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CHAPTER 1

KEARIE

* pip R HEN LT . M Python 3.4 J1Hif, EEUAEETE Python —HEHlZRAR ¥

virtual environment j2&—Fh 2[5 B (%) Python PREE, FLIF MR N LA M, A G2 5] A
5.

* venv EAIHEIMIIAFEAARME T, A Python 3.3 JH4A SN Python IALAHRSr . M Python 3.4 JH4f, E

SERNEE pip BT H) AR A .

* virtualenv & venv (55 =I5B 0 (JHLATE ) . "ESL¥FAE Python 3.4 7 Fif i A A r 2 1] K SUBRSSG

LA R SE AR venv, BURA S A BN pip B FT QIR HEIERSL .

» The Python Package Index is a public repository of open source licensed packages made available for use by other

Python users.

* Python Packaging Authority /2 0 STARMEST 2 T2 DA KA S TR A1 ST bl 44 5 idb i T % N 5

FISCREE AIBN . AT 15T GitHub F1 Bitbucket sX AP 4E4P 35 & TR SCRFI AR R R S .

* distutils ERUIRMERID ZRGE, T 1998 4NN Python ARifEfiE. RARE M distutils

W S NEBEHIR, B Y HITT WA AR B, i e QUSRS e R — 0, XA
ik PAHA T KAFAE (1401 T M Python FTEARHETT A AR HMRIES KM ALL v 44 ) -

T 3.5 WOE B BAEHERE G venv SRAIE MG

S

Python #PFAL T g s BIEEAIGE ] R SUERS
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CHAPTER 2

BERER

PRUEST 6 T2 SE 40t i 47 6 7 2R BTy o

The following command will install the latest version of a module and its dependencies from the Python Package Index:

python -m pip install SomePackage

{Ef#:  For POSIX users (including macOS and Linux users), the examples in this guide assume the use of a virtual
environment.

%t Windows JIIPt, 74 P 0 7B 7 222% Python IFA% T 1580 55 PATH SRBIE L

TEA AT 5 — ER B e/ AR L RT AR o 24 B BUBGZ RAFBI AN >, < BCHA RE 28 m] DAL o5 T i
MrAPREIR AT, A48 FR5 RAS 5 124 LT |5 ke

python -m pip install SomePackage==1.0.4 # specific version
python -m pip install "SomePackage>=1.0.4" # minimum version

HH, R ICRCARIRE 2%, ST A A AEMRCR . BT BEHL 25T 2 5 A oK

python -m pip install --upgrade SomePackage

WEA X pip LHIIRENE EARIGEIE T AFE Python A {0 H] e ws ThEkEl.

HEAUIABE R QAT T venv BEHORSERL. 18] O U M PR 22 4w 1) B SRR 4R i 2«
S

Python {60 i 4G : “42%€ Python 43 24



https://packaging.python.org
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CHAPTER 3

Rz ander... ?

X LU DT 55 (1 PR A 25 A B B

3.1 ... £ Python 3.4 Z iy Python [ dh%3E pip ?

Python ifl4f pip /2 Python 3.4 AJFURI . X THHAMRA, pip 2 “5l5%4", HAUHZS L Python
L/QURONIDRE TN

S
Python {0 F46we . ZEAe BRI TR 2K

3.2 .. FhMHIFPRERE 7

Ff ——user @I A python —m pip install F§INHIH i AR R G0 BTA P2 Bk .

3.3 ... RERFITHE Python KR8 7

WL Rl 528 Python BT 5 2410 — dF il 4 138 SOOI, B3 pip I AKRE S . 1624
BUEOLT, s oAl o U MR pip X ST PR ULE S A S

B

Python {4 FH8FE . LA R TR



https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
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3.4 ... ERFITRERIISA Python hiiA ?

On Linux, macOS, and other POSIX systems, use the versioned Python commands in combination with the —m switch to
run the appropriate copy of pip:

python2 -m pip install SomePackage # default Python 2
python2.7 -m pip install SomePackage # specifically Python 2.7
python3 -m pip install SomePackage # default Python 3
python3.4 -m pip install SomePackage # specifically Python 3.4

W] DA A E AR S 1) pip s
1£ Windows 1, {fi[f] py Python JF8#§ar 2Bl & —m FF LT :

py -2 -m pip install SomePackage # default Python 2
py -2.7 —m pip install SomePackage # specifically Python 2.7
py -3 -m pip install SomePackage # default Python 3
py —-3.4 -m pip install SomePackage # specifically Python 3.4

8 Chapter 3. FR#04d... ?




cHAPTER 4

4.1 ¥ Linux B9 &4t Python A _E&23&

Linux 40 15 Python JRAEN Z AT — 0 L FE N o FFPIFAL 2 21X A~ Python it A 1752
A4 root SR, FH T RES TR R WA B AR R GEAF s, WX LA AR pip WHEOEAD
THR A -

FEAE ARG L, i pip LR PH AL & s e il HESUERBE 82 ] P22

4.2 RZF pip

ROATE UL T AT RER 23 pip, —BlmliEffo )y 52

’python -m ensurepip --default-pip

A HAR BT iR 222 pip

4.3 ZEZHFRZFT R

Python 38 5 {5 {OBURE T IRAUS 9 K107 30, Rt ) B 2 P 22 e A v e D o i 2 7 e
B,

With the introduction of support for the binary whee 1 format, and the ability to publish wheels for at least Windows and
macOS through the Python Package Index, this problem is expected to diminish over time, as users are more regularly
able to install pre-built extensions rather than needing to build them themselves.

FEBC R ZERE Bl T I I AR p T S0 T i R P L4 15 whee 1 SUPFAUARLEY ALK, (A Bl
TR PAE IO IEAT AL BT DL T 2R B Ut 4 ek .

