMP ) MR T4
AViM . M, EREARNEIA ., QR EADF SRR, T2 s i MR

3.3 nuget.org £E 8

3.5.2 U A.

nuget.org j&— MG A Python RIE, I TIEICA 4R 2% Python W RGERIFFEEL MMM . 4K Nuget
se “NET g, (B0 TS mgn TRAYEREL, BWnT DMREBTAR,

Vi nuget.org R K] nuget FYIRHFE . T THAYHHZRX] Python JF A N FREE LB T .

nuget .exe iy T LAV PDAE#EM https://aka.ms/nugetclidl F&E, BN, {fifH curl 5 Power-
Shell, fifi 1% T 2245 64 fi75} 32 {4 iy Python:

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

BIVRRRFFE AL, THISIN —Version 3.x.y . HithHRATDAN - ek, WRFLREE|FHR T . BROAK
BF, FHEMAR SO AFRHRE, WEREA -ExcludeVersion ¥, WA FRRFELE O LR MFF
FEMA. T HEm 2% Python Z34 ) tools Hik:

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

# With -ExcludeVersion
> .\python\tools\python.exe -V
Python 3.5.2
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W, nuget WAFTIG, WAR-FATLRBORAI MU e BG83, FahMRAF 6 H *IHH
WLHE . WRAEMEZ FAGRE SR, W2 CLRGER A shidT it

BT tools Hidh, A — build\native Hx., BME—1 MSBuild E: {4 python.props ,
A PATE C+ T H (8 9% SCf43k 51 Python 2226 . A0 & X S B H Bl i AR SL AT S A%

nugetorg b ) M {§ H T Z www.nugetorg/packages/python X} T 64 fii M A Al
www.nuget.org/packages/pythonx86 F7x 32 v iR 4.

3.4 THRANE

3.5 OB

RAZNEATIOE — 5 /)y Python BR8N ZIP SCIF. B BAEME 7 — DI AP0 —aR0r, A2
A PE I

GRS, IAREATIR ULF) SN RGeS, O R, REENRECEM T 2R

o FRUEFEME N TSe gt ML . oyc SCHE&7E ZIP , HHEfE T python3.d11l , python37.d11
, python.exe il pythonw.exe . AU Tcl/tk (HFEFTAMCHITN, 10 1dle), pip 1 Python 3044,

#iE: AR BTN B 4% Microsoft C Runtime , W I FE g 225 A T s S ik b oh fiE. 38 47 ] fig
O 4 W Se 22 55 7 ) P 1 2 48 b 8 37 Windows Update [ 4¢3, FF H A AL 7E B2 45 H %P 463
ucrtbase.dll A

=I5 AR % i BRI 5 A RA T 2% o XA BAT IR S8 7 L Python 2 RE(E ]
pip AT B ZR , A nT DA/ HRF pip (S BRI O EUEAT A S ST Gl E, =N
WA — 302 ( AT ) ARBE, PAEIT 2 N SIAE ) P S B SE0T 2 Hi RERE A DR S B AR e 2 -

A T XA AT P ERE B

3.4.1 Python N HIERF

I Python % 5 ) B AR H AN — 2 BRI 7 7 X — =50 FERXAMSOL T, AT RABE AR AR AT IE %
Petarh Uy Python IFLA IRAS . MR EN %A ZEMN EEENMR, ENZERRGZ L), HPEm.

T L T TR T AT SOV E R IR SR g 28— ey, (FO PRt TR R RS . B E il S 3h as
BOA W R IER KV AL Python FIzA7Ry: PARRATLAE R, 2 RIMURAE B 0] LASRE , SCHFRIKAT
PAIEH AT TERZEIEOLT B € USSR iz K 2 i 09 fir A Tt RETR ) Py_Main

AT B 7 e P A A BRSO A PR BE DT K, U B i a4 S BCE EM ] python. exe 5
pythonw.exe . fEXFFILT, N HREFR RN Python MiARILERAFR, F HI ] ETCiEF
5 HABIEAEZ 71 Python FFRES SR BRI 435K

X IE—FJ5Ik, A%5 Python W PRATSCIF—EAE H SR 2E%E, PARRORENTERAR BRI (LM
WEshas, WAl ARE T HAUALE, POMTER SN R F 2 BTA L 18 E R AR

3.4.2 g\ Python

JHAS AR 4 5 1) 1 1 R 8 o o SRR U AR TR 5, # A3 Python AT HCAT AT IL H B9 3
W, NIRRT HRE AU, FHLEEB KA ] python. exe BUEIEMM python3.dll . il
SEMPRE DL, RH B9 S A TR FE 40 B AR 222 ) 1 H Skl /2 PABR BERT I 2K ) Python RS o

SRR 8, T AV BT, ORI IR iR Z i Ml P R B, 5 00,
(R A S BAT HOMI L2208 2 1] A RAR X 51
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3.5 HREge

e T HRUER CPython KATHUZ Ah, A —LL S HEMIRErE e tl. PAT @ TCAS o 3 BE ) RE Y 71
2

ActivePython HAZ-F-EAAMERLZRFET, SO, PyWin32

Anaconda JRATHIRIEAAES: (40 numpy, scipy il pandas) Fl conda fA5PEAS .

Canopy HA Hm s AILMTF & THE) 4T Python Zp AT iiss” .

WinPython F#5E T Windows 1 &ATH, 0435 T H @ p fike @Ak e i T H

THER, RSB T REA (0 & B BT RAS 1) Python BUHARE, I HANH14% L Python 131 BAAES B SCH .

3.6 %5 Python

BN AT PR AF Iy 24T Python, W] DA FEAE Windows HVEE I —SEBRIABREE AR . AR LR P
HETONERELE PATH Fl PATHEXT A8 & (30, (HIXAGE T oA . & macds. WSS EHZ
JRASH) Python, 2% [&(#i f1& )1 T Windows 2% Python 2 #) %%

3.6.1 fifFR: REWMREEE

Windows FEVFLE FGUNFI RGP K AT EIMFAS R, R RAE Gy 5 n FF L EL IR AL &
FG B EI A R, AT e SR set s

C:\>set PATH=C:\Program Files\Python 3.8;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python

X SEPAAE AR B A B MO Y ] TR G P PUTRAT A A a4, I, mizdshl G s shag e a2
FF AR AR AR LK S

EEH S PSR IE R, ARV E R e &S R IR I (. 3@ ¥ {17 python . exe [}
H Sz 3k k8 0k PATH 2048 3 E M iR A1 Python [ H 7

BUR AMB U ERIAR AR &, Bl IR IR “REMIEAR, ST “RFERIE” Advanced system

settings , SX)5 ¥l Environment Variables #3241 . TEILAHEHES, BRI AGSINEE S H PRI R G A . B
MRS AR, BHEEXTEAET IR G (R RARR ) .

ffilE): Windows 245 il P RN R GUE & 2 )6, X RERTEB L PATH I FERSMER .

PYTHONPATH 78 &4} Python 2 Fl Python 3 A A, LR IEE HA& 5 i B %235 1Y Python fig
AT, 5 MR B K A B A B .

wE%:

https://www.microsoft.com/en-us/wdsi/help/folder-variables B35 5 #i® Windows NT
https://technet.microsoft.com/en-us/library/cc754250.aspx Tl BH& iR B 458211 SET b
https://technet.microsoft.com/en-us/library/cc755104.aspx i Tk A B B4 21 SETX iy d

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
A4 PRER IR 52 R Windows XP
74

https://www.chem.gla.ac.uk/~louis/software/faq/q1.html 3% EFEEE55# - Louis J. Farrugia
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3.6.2 &1k Python T[#I{T3 ¥

3.5 IR 5.

W& T i 1) B Zh R Python MERERS I IFIASK A AL, GF] RERABTE fir 242 /R 45 T i3l Python, 2%
A — BT AT DA R

FELAAR PSS — T E, TDAREFRARIC Y “Ff Python IRANEIPREEAR G AYREIT, DABELCAAR PR i
BRI PATH o JRIRINT Scripts\ SUFRMAIE . X AVHMR4H A python KisfTf#keds, I H pip
TR Y. B, Zabn] AR ay AT IHIAT A, TES 56 447 30,

URAE LGN A ekt W& n] DA s T2 fe )y, e B JPmMe. 2, Sn A
FIH S R H AR WITRTF B PATH o 3R BERF Python 222 HSRISINE PATH BREEASE Y, %
WA AR H 550 RBAE R TR R (BIXETPIA % H E&AF1E)

’C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.8

3.7 UTF-8 &=

3.7 BT

Windows /554 it i 1% St U b R0 4 idhg =X (ANSTACHSTT )« Python (i FH & 15 A SCASCHAFERIA
g%z (Bl locale.getpreferredencoding () ).

X AT BE 23 A A, PR PRRR R RTR 2248 Unix R 48 4% WSL (Windows Subsystem for Linux) J™3Z it /i
UTEF-8.,

W] PAfSE ) UTF-8 BB BRI 1 SR i s 2k o UTE-8, B33 F UTE-8 il DL —X ut £8 fird
FFETH, B3 PYTHONUTF8=1 B8 &, 50, PYTHONUTFS T R4l fl UTF-8 #ixk, H-5 LI &
8 RIS AN EC R T Rt

24 UTF-8 A i -

e locale.getpreferredencoding () ¥fiR[H] 'UTF-8" M A2 RS MR, BLeRET sk
T2 E N HRBERIAR SCAR gidtga, €35 open (), Popen, Path.read_text () %4,

e sys.stdin, sys.stdout fl sys.stderr HoEHdi Fl UTF-8 VE5H SCAR 4 ig g = .
o VRABER AT PATE 22 " mbes™ Ji D48 K (55 R S0 Zn b As =X .

TEYEEAS I PYTHONUTF 8=1 FIERIAPREEAS B S SRR R S T (9 Py Python 3.7+ VAT WERARA T
fu] Python 3.7+ I JI T AR MR T2 89 R e AR5, FHERZ B B I I PR A s fl ) X ut £8 fr AT
eI

il BIEEAERN S UTE-8 i, Windows it Python {235 LA 5L R IAfH ] UTE-8:
* & VO tffitniE VO (HEf5 UL PEP 528).
o X RG A G I PEP 529),
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3.8 EHF Windows g% Python Bz)2%

3.3 WUHTIA.

T Windows ff) Python JHaf g e — S HIRERE , W BE RAIAT AR Python fiiAs . B AVFHIAS (5
A7) FE7RFFE Python HUAR BB REIT, R 5 (I PATIZIRAS -

5 PATH AFRAN[A], JH 2R 2R 5 GG i) Python iRAS . & B 1) F-4% I P2 i AN @ R G 23E
TG T IAHER , A2 6 B 22 A A

R BRI 2AE PEP 397 Wi iE i) .
3.8.1 F&
M&HLTT

3.6 il HE 5.

