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EE— (A5 K i B U R B 35, Python A — % BRI SCRRALAE, b RS So G 2 AR, T At )t A )
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WRE S, B DAEA AL h EE b E R 3 S RE %
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AR
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CHAPTER 1

BREATRE

o pip R HEILHRERA . 1€ Python 3.4 Bilh, EWFHE M STE Python il 242

o virtual environment ([Fl43E3%) 2L EENY Python B345, ] DAIFISE( 45 & e AR L HOr B £
A, A HAEEA R 5 L2 e .

o venv 2 [FHHEERAEME TR, B4 Python 3.3 Ff AL[E] Python f—4>. ¢ Python 3.4 BitR, &
TR pip B FTA W [EIRREE

« virtualenv & venv [— % = BRI (LHAIS). EHEEHEEEE T PAFE Python 3.4 2 Fif i
AP, AR A T SERARERR A venvy, 2 ML 0B 24 pip B FTEsTAEREEF .

o Python £ {12 5| (Python Package Index) ;& BV IZHEE (T 09— A L A7, HAp i &4 B vl gl HoAh
Python i JH & Bt .

« Python B} 4E45#1} (Python Packaging Authority) 2 —f B B %8 & MERA SCUEZ AR B B, & A

A BT TR DA SR BB TC RO} (metadata) RS A4 A . M PI7E GitHub il Bitbucket j2 i
AFE e TR DS R R B E R

o distutils j@f FAYEIEREN RS, B 1998 45 K PIIA Python H5E pe CJfE. fE 28 FL 3% il 1)
distutils B NEREREEL IR, EURRBL S BRI B SRR MHLEL . T H e MR 2 AR
iﬁﬁﬁlﬁé’ﬂzﬁ%ﬁ?, EMARER AR )y AT (BN AR5 4 Python S R B 8% (4 T 25 15
B A E @A) o

3.5 s s BN EL FIEEREE, BIAEE R venv,
hz%:
Python 3 #&(H & H8 8T : B A0 [EIHeEE b



https://pypi.org
https://www.pypa.io/
https://github.com/pypa
https://bitbucket.org/pypa/
https://packaging.python.org/installing/#creating-virtual-environments
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CHAPTER 2

BERHE

ERMEESE T H % 2 DAREIE A -1 B 1 4 7 Bt o
PAF 8241 Python B3R5 |22 48— ERAH A SofT AR S HHOREES 1 (dependencies) :

python -m pip install SomePackage

#E): A POSIX il (4135 macOS Al Linux i), A Eg o i &) B R 3A 5 F] virtual environment

#77% Windows #1113, A4 b FLH i (BEAE % %¢ Python Ry, [ WA %E A 4T PATH BRETAEM ] 18 IHEL B
L

TE 25 H EL R A — (A T ARG B e/ NI ISOCAS B2 T AT Y BB > < Y LIGESE 1, s RE e mT g
shell FTfFREN HADARFIR T OIS, o044 R BELAR A S 9% 108 o e 2 5 | 9k -

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

W, AR AR B E S, BRSNS EATRECR . ZTH A I RAL s 2 W ffe

python -m pip install --upgrade SomePackage

B pip JHBEIIWTE 2 ERHATEIR, AT RAYE Python B} 6] & 41 i vh R E] .

[EVsIR BTS2 ) venv BLAHARSE L. Bige— W C A A EMs SR th e 6 0k, nI @ min R m i 46 4
W%

Python 5t 4&(fi I # i55 : 2% Python #iE(F



https://packaging.python.org
https://packaging.python.org/installing/
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CHAPTER 3

ez anfa... ?

1=

TR RO B A — LB AT 1 DR AR o

3.1 ... £ Python 3.4 ZgijaY Python A& th%4E pip ?

Python /21 Python 3.4 J B #kE pip i. BNERMMRA, pip FE [ H B4 (bootstrapped) |, 72
% Python H &4 w hER .