S U



https://packaging.python.org/tutorials/installing-packages/#install-pip-setuptools-and-wheel
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APPENDIX A

RIEXTHRR

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o SEH SR A KR AT ERIA Y Python BURAT, A% ArilkngfRass, MO SM AR Y
(B35 s, i =85%), e — &tz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x fUA% 464 Python 3.x AAASAY T H. , WAL MRATIRAY , 3k D ARAFTA ,  AbIHZ6 I 40k i 2 1y
N e

2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-
reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- JEfig CECR| NS R BEM: . REUES SR IMMERIARE, B ENE  ype hint AR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- 5 7EVE ) BREAHME L function  (Bmethod ) WH. S84 FWifh:

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

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

11
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
AR R AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T (B IPARES R R ROATEE Y ry i), 4%
A R EERESHAM __anext_ () REIW TSR ZHERIKZNS, ESMNEHFOLESLEINTT. S0
PEP 492 Fi PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute -- J& M KB —AWRIME, ATRAG G5 2Rl HA TR B, WR— R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable -- [ZEREN R BETE await Tl PRI S . v P coroutine B2 HA __await__ () JT¥EM
St% ., 2 PEP 492,

BDFL “Z& 5 zZE0#E” W45, B Guido van Rossum, Python )61 .

binary file -- JEHISCAE file object BENS IS F 7 2 xt %o ZdEHISCHI B FOFE A RIS (Trbt, Twb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- = Yi0f %R 7 bufferobjects 7 H.fE 5 ) C-contiguous Fh it . X HIEFFHA bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘¢ {ifih Python JFCHS 24 g1t R 7515, R CPython fifRégs 3R/ Python #2)7  ER AL .
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

FATIGHE 24 R AT ATE dis BRI SR AR .
callback -- A1 —ANMERSHCRAE A DA DATE A S 1 54 20 e U FH 1 - iR o 4
class -- 28 KRB e RN . 2 SGIE SR HZ I 5L B B T BV R v 3L
class variable -- Y& FE3EHE UWAZE R, I HAURTERMZ R FAB Y (AR TE R S8 B E0 .

coercion -- SR TE AL ST M R RS E R, — B S0 R b 4R o) — AP L. 91
W, int (3.15) ERFEVRSEGE NEEREL 3, (HAE 3+4.5 1, SEIEBA—3 (—/H2 int, —4>
J2 float) , WF A MR ZEBUA GEMTIN, TN % TypeError, UIREAT o Hil B LA S ,
7 BUL IR T ] e S 50— R ZEBY, BN S AL £1loat (3) +4.5 A2 3+4.5,

complex number -- 535 @ EHARGENY R, PR BUFEE R N — DS AR . R
e HERCEAOL (-1 PO AR) OSSR, ERAEREAT SN 1, TSN J. Python NI TR
By sofy, RN TREARC 20 g —A 5 52, Bl 3+15. WIPRTEE math BEH AT HX)
WARBURA, #HH cmath, RERMEARE — DB RAECARE. NRIREBOERA L, ZIEE
LT A AL

context manager -- |- F3CAHIAY & with AP, ldE L __enter () Fl_exit_ () FVRE
HIAFDRASIIA S . 20 PEP 343,

context variable -- |- F 30 & —FR$E B @AY BT SO ARA R R ER S & . X R TAEL AL R AR A
filf P AR NPT AR AT AR R R A Bl . A, X B R SUERSRUL, — M TER TR A £
A BT BT SO ER) FR AR RN KRS AR I TIBES. 2 contextvars,

contiguous -- JEZ; — GRS C & 825 Fortran & Sl X POA R ELERY . F4EZ rh 2 C Il Fortran %
i E—AEET, FrA A% B B AHE AR I SRS , SR B IR BN R G T . 752
% CHEZBA R, 4k NAFHIIEHES I f5e e — DR 5 U5 R0 4% H NP B fe b . {HJ2 A Fortran TS24
R ARG B R

coroutine -- P PifeE T HIRER)E BB, T IR AT DATERE — b AGFAE DS — RGB . PR AT DAEVF
ZARP R EVEA L BHAWKE . EfTEd asyne def iHHREH. 2L PEP 492,

coroutine function -- BpRLFREL IR [0l —Scoroutine ST R RE . THMEREEd asyne def iBASEE X, FF
A HEfL S await, async for fll async with e, X2 d PEP 492 5] A1

CPython Python ZifiFi 5 W MIESLEL, 7 python.org b A, "CPython” — il Jij T LA EEIRFHF ML L BL-5 HoAh
SEELGI AN Jython B IronPython A X 51

decorator -- 3N IR EME N 5 — D eRE R AL, HE T ewrapper EATEA ORI TRECE . SiligRn
LT AdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

[ AR S S 28, (Bl R . A X ER RIS 7T 2 0L sREE SO 2858 SURY SCRY
descriptor -- §liik#s (TEX T _get_ (), _set_ () Bl __delete_ () H¥EMMNE. B—PLEMHE
HHERZRES, BRI T S B A R L . EEE T, a.b RARE. R E SR
— BT STE a R FHAERATN b BIXTE, BAR b — R, WS X R b 4%

13


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
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Tiike BEARA SSRGS 2 IR AR Python (1Y ¢ 68, XN 2 1 2 B BEARIE I BLA , (04 B2
Jriks JEtE. ROk BESOTIRLA BRI G AR

A KB IRNE Z (5, S descriptors B i i fi e«

dictionary -- “ylL — /N CHRE L, Ho AT S A AR L S 2 AH Y B (E . BRI DL AR HA __hash__ ()
__eq__ () HERINIS .. I Perl &5 RN hash,

dictionary comprehension -- “y il S 4B — D] A AN G P BT A B A JU R IR AR [ 45 R ML —
BEEY:, results = {n: n ** 2 for n in range(10) } AW — 1 HE n F{HEn ** 2 BYBL
B R 7 . 2 I, comprehensions

dictionary view -- ‘FHLELE M dict.keys (), dict.values () fil dict.items () IR [ ITERBEIR N F
HWAE . ENRETFHAHN—DISHE, XEWE Y PSSR, HEESHHN AR BT
SR SR o EUE RS, AT 1ist (dictview) . £ dict-views.