4= JRy 2% Python 3.3 Jo B & A RHE S S IE /R PATH b B3R5 B T IRy Python HUAEZE,
P ZER AN IRA TE R B2 B A RS R T, W e S m i AT A T i

Py

TRV %2 B E T M BOR AR ) Python B2 58l - ‘BT DAERRH, I H A8 E AT HA fy 4T3 51
HBE K 1%3) Python,

SRR T AR A Python (B4, 2.7 F1 3.8 ), 4y 753 Python 3.8 J& 5 - 415935 55 Python
2.7, kb

’py -2.7

AR EAE G Python 2.x BYRHTICA, 2 PA T a4

’py -2

YR %3 Python 2.x (I RHTIRAC R 30 -
WREEDI AT R, WIERMI G R s

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

BRARAE LI Ve 1% T, B 1 P 2é Y Python A KF RS BN INE] PATH .

[FJ#E3giE (Virtual environment)

3.5 GHTA.

WK R SRR P Az 47 N B W1 ) Python A, ELRE UL ERRE (A fE 2 B venv fEH ol AN ET
virtualenv TH) ATIEIRE, WESEETFRHZIT RIS RRRER A2 2R . Eiafra)R
Fear, RIS, SU2 15 % 45 Python A%,
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IV 1FS

1EFATEIE— S Python IS - Q#1444 “hello.py“iy S, Hp & AT A
#! python

import sys

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

M hello.py FIFFERT H >, SATRA TR a4 :

’py hello.py

BVAZE R F Fof Y Python 2.x ZREHIIAS S EFTHN R . BIAES RS — AT Oh

’#/ python3

BAE, FOFHAATIR A W ZT B i) Python 3.x 5 Bl 5 ERIH A AT Bl —4¢, VKA ASE WA i) i
TEMUCARRERF . RIREZHE T Python 2.6, 32228 —1TH M #! python2.6 , fREKBTEIAY 2.6
HAE B -

R, SREAMAARE, B “python” Riffi FI 4T 224 1) Python 2.x IERFIAS . X2 N T G4
Jesess Unix, HrPiy4 python il /245 Python 2,

LRI %R B #-5 Python SCHE (B .py, pyw, .pyc SUPF) AHRER. X REMRE 24 fE A Windows BE
RS OO e — SR, KRR EBIRE R, P BERT DA s R[] B9 T Bk B A 45 1 B 1 19
JA .

DR 2 A2, BN EBIER Y i AN 3235 21> Python fiftAs, BARHUGR TS — 4TI A

3.8.2 Shebang Lines

R BIASSCPERY S —ATA # ¢ JFSk, IRy shebang” 47 Linux FIHAME Unix 84 R G4 XX LEAT )
AHUSCRE, ENTEFEAEMSE ARG RAER R AT AT A . XA E Bh4% L AE Windows _EX Python
A AR A TR, BT AR BIE R TEN TR B .

297 eV Python i< 111y shebang £77E Unix Al Windows 2 B4, ZRIEhAE LHFE “HEL” M4 ofdk
SELE M R fREd . ORI A /2 -

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

e python

Bt REAT IR S —1T

#! /usr/bin/python

S BT BRIARY Python., [BV7E Unix A5 HIVE% Python IIACLEAT 707, IR Bk
AT DA e 2 2 T . AR5 Windows 25— BiIAS, 75584 Unix EAT, 5 %5
W% A /use T3k H—A> shebang 17

A LR g Ay SR 0] DU U e A (RTRAMCH EEERR A, o n] DU B IR B RS ) VR IE .
BEA, ATPGEISIER BAS 2 JEas i <327 SRigek 32 A, Bl /usr/bin/python2.7-32 R
SRAF ) 32 {if python 2.7,

3.7 UHTMA: A python JEENARST 3.7 FFah, wIRAEL “-64” JEZMH 64 fihiiA. A, mIPATE EA
WERFEFZEH (B /usr/bin/python3-64 ).

3.8. EHF Windows i Python [5z)2% 25
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shebang line [ /usr/bin/env EIEA—MFRIENE . £THE 23 Python MERERTZ 1T, LR RS
R ATRATICNF PATH PABRIX Python WIERATICME . XX T Unix H env F2IFIUAT, AR F57E PATH
PATHR

3.8.3 shebang lines By&#

shebang lines i 1] PAJ & BAL 3 45 Python M RERAY HAIEIT. B4, 41SRARA —1> shebang lines :

’#/ /usr/bin/python -v

SR Python LA —v T fE 5

38.4 BEX
@it INI B

JE B R R I R AN and SO - 7E 24 851 P A9 application data” H SRR py.ini (B L A
CSIDL_LOCAL_APPDATA ¥l Windows Bi#{ SHGetFolderPath iREI[{H ) PANS EahEe T [/ —
Ei(“#lﬁ’ﬂ py-i)ni o AAE)ni SCHBEH TR shaeny “fElla” A (Bl py.exe), tHT “windows” it
A (HI pyw.exe

R HSRT R R H o SCUESE T rT AT SCF 55 dini SCPRRY B E L, RIS SRR 7 55 21 1Y) .ini SC
PEAFA G5 BRI Pl DA % 42 Ry ind SCOF R IR ain

B X EXiA#g Python R

TEHEENR , AIAEG S & AR AT, PASEE iy R FI B4 Python JiiAS . AR BR & 45 PAFE IR
ARSIk, ADAERRGER ) R UCHAT . Bbah, WA AN INT-32" 5 “-64” HfgE RiEK 32 i
B2 64 (SEP,
5, — shebang line [ # ! python FT3¥ A AR ERF, 1M #!python3 H—MRARRESRF, ©HIEE
— A EEHRA
AR AE G S R IRA BN RA PR ELF, AT A B HI5AE & PY_PYTHON PAFS & BRIA R AR E A7 WK%
B, B3, %A R DATE & REil i ey AT AR AR TE,  Efnv3Y, 73.77, 73.7-32” B 73.7-647 . (i
HERET-647 I E - Python 3.7 B S A H A& B Eohe% . )
WA BN ER AR ERF, W AR EIREEAS & PY_PYTHON{major} (H¥ {major} & L
ERRY T EEARAR ERF) PATEE e RAS . QR B TR BRI, S Shas kMt B 4635 1K) Python
WA H-A 0 B AT BN A BB O B A, RSN REARAIE, (EIZHUAS W] B8 2 1% 29 vh S i S R RRUAS .
TEZE3E TR (major.minor) Python AN 32 {31 64 {3ifF) 64 {ii Windows |, 64 [V iRASKHIA AR E k.
KT SR EHAR ) 32 {1 64 (LS PLES I AN - X T RS RE R 32 (71 64 (AR 2 AR -- QT i, 32
7S BP0 1) F R A T4 2 HRAIY) 64 {37 Python %% . SXAERE AT PATIIN Ji sh e 4 7h, HHE PC L%
BTWRBEHR A AL TR ZE2EE (BRI, ARAITE 32 {788 64 (AN Python FIFH Y () R 5 8% 2 75
FRJG LR ). WA, ATPATERRAUEIIAT LA ey <327 B “-64” JGZOREMUIATN .
INGE

o WA WE M KT, M4 python Al python2 Rf{ F % %& ) 5t B Python 2.x R4S, fmd

python3 R 512 1 Python 3.x.

* 7% python3.1 fll python2. 7 RAMNSEFEMEE, FMRAC 5E2TEE -
o M5 PY_PYTHON=3 , 4 “python“ Fl python3 HRW¥- H f B 2235 1) Python 3 i .

o NI PY_PYTHON=3.1-32 , fix® python ¥ 3.1 ¥ 32 A752H0, TMifiy2 python3 B8 B 28T
L4E[F) Python (PY_PYTHON RAE AP N FEE T EZMA )

o {5 PY_PYTHON=3 H PY_PYTHON3=3.1, fiz% python Fll python3 & R4 3.1
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B PR BT AL AL, If W] DATE S 2l FE 6  RIND SO A S B ) Y 8 . INT SCF A /Y 3 20 B R
[defaults] , BEMLFRIFSEA RIS PY_ BRI BMFE OF R IND U PR 4 R KK
/NG ) o) BREEAR B N AR 5 IND SCPF R E R NS

i

o W PY_PYTHON=3.1 % [H T AR Z I INT 304
[defaults]
python=3.1

o % PY PYTHON=3 fll PY_PYTHON3=3.1 fH4T 15 A FHNZ M INT 34

[defaults]
python=3
python3=3.1

3.8.5 LU

WNARBCE T PYLAUNCE_DEBUG  ({LAIMH) , Bshae oWl BATEE] sderr (BP: #5165 ). M
RIXSEAE BRI A TR Aok, HERIZ VP @R Python MMUA . BEPErE AR 1 S5 A B T
AT B A% Python BB 6 24T -

3.9 EHER

Python 3 7 X5 H # (DA FERY site-packages SCF32) fAiBFE 23 Hat . Ft, WA B Python %
g c:\Python\ , NWERAZERIEEAE C: \Python\Lib\ H1, &= FEIHRIEMEAE C: \Python\Lib\

site-packages\ .