%
Python #}#&(fi I & 18R LR EMHTFR

3.2 .. ADEMMEREREEH 7

{8 ——user JIHM 4 python —m pip install, NG RIEHFIMHF M AER SR & ZRE
o

3.3 ... LRE &) Python Ef 7

FF 2 FHEH Python EFARAEIMER i HIKIEN:, HHENA KA S BERMM pip 24, BuilliL, (A1
A AR BT pip AREHEEAN, SO 2R # fr sl ¥

hz=%:
Python £} 500 F E 57 RFHEEN:



https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/
https://packaging.python.org/science/
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3.4 .. E1T4#Z @ Python [FREERAEM ?

7E Linux. macOS DA Al POSIX R &Hr, Ui 454 HuA S 55 Python 454 [E45 A —m BARI 2 8 (switch), 2K
AT pip BB EIAS

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

A G A e pip $84, WRRTFTH.
1€ Windows 7, {ifi f| Python [Fl&)$54 py 145 & —m BHRA 28 (switch):

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. FZin{d... ?




CHAPTER 4

FRNRREE

4.1 7 Linux PR EHZEZRHK Python

i Linux 54, Python i35 SAIEH 2 Linu (9587 . 52545051354 Python LA I
FE AL root HER, MDA GG TEIARECHEMESIEE. R IMRSGAIEFEYHL pip BT
B, G TR .

TEBHR RS L, DA pip G4BTy =R M R, sOAMEI G 3 44

4.2 K= pip

pip EMH B R A e . —WETER LR

’python -m ensurepip --default-pip

e (LA HAR B 2225 pipfy R

4.3 £ EHIIE T (binary extension)

Python JLAC b AR R DA UG ASIE R s it 8 vy o, e 0 R0 A A G B AR A SR B B, (e IR R 5 5 A
PRI TR

WEE 5] A% i wheel #5203, PAM A Python B4 5] fEEE 27E Windows il macOS #1fi wheel
RS, e R TE I e e iy 5, A ) P 25 B (B o 0 5 2 S FE 7 7 (pre-built) (3% 78, TS T 52
HoaAEEMm.

ARy R, A ARG SRR R DATH LY whee L AR SR AR ELICHE, B L8075 St B AR
T iR e, HAER E AT e g T .



https://packaging.python.org/en/latest/tutorials/installing-packages/#ensure-pip-setuptools-and-wheel-are-up-to-date
https://packaging.python.org/science/
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hz=%:
Python £} (8 & 457 iR
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https://packaging.python.org/extensions/

APPENDIX A

>>> H B3 shell PFEE Python fe/R 5 0. H N RETE ELaAR 1 AL B 7 S\ AT i R U i 181
o ATDARIR:

o fE— MR R A IR . 7E— B UCACH) A E AT (delimiter, BIANSESE. TrHh9E. fE59EK
=519%) TR, SURTEHRE —RHEMRS (decorator) 2 4%, Z AREAGIRE, HE)SX shell BRI
¢ Python $27%°F JC.

o FZFE# Ellipsis,

2to3 —fHF{EHF Python 2.x FEsUAGE(EIE] Python 3.x FExASY TR, B2 it JEFLR TR 4 I AH 2 M AR I
BB, T SRR 2 RE 25 30 BT G i R F AT i A 1 2

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

abstract base class (G ERHEIE) R ERME (UREE ABC) 424t T —F @ N v, (EEduck-
nyping (WFHE]) Hw7e. HABEUREAT, %2 hasattr (), HIEESEMENA MR (5]
Nl JBEHAT )7 (magic method) ). ABC [EIF (B2 subclass (FH(E]), ‘EMEIRHEK H 75— class ($
[E)), {Afin] 4 isinstance () Jk issubclass () Filis w2 [E abe FAHMEIRA . Python 77 %
[ ABC, FIAERIEEHE (FF collections.abe #i8). B (¥£ numbers #i4H). i (FF io
H4L) I import AR HE AL (FE importlib.abe f#H). YRATLAME] abe BAHLHN H O ABC.

annotation ([Ef#) —(HELAE. class BV bR K 2 80k o] EEAR BB O AE] . MR IE 6], &8 AR AEEhpe
hint (BIEHER) .
FEFEATIRE (runtime),  [R038 588 B0 (B DR ey i A7 B, (R 43k . class B MEARI R =R B, & o B ik
FHEBA . class fIpRZU) __annotations_ FFFRE M.