docstring -- SRS FRFH (N3 AR ISR — 2R B FAF s P . eI RITIN &
P, BRI R B TTEZE . sRAEHER __doc_ @M. T e HTIUENE,
PRI SR Xt SR A TR SRS A RO

duck-typing -- 1878 F5—FhgRfRE XA, EIFAKEE RIS RE R e 2w A EfmED, med
BRSO o EsUErE (CRERGN T, nEREGEN T, BatEmen T . ) hTimiEE
FHAER e 288, it RIS vl i e 2 SRR T R G ME . 19 T2 BLE G type () B
isinstance () Kpill. ((HZEEEN B0 DAMH 46 28 % fENRh e, ) AR R hasattr ()
K e 2 EAFP 4Rf

EAFP R HORVFIT A D) IS0 4i5 . X Python 5 J AU 2 5 RS 2 85 T 75 1) B sl S AP AE
HAEBE B BRI R A o XA it PO AR IR @ KiRIs ] try Al except T4, T HAIN Y
MR FTELBYL W%, #ILT C SRR HAhiE = .

expression -- Lk W DK FAMEMTEEFIC. Haihyl, — DRk FE RO, 45K,
JEPEDT I IEFATER BRI BIL A, ENHEEEH SR —ME. SUZHAMET AR, HIEAES
tPER R FIAA . IBAFAEA RO ERIB S W statement , Bl while. WA E T MM AEREA.

extension module -- §JE it DA C 5 C++ RE UL, (i Python [¥) C API R 515 F 1.0 DAL H P AU

N

T H.

f-string - £ P47 74 £ ok ' F BTG R I EE RO “f-E AR B RS S A R LAY
5. % PEP 498,

file object -- SCPFXTGR X AN AL [ S APT AR N E R IRAIXISR (A read () B write () JEFERYIS
R) o MUEHAIE T B R, SCPFRTR AT AL BN BLSCRER SO, XA AUEAE, BOR Xl IR
WU (BlanbRiEs A i . NAFZnh X, BRI ) . SUFR Gy ST &3 28R,

S AT =R SCIERT G Il =22t ] SURE, Geirh =206 ST DARZSUA ST . AT 101 58 L3
1E Lo Bk, QUESCIEXTRMIE T XM open () BR%L.

file-like object -- SLPERM G file object WR] i,
finder -- 4Ry —Fh S22l A g S ARILH loader FIXTS

M Python 3.3 BRAFAE PR M R B E k4% Tk 12 £ 48 %5 By sys.meta_path i, PAKpath entry
finders fit £y sys .path_hooks ffiff].

HLPERE %1 PEP 302, PEP 420 i PEP 451,

floor division -- [n] F VBRI 7] T 8 A B B BB B B . el T U R AR IB BT 2 // . BN,
FrX 11 /7 AWTESGRE 2, M5BT SR EIERERR 2.75 . HE (-11) //
4 R[] -3 PRk -2.75 @ T AGRIMEE S, Il PEP 238,

function -- B4 AT DA 20 [l B AME R —2HiEA) . 3R] DA HAZ A S ZAN S 3 HAE R BRI T
W . 55 Wparameter, method F function ZE4Y,

14 Appendix A. RiEMBE
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function annotation -- FREChRTE EIEF 2R B 2 80 MIE ) annotation
PREVREEIE 7 TR 242+ BIanDA R BRI Z A int SEOF R E-—4 int {4:

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

PR AAR VB R AR DL function —5 .
152 % variable annotation 1 PEP 484 Xf W Ih GE1HIA .

_ future__ future {5/4], from __ future_ import <feature> FE/RImiFas{di I ¥AE K F A Python & 1fi
I FF BRI HE B T R T SR G o _ future_ BISCRYICSE T FIHERY feamre B . i
T A X AR BORAE, AR W] AR B4 I R A T B e O A B E S AR (EE)
TEATEH A BRIA

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

garbage collection -- L eIl AP 1 772 (B g A . Python @i 5| O — > REAS A6
FIFTRARIAG | BTG ERSLIR Bl R ARA TR SR o FTRAGE T oo ARk #2520 [l s o

generator -- /LR &[0 —generator iterator (R KL, ERERMBEWRE, AR RETHAE yieldk
J‘iiﬁ%@ﬁzi FIVE LS for-PEFAE ] B i next ( ?5&‘5(12*%’“@1

R R AR A, EAERLE I WA R A B R E . WERFFEIE R RIBAKS L, H
Hﬂéﬁ%ﬁﬁéﬁj‘ix

generator iterator -- 2 R ESEIRES generator FREUT A EIINT S .
t/l\ yield 2GR EMEALE, O Y B EPAPIRGS (B RHAR SRR vy 54)) . M1 & &
SHREBWER, B2 U\%ﬁﬁﬁ%ﬁﬁkH (X SHF R VE FARM T LR ) - PR BE BIR )

generator expression -- RS HIE X R [ ERI LB, BEREERBB G ERE G EEXLT
7’;@? VSR, JURER for A, M&~/\_I P 1f TA). PANE GRS S NINZREE R —F
2l

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

generic function -- {Z IR AR [A] B9 2SR SE IR R B VE RS 21> R BOIr A B pR AR 6 T8 s 2% Fl R BE GRS
T 2 % fof RS S B

Wi Wsingle dispatch RiEFRS<H . functools.singledispatch () HEMizePA & PEP 443,

generic type -- JZTU2RM A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL Z: W global interpreter lock

global interpreter lock -- 2 JRfiREZY T CPython RS TR B —FHLa], B8 OR [F) — i 20 UG — DR
AT Python byrecode., MAHLHIM TR EXT G ((FF dict FREBENERR) HXIH UL
4@ AT CPython SEH. L REAMRREL N B (RS ARERS 2 i TS 8, AU M THEZ AL
PR ERFATIE

A, LR B =07 R TR AR T TR SRAT VT SR S AT 55 4 s 45 s A IR GIL
BEAh, FEAT VO AR 2 SR GIL.
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QA (CABORSAIALEER BUE I S8 r ) « A h&AR” MRS S I MR IAG I, R iX 47k
T FAL PR AR DU T RO MERE . 345 v IR A BE R (4 iR B B AG SEA 2 AN TI SR DAZE
o

hash-based pyc -- & W57 ¥ pyc {57 FH TR U5 ST e (LT 3 85 S A8 oAk () SR ff o LA 80k - T 2 A7
4. £, pyc-invalidation,

hashable -- W[y — > G2 14 Iy 7 B A0 R AE AR i Jo 0 9 4 R A iR T A (B AA
__hash__ () Jrik) , IFATARIJLAX QAT IR (ERERA _eqa 0 Jik) « AIGAXIR L
I RA ARG A (L LRSS R A A ]

TG A PSR SRR AT SR AR B A BT, PR Ak S Bl A A PR S8 s A {E

KZ% Python H RIS N EXT QAR FTWRAIY); WIARZRAS (BIng) Ralr i) #A G A ARl
Ay (BIATCA frozenset) (M ENIRY TR RIS A A R AT A EY . )& SRS R 3
WA AN ENTERE R —2E A E (B S H ) . e Er BT Enn
id ().