HEE AR sys.path , WEAIE S DLL(python37._pth) SR $i4T 304 ( “python._pth™ ) [F] 44 #Y
._pth MF, FNBEIRIMAE ARG E—1T sys.path . KT DLL SR SCH88 56 5T nl ST SC
B, NSREREL, AR NS AT I AT A R e B 1 5 A

UICPEIEAERS, R 2T RIS A R, R R A, IR B ARSI I —1T98E import
site , HWMALFA site . DA #IFRIZ AEARMATRA MG . BN HAR T AR 2680 1 iR T 32
PHALE .. ARV site DM ALY, I AR EER AR,

R, M4¥8C import site H, .pth XM (AT TRIZL) Kl site BIHUER A,
BIAE] . _pth AR, sys.path @U[#E Windows FIHFEN):
o TEFFIRET, M—A%EH, LB T 45 H %,

o WNRIREEAS B PYTHONPATH A7AE, QN3R35 T & Wk, MR R MHA H . iR, 7F Windows
b, AR AR A4, AR T IR S B AR A R R E S (C:\ £5),

o B} il Hy application paths” B PA [E] B ¥ o B ¥ M F ¢ HKEY_CURRENT _USER‘
HKEY_LOCAL_MACHINE 74} % F #Y:samp:\SOFTWARE\Python\PythonCore\{version}\PythonPath
HVER 5. A5 7 BRI AR AR B BOAMA R T3 R- R BU SRS N E] sys .path o (3
HE, A TR A U HKLM, [tk HKCU 5% )

o WERIE T AL & PYTHONHOME |, WP HARGE SN “Python FH K. 50, = Python AJ 47 3¢
PR T E 47 “landmark SCfF” (Lib\os.py B pythonXY.zip ) PAMEW” Python EHF “
WIERIZE] T Python F2 H 3%, MIEFZ SCIFICFAH X+ H KIS NE sys.path (Lib,plat-win
). BN, .0 Python B MAFAHAE 2 1Y) PythonPath #4351 .

o QR4 A% Python Home, WA 85 PYTHONPATH BR55A8 8, - HARAB M, W6 A
X4 H B BEA RS2 (0 . \Lib; .\plat-win %§%),

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

3.9. EHER 27
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* 2R “home* F— XS AL, FFH. PYTHONHOME RULE, WL i (7 B e A A 2
FRHRAT SR A

BB TR R E:

* 1517 python.exe , B(F: Python HRHAYIEAT Hifth.exe (ZHEMA, A HR H PChuild HR) 1Y,
T HAZ DA, FZARENR TR OB, A BIBGENR R AL BRI AR

* 4 Python L TE — > exe (RFAYH R, it COMIRASE) W, K ALHERH “Python Home”,
DL ] 7ok BRI DB AR . IR 2 A < AR PP AR

* U2k Python HAEIEIY T H I HBA MR (FR2E0.exe, —HAERARAERE), A
PREAFB)— 25l — LE BB XA B AR A B A2

X AR LEAE ELKF Python HHZRE LY AR P B AT RN, DA BCR B 1k HAth 22k o -

o FEMAT AT SO RS —A . _pth SO, H S HR . X 2R ENER SRS A
WAs, 2K site , BBIEHIH import site,

o WIRARTE B OB PAT T F N3k python3.d1l B python37.d11l , £ Py_Initialize ()
ZHi, BRIV Ppy_SetPath() 8 (&) Py_SetProgramName ()

o VERHI/ENE TS PYTHONPATH FAER s B N AR F I python . exe Z HiiXE PYTHONHOME .

o QERGORBERE A R A (A, Bue— N RVF AN ERRZT: filepython.exet 25 %K) , 3% #
PR R R 4 landmark 34+ (tfile:Lib\os.py) . (THYERL, 7E zip ARG IEZ M F, H
SRS B T A iy 44 B zip SO )

DRI DR R GEVE I 2228 PP Y SCEA LS T-5 W AR PP AN e — O AR T LA B AR . 00, Pl g
KA A AR S 2 BT, S B AR RO HA BT BRI 5 2 2
PN Pl i A AR BRI BRAR I TR

3.6 f HH A
* WM . _pth XAESCRIFEM pyvenv. cfg ik applocal PEI
o YEBE S AT, BN pythonXX. zip EOA{EAER) landmark .

3.6 iUECUEIf: #E Modules (ANjg PythonPath ) FIHEMFE P& BB AT LA DA R
FHHFA importlib.machinery.WindowsRegistryFinder . 7& Windows |, A $k
FEFAE 3.6.0 T SRR, AT R BAEH K B0 E] sys . meta_path

3.10 Bfi iR

JRAE Python 1) H B2 AE T A 165 P AT A2AE, {HJ2 Windows A —SEIEFIGRFIE . FERRIE ZE RIS A —
SOREHURI GRS P B (X L 1

H5E T Windows FIFRERECSEFE mswin-specific-services 7,

3.10.1 PyWin32

Mark Hammond [ PyWin32 i@ —4 T 59 Windows 5 LRI . X 046 AR 58 FIARR) T -
o X G (COM)
* Win32 API {1
« B[EME (Registry)
e H{HE (Eventlog)
 Microsoft Foundation Classes (MFC) ff] ' 51
PythonWin ;& PyWin32 [fi#{i i) — 7Rl MEC B LT . B2 E I Al i A IDE.
hz%:
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Win32 How Do I...? Tim Golden 3
Python and COM David £ Paul Boddie 3

3.10.2 cx_Freeze

cx_Freeze Jg—/~ distutils ¥ (21 extending-distutils ), ‘&4 Python JHIAS £ 5 v #4471 Windows
FF (*.exe X)) SEMUILEAEIS, GRTAZN AR, MICTHE H Fraéds Python,

3.10.3 WConio

i T Python /S R A i )2 curses (UBR T2 Unix £45, KL Windows i H —NAALHgE: T
Python 1) Windows 5| & 1/0 .

WConio 52 Turbo-C [{) CONIO.H 3EMas, J T2 AR H P A

3.11 #{F:E Python £ Windows

HIRARAE [ O 4% CPython, T 4EBMMY 2 FHL source. o« 0] DA 4kl A W ACAD , o] DA 4
H checkout. ,

TR RS Microsoft Visual Studio 2015 g+ #f#H ZEFITLH X1, B2 THEE )5 Python A
iiEeR. XS T PCbuild HgH.

KT PCbuild/readme. txt PASRECE XM EL SRR — G E .
A XY R, 527 building-on-windows
Wz

Python + Windows + distutils + SWIG + gec MinGW &} ”Creating Python extensions in C/C++ with SWIG
and compiling them with MinGW gcc under Windows™ By, ”Installing Python extension with distutils and with-
out Microsoft Visual C++” by Sébastien Sauvage, 2003

MingW -- Python " &

3.12 HipFEsH

Wti#F Python [ ARNIBT e, ANFESCRFLARIE 22 3CF 10— 25 (TSP a0 2 A5 . fift PEP 11
TIRETA A SRS TR R B

o Windows CE {J5%k32 % 5,
o Cygwin 273 A L2758 Python i REds (cf. Cygwin package source, Maintainer releases)
R AAWIFLER T F-EMEEE S, 205 Python for Windows
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http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://anthony-tuininga.github.io/cx_Freeze/
http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
http://sebsauvage.net/python/mingw.html
http://www.mingw.org/wiki/FAQ#toc14
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/
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cHAPTER 4

HEEIERHBER Python

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

Python S TTEZ G R &Y Mac OS X FISATEHAD Unix & FIFHEERALL, (HA S EHER L1
& Mac OS X 3 HAbE S D BEGI 4 IDE BLE 53

4.1 En§fn<4E MacPython

Apple 7£ Mac OS X 10.8 FH#t %% Python 2.7, {HARW AT PAF] Python website (https://www.python.org )
B 2408 Python 3, Python 57 78” 3 l —iffvi” &, i Python fE DAASHUAR 3 0 2 A T4 i FH D5 T
TRE R AR B PowerPC 2R S5 RN 1.

TE L RARNRL JHEAM A P

* &7/~ Python 3.8 U{FRAEVRE Applications SLFSRH. FEX BYRAIPA$RE] IDLE, &
YEAE J7 Python K AT U HE L BEER 73 FF A B155% 5 DA K PythonLauncher, ‘& 157 Ab¥AE Finder H13(
it Python JHIZAS i #24f .

* fEZ /Library/Frameworks/Python.framework , fi#f Python R {7 3CfEMIE . 2035 FE 7
5 A7 BN E] shell B A% . EiHIZE MacPython , /R7] DA BHIAL X = AN H . Python ] 37 3C
PR S B8R TICLE Just/local/bin/ Hi
Apple $2AL1Y Python fit A< 4y %2 35 4F /System/Library/Frameworks/Python. framework F1 /
usr/bin/python W, ARKIEANAEEEMERX LN ZE, BN EANTH Apple 45 H H Apple (55 =775k
PR THICH, WARAREREA python.org 2 BERT ) Python JiUAS, AR AAREITHEML FRFLEE A AN W]
{B#A HI) Python | RHCVRAY B A2 A0 VA S AR EE A T I B E— BUR R 2L
IDLE 5 — 53R, SRR VT Python SCRY . ASR 1452 Python AU F, ARMIZIF IR B 2% SO H
HIBREN 2

WSRARZAZE HAt Unix *F-& LR Python , AR AR % BT %M Unix shell jz47 Python JHIZARHYFHR 7> .
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4.1.1 tn{F$AT Python [E/7
£ Mac OS X _EJFi6 {11} Python {75 428 id IDLE £ T A 088, S 0L & el st 2L oy,
e IDE Sz A7l ] B 3R

TR 2 7 H 6y 247K Finder 217 Python A, HIEFRE — o kA& M A . Mac OS X
BT T 2 AR HER Unix v 479 4Ee%, U1 vim fll emacs . QURAREEE — N Mac (L) gmfEss, P
4.:program:BBEdit B 3¢ H Bare Bones Software {] TextWrangler (2 I, http://www.barebones.com/products/
bbedit/index.html ) JEANEEMIERE, Wil TextMate' (£ . https://macromates.com/ ). H %
3 2 A 4% :program: “Gvim (http://macvim-dev.github.io/macvim/ ) #1 Aquamacs (http://aquamacs.org/

).
TN Lt st IAS, AT ffile: usr/local/bin {iiT shell # &R EEAEH
i€ Finder SATARMEIAIR , ARA 2 I

o B4 HiIHF] PythonLauncher

* Miff PythonLauncher {)yiiiid finder Info %7 NI4T IF A (SAEAMT.py [IA%) AOBRIAR. HIRERF, 2%
JaXt A4S . PythonLauncher £ 4 FE Bl e 5 il AR R 8 05 2o 7 ARy — IR
PO e PRI, B IR SRR E RN

4.1.2 ERERAEBRENTHITEE

XFIHIRAE) Python , ARFFEIERE —A> Mac OS X (iR 2 4b: 5 Aqua % B BIEHEFRIRRT (0l &
Z'ZK, A RA AR ) &2 AR 02 T. 1 pythonw [MiA2 python S JH Sl F: 4

%}F Python 3.8, W] PAf# Jf] python B pythonw

41.3 B®F
OS X -1 Python 15 Fir G FRiEY Unix SA4E45 8, 4N PYTHONPATH | {H/2J Finder J&Zh L7 &

X LEAR R AERRHERY . R A Finder 7 JB 8l IS AN BURE .profile 8 .cshre . /RFFEMIH— X4
~/.MacOSX/environment.plist . A XIFLIEE, S Apple IH AR CHY QA1067 .