#t2(Elvariable annotation. function annotation. PEP 484 1 PEP 526, 526 %G Hh e ER . B
(EVRR ) e R B I 5% 22 (B annotations-howto .

argument (51%) 00 R ARFPEELEAS function (Bimethod) WI{E. 5I8cAH Witk :

o M43 7| ¥ (keyword argument): FERRANPIY G PLEKE)S (identifier, Al name=) BHBEMIS %L,
B2 PA <+ 11 dictionary (Fil) [ ARG 8. BN, 3 F1 5 #ZPAF complex () MEIY
) B S | 8

11


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 1z & 71 & (positional argument): A 2R HE 75BN S| B, A0 G | BOTHE— (5 | B0 SR A 46 5E
B, F (k) FEE) * 2 A&k #iterable (WTEVRHME) sPETCRBER. BIA0, 3 715 H2 LA T
HOEVA-E1E &

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

SIBCEr Bt i Ay ek s R P I A IS B, B SR A 2 AR B, 52 () calls Tofi. 7ERE
WEE, ARAE S ST AR RS — 5 | U ARl & i o2 A [ sk 2

st 2 BRER I parameer (Z90) H . & LHEET5 8RS 82 M 2E, Ak PEP 362,

asynchronous context manager (JEFRIZBI%EEPURS) — M vl PATE M asyne with BAR Jir RIBBE Y
F, MERBHER  aenter () Ml _aexit_ () method (J7¥%) Ay, h PEP 492 5| A,

asynchronous generator (JE[FRIZBEIA:RS)  — W & 8] Hasynchronous generator iterator (JE[F 2 EA 25 EILHE)
IR BAERRG P async def &M FE R 3 (coroutine function), (H R EEMEE T
yield @, BEEM—RFNIHR asyne for [EREMIMHE.

B R TR 3 R IR — AR EA gk, EAER e, Rk R R ER Y EA ZERE
(asynchronous generator iterator) . & — M FIEM R ERENERE, IO e mfiag, ARG,

—{HIER BB LSRR AL await B, PAM async for fll async with BIARR.

asynchronous generator iterator (JE[RIBEEZSENRES)  —MW Hasynchronous generator (JE[FHEIA28) K=
v @S

&2 —MWasynchronous iterator (FEFEHEURES), HEPA __anext__ () method #FEAY IR, &5 [a] E—{H
W R P (awaitable object), M) PEAFHLAT I S EV AR B A, P ELBEL T yield AR
.

WM yield @EEIAT, ERAOIEHATRE (OGRS MO E i oy BEAR) . H3ER 5
E2BEREDR -8 anext () BRI PEG0R 60, & & (P IE19A0 B
1. #2(E PEP 492 fl PEP 525,

asynchronous iterable (JE[F]2Gn[[EUCEIE) — (@, BRIDATE async for WA gl fH. WAERKE
W __aiter_ () method [E{&—{fasynchronous iterator (EFRIZEMCESE). i PEP 492 B A,

asynchronous iterator (JEFRIBEMRES) — 1 B /E __aiter_ () #l __anext_ () method [ ¥ 4.
__anext__ WMHEFRME—Hawaitable (P FEYF). asyne for GRHTIERIEERE __anext__ ()
method It W[ R A SR, HE|'E 5% StopAsyncIteration ffil4h. i PEP 492 5] A

attribute (EPE) BB LA BB, S {E K2 REE (0 F 257 i 5K (dotted expression) fit 44
WS B B, WY o A —HE M a, HIFZEIEREL 0.0 B3 .
R FESLHE, H T R F A identifers 7 96.2 AT (dentifer) O RLA7 T
(1, GIANfE setattr () o BRIE R B A MEy O ) B 20 B 5 XORAE I, T2 FE B getattr ()
AT E

awaitable (WZEfpPpf:) —EVDATE await B X P HPE. BRAR—coroutine (), o2
—{fA __await__ () method [J¥{. AiE2(E PEP 492,