IDLE PYthfin i IDE, “GERIF K 525387 BT CHE . A& Python FRifE & AT R Pt 11 B A4S 2 8 2 A1 AR R
IR .

immutable -- AAn[48 BUAFEEAIR G A QAT . FAFRADCAL, XX SN BB . N
RALAFE— DA FRIE, WBTEF N G ENET RN AEA I EFETZIER, fm
(SR EiuL

import path -- A MM E (k2458 ) AP, SPEEHIpath based finder 1K TS A
Hir. TESAR, WAEVFREFEKE sys.path, HINRGARUEHETTREEE B __path_
JE .

importing -- A 4—MEH 1) Python HTRE R 73— MY Python AURS BT 1 19 72 .
importer -- T AZY AR MBS WX RIEET finder g T loader

interactive -- 2 . Python i 7 — X2 H A fEREAS,  BIRWT DAEMERES s A7 et A TR A ALk 2, 2 ETA
IR LA . AR A SHMRS) python iy (HLAT ATEVRIGTT ST ALIT 4635 B rpg R A 7 3 5
) o AL CH AR BUG S R AT A I X A AR AER T (RHCAE help (x) ).

interpreted -- fRBE%! Python — AR, 52 HIN I RA RN, BIAPIH K B T 55 4
BRI LE T AT FFBORY . 50RO 208 S ] DA B2 7 111 K A Sk ) T 05 S P AT TR
A R LT F RS 3 AT R AR R, (LR RS 8. 2 Winteractive.

interpreter shutdown -- fFREZT GPH B ZRCHAIING, Python MERESRFUEA—EIRIZ T TR BOFE S RO
HEECE, AT Fh N EISE . BIE S 2RI R g o X bk H e BT
ey g el 555 U R A AU HRAT o 78K P BEAAT A AU TS AT RE B B A P s, RN LB HOR ) B U5
EAFARC (F L0 T R s LS5 ) -

FEREAS 5 2R I R A __main_ ABREHTIE T IA B 58 kAT -

iterable -- n[IEIUX % BEASZ R 0] R B XT 42 . A AEAC T G B TR A A 2R B (B4 1ist,
str fil tuple) DA S HLBb AR A 2R AIBIHN dict, T £ DAMGENT __iter_ () FESEEAT +
7] 1R __getitem () HIEMMEE HE XIS,

AERXTZT T for TRFRA S Z HAB T Z— NP A (zip () map () ...)o B—A[EA
MENERNSEAE BN ERE iter () B, BELREEZGERMERE . XFEAEREH T AMEE AR —
UCPE 7 o AR AT S b, IRIEFE AT L iter () 80H B ORI . for AN
PR SALBEAREEAE B8 — IR B A i 22 728 B R AEDE IR R PR A B AR . & Witerator . sequence
PA M generator,

iterator - BARUZF JRFIR —EBLIRRMIXT S . ERMMIBAAH _next__ O ik (B HEHNE
PR next ()) FFBARENA A 4 BEA B AT S % stopIteration ¥ . FXmi%
REXF R T HBIRTICRR, HEHHHE __next_ () HEHSTHKEIK StopIteration F#. %
REUAEA __iter_ () FIEMRRIHZEAR G A T, PHIGE L E 2 iR A5, W)
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AT AT R S E RIS 6 . — A BEFRNBIINEAR L Z R EE PRk AT AR, 24
X5 (I 1ist) FEARFRIMEL A iter () REEUETE for ME R BRE S = — ik
Ao WERTEDORS DL R 2238 H B AR W 22 3R [ HE 2wk A AR T R R [R]— AR A 4, A
ERGE =5
W25 B & 7 typeiter,

key function -- StpR% FH oK KRR B RK 0, 2 BB IR ol ] T HE PP BRHFCLEE R AT IR S il Locale.
strxfrm () ATFA AT EREE KA HE Y 29 %€ 1 HE R i .

Python A7 ¥ 2 T HL AR su v/ H i oR 50K 42 i D0 SR Y AR A2 i 0 A 05 50, HoA 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

A E— MR BCE Z R BN, str. lower () AT ARAVEZBS K NEHEF ISR E. 391,
SEMREL T 1lambda Fik=xURAIE, HIA1 lambda r: (r[0], r[2]). iff operator Fifz
HET =R A S . attrgetter (). itemgetter () Ml methodcaller (). iE&E WTHIT
—7 AR ERCA) 5 e R K o 8

keyword argument -- Bt 5 5 2 Wargument,

lambda Hy—A> B lexpression ¥4 B FE 2 PECREL, FBXSTEVH IR . 2728 lambda pR £ 4] %K
lambda [parameters]: expression

LBYL “Je&F EHkER" M X485 . XA gn S XAS AR T IR ) B A 4 2 Al e U AS A i 2540 it
WAE S EAFP J 21 O e, HoARR SUR R = 1 £ 154,
L2 LG, LBYL QB “&F” M “BRR” Z R EAFMF K. flan, AFRE if
key in mapping: return mappinglkey] WJfEH TIEMAERIEZ G HANLFE N mapping %4
T key TS o XD AT I S NATEC(E ) EAFP D7 ORI

list -- §1J# Python [N & [¥)—Fsequence. HIRZ FHNF, (HHERMTHALES b fdlim dEaEs13%, Bh
VI TCR I - O(1).