2 % T7E MacPython H17%2%% Python WHI{E &, 2% ¥ 40 91 a4 Python €, #34y .

42 EEtHARIA

MacPython i #F7#E(% IDLE F &35, A 5 {#i ) IDLE [ EA 43, 515 1) http://www.hashcollision.org/
hkn/python/idle_intro/index.html ,

4.3 ZIEMHMY Python &

HIUA TN AEERAS M Python 40
o AT DA FRUER Python distutils #3 (python setup.py install ) %S84,
» 2 ANl setuptools ¥ ik pip tHAR LA, 1Z 1 hitps:/pip.pypa.io/
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4.4 BRALERETE (GUI) 22306 #H Mac

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

PyObjC J&—~ Python | Apple [) Objective-C/Cocoa HEZR I HE , X2 RZEIMA Mac A E AL . A
Zx PyObiC {5 5., 151JiIA) https://pypi.org/project/pyobjc/.

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

wxPython 32 7 —Fiai AT #5F- & GUI THAL, AI{E Mac OS X EAHLEAT. FRAEASCR AT A https:
/Iwww.wxpython.org 2548

PyQr Jg 75 —FRAT R P & GUI L A4, wlfE Mac OS X EANLIZAT. 2 E Al hips:
/Iriverbankcomputing.com/software/pyqt/intro 4k %],

4.5 HEL Python fE HFER Y Mac

& Mac b #3557 Python [ R P YARIE T B2 py2app . A KZHAI ] py2app (ELFE, W)
[a] http://undefined.org/python/#py2app .

4.6 HEhEiF

MacPython {7 5 3/ i Python (i i & FIH#E# s Mac _EJ@— MR EER) SR E IR

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

HoAl 3T i & R 2 MacPython wiki:
https://wiki.python.org/moin/MacPython
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CHAPTER D

YRAERRFNE R IT 23R

l ?E’cf?igf Python 4 i 5 ISR MUIT K INTE . KRG Has A OT & BRbE S RmEIAmse, AT HA
PEP 8 fii#r.

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

RIEXFERE

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
<. ATRAETE:
o A2 AL b ARPRACES AT I BRIARY Python $27RFF, AU6E: ZEbrgAaddl, BO0 - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
* Ellipsis NEHFE.
2to3 —>Kf Python 2.x f{A%H%45 A Python 3.x UASHY T H., REASALFEICHS 4310 A AR A R AL 3k g AT AR
AT ) AN AT I A

2t03 WTERRHEREH, B 1ib2to3; Mt —MIMSL AN A Tools/scripts/2to3. &
I, 2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
Fa, M2 FHALR G EU hasattr () B TRMECE HEC R (FlangH EAR5). ABC
SIAT T2, XM IEg& B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- bl JCECH| AR BEM . KBS R IBMERIARE, BLENE  ype hint AR .

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument -- S5 7LV BREHE 4 function  (B{method ) WHEH. S35 RWiFh:

o RHEF A TERREOR I P T A AR AT (B0 name=) SUFAE NS TERTTAA ** 15
JRHLAEM A 250K, 3 FI 5 AEPA TR XY complex () B Y@ T Kt 7S

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

s EE A AET RETFSHSEC MESEOTH T SHON RIS AL S8 wia
WA * Witerable RRITTRGAE A . 20IRUL, 3 F1 5 LA M P BT B SEC

complex (3, 5)
complex (* (3, 5))
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SR RRAEL L5 PREAR 6 B 1 JE iR As e A CRAELRR N 2 I, calls —5 . ARMEIETS, AR5
FRA] PR FR— S8 A A I SRS % . 1 RS i
Tz Wparameter AEFZZH , HILEH SEEE S X HIPA L PEP 362,
asynchronous context manager -- 525 | FSC8FPRZS 0L AP XF 4 il i F X __aenter_ () M
__aexit__ () FYERX; async with {50 R TIEE . B PEP 492 5] A
asynchronous generator -- 53542 K 2% iR [ {B ~asynchronous generator iterator W R, B 5 async
def & X PEEREARFALL, ANRZAHETFEAS yield b PA=E— RS WHE async for
PEA T A1
WARIEE 245 70 4 g AL, (AR RS B0 R ] GEJ2 48 o+ &
R BRI AR ARG
— N AR RO BB await KA E#H asyne for PAN async with 4],
asynchronous generator iterator -- 525 2 g5 028 asynchronous generator eRELFT IR R A .
WX S JE T asynchronous iterator, 4R __anext__ () JEy &R AN 0] SR Sk 00T
S AR R RIS B R T — yield £ibx,
A yield SIS EE, (CfEY4 R0 B TRS (1 RERAS m R try 154). 241% 5
FAEMREEREGHM __anext_ () REIWFTERFRRARUKZNS, B MEFFALE LT T .
Z: i, PEP 492 F1 PEP 525,

asynchronous iterable -- 5 B[ IXfRM R W E async for i A) o gk 6 H 09 X S b 0 B W
__aiter_ () FEREl—"Aasynchronous iterator, B PEP 492 5] A,

asynchronous iterator -- 5330S LI T _ aiter () Ml__anext_ () HIEMIXIER. _ anext_
WLAR Bl —A~awaitable 34¢ . async for LAFLR LR __anext__ () FiAFrR I A5
fixts, HFHD| % —1 StopAsyncIteration B . H PEP 492 5] A,

attribute -- JEPE HKE]— W RAVE, LA RS2kl KA FoRG . B, aR— R o
HA @M a, BT A o.a REIHE.

awaitable -- A 25 R0 R GETE await FRPHEHXTER . WA coroutine B2 HA __await__ ()
IR . S0, PEP 492,

BDFL “&5{-ZZM#E" W45, HI Guido van Rossum, Python A1) .

binary file -- —3FHISCIE file object REMG RS F 7 Kb o R SCHR B R A BRI (Teb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,
TS Wiext file T REEMSIES st MR SRS,

bytes-like object -- ‘F=YiRAf 4 7 #% bufferobjects I H. 8 F ) C-contiguous )3T %, X AFEFA
bytes, bytearray fll array.array X%, PAKIFZ il memoryview X[ 5. FERNH
AIEZ R AR B E P R XS E AR R . PRAE N B SO ARGl B T R R A
LA TR BT AR ) IR . X R RAE SR PR MBS . W ARG
SPIFAU4E bytearray A} bytearray i memoryview, HAWHEAEZR i fIEHR AT R
AIARXT G (0 HEE T RNAEY) s IR A B T4 4E bytes PAK bytes X4 memoryview,

bytecode -- ‘= {ifity Python JFAUIS 29 4mit 470, R CPython fifkiss /R Python 271 RS .
FATIA S GATAE - pyc S, XFESS IR PAT R SCFIE BE R (] DAGR 25K 5RS 28 4 13
HEARY) o XA FRNE S B TR R AT S A T WL AS i virtual machine 2. 1o RN [H
Python AL LA —E#l A, tA—EBE7EAH Python liAS 345 .
FATIHE 25T ATE dis BEHP) SR h AR A .

callback -- [ —ERSE L A U DATE AR B9 A1 209808 FH 1) 1Bl R iR £

class -- & FRANE FoE OSBRSS L8 NHZ I S A TR IR 7 e

class variable -- J8A8 & 7R AR, I HAURTESRMZ I B (MAS LR L H P IE 20 .

9
9

SR E. WPRFEIERE

9
!
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coercion -- JFISRIEEHE 60 S AR R 2R B S B RAE T, —FhR AU SE 0 R U 40k o —Fh 2R
B, BN, int (3.15) @XFIETF SR REAEL 3, BAE 3+4.5 1, SRR IR—3 (—4>
J2 int, —A>g float) , PHEWAEARAH R B GEAHM, A IAF5 % TypeError. WEREA
%%%Tﬁﬂ%ﬂ, TP BRI W AR S B — M A R 2R AL, BN S Y float (3) +4.5 1
AN 3+4.5,

complex number -- 525 XL RGP R, Hd g BUEEEER R A SRR A R AL
EECEERCANL (-1 FPPIR) MSEREE, EEAERARE N 1, TR EN 5. Python P&
TXER SR, R TREZEC TG BEEE— 3 B2, Fl 3+15. WARFEZ math Bk
DI GE%F B EZ BOR AR, M cmath, EAEIM & — R R BRI EAE . SRR 1%
HbsE, ZMEATHE IR S T

context manager -- |- FICHPIEY TE with i) P, EdE X __enter_ () fl _exit__ () F¥&
K= HIAFARSHIN G . S0, PEP 343,

context variable -- |- F 305 —FRIEH B LR SCAT ARA AFRIPER B . XRUTFAELR R
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M Tdfdngis
HZA TR, BT  RE ARSI KRS AR TiEE:. 20 contextvars.

contiguous -- ¥E8; — NEp IR R C #4218 Forran % 5t SW0A R HELEN . F4EZ /2 C Al Fortran
LN . FE—4EB T, Frf 2 B U AE AR TP I AE S HESY SRS LR s =5 0T
TEZ 4k C-IESEA Y, 244 AR HES I B — AR5 V5 A 4% B i fe i . {H2 7E Fortran
LR NE ARG etk

coroutine -- Pt T BIRERYE— BB . IR AT AER — Rt ATFAE S — GBI AT pA
TEVFZ AR EREA L BIAKSE . EATAEE asyne def AR, 2L PEP 492,

coroutine function -- PPpFRERREL 1R [B]—coroutine ST HIREL. IMERERTET asyne def {BA]2RE X,
HA] el await. async for fl async with K@, XE4ERH PEP 492 5] A K.

CPython Python #ifiE = HHITESZI, #F python.org b % 7. "CPython” —ii] [ T b B4 I S B 5
S PLAG14n Jython B IronPython AH X jjl .

decorator -- 2E4MH%Y IR [ R — N EREUI R AL, EEMH ewrapper EVATE AR TREUS e . 20
#RE ILA F4JFE classmethod () fll staticmethod ().