BDFL Benevolent Dictator For Life (%5 {-25M## ), 44 Guido van Rossum, Python [l

binary file (_fERIKER) —MRBEEREIURE Abyres-like objects (FANITCHEBYIME) Wifile object (REZEPIE) »
THERIR RN AR (rbr. 'wb' B 'rb+') BAERIEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ i0.BytesIO fl gzip.GzipFile .

i 2(Eext file (SCFHER), B HREEREBAMEA str YIFHHHEED 1.

12 Appendix A. fi75E


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/
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borrowed reference (ff/l|Z2M4) 7£ Python ) C API H, fS5HBIH M5, B ARG ZKRLH
AFEEZT I WX R B W Bt A8 W — S d0 e BN, B3R MRS FT ARS BR AT 5 1 i 5
—Nstrong reference AR E .

$borrowed reference WEY Py_INCREF () PASSE i (in-place) ¥ ([FI[Flstrong reference 245 g ik MM
BRI R BB R AR K A I 2 IR 2 i gisEE). Py_NewRef () eRzUH] I BT — Wi srong

reference.,

bytes-like object (JEPLCZHEWIM:) — 1 4% bufferobjects H EEEI[E ) C-contiguous BRI 1. SO
JiH W bytes, bytearray fil array.array ¥, PARFFZH WK memoryview ¥4, FHTH
E?@ﬁﬁﬁfﬁﬁ T B R A TR A A R R TR R A . R R AR R FNE R socket (1

AUGER TR R R nT . [ SCrRE s L M REE TR BT A Y ]
S S T I ) W36 bytearray, PAMN bytearray i) memoryview, HAhF)EE T2 S &
BHE AR Y (THESRSACAHABRY D) s By s bytes, LA bytes Yy

memoryview,

bytecode ({ijC&l#%) Python [ 54T € 1 4 % B 7 JCALES, B2 Python F23U¥F CPython H %% Hh i EAS
FORYE . ACAS R S coye RSP, DAMES AT — A R R REE S P (R DAR
PR AA S B AR BN C AL ) . B [HEIFES (intermediate language) | $8[E)2 8 F T#E— M virual
machine ([EERRs) I, s EIEEMERES €07 THLEE (17 0 AL G 3 HE (K 25 A (machine code). BLH AT,
P TCALAE P G 2 VR AE AR [ 1 Python [EJEMERS 2 IHEAVERY, tUARBELEAR R AAS Y Python 2 [ 44515
E

(TG 6 24 27T DATE dis ASSAH A [ HH SO H 4R 3
callable (n[PERUPfl) — i callable 2 W] DA IF I 9 9 1F, WF U IRg AT BE LA R TR A — L5 1 80 (5%

Hargument):

’ callable (argumentl, argument2, ...) ‘

— Al function B EHE AR fymethod HB2 callable, —{HG BEVE __call__ () FIEH class 22 B Bt )21
callable,

callback ([nIMF:)  VEE)S | bl R ¥ — {8 @IS (subroutine) B, G 7E A I KA IRy BB T -

class (JHE)) i F A e r A & 2 e B . Class 197 761 & € {2 7% method £ 38, 15 %¢ method
AJ PATE class [ B BIl_E T THAE

class variable (Bi[F5) —{H7F class T E s, HIEZ HAELE class JEIK (R HIAZALE class (I EGIT) ¥
B RSB