list comprehension -- 5|t 403 — A7 51 v i e 8RR 43 0 R Ik B 45 3R 5 R P R B T A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥ —10
B 255 JEE B oS FERREOS W AR (0x.) SR Hh if AR EER, Q0 2R A wg
range (256) WA TCERA AL,

loader -- AT TATTINEBLIIIRI G . BEUHUE L4 K Lload_module () WYL, IEAFE T H—Afinder
R, S0 PEP 302, %}Tabstract base class ] Z: I, importlib.abc.Loader,

magic method -- AR Jj i special method §)AEIE R iA]

mapping -- Wit — S RHE R ARSI T Mapping 3 MutableMapping #1528 i Tkl 7k m 2%
2805 . W2 H T aHE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JCPRIERIRES sys.meta_path BB RFTIR B finder, JOESIEE RS Spath entry finders
AT RIPAE I A
1 #&F importlib.abc.MetaPathFinder [ f#ICHRA AT LI 7%

metaclass -- JUJ& —Fp I TRIEERNIE. e LFEL .. REMAELYR, TRATHEZ LR = 1S5
FRTEAH N B ZE . KR T 10 X R Ji A 5 AR 2 R — N ERINSE L. Python [R5 2 AFET 1] AR
HHEE I K PREAT XA TH, HY4FER IR, Jodsn] e fhsm m U fi gy
Z. BN TIERENEDIN HE ., BBt RET S8 SO e], DARHAMIFZAES .

T 21312 I, metaclasses.

method -- Jj ik TEFENTE SCHYRREL. QRN AIZ IR LR — DB R , TR SR B S A A
HEE—A~argument GAE 44 M self). 50 function Finested scope.
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method resolution order -- J UARHTINT: 7 AT IO e 45 H B b 2% 4 S SE 97 F 0SB IOUT: «
7 Python 2.3 Jr: T I T AR 2.3 B Python fHT ST FIAHL 2 EEEROLEN -

module -- i3 XSG 0E Python fURS I — MBS AR AT ML fiv 4 23], W45 42 Python X
%o WAL importing FEAVERNAE] Python .

Y Wpackage.

module spec -- BEHHLKE — A~ fy 4 2 E), HAw S H TSR XS AEE. 2 importlib.
machinery.ModuleSpec HJZLH .

MRO % Lmethod resolution order
mutable -- W[AF WJASGF LA DAFEH: id () PREREE RGO T AR HBUE . 535S Wimmutable.

named tuple -- HHe4l Rif “HAT0H” w1 TAEMA0R Aocd, 7 HILh e &5 TR ae i H A Fr)E
PRI . SRR B B A v BRI AT AR .
HENELRPNETHAITH, 85 time. localtime () fll os.stat () WRENE. 5 —0lF 2

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

AL B e e WERAL (BN BT 51 ). bk, B SCE ald e # AR E O tuple GRIFE X
AR BT AR A . XA AT TS, S M T B4 collections.namedtuple ()
Q. JE—Fhr UL U —L T T4 5 N B R AL ST e I T ik .

namespace -- iy {430 4 SARAEBE BN, A S EAE R 2RAMNER, B8 NE P iRE
A asm (FEHEZN) . maas lﬂLﬂ@iEﬁ%@?&%ii‘ﬁ%ﬁ%% 4, H¥builtins.open 4
os.open ( TLQ%EE’J/E@ S[E) R X4y A4 2 1] A3 1o B A IR AR SR A R B0k 3 B iy
ﬂii‘fﬁ«ﬁﬂj‘fﬁ?)jﬁ B4, random. seed() B{ itertools.islice( Lﬂ‘ﬁ{i%ﬁﬁTﬁM@ﬁ%
i random 5 itertools A BISZELY .

namespace package -- fiy %75 ] f0 PEP 420 5 | A B —Fh (U I T i Bk i package,, fivss = [l AL AT A
AN, HAik )5 K Sregular package AR, PN ENTA __init_ . py 3CfF.

S A] 2 Womodule

nested scope -- Hﬂgf’rﬂiiﬁ TE—AE SGERB NG HASRRE S . BN, 75— Rz P s 0T PAS |
HIE AR & R REE ASERIA RO A MR R TC . SRS R e S #0321 i N 2 1E
M. LRI, é)% SRS WAVEH T2 Rt 4 2. it nonlocal KT RIFEH AINZIEH
i

new-style class -- FiAJe X H il E g T g G R A0 28 X0 HARE 76 558 Python fiiAs v, AT HraX
A% il FHl Python i (it 88 RIS ERE, B4 __slots__ . flidFF. FFEJEM: . __getattribute_ ().
Rl ERES TS,

object -- Xt R ALATEHARS (BMSE) PARTUE XATHh () W%, object 2T new-style class [¥)
IR EE A

package -- f, —Ff ] A& AR B I Mo 5 1 ) Python module. MEGAR Lk, @ WH __path_ J&
P Python ik,

Y2 Wregular package Fnamespace package .

parameter -- JB5 funciion (B(J575K) & SRR A SR, B E KB DA Z B — D argument - (SAERLEHS
W, 2405%%). AHIMES:
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* positional-or-keyword : (TE BT, HEE— AW DAL H A2 AR DA R < 5T A2 %
AWES . ERBOARES LR, BN foo H bar:

’def func (foo, bar=None): ... ‘

* positional-only: {XFROIE, & —H BB EL ARWS . (RAETE 2w i 7 R BUE X
WIESHNEHEMNZ &G A/ FARRE S, IR posonlyl FI posonly2:

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

o keyword-only: {{FRKEET:, F5&E A~ HABH LT KEFAE AN SE. AR FIE S 0] S 7 iR
E X WIES S R & AT AL E TE S BCETE L A AN B IE S 2 Bi— * K S, Bl
T 1) kw_onlyl F1 kw_only2:

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

* var-positional: TZERIE, F5E P AR — MEBEEE R LB SE MR TS (MOIE A2
CERZIESHZIG). RFES AR S AR * e XL, BT args:

’def func (*args, **kwargs): ... ‘

* var-keyword: TAZRHETF, HEE A DASRBUE AR T S A (FEOIMTE MBS 2 #3204
FEHZIE). ZMESAEIETESAPRATMEA ** K@ L, BIA LR kwargs.