AR U —FEIRNE, DA AR SR S Ese %

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

@staticmethod
def f(...):

FUFEBLE WA T, R IFHGER . A7 XGRS T T 5L S S 000
.

descriptor -- ik 3y (FTEXT __get_ (),__set_ () B __delete_ () FERNL. B—1HKE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR, BE
SMER— AN BT SHE a 2RI AR FRN b XS, (BUR b 22— R, WS TE XY
HTRR R T . BRI A o8 O &2 B IR 2 YR FRAR Python i 5658, [RUORIX B4 2 SRR A BL AT
GIERE. . @M. . ESEASOT IS | &S

A KBTI IR TS I35 descriptors.

dictionary -- ‘y 8t — N SEPELAL, HAP T B BEA ST B A Y A . BT DLRATATHA __hash__ () A0l
__eq__ () HYERXTSR. 7E Perl 155 H#1H hash.

dictionary view -- ‘FHLFLE M dict.keys (), dict.values () fl dict.items () IR EIHINFEHFR A
FHALE . AR T FHEAH WSS, X ERE Y PSSR, RS . 2
P A BRI o R FE, Al 1ist (dictview) . B dict-views.,
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docstring -- SR VAR (028, eRBEBLER 2 ISR — S Rh U LR A7 P . EAEAUS AT
W 2, (R BRRRS RBIFATIER . BREERRE) __doc_ J@iEH. T e TR
TSN, PR X A O A R L

duck-typing -- & - F5—FEERAE, B AREERI S RA ke L2 w A EMmEZD, m
T EZFE S O EsEYE (ARG, WERWGN T, BaEERENT.”) BT
SR ERE DO AR T, BT BRI T R 2 S RORIR T RIGME. Mg 73T R0 i
type () B isinstance () fill. ((HEERMF2EBIRT DAME 40 28 & fE b e, ) MfEAESR
H hasattr () Mo ZEAFP #hift.

EAFP “RFIRHCRIFAER S MIESCHS . X Fh Python ¥ F RS 4 5 WUk 2 (B e i s 110 B ol Jg A7
TE, e E SR o o R T I R XA PR 4 s i@ K iEis ] try Fil except 154). T
HARXF I WLE T LBYL WA, 5 WL T C S5 2 HAthiE 5 .

expression -- F&iE A DK B HAMEAIEIEIC. Ha)ifil, —PFRBREFRICEMNTFEE. &
R @MV EREAFE R EOE HRIE R, EREE SR —AME. ST HAMESAHE, Ik
B S M R Rk . AFEASRER FHVE B X statement , B0 while, TRAHW 28 T1EM)
[[E[Z= Sy

extension module -- § gL DA C 5 C++ G5 HRLEL, (] Python 1) C APT R i 5 %0 DA S H U
i TR H .

f-string -- f-F45H A7F £ B TP BIRA AR P EE RN - B A SR AT R
{HIY IS . 2. PEP 498,

file object -- SCPEXF S X AN AL ) S APT DA R 2RS4 (37 read () B write () XA
HFYE) o ARSI AT, SCHXS AT DAL ELG B SCg S0 rE, WA A A, g x)
iﬁiﬂ?ﬁﬂ’ﬂiﬁ ) (FanbRER A . AR IR, BT, FIES%) . USSR Wi X
ESSE A N
SCpr B A R SO G SRR = R S, SR =R S DA R SR S BT E
SOSFE Lo Bt QIESCART SR =2 open () BRAL.

file-like object -- SCAEIRRF R file object 11y [R] i

finder -- 4Ry —Fh S22l ALK loader XIS

M Python 3.3 F2AFAEPHFI R AL A 3R 4% Tsk 12 5385 Bl sys.meta_path ([, PAKpath entry
finders Fit & sys .path_hooks ffiff].

WL S 1 PEP 302, PEP 420 1 PEP 451,

floor division -- [n] F VBRI 1) N & A B i F BB B E R YR . [ N BB ER AT /o B
wn, £k 11 /7 ARIEEEE 2, S Z M RPRIF S B EIERRERE 2.75 o HE (-11)
// 4 2R -3 R -2.75 B T NGRS, L PEP 238,

Function - B 7 DA FHEA IS4 . 6T AT B A A S A 53t T AR B
R EE T . 59 Wparameter, method F1 function 257,

function annotation -- FEChRI: B4 BB 2 80R [BI{E ) annotation
PRECARYE I T 2 20 4% . BInpA R BRECHUE Z A int SEOFHUER E—A int {H:

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

PR BOPR Y TR ) A DL, function —7 .
i5&F variable annotation 1 PEP 484 3} W REIHE A .
_future__ —FHEB, TR BRI 5 5 MR R BT 2 R

WA __future_ BURIFRTH A IS RORAEL, AR AR B rE T i & UOmATE = A S AR i
I BRI
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>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- Kl A PR A9 A7 25 8] A . Python Sl id 5| T HOM — A~ REASAS:
DA TR A ERT | A DR PR IR [l i A A T 530 [T USC iy o AT DASE I g AEBROAC 2 fh 13 [l i 4

generator -- ZERREY R[] Ngenerator iterator AL, BB RARARGEE R, AHESHET HAHE yield
FERAPAE = E — R VAL for-TEFRAE H B2l next () BRELZE—IRHL.
W R TE A AR, EAEREEE S T T RE 248 AR B E R E . WERFEF LSS L, iF
it FH AR ARE G

generator iterator -- 2l K ESERES generator BB A EIINT A .
BAS yield SIGHFEHSFAEIE, CELHIA BRI TRS (BFE R B AR ry 1547]) . M4i% £
A 2SR BT, B NETFA B RS AT (X5 R IR T e 3 8 eR 4 22 5RO ) -

generator expression -- /LK AE R &M — ARG REA . EREARMRGE ERK2UF A E L
T— AR W for £A], PAS—DWHEN 1 F4). PURE RIS HINEREAE L
—ZRS{H:

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

generic function -- {Z W& Sy A [ ) 28 2 S B (] 45 1 14 22 A R 00T AL B e 8. 38 D I 2 o 9 2
SRR A R R B VR AN S B

YWiE 2 Wsingle dispatch RiEFESH . functools.singledispatch () #EMigsA K& PEP 443,
GIL Z:W.global interpreter lock .

global interpreter lock -- 2 Sy REST BT CPython fRRERR T R B —FOHLA], B W PR [A]— i 2 A — A2
RELEANAT Python byrecode, MALHITE T B EXT SRR ((14E dict SGEHEBNERA) HMIF LU
ka2 4x i T CPython SEBH. 2 BE MIRE R I B (S AR A 2 RIS AT BT 68, AR DU
PETAEZ AL PRES BT

AN, SRR P B =07 PR T R AR IR AR BT R TR AT VT SR 2R 55 G Hs 4 e A B RR
GIL. BtAh, fEHAT VO R B2 2R GIL.

Bl (PAREAS AR R Bl i)« B iR MRS MR, Fhixss
PP 10 FA AL PR AR O T RO PEBE o (5 ve R Ak BB ) i iR B AR AR S A %, AT
MEDAZEF .

hash-based pyc -- A& W37y i) pyc X5 IS U5 SO 4 e i (BT A S5 S 08 e g T A A ROvE i 7249 %
ZAF M. 2L pyc-invalidation.

hashable -- W[y — /N3 G2 e A (B R AE LR dy U N R B, il e A (BEfREEA
__hash__ () Jiik), FFAIDARFAMXS RIEFT I (ETRERA _ea O JiE). AIIGAXIGR AL
AEAT IR IS A (L U RR S5 SR A ]

]G A QA X SRRSO SR SR B I A BT, PR DAk S B A A A PRS0 s A fE

KL Python H AT AL P EXT QAR T A ¥ AIARA gy (BIAns)Rer i) FEORW A A
A gy (BIANTCLLAN frozenset) A4 EATIRTTR Y AT Wa A IR A2 TG A1 . 1P U2 <L
XRBINR AT ENTE BN — @& A HE (RS A C ), BRI ) A e 5
TEMNH id0) .

IDLE Python {J IDE, “£18JF K524 BB BB C4HE . J& Python ARif K AT Bl ) B A G a4 Al
SRR SR R

immutable -- A~An[4 BAREEERXR . AR ROUFELCF . FAFERHICA . AR RARERAE .
BERIAAEHE— DA, AR B AR G . B AR S8 R A (L 7 A AR,
(RIS G bl
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import path -- S AW HZAME (B4 248 ) AR, SPREBpath based finder KA,
SFAH. EFAR, A EVREFKH sys.path, (XK ERUEATEER A FHEH
__path__ J@fk.

importing -- ‘$ A 4— M) Python AU AES 75— S A4 Python URS B 6 AL 7
importer -- A ZY AR MBRIPIRT G WXTRIEET finder g T loader

interactive -- 22 . Python i — N HAMRREAT, RIRAT DATERRRESS S /77 ot ATE ARk, SERp
PATHERELGIR . AFAWS LR python fiyd (W] DAEARI TS HLIF 46 35 B b e A0
PSRBT ) o FER LU B R BB A S i IR X A O NSRRI (FICA M help (x) ).

interpreted -- figFE%! Python —RMREALET, SZMMARHIFALET, SR I DO h T3y
b G e A T 2 AT TSR] o T R WR G YR SO T DA LR AT T A b 2 A 38 T AT SO i
Ao R INE T 0w B A R AE A RO AR R, HR AR TR g, &

Dinteractive,
L

interpreter shutdown -- fRREZTCPH 244 ZOR AT, Python MERERR-RAUE A —MEIRIZTTI BT 12 2B
BOTA M RCEIR, BIAELRAIAS T BN TG S5 . BEIE R Z WM A DI S o XA
S8 ST ER s 5 L R A ARG AT . R PR BET IS T RE I8 B A5 Fh s, P HT K
B PHRC AR R (F R B R L 45 ) -

fRREAR S SR I ERE A __main_ BUHREHRIE TIIA C 58 AT -

iterable -- R[ZEAURF G BEGSIE—IR [ HS AN G o WA R B Bl 748 Ir A e 212 2 (A 1ist.
str fil tuple) PARHESEIRFHZRAGIAN dict, AT & PARENT __iter_ () HESEE
BT Sequence 1 X __getitem_ () ARIER HE LRWR

AR T for PEFRLA K2 HAb T Z—DFFIRHTT (2ip O L map () ...)o 24— ]
BRXRIEASHAA RN ERE iter O B, BLRIEHZXIREEN . XFE QSN TXME
AR — MR . M ARE A S, AREEAF LR iter () B33 H CAPEARS
for WA MR A S AL BIARLEIRAE, B — IR B R fiy 44 248 1 HDORTETE R R R AF R S . &

Witerator, sequence VA Jtgenerator,

iterator - JXIRAF HORFR —HEAREIRMIAT S . ERIAERRN _next__ () ik (BURHEHEN
EREL next () FFERIEFR A, 24384 Bei ] FIRR5] % stopIteration Spi. FiX
IR PR RE I SRR, QRSB __next_ () IIEHASHRIRG|K StopIteration
Fa . EHARLAUEAT __iter_ () JPVAMPRIRENZIEACAR R A &, NIk A e 5 g alik
G, AT T HAD R GE R & . — D REMHIINSIRLE 22 R EL AN
Wi ARS . AR (I List) TEMRRRRIIHAAA iter () BREEGRTE for IR B
K7 ASHTIE AR . WERAE AR B0 R RS U 28 AR I 2 3R o] A 2 i 18 A A P e R (]
—IERENR, ARG DR

W25 B £ typeiter,

key function -- SR §H bR B PR B pR 40, 2 REE IR ] H T HE 7 lCHR LAY (B R0 PR X 5. i,
locale.strxfrm () A A MFEHFE KIRHET 20 E R HER i -

Python 7 7 2 TR AR Su v 1 68 sk B3Ok 2 il oo R HROZ 843 4107 20 H A dE min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby () .

AN MERECE 2. B, str.lower () AW AMEZBS R/ NG HEF R RS 5
Ab, BRI E L 1ambda FEARRkAE:, Bl lambda r: (r[0], r[2]). i~ operator
R T =AM R 2% attrgetter (). itemgetter () flmethodcaller (). IHEEH
TR — 5 DASRELBI 2 0 (50 FH B R 25 R B

keyword argument -- Yt 28 2 Wargument .

lambda i — A~ fexpression F UK AL NIRRT, RIS SAERHIIORE . 472 lambda R 40 F)7%

5 lambda [parameters]: expression

LBYL “Jofif JaBbiR” WSS . X AR 4 5 AUk S AESEA TR ] stk 2wl s A i fe 411
BERAE S EAFP J5 2AG O L, HoRp R KRN 1 184,
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LR, LBYL FX& S8 “&F7 M “BREK” Z R R4 K74 0. Bilan, AT
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
IR T key T B . X ] STRTIE AN sl i EAFP Jy Ok fg b

list -- Fi|& Python WL —Flsequence, HIRA AN, (BE AT HADTE 5 H 9B i AEsERE 5155
AT TR RIS 4R O(1) .

list comprehension -~ BIFEHE S 4B FE 1 f 6 B A7 5843 76 2 4 I 4 S0 22 0 — B S 5 0
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEK—
A0 2 255 JEFE TS EEREEOT AR (0x.) 3. Hodr if A ATIERY, QS gl
range (256) HHIFTAITTRA AL

loader -- MIERZY ATTMBBIRIXT Z . BUHE X4 Lload_module () W . MNERE T H—
Afinder I3[0, PRSI PEP 302, X} T-abstract base class i]Z: |, importlib.abc.Loader,

magic method -- AR Jjid: special method W)AEIE =R XA

mapping -- W5 —Ff SR R B A FIF 9B T Mapping B{ MutableMapping fifi 42 5 3 v it # &
HHERIERIT R, B2 T AFE dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCEEFEEEIREY sys.meta_path B R IR B i) finder. JCES R 25 Spath entry
finders FEHE RPABFF AR

{EE importlib.abc.MetaPathFinder [ GBI ETITSLIAI T

metaclass -- JLH —FH TRIERME. K LOERL . RAMMERY| R, oRNTTHEZ FER=A
SHOTF OIS . R T A R RS S PRt BRIASE . Python WE 32 A0 75T
ATPABIE H E ouk. KEBsr H FOkIEA TR ZEX A TH, YRR INT, o2 nT 2 B m fumk
W 2. ENCHA Ok EEI HE . IR E e, REXT R, B, Ak
HAVF 24T 55
2% I, metaclasses.

method -- Jj ik TEFNERE LATeREL . WERAE AL LB — A BRI, 5 ke 2 SRS B 4
Ve N HEE—A argument GRHE 4N self). S W function Fnested scope,

method resolution order -- Ji i fRATIT 32 M I 5l 2 7 A R O3 i 8 2R AP BL 2 BT FH B9 S S I
WA Python 2.3 Jr i iy 1 f#H 2.3 HGE Python f#HT#% T FHAH & B KRR

module -- it XTSI Python fURSAY—FPLHLI AL, ASBIBBA MLy 25 A, A4 {15 Python
XtGe. MA@ L importing BAERNEKF] Python .,

5 Wpackage.

module spec -- BiJu bl — A ap 2 25w, HPhaE Tk X FAEE. & importlib.
machinery.ModuleSpec [SLH.

MRO = Lmethod resolution order ,
mutable -- W48 F[ASXF G A PAFE I 1d () PRIERDE R OL T MU . 5315 Wimmutable

named tuple -- L #54] Rif “HA 04" W TAEMA0K B Oed, I BRI TRG oG ae i 4
PRIBYEARDT BB . ARSI B SIA w] e A H AR

AR ERI R T A4 T4, 935 time . localtime () flos.stat () BB, B HITR

sys.float_info:

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

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

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

Fe B4 e R EIEE (B0 FIREIB ) o teAh, B A L E X tuple 4k
I E XA RFB 7 AR, XFERRT AT TS, si& M T KA collections.
namedtuple () A, J5—F R SEMN-—LF T4 SN B H 4% T4 A AR AN 7 1
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namespace -- iy 4245 [1] iy 4 2 [AR S B IA T . 2 SEA TS 2 RFNER , AP iRE
A asa] (FETHEZ W)« fin s 23 (B L B 1k 24 i 28 ok SRtk . 54N, P4l builtins. open
5 os.open () A4 H W4 2SR K5y g 2 6] 3038 1 A IR S S BROIR A R 2Ok 35 B
?féf%ﬂiﬁ‘f‘f%ﬂTfﬁ?F@ BN, random.seed() f itertools.islice () XFhEHEIM T X
SEpRUE R random 5 itertools BIHLA HISEELN) .

namespace package -- iy 4242 M{L PEP 420 ir5| A f—M {0 FVE R A8 package , 1y 45 25 [ A0 A]
AR SRR, HAlid I X Sregular package ARl M EATRA __init__.py U,

FHAIZ Wmodule ,

nested scope -- ﬁ%ﬁffﬂi‘& TE—E SCGEENE | ARG ). BN, 7659 —EREZ WE R T DA
S HBIE A . W EREE B S XTS5 | A RO X AE TR SR As R e S AR 2 PR T
WZ1E . 2, é}%ﬁaﬂﬁli%’w?ﬁﬂﬂ?éﬁﬁﬁ% S[a]. #if nonlocal FEFH NFE
NINZAE IR

new-style class -- FiAF X T H i 9 T A B2 R B IHFRIE. 78 5550 Python it 4
H, A H KR @?ﬁ}ﬂ Python 3417 88 RIS 451, B0 __slots_ . IR, HRAEJE M.
__getattribute_ (). BHEMESHESE.

object -- X4 AT HAG RS ( Pl ) PAKTIE XAT R (i) M. object 2 AT new-style class
s U2 A

package -- {4, —Fj A& TR 58 T # AL S ALY Python module, MIER_EU, fEFA __path__
JE ) Python A5 .

Y52 W regular package Fnamespace package.

parameter -- JE£ funcrion (B)77E) @& PSR, B E MBI AEEZ 10— A argument  (B7EHE
PR, 24 %) . AHMES:

* positional-or-keyword : (i BB IR T, H#HE—NATDMERN 1L F A3 AN DA X 525 S
EAES . X REOARIES LI, BIAITRIRI) foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {USROZE, F5E—HAEEWL A EEARNSE. WROETES L@ TE R BUE
MBS FRPENZIGEE A / FRPRESL, BN posonlyl Fl posonly2:

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

o keyword-only: {UFRICHETF, FgaE— " HABE T XA AN SE, UREBFIES @S
PRECE LIS AN F P& AT AN B S ETEZ N A EES 2 ii—1 * ke X,
BIANT T kw_onlyl £ kw_only2:

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

* var-positional: WS E, 5 AT AR BE I — MERBCR AL E S B R TA (TEHA
WSO EZNESHZIE). EMESEESTERSAFRHIINE * kE X, BT args:

’def func(*args, **kwargs): ... ‘

* var-keyword: WZZ KGR, $55E A MR IUE R AR B R TSR (e HAE S E 2 m X
BYSHLIG). RFES Tl S AETINER ** RE S, BIAERER kwargs.

e nl DA 45 R PTEMIAE S AL, th ] DA R e T e SR e BRI

W5 Wargument RKEFRFH . SRS ESHX B HHIE ILE S, inspect .Parameter 2¢, function
“35 L J% PEP 362.

path entry -- Y42 A 1 import path W R— NEAJALE, SWipath based finder [ B FHTE T AN,

path entry finder -- JRIEA D AAREY T — 0]V XT % H sys.path_hooks (Ripath entry hook) i |nl
W finder , BEFRXT G REIH 1 path entry 2 g AR o

iE &% importlib.abc.PathEntryFinder PA TR A LB IR ZS I SE I STV
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path entry hook -- J&AE A V81 —Fpal P8 XTS5, 6 R0 Qe & 3R e parh entry W BLH 1 500 fiE
(i [f] sys.path_hook ¥ FER[E]—" path entry finder.

path based finder -- 3£ T IRAERGAL RS EROAR—Fh U382 & 3855, AIFE— A import paih WP FRAR L,

path-like object -- BEFERX R RE DU REBR AR RIEEX R AR N RREEN str
B bytes XE, B[ PAE—NEH T os.PathLike PPN HE . — 1L FH os.PathLike
X ZLEE T os. fspath () RN str 80H bytes KR RGEIEE; os.
fsdecode () fll os.fsencode () FIH 5 EHILRIRAS str 8¢ bytes FEBIPLEE. HATHR 2
i PEP 519 5| A,

PEP “Python ¥R 1" WIS A5 . — > PEP g2 rBeit SCr, FIoK [ Python 1 IKERAE S, oiifil
PR~ Python [ 4RI M Hlt BE B3R HE . PEP [ 24 B AHORS f  52 AR RS BT SR SR 1) T 33
N
PEP MM R4 SRR s WA XU 1) RS A5 DA B e A Python FIBET U5
'S SCRI EIEDLE] . PEP IAEE A SRR I ITRE SR, RS R B ARIC A SR

%10, PEP 1,

portion - {4y 4R 25 (B AR A H SR N SCHEE S (AT REAEICT —A> zip SCE) . Bk X
i, PEP 420,

positional argument -- i & 54 % Wargument .,

provisional API -- #75¢ API 5 AP 23545 A7 B HERTEARIHE 2 (1) 1) J e M ORAIEZ A . Sz 11
IR DA N S A BORUUE , (HHBEHGRC R &, SnT BB O I 8 1 8 A 2
T T IAT I EARA S (L RAFEBRRIED) . WA EOF A LM IT - (UfE APT g
N R TEH ™ H BE A PR B B R B A 0] BE 23 ik B
BIEE 2 X APLRUL, 15 NI E Bl SR mfd 587 — A A B i A
FR LR e el B —Fh ] S A AR T %
IXFP AL TR AR SRV AR PERP AN IE, N 2= TR0 R KA BT BB B IR . T4 I PEP
411,

provisional package -- 5 {0 Z: Wlprovisional API,

Python 3000 Python 3.x %l MMERR (X4 FHERAS 3 i R b @ LI S L 1)« A
AR SN “Py3k”.