coercion ([EViIEIRL) e ¥5 K Wi lAS [ 24 [E)5 | #r Vel AR v, e — R BTG B0 [EE) S — R 2 (B ) gt
#(E) (implicit conversion) #A%. B4, int (3.15) EiiF B (EE 3, (HFE 3+4.5 H, &
WOR AR R ZE] (—# int, —{H float), i Wi fl 5 | #s 8 A E B EIER R A B E 2 2 A4 REAH I, 550
WM &r51% TypeError, AIREIGEIGIEAL, BRI H5 | BEUES 2, ©IEL 2 b ARG
IERIE (normalize) [EVFH[EI M, B4, %H £loat (3)+4.5 MiAREHE 3+4.5,

complex number ([EJ%) —HFMABHEBASMIE, EBITA BEF# & 1m0 23R ([E)
bz Al o R ESAL (-1 BPFAR) BBy, B AR E R p (] 1, 7R T AR AR
%3 3. Python [FI 1 #FIMAY 4%, B2 MEHMRERFREY: EaRE —MRMN 5 Pim
B, B0 3+15. AEE math BUAHER T AR M R ER, #FH cnath B4, 8002 —
TR R BRI RE . WRAREV A G BB B M aRoK , IREI ST REREE IR AT DA% 2 b 2 E A

context manager ({HBEFFANE) — M 77 A6 with B ir REBEENY M, MERBERER
__enter_ () fl _exit__ () method ZR¥HIM . #E2[E PEP 343,

context variable (15Bissl) — s, HAET DARSE LR SCHIREIRTN A BT Al 15 JE AL AT 46 I 3k i
{71 (Thread-Local Storage), #rH: W, — RS MERMAITH TR A ANRIME. SR, B ESE s

13


https://www.python.org/dev/peps/pep-0343
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W, AT TR Er A 2R, R A E L, RAEETHIER AT H (concurrent
asynchronous task) H7, %Mk EEE]. #52[F) contextvars.,

contiguous (&) IR — W % MH 5 2 C-contiguous B & Fortran contiguous, HI|'E €] gt [F)2 8 45
M. ZE4E (zero-dimensional) [ 4% E AR s& C M Fortran contiguous. 7F—# (one-dimensional) [#%1) 1, 4%
T H W ZHAE RO R A8 A AR S b HE S, IR G I 2 1 B RIE R . 7E 2 4E) (multidimensional)
C-contiguous [ 41 v, 4 5 A7 1k (9 JIEUF 97 B9 4R I H IR, B — R R [ s fb i, AT, 7
Fortran contiguous [§51 51, 5—{f3 5|15 (bt

coroutine (If#%) 1A 2 AIFE (subroutine) fy—i S EIREFRAYIA . BIRE R AE KL 05 1 BBl A [EIE 5
— IR I EEBOR . AR T ATERFZ AR I B BB A . BN EMBEEIRA asyne def BR
RABEAE. SIRES(E PEP 492,

coroutine function ({FFEEA) —1F [alEcoroutine (FHFE) PR, —MHFER R EEDL asyne def [
R EsR, ERAEer 4 await, async for fl async with B . SLLpEH PEP 492 5|
Ao

CPython Python F2£E = U IEHE T /F (canonical implementation), #{#EAiFE python.org ., [CPython | i&{F4#f
FETEM BRI, AR WEEEL TSRS W EAE, B0 Jython 5 IronPython.

decorator (:ffigy) M, BEEMES MK, EEEGMHH ewrapper 7, B HE—HHK L
HY%#(E] (function transformation) . S ffigefi)H A&l 2 classmethod () Fl staticmethod () .