e nl DA 45 E PTEMIAE S AL, thal DA R e nT e SR e BRI -

W2 Wargument RIEFRH . SEEESHX BT EE L EE, inspect .Parameter 2%, function —
DL PEP 362.

path entry -- Y42 A 0 import path YW —NERAJALE, SWipath based finder A FHRTE T ARSI,

path entry finder - BAFEA 11 #EHRE E— TSN sys . path_hooks (Wparh entry hook) S 1A finder
WX 2 ReiE R path entry e 58 PIFRBR
#i%% importlib.abc.PathEntryFinder PA T MR A LA 3R 8S AT S LAY &5

path entry hook -- J§FE A Ve 1 — Rl AT, FERNIE QfR] 22 AR 58 path entry T AR 1)1 00T BEAS (1
H sys.path_hook #|FEiRk [Bl—~ path entry finder .

path based finder -- 3£ TR AR S BRIARY—Fh L4812 &40 %5, WHE— AN import path WA AR

path-like object -- Bt FERR G NE— DU RGEBAII G . BRG] LR — D FR R str 83
bytes X%, A PA— LI T os.PathLike MM S . —A3ZHF os.PathLike MY AN S
i@ A os. £spath () BREFEH N str (3K bytes BRI RAEHIE; os.fsdecode () Fl
os.fsencode () A5 B RMLRIKAS str 3 bytes BBIPWLER . x4 2 PEP 519 5| A,

PEP “Python iR #21” HJ 45 . —4> PEP g2 {0t Scks, Hsk1a Python 41 KIRHLEE, ik
—A~ Python ({5 R Ky b BE ol 38855 . PEP I 24 HE SRS 5 116 952 AR BEAR A0 IR IS M 1 B PR o
PEP [ @ AE R4 BRI I OB AL DGR A 1) S 5 DA S A b0 A Python [R5 US4 5
SCRA B AL . PEP MFEE A TULAEAL I RN 1, R R I A SR .
=L, PEP 1,

portion -- #§5y H4 R — i &4 S AL A H SR A SO (BRTREAFRCT —A> zip SCIF) , FLAGE UL
PEP 420.

positional argument -- i & %5 S Wlargument.

provisional AP -- #2 APY ¢ APL @8 0A R HERRAEARE A i) J5 AR A PEORIEZ SRR Y ) e . i
IRMCIE AT A LA UL, (FRZHARC R E, ] RETER DT B e A L BRI DL
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THAT RGN (REUEBRZED) . A ESOFRXBEIET - (UE APT#IAZ |
R T B A" B R R 1 A S ] E X A

RIS 5 APL SR, [a] G AN B S 2000 B G RO T 27— AT A] A A A e 0
SR RRAE AR B Fh ) IS A e T 56
ERPAL PRI AR A VARME PERF SR W, AN 2 T 8 KIS BEPTIR . 1E0 0L PEP 411,
provisional package -- 8194 2 Wl provisional API ,
Python 3000 Python 3.x KFiFFLMNERR (X4 FAEMRA 3 W KRR ER T ERE I T) . AL
W45 “Py3k”.

Pythonic f5— 8Bl — B AURS S % B14 1 Python i 5 B 100 WU AIERS, TS @ 6 At 7 5 v o i)
AR R SRS . AN, Python B WS SE (] £or iEAIGER A T — > AR AR S P Y BT o0
o WZHAE S A AR, A Python I AT I 2 P61 — MO B

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

TR I Y B 575 B Pythonic (7535 i X FERY:

for piece in food:
print (piece)

qualified name -- g #Fr —UARUS 2 FRRYA PR, R ABCHRAY 42 Jm A IR b SCROFEAN 2K 3R
ROk BT, A E I PEP 3155, X T Z A RECRIZE, FREA RS XR A FR—E

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

>>> C.__qualname_

IC’

>>> C.D.__qgualname___

'C.D'

>>> C.D.meth. qualname
'C.D.meth'

295 T o B, TR E & ARECAPR RN B PSS IR R B A, Hrp S A AL
, Bl email .mime.text:

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

reference count -- 5[ HIVHEC XTRFE X R I951 HIECE . 24— DX RI51 HTTEEE AER, i s R aort
T 51 THECH Python AU K Uil 7 2 ARl Wi, {H'E @ CPython SEI)— A KBEICE . sys BibE X
T—/~ getrefcount () L, FEFF 5T B RR MR EXT 85 T

regular package -- LAY Z5 8 Vpackage, BN EA—A _init_ .py SCHMIHE.

%2 Wnamespace package .

_slots__ —FPEYERN TR, 1L F5E RS B S Bl J 1 2 0 R RS R S ) 7 MR T N . BRI
TARGAT, HARZHEFAIHAE S, S RRBETEDBAEOUT R, BIURAE N R e,
HH A S RSB

sequence -- JE5I —ffiiterable, ESFREE __getitem () REFATT VR BERG I TR R TR T,
HE ST —MREFIHCER __len_ () Jrik. WERFIIRAA 1ist, str. tuple Ml bytes.

20 Appendix A. RiEMBE


https://www.python.org/dev/peps/pep-0411
https://www.python.org/dev/peps/pep-3155

Installing Python Modules, A4 %5 3.9.11

VR dict B getiten_ () Ml len_ (), (HEHEUKEFHSTTEA, Py EE
SRS AT 2 0 immutable B8 T AFEEER

collectlons abc.Sequence L HBEXN T —ANHEEEWED, BEFE __getitem
_len_ () ZANNEI T count (), index (), _ contains__ () il __reversed_ (). SZH
T}L%%DEI/] BN PAME ] register () A MM .

set comprehension -- 55X AL BTG A BT A B0 4 TR IR 25 RS A —Fh R 15
results = {c for c in 'abracadabra' if c not in 'abc'} BENFEHFEES {'r',
'd'}. £ comprehensions.