Pythonic $&— /> 1% 5 — By At S S 855845 T Python 153 i35 9 KA AN 24, T AS 2 ) HfiE =
T AOAE & Sk SE A . BT, Python Y8 ) KU S2 8 ] £or 1B IBFR 34 J— > n] A%t 4
HIFTA ICE . 2 HAMIE S A XA Z5H, R A 2GR Python il A A If & 3% ] — BT
B

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

TR I A B 575 B Pythonic (77 4k X FERY:

for piece in food:
print (piece)

qualified name -- g #88 — DMPASUS RO AFR,  WoR MBI 4 J5 1 3 iz e SO SEAS 26
PREREC VR “BEARY, M OE LWL PEP 3155, X T 2RI E 2, BRE AR SX SR 24 F5—
2

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

>>> C.__qualname_
) C ]

(N gkze)
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(R L —5)

>>> C.D.__gualname___

'Cc.D'

>>> C.D.meth._qualname___
'C.D.meth'

295 T 5 A, 7R e & AR AR N IZAR I DA S BRI B B, S H a1
A4S, Bl email .mime. text:

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

reference count -- 5|15 PR EX Z 05 R GE . 24— D055 TR R, B 5 R
Wi . 51 HITECH Python RS A Pl 75 2 AT UL, {H'E R CPython SEI—ASKHEICER . sys
Wit LT —A4> getrefcount () BEL, A2 51T B KR B4 E X5 | L

regular package -- J LAY ZG 8 W package, BN EH—A _init_ .py CHMIHE.

2 Wnamespace package ,

__slots__ —FhEFESSPFRAGRERE , 1 S A HH S SR MR S X S I RS B S I - MR T AT BRI R
IR RmAT, (ARG AIIFEAEY, i RARBRAE DRG0 T R, ) QAR AE A0 B 2
I, HHE AP RS,

sequence -- J-51] —Ffirerable, © R _ _getitem () FRFEETERME ARSI HTRANITE
Pill, HEXT—MNREFAKER __len_ () F¥E. WEKTFHIEAA 1ist, str. tuple
Ml bytes. VEREEAR dict W FF_ getitem () M _len_ (), (HEHIANETHSIET
5, A e AR mHE AT B i immutable S8 AREEEL

collections.abc.Sequence IR ELEN T —NEEERWZED, EBET __getitem_ ()
F__len_ (), ¥INT count (), index (),__contains__ () fl __reversed_ () . A[DAff
M register () BATENLIICY s 1y 2RAL,

single dispatch -- i5pIk —Fhgeneric funcrion 7YRTE, HESLHRET RASEIVLBORERT .

stice - BIJi 4 RS T 45 sequence 19— HORT S, B P REB R B FARARICIR QIR 75 (1 o
B ILNAE S0 RIS, Bl variable_name[1:3:5]1. FH55 (FAR) ARictE N
slice X%,

special method -- ¥§5 Jjik —Fh i Python BRaCy 773, TR X HEAS 2R B HUA T4 8 45 191 an A fin 45
o XRIYER AR E AU R . FER T VAR S0 2 I specialnames .

statement -- {54y EAEFEFEE (— MU CH) LA, —SE R A] DR A expression AN
REEFHIGE, B0 1f, while B for,

text encoding -- SCARIRS H TKF Unicode “F4%F 52 4 fith S 745 R 1 Gm A 25 -

text file -- SRS —FhEEAS LS str XG W file object. 38— SCA SO SE B2 v 18] — A TH] ) 52717
F B AT B shAb Bllrext encoding . SCAR SCAF B T FE PASCARE (Ter 5K 'w') FTFFHY SO
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

WS Ebinary file T fRREVS TS F 9 K3 2 UL

triple-quoted string -- 331 B-JAR A= AELAE|E () BA W3S () WAL BT
e LS E RS A5 SR EA R A AANE, (RFZR L. ENRFIREEFR N
TARGEE RS S AINE 5, I BT DAES R Z A7 1M Jors i34, TE9R S SCRY 4 5 IR il i
il

type -- Q%I SKAUPLE—A> Python X[ )& TAHAMZE: SRR E A —FIEAL. BHLEXTRIZEEL, 1]
AV ER) __class__ J@PE, BUZiEE type (obj) FRIKHL

type alias -- R4 —NEBUG[E G, AT R R BURIE 45 e AR IR AT .

BN 2 01 2 faifk & 2042 o il
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from typing import List, Tuple

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

A DA G Ry e

from typing import List, Tuple

Color = Tuple[int, int, int]
def remove_gray_shades (colors: List[Color]) —-> List[Color]:
pass

Z: W, typing Fl PEP 484, H AU INREMTEAIHIA .
type hint -- 8475 annotation JAE R KJEIE. sRERIIE S B0R M {E 15 TR SR

RABURIE T A, Python AEEREEHE, (HHATESIA AT TR, 7AiM IDE s
R SE.

AR RIEMEM R B R BRI DA typing.get_type_hints () i, {HEHAE
BT PA,

ZIL typing fll PEP 484, H oAy xt eI BRI LEAR 4k o

universal newlines -- W4T —FRESCARRN T, KA T IrE TSR SN T4 bRE © Unix 1947
ZERZ0%E "\n' . Windows (2 "\r\n"' DL IHMK Macintosh [AZ5E '\r'., Z I, PEP 278 #1 PEP
3116 fil bytes.splitlines () TREW £ HEULH.

variable annotation -- bR AR E BB annotation.,
bR AR B RSB PR, IR R Be Rk A

class C:
field: 'annotation'

A RAREE PO R 23w BIANA N AR B int JERAY(H:

count: int = 0

AR B BRI VEVR RN R L annassign — {7
%% function annotation, PEP 484 1 PEP 526, H 3} LT REA R4k

virtual environment -- JEIERSE —FOR I MER R B 2T TINIREL, feiF Python PRI AR A 0%
F7H4% Python 43 F AU A & FHEH [Fl— R4 Lz frryHAt Python N AR FHITTA .

FZ I venv,

virtual machine -- JEIHL — 5 56 4l i 0@ U T EAL. Python FEIAIL AT $AH 77715 8 Gt 1384 T A
H)bytecode.

Zen of Python -- Python Z#fi 41|} Python ¥ AN 53724, A B TH#S 4 X fES . &F LK
WA ATTERZ B R AT i A”import this”,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B 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

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

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

JE Sh B iR

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

Wil GPL 359K 20k 2 Python 75 GPL F %7, 5 GPL R, JiFA Python ¥ i EAS fLvF () & 5
JEHIREA, TG TFURBF I T 8. GPL 280V T E 1% Python 1T A5 JUEAE GPL R A Bk 45
BT (EE VR
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

C.2.1 FHF PYTHON 3.8.3 Y PSF #F o] ipi¥

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

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

3.8.3 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 3.8.3 alone or in any derivative

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

copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.8.3 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 3.8.3 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
3.8.3.

4. PSF is making Python 3.8.3 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.8.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.3

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.3, 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.
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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, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.3, 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 &Il

BEOPEN PYTHON JF5 1] PS5 1 1

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

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

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

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

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

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

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.
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C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥F o] il

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.

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."

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.

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.

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

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

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.
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C.2.4 FF PYTHON 0.9.0 = 1.2 f§ CWI i a]H#iY

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 #WMFR B fFa9F ok S5
A& Python KATHR AR5 = BPEROVE T RIBOHIFIAL, Gl ML A5 8 LR IR K

C.3.1 Mersenne Twister

_random BHEE E T hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html | 25 /)
g, PR 2RISR (FF):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

QS
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C3.2 EfEx

socket B[] getaddrinfo () fl getnameinfo () AL, XLEHFEE AL AE WIDE I H  (http:
[Iwww.wide.ad.jp/) BRI SO,

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C33 REEEFRS

asynchat fll asyncore BHALE DA A HH:

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

(N gkzs)
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notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

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

C.3.4 Cookie &1

http.cookies FiIRALS AT H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

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

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

C.3.5 MiTERR

trace BB S AT R

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

Copyright 1995-1997, Automatrix, Inc., all rights reserved.

(N Baksr)

C.3. HWRIRHFEYVFENE SIS H 57




Python Setup and Usage, #[F] 3.8.3

(R L —5)

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.3.6 UUencode 5 UUdecode & #}

uu BEHAL S DA 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.3.7 XML & Ei2iEAH

xmlrpc.client BEHEE 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

(N Baksr)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

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

C.3.8 test_epoll

test_epoll B F AT A

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BHKT kqueue Y AL & AT FEHA:

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

(N Baksr)

C.3. HWRIRHFEYVFENE SIS H 59




Python Setup and Usage, #[F] 3.8.3

(R L —5)

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.3.10 SipHash24

Python/pyhash.c {4 Marek Majkowski’ %} Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
1R

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

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

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c XL T CIEF 1) dtoa Fl strtod pREL, FIT-1F C 15T 1BURS B2 BLRI A7 R E A T 46,
i David M. Gay (1[5 4% SCPFIRAE T K, 1% 3CF 2410 7T A hitp://www.netlib.org/fp/ F#. 2009 43 H 16 H
R 2R B J5 0 SO B AR BROBURITF R] S R

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

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

% ok X ok X

*

*

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

Ch o gksr)
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* 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.3.12 OpenSSL

WPREAERG ], W hashlib, posix, ssl, crypt BB OpenSSL AR A mTERE. BLAL, HWEIHT
Python ) Windows 7l Mac OS X 2% 7 il fE 6L 4% OpenSSL A5 UL, FrDAfEREAL A1 i T OpenSSL #
FTUERFE 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
the documentation and/or other materials provided with the
distribution.