Aetian ik HUE AR . DA 8 e U FRAE R 3R R SRR -

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

Class WAFAEM A IS, (EAEARELEBA T M. B EL %, H2ERUERA class E 5%
IR A

descriptor (HiA%) (TE3% T __get_ (). __set_ () 8 _ delete_ () method [ (. & —1{f
class B PE&—EFAR ARG, B RFRRIE T E G 7 B ME A PR s . W H . B ab REUS . B
(IR B I, &7E a 1Y class FHLP AR A RRE] b i, (HAnSE b 2k ey, ARl
2§ method G#EITIY . EHAZRI I Z IR A LR Python (RIS, FEIEMERFES MR, Sk
IREfuFE R, . method, &4 (property). class method. [FJf method, DA J% ¥} super class (SCKEF)) Hy2
e

Bl 72 4% method YT &, 752 (E descriptors BRI 46 .

dictionary (‘72) — & BH H [ 51 (associative array), o 4T 55 1 68 & Bl WL ) B (E . G8 mT DU AT A W
__hash__ () f1_eq__ () method (¥, FE Perl higifR[EIZEE] (hash).,

dictionary comprehension (‘P L&sAIERY) — BB TE, AR08 T EC 14 o i 43 s 4 o
2%, [E I oA -— 7 ia {5, results = {n: n ** 2 for n in range (10)} &F4f—
Ao, BAETHE R {En ** 2. #2[F) comprehensions.

dictionary view (‘FUUEE#B!) 7 dict.keys (). dict.values() M dict.items () [A{EHFH9HEE
FHuigtl. EMRA T Al I H B B, EFORE TS E)NE, Al g s e g .
TSR EIE R List (H351)), ZHMH 1ist (dictview) . #EZ[E dict-views.

docstring ([EIW<pzih)  —fA1E class, BT, (RES—MER U B 7 H S0 . BERETEE M
TR B 2m, (D Erpmaas Pt [EHOA BT class, B _ doc_ e . diREw]
FER T AZEBENY (introspection) ARIEVEE, [ & 2 W14 VI SO e i o o7 2«

12 Appendix A. fijEE%


https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org

Installing Python Modules, (L] 3.10.16

duck-typing (W5FRIE]) —RERECREEHENS , ©AEHE A4 (i B E e 2 B e 5 HoA IEfERY A
T BUm A2 B S, method ol & P @ B A DG RF Sl . (TR & B ke sk 5 —EIG 71 FLn e s
B—EWs+, WEE gt EgT.)) REEREAEmEEEEE, fofstmiE(aeg e s
f, (polymorphic substitution) &8 E () & iH M. TE T RUE R type ( jﬁlSlnstance T
W (1Hmuﬁﬁﬁ', W7 BUET T DA 4 % 28 R B8[E) (abstract base class) ﬂiﬁﬁﬁ ) BRI, Bl P’ﬂﬁ-ﬂ%
hasattr () HIE, BR2EAFP B ETEME .

EAFP Easier to ask for forgiveness than permission. (#53REXHFERT I ER Y ) BfEE R Python %5 &
G e B B R Sl B M AR, (B 5% B B R P 151 b . 33 R i (B LM v JRes , HL
O RIFAEFF 21 try Fll except PR, ZEMEFFZHMEET (Fl0 C) # WHILBYL JEM I T %
s

expression (FEFX) — Bl DAREFEAGERRME AL, EAEEE, —MEE e oy, 2. BT
B R U Y SRS AT PR B, T iE LT AR RE [ 4 — (R . Eﬁi%%/ﬂ;mnnmfﬂé’hz, Iﬂlﬁ
JITA 1) Python 55 5 HErE AR 2 E B . 7N —Lstatement (BAR) ANEew /EEE X, fla0 while,
HR{H (assignment) t2BRIAS, AR ER .