single dispatch -- ¥ispJR —Fhgeneric function 73JRILN, HELHE T SR ZEROREREN -

slice -- YJ i l_r%/\&:u?f%fé“qmnu ) — BB %R . YR R AR iC R B, FE (] A
JIANPAE S0 mrEs:, flil variable_name[1:3:5]. F¥§5 (NAR) FRicde A slice Xf
%,

special method -- }§5% )ik —F Python [ IRk, MRS A FER PATHE E BAEOT AT IN AR 45 . i
PO BRI 1 RSN Rk . IR T 1 SR 2 W, specialnames .

statement -- ifif) HARFE T B (— MU CH) RN, — BRI AR —expression SHEANHA
FARFGERY, BT if, while 5{ for,

text encoding -- SCAiR JITF Unicode “FAF ER 4 i 0 51 HR B A 4% o

text file -- LA —FhEENS IS str XTI file object . W —A> SCAS S5 B 17 1) —4 T8I ] 7270 PO 8500
T H ik Brext encoding . SCARSCAFHIBIFAFEASCARI ("rt 3% 'w' ) FTHSCHE. sys.stdin,
sys.stdout PAM io.StringIO 3L,

HiESFbinary file | fRREV RS F 5 23 7 BISCIRISR.

triple-quoted string -- 5 '3 4F il RN = NESNGES (7) ZFBE51S (C) BTREH. ENTED6E
ESHRA M5 SRR TR a2 H, B2 ZMAL. ENAFRETAHRNEE A
GRS RGPS AT S, I HT AR AT Jowh S EEREAT , TR S SCRY A7 R IR B4 A

type -- M RAIPusE A Python Xf & FAFAMIE: M MXERAEA —FIBL, BRHTAXTGMRAL, 77PA
IAER __class_ @Mk, 2 type (obj) L.

type alias -- JRBU51 4, — NGRS, By 2B 2R AURE 4540 E AR IR AT .
FAUNAWIVER 2 fife 2 2 32w~ . filan:

R
[y

dﬂ

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

] DA e ] s

Color = tuple[int, int, int]

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

Z: L typing fl PEP 484, H A4 X} DI REIG TR A .
type hint -- B3RP annotation AR . EME. RENIESE0R RIETS E W28,

RAERE TR, Python ABSKAEME, (HHATXEHRA M THARIEN, A ) IDE S8 A
A S,

A, RIBMER R R B R W A typing.get_type_hints () HyjH], {HJHRAS &N
AATPA.
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Z: )l typing Al PEP 484, HAAxf O RERTEAR A -

universal newlines -- W4T — PR SCAR T T, KA T A £F- 54811 51
WAE "\n'. Windows [HZ)5E '\r\n' DA IHK Macintosh [{JZ5E '\r

M bytes.splitlines () THREZ UL,
variable annotation -- 284 i fi% Xj‘ﬂlr R E M annotation.,
TEARE AR B R B PERT, A TR R R

HATEE R bR Unix 1745

', Z: I, PEP 278 fil PEP 3116

class C:
field: 'annotation'

AR BAREE TN R 2 e BINDA R AR B2 int REUM(E:

count: int = 0

AR B AR IEYE AN R RE I annassign —5

4S5 function annotation, PEP 484 F1 PEP 526, .5t ITHEH AR

virtual environment -- WEIELBRKE — R FI HME UG B0 ZATRTFREE, AL Python F PO I JH B 26 22
T+ Python 5% (A & T4RFI R4 LI5 7 HoAh Python 7 JRLFEHIFTH

FHZ venv,

virtual machine - JERIHL — & 52 28 & B AF 2 AT A L. Python FE ML AT AT 7 17 1t 4 13 74 BT 26 1%

i) bytecode.

Zen of Python -- Python 2 #fi %1/ Python it 542, FETHMSEHXMIES. &FHLAEKN

HAHERZ BRI R P A" import this”,
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APPENDIX B

i A

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ARSCRRTE B T RAEER I %58 4o G R S8 iy, XN Python AR By —#%, WIS SR, 53
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

s it -
* Fred L. Drake, Jr., 3% 7 HT 51 Python SCRY) T HAE, PARIRS T IEE 21308
 Docutils # {4 W H, f)72 7T reStructuredText X 7A#% 1 Docutils # £ {4:;
* Fredrik Lundh, Sphinx MAif#] Alternative Python Reference i H 1 3k45 TR L 1148 .

B.1 Python L#&FmiE

AARZ X Python 157, Python FifE A Python SURA TTHRAY A, Bl Python JEACHY K A7 1) Misc/ACKS 3L
T TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

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

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

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

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

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

{Efi: GPL #A T AR M Python £ GPL N k1. 5 GPL AJa], Frf Python ¥4 Al AR FL &4 R 1B MG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HL8 40 5 AE Python HHF @I TR VFAT . X LEVF Al & SRR VAT Z N — 21 i . A7 KX 2t
AR SE RS AT S 01 T AR 09 15T 12 5 o 3

C.2.1 FF PYTHON 3.9.11 #Y PSF o] {ini

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.11 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.9.11 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.11 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.9.11.

4. PSF is making Python 3.9.11 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.9.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.11
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.11, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.9.11, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON FFE A M5 1R

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.

(Rt
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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.

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

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#Fo]tipil

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 THEREOF.

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

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

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

C.2.4 FF PYTHON 0.9.0 = 1.2 fi§ CWI i a] il

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.11 DOCUMEN-
TATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 USRI YT ol 50515
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket #HH ] getaddrinfo () Ml getnameinfo () REL, XLEpRELTFEIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.33 RLEEFIRS

asynchat fil asyncore BHALE DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

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 HITERR

trace HHALE AT A

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

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 i T ERAH

xmlrpc.client fEHVELEPARAR:

The XML-RPC client interface is

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

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

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

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

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

C.3.8 test_epoll

test_epoll A PATR ERE:

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 BT kqueue [ AL AR FEIH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c 3441 Marek Majkowski’ Xif Dan Bernstein f] SipHash24 VAR5 BEALS DA NS HA:

<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 #0 dtoa

Python/dtoa.c UL T CiHEF ) dtoa Fil strtod p%L, HTHF CiEF AUE BBV FAF R 3E1 745645,
David M. Gay ) [a] 44 SCHIRAE T, Z 304241 n] M http://www.netlib.org/fp/ Fi%. 2009 4£ 3 H 16 Hi 2R F|
PR D SO 15 DA BBUBCRITAAF W] 7 B

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

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

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

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

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

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN 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.