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
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L R I SR S I S N S N

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

Original SSLeay License

P S A S S S I S S N S N S T SN S U S N S O A e I N S

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

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

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

[including the GNU Public Licence.]
/

L A S N S N S N .

C.3.13 expat

BRI ——with-system-expat BUE THE, T pyexpat §EHRE 15 expat JHAYFE DG EEAY:

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

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

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

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

C.3.14 libffi

BRAEGE ——with-system-1ibffi N [HHE, B0 _ctypes §7 ARt Libffi JHA#5 DM T

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

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

C.3.15 zlib

R ARG EAREIY 20ib AR IH T ok THE, W 55 zlib PG 8 DR 2 1ib 3 &:

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {# F M 720 L P EL T cfuhash i 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
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

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

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

C.3.17 libmpdec

BrRAEfE —-with-system-libmpdec FLE T, H _decimal BIHRZE M 17 libmpdec FEHIHE
DU o

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N i EH

test fJ (lib/test/xmltestdata/c14n-20/) 1) C14N2.0 MK E 2k J5F W3C Bk https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR#E BSD ¥4 0]F ( =430M) %K47:

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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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BB A © 2001-2020 Python Bi{PEREG: 25 . PREH BT BUR .

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

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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7/ PYTHONVERBOSE, 6, 9
s PYTHONWARNINGS, 7, 10
command line option,5 A
2to3, 37
55> 37 abstract base class —— & #FE %, 37
future_ 40 annotation -- 4§, 37
T Slots _,46 argument -- H#, 37
ﬁ%fﬁﬁéﬁk asynchronous context manager —- 7 */F

ETXERE, 38
asynchronous generator -- 354 %, 38
asynchronous generator iterator —- #

exec_prefix, 14
PATH, 8, 14, 16, 18, 2224, 26

PATHEXT, 18 s \

prefix, 14 P4 R BEERE, 38

PY PYTHON. 26 asynchronous iterable -- ® # 7 #% & xt
PYTHON*, 46 %,38

asynchronous iterator -- #FH %R E 38
attribute -- B4, 38

awaitable -- H&fEx 4,38

PYTHONASYNCIODEBUG, 10
PYTHONBREAKPOINT, 8
PYTHONCASEOK, 9

PYTHONCOERCECLOCALE, 11, 12 B

PYTHONDEBUG, 5, 9

PYTHONDEVMODE, 12 -B
PYTHONDONTWRITEBYTECODE, 5, 9 command line option,S5
PYTHONDUMPREFS, 12 b

PYTHONEXECUTABLE, 10 command line option,5
PYTHONFAULTHANDLER, 10 BDFL, 38

PYTHONHASHSEED, 6, 9 binary file —- 34| X, 38
PYTHONHOME, 5, 8, 27, 28 bytecode -- FH 7,38
PYTHONINSPECT, 6, 9 bytes-like object —— FH¥ XX %, 38
PYTHONIOENCODING, 9, 11, 12 C

PYTHONLEGACYWINDOWSFSENCODING, 11
PYTHONLEGACYWINDOWSSTDIO, 9, I1

PYTHONMALLOC, 10, 11
PYTHONMALLOCSTATS, 11
PYTHONNOUSERSITE, 9
PYTHONOPTIMIZE, 6, 8
PYTHONPATH, 5, 8, 22, 27, 28, 32
PYTHONPROFILEIMPORTTIME, 7, 10
PYTHONPYCACHEPREFIX, 8,9
PYTHONSTARTUP, 6, 8
PYTHONTHREADDEBUG, 12
PYTHONTRACEMALLOC, 10
PYTHONUNBUFFERED, 6, 9
PYTHONUSERBASE, 9

—-c <command>

command line option,3
callback —- [, 38
C-contiguous, 39
——check-hash-based-pycs

default |always|never

command line option,5
class —— 2£,38
class variable —- %74 &,38
coercion —-— HEH| KA 39
command line option

-2,5

-B,5

-b, 5
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-c <command>, 3 function annotation -- E#AriE, 40
——check-hash-based-pycs
default |always|never,5 G
-d,5 garbage collection —— Hr3kE g, 41
-E,5 generator, 41
-h,5 generator -- 4 K&, 41
—-—help,5 generator expression,4l
-1,6 generator expression -- 4 @mABERAR, 41
-1i,5 generator iterator -- A4 R#E#ERE 41
-J,8 generic function -- R & E#, 41
-m <module-name>, 4 GIL, 41
-0,6 global interpreter lock —- 4 F @ B &
-00, 6 4, 41
7q’6
-R,6 H
-S,6 “h
-8, 6 command line option,5
-u, 6 hash-based pyc —-—- ZETF%B&HH pyc,4l
V.5 hashable -- %%, 41
-V, 6 . --help
——version,5 command line option,5
-W arg, 6
-X,7 |
-x,7
complex number -- £, 39 -1 , _
context manager —- b X3 % 39 . command line option,6
context variable -- FTXZE,39 ot , )
. s command line option,5
contiguous —-- %%, 39
coroutine —-- #4E,39 :,[DLE"“
coroutine function -- W& E %, 39 %mmutable o Z:TJT%,M/Z
CPython, 39 import path ——- BAERE, 42
importer ——- § A4, 42
D importing —- §A,42
interactive —— %X F,42
-d . . interpreted —— @EA, 42
command line option,5 interpreter shutdown —- B X H, 42
decorator -- %ﬁﬁiﬁ,u39 iterable —— T kx4, 42
descriptor —— #4it 4, 39 . i ’
dictionary —-- 4,39 trerator AR 42
dictionary view —— FHAE, 39 J

docstring —-- XHFELE, 40
duck-typing —- ®-FRA, 40

E

-J
command line option,8

K

_E I _,
command line option,5 key function -- %@ﬁ’ 42 ‘
EAFP. 40 keyword argument —- X#F5H¥, 42

exec_prefix, 14 L

expression —-- FikR,40

extension module —— # Bk, 40 lambda, 42
LBYL, 42

F list —— F|%,43

list comprehension —- F|k#EH R, 43

f* 1 —_— ff'—‘q \k 40
string FIEE, loader —- jn# 4,43

file object —— XX £, 40

file-like object —-- XHAXT%, 40 M

finder —-- ## 4,40

floor division —-- 1 FEER %, 40 -m <module—name>
Fortran contiguous, 39 command line option,4

function -- E#, 40 magic
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method, 43
magic method -- JEAJ ik, 43
mapping —-— B, 43
meta path finder —-- TEHBELERE, 43
metaclass -- T2, 43
method
magic, 43
special, 46
method —— ¥, 43
method resolution order -- ¥ & f# # i
7,43
module —— ¥, 43
module spec —-- HEHHAE, 43

MRO, 43

mutable —- ¥4, 43

N

named tuple —- B 44,43
namespace —- 4 X[, 44
namespace package -- 4% % [F4, 44
nested scope —- #®EEHH, 4
new-style class -- #FHA%E, 4

@)

e

command line option,6
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-00

command line option,6
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PATH, 8§, 14, 16, 18, 2224, 26

path based finder —- XTFERZEWERE 45
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path entry finder —— BN B&ERE, 4
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PEP, 45
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provisional package —— ¥ ZF4,45

PY_PYTHON, 26
Python 3000, 45
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PEP 8,35
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PEP 238,40
PEP 278,47
PEP 302,40,43
PEP 338,4
PEP 343,39
PEP 362, 38,44

PEP 370,6,9, 10

PEP 397,24

PEP 411,45

PEP 420,40, 44,45

PEP 443,41

PEP 451,40

PEP 484, 37,40, 47

PEP 488,606

PEP 492,38, 39

PEP 498,40

PEP 519,45

PEP 525,38

PEP 526, 37,47

PEP 528,23

PEP 529,11,23

PEP 538,12

PEP 540,12

PEP 3116,47

PEP 3155,45
PYTHON*, 46
PYTHONCOERCECLOCALE, 12
PYTHONDEBUG, 5
PYTHONDONTWRITEBYTECODE, 5
PYTHONHASHSEED, 6, 9
PYTHONHOME, 5, 8, 27, 28
Pythonic, 45
PYTHONINSPECT, 6
PYTHONIOENCODING, 11, 12
PYTHONLEGACYWINDOWSSTDIO, 9
PYTHONMALLOC, 11
PYTHONOPTIMIZE, 6
PYTHONPATH, 5, 8, 22, 27, 28, 32
PYTHONPROFILEIMPORTTIME, 7
PYTHONPYCACHEPREFIX, 8
PYTHONSTARTUP, 6
PYTHONUNBUFFERED, 6
PYTHONUTEFES, 8, 12, 23
PYTHONVERBOSE, 6
PYTHONWARNINGS, 7

-q

command line option,6
qualified name -- [RE 4K, 45
-R

command line option,6
reference count —-- B|fit#k, 46
regular package —- #HA, 46
-S

command line option,6
-s

command line option,6
sequence —- J¥7%|,46
single dispatch —-- HE4K, 46
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slice —— #] K, 46

special

method, 46
special method —-- 4% ¥ ik, 46
statement —- &4, 46

T

text encoding —- X &K%, 46

text file —-- XA, 46

triple-quoted string —— ZB|5F &, 46
type —- XA, 46

type alias —— (A H 4,46

type hint -- EAEIER, 47

-u
command line option,6
universal newlines —— 3 JH#AT,47

Vv
Y

command line option,5
-V

command line option,6
variable annotation -- ZTEAFE, 47
—-—-version

command line option,5
virtual environment -- & #IFE, 47
virtual machine —-— E#H, 47

W

-W arg
command line option,6

command line option,7

command line option,7

Z

Zen of Python —-- Python Z##,47
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