extension module (HEFEEi41l) —1HPA C 5 C++ S B3 AAL, ‘& fi ] Python 1) C API ZRELAZ . I f ] & A%
AASHET T E

f-string (f2Hp) DA £ 50 'F [EIRTERAO R SO B ARE] [ 75 ], B RS R SCAR I 4 55
552 [F) PEP 498,

file object (R¥Wfk) —RSE{d ) & A 22 & A (file-oriented) API (1] read () B write () %% method)
REVEIRIE IR E . R Z YT a9 2R, & REE % o 3 B B mi AR 28 ol 2 LAt S 28 ) i
TEAsuGERICE S (BIAEREE A / S OB ES . socket (3 ). 4F(E (pipe) %) MIFEHL. A%
LYY REE 5848 E Wt (file-like object) BY % 3% (stream) .,

L, A=RREEYO: AR =B A0 5 BRIEm = A AU T AR R . BEMMNTITE 1o B
HRE . B AR EYITRIEEE TR R open () B&xX.

file-like object (KERSZRMM:) file object (FEZEWF) HIFRIFHRFE .

filesystem encoding and error handler (F§RR&MUEMEREMER,) Python At ) 1 — T &5 A5 F11 45 5% i
Hpra, ARRRES 2R L VESE RS ALICAL, PALK Unicode #3136 R 4%

R 58 2 S S A 0 ZE PR B B LT AR AR U /N 128 (A TCAH . ANARAE R R S am S e vA IR AL L ARE , Al APT
FRECE 5|3 UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PRI N EUASAE
ARG USSR IEHL R

filesystem encoding and error handler (ﬁ’é" 20 4 A R 8 R 8 B pR X)) €5 AE Python [E] B I i
PyConfig Read() BB KM &: #H 2 [F filesystem_encoding, l//( K PyConfig )% B
filesystem_errors,

Witz Fllocale encoding (|REIHHR1E) .
finder (Sh%Y) —MEWM, ©&EREIELAYE import PR Floader (BALE)
¢ Python 3.3 BlR, AWM FMEY: TIAEF K L (meta path finder) E{F ] sys.meta_path,
Wi ¥448 78 B 4 % (path entry finder) € {ffijf] sys.path_hooks.
s 22[F) PEP 302. PEP 420 11 PEP 451 DA T i 2 411 .

floor division () FHUIERRTE)  [a) T EEAG{FA 20 31 F e i R O Bl B vk o WTEXMP%%E’J@.%ECE / / WJ
m, EHEX 11 /7 AREHEERE 2, 8 foat (FRENEL) BERRWEFIIER) 2.75 K. dEHEE
/] A REERE -3, HER -2.75 gié TG . i52(E PEP 238,

function (PR) —EPHIERIA, TZ@EI[’?H}HLI%IEI%Q%{EO EMA AR RS M 20 7] &, ELET]
WO T R AR AT . S § 2 Eparamerer (2W) . method (J53%), LA function FEHf.
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function annotation (pX[ERE) &R 2 8k B E(E Y — [ annotation ([EIF#) .
oR X E I i i A A 2 (E13E =« N, S (M sk SR &5 2 Wi int 518, [EEA M int [B{E{E:

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

bR U EIRE A REAE function Z2fi G FEAN AR R .
75 2 [Elvariable annotation 1 PEP 484, 'S4 IWIhfE . MR EBNREEBFE, BE2

annotations-howto .

_ future__ future [fiA=: from _ future_ import <feature>, @5 /Nim=and FHABLLYE Python
BB A p o R E R A BB A SRR SE, ARmee s mi 4. T __future_ BUHNIFEET feature
() FTREMOIL. i import G BURIEIE SLRUGR(, (50T DUR K (RG0SR S IS B e
BT, AREMEEE G (REs) mEmEZRA6E:

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

garbage collection (Li3MIlk) Rt fEBEA PRl T IRe, I CREY A . Python ATHIIR A0, /2%
2 JEHL (reference counting), DA K —{ BE [ Ag I 71 o i 2 B4 B (reference cycle) f 77 B 4535 Ml 2%
(cyclic garbage collector) ZRFEAL . B3R IS AT PAGE ] gc ALAH 3 L EEr T o

generator ([E14:2%) — M €ralfHigenerator iterator ([EVEZRENCEE) M. BHEEKRG —MHERHKEL, H
ANRBRERET yield AN, REEE —RIIMME, BLE AR for [, ZJ2PA next () B,
FRRAG R A — (.