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

C.3. #HWrRIRHFaYVF ol 5053 35




Installing Python Modules, %% 3.9.11

C.3.12 OpenSSL

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

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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/)"

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

L T R S I S N S R T S N IS S N S N S S NS S SN S S S S S S SR P S S N .
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0% ok >k o ok ok 3k X % X X

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

P S T e S S N IS S S S S S N S T S S N T S T e S e . 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.
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.
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 :-).

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)"

(Rt
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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 T S I R R e T

C.3.13 expat

BRAEBE —-with-system—expat BUE THHE, 50 pyexpat §7ARIE 5 expat YR FE DA HY:

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

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

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

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

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

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

C.3.15 zlib

R ARG EAREIRY 21ib AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

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

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

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

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

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

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

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i M A M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

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

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

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

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

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

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

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

C.3.18 W3C C14N i EH

test LY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

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

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

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

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

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

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

Python 53 SCHY:

Copyright © 2001-2022 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,

43



Installing Python Modules, %% 3.9.11

44

Appendix D. jgl



3l

JEFE

I § |

2to3,11

>>> 11

_ future_ ,15
_ slots_ ,20

A

abstract base class —— f&H %, 11

annotation -- JE#E, 11

argument -- £, 11

asynchronous context manager —— =+ 3 F
TXEEE, 12

asynchronous generator -- 354 %4, 12

asynchronous generator iterator —-- =3

P AR BERE, 12
asynchronous iterable —-- & % 7 #% % £,

12
asynchronous iterator —— F¥ %R, 12
attribute —- B, 12

awaitable -- W&fEx£, 12
B

BDFL, 12

binary file —— Z3F#|UH, 12
bytecode —-- FH#H, 12

bytes-like object -- F¥ &%, 12
C

callback —-- [EIH, 13

C-contiguous, 13
class ——- 2,13

class variable —- %% &,13
coercion —- MEH| XA H %, 13
complex number —— Z %, 13
context manager -- T X%H%E, 13
context variable -- FTX%ZE,13
contiguous -- #* 4,13

coroutine —--— H4E, 13

coroutine function -- WAEE %, 13

CPython, 13

D

decorator -- % 13

descriptor —— #®H %, 13

dictionary —-— F i, 14

dictionary comprehension —- % # 3 & &,
14

dictionary view —-- FHAMNE, 14

docstring -- XAHFHHE, 14
duck-typing —-- KA 14

E

EAFP, 14
expression —-- F®k R, 14
extension module -- ¥ EH, 14

F

f-string —— f-Ff4 &, 14

file object —— XHX£,14
file-like object -- X%, 14
finder —- &TH &, 14

floor division —-— i FEERB &, 14
Fortran contiguous, 13

function —— H#, 14

function annotation -- HHArE, 15

G

garbage collection —- #r3%[E K, 15
generator, 15

generator —- 4 #, 15

generator expression, 15

generator expression -- 4 @K#EXKR, 15
generator iterator —— 4 k&% NRE, 15
generic function —— ZA H#, 15
generic type —— B ARKA 15

GIL, 15
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global interpreter lock —- 4 & B 24,

15

H

hash-based pyc ——- ET%HHFW pyc, 16
hashable -- H¥#%, 16

IDLE, 16

immutable —- A~ HZ, 16
import path —— BAEK#E, 16
importer —— A, 16

importing —-- & A, 16
interactive -- X 4,16

interpreted —— @EA, 16

interpreter shutdown —- B & XM, 16
iterable -- H#ERWZ, 16

iterator —— # K%, 16

K

key function -- #E#, 17
keyword argument —- X#F 5%, 17

L

lambda, 17

LBYL, 17

list —— %%, 17

list comprehension -- F|Xk#HEER, 17
loader —- fn##,17

M
magic

method, 17
magic method -- JEARF %, 17
mapping —— BE, 17
meta path finder —- TUERAHTEE, 17
metaclass -- J02%,17
method

magic, 17

special, 21
method -- ¥ &,17

method resolution order -- % 3 # 7,

18
module —- Tfiﬁ%, 18
module spec —— A, 18

MRO, 18

mutable —-- H 7,18

N

named tuple —-- B4 T4,18
namespace -- fp& X ]H, 18
namespace package -- W& X4, 18

nested scope -- #%E1EHH, 18

new-style class —-- # A%, 18

@)

object —— X %,18

P

package -- 4,18
parameter —-- %, 18

path based finder —- ETHEEZHERE 19
path entry —— B#&EAH,19

path entry finder —— BHEANDEKH, 19
path entry hook —-- BEANH4HF, 19
path-like object —-- BKHFEX£, 19
PEP, 19

portion -- #{4+, 19

positional argument —— &S %, 19
provisional API -- # % API, 19
provisional package -- #¥ ZEA, 20

Python 3000, 20
Python #FEN
PEP 1,19
PEP 238, 14
PEP 278,22

PEP 302, 14,17

PEP 343,13

PEP 362,12,19

PEP 411,20

PEP 420, 14, 18, 19

PEP 443,15

PEP 451, 14

PEP 483,15

PEP 484,11, 15,21,22

PEP 492,12,13

PEP 498, 14

PEP 519,19

PEP 525,12

PEP 526, 11,22

PEP 585,15

PEP 3116,22

PEP 3155,20
Pythonic, 20

Q

qualified name -- [RE 47K, 20

R

reference count —- 5| f %k, 20
regular package —— H#A,20

S

sequence —-- J¥7%|,20
set comprehension —- £4# &R, 21
single dispatch —-- B4k, 21
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slice —— Y h,21

special
method, 21
special method —- #%F i, 21
statement -- EA,21
T

text encoding —- X A%, 21
text file —-- XA, 21

triple-quoted string —-- =5 EF{F %, 21
type —— X#,21

type alias —- XA H 4,21

type hint -- &R, 21

universal newlines —- i /JH#4T,22
variable annotation —- FE T, 22
virtual environment -- &I, 22
virtual machine —-— JE#H, 22

Zen of Python —-- Python Z#,22

e ]
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