B AR R R — B g ha, (HAE R, AR FoREA BERE. B HEE
(2 BUREE RS, ARkl A se R HeE, DA 3%

generator iterator ([EA:ZSEMREY) M tigencraror (E1AZR) BT P
M yield ¥R HART, ERCAMIERITRE (FO4E B s s e Py BOA) . EEIA %
B 28 IS, B e s kA b B AT (B VR ) P PRl B2 T3 B A ) bR U R[] )

generator expression ([E:ZHERR) e mEHESCHRERR . BRENRMG MW IEFEER R, ZiiiE
F—W for 4], Z e 7B, HE DAL SRR if ). A AERgEINE
bR B (1A Z2 (e -

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

generic function (JZ%IpAR) — Mt 2R A AR R, 7% ek 2 & SR ) i B EDEE VR AR ) S5 gy
SO B R G VIR RE 1, 2 by SIS 3Rk (dispatteh algorithm) SRIEJZE

%55 2 Flsingle dispatch (B—3FF) #H3E#EMH. functools.singledispatch () HAizEFl PEP
443,

generic type (JZZIMI(F]) — 1 GE[E B 2 Hqk (parameterized) Hrype (BLUE)) 5 JEH 2 —M AREE, §2
list fll dict. BN EE = fEE.
2Pz B4 HE. PEP 483, PEP 484, PEP 585 fil typing 4.

GIL #2[Flglobal interpreter lock (4382228 81) .

global interpreter lock (ZIRFLFFESBY) CPython BLREARITGE A BN, A DARECRER R A — LA T 46 g
AT Python [fjbytecode (FiTCHIA) o B YRR (4GB E A RE), G dict) [y
[EVf 747U (concurrent access) [ &/, MAKHI W] LA fL CPython W EEFE. S B ERan, @00 HEAE
W25 (EIZ 117 4% (multi-threaded) , {FAAE 2 @ 4Pk Bi 22 B PR 48 1O A28 REEHR L — K0 P4 T4

(parallelism)
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SR, A7 Lo AL, MR R EE BRSO, B MRS O AT IR A e A () & R s 4
(computationally intensive) f{/EH5HE, AIDASEK: GIL. B4k, FE$fT VO B, GIL 482 ey fiis:.

B [T ] RS (VA R ARSI BUE SE R Bt ) OS5 R, H
[EFE— ey i — RS G SR, Mk, — R, AediuafBne g, &aEEs
[ERrL, MM S A A

hash-based pyc (#EEIZURER) pye) — 1 (7 TCALAS (bytecode) B f7A, & (ff FH A 1T AS /2 3 B SR B il 22 119
BB, R EH A RE. 752 [F pyc-invalidation.,

hashable (n[ZEEN) 40 5% — 8 W 14 A — 18 5 B, a%ﬁfﬁiﬁlﬁﬂtlﬂmfﬂz“‘ (B FE—M
__hash__ () method) , Hu[EEH AP FHEA LK (BFE—M _eq () method) , HEIE 2
— =T 2 E H:%ﬁ%ﬁtﬁ%ﬂ%%@ﬁ%%#, Eﬁﬂﬁxﬁ%malﬁmﬁ%&ﬁc

A[ #EEME (hashability) i —{##7447] A1 dictionary (778) AR set (FE4) MR, HIELEL &R,
REEAE HERR A T A ENE.

RZ Wy Python AT ZAEIAY(FA R TN s WTARA R (AN list 5 dictionary) [EVARZ: TiA T
S5 Ay (B4 wple (JCAL) FI frozenset) , HUEHE M2 nT A EN, EMA S A 2 EER.
LR E class ROEBI, RIS L8 (4 G i I—PF’EIEI’J EATE A O IR & A A F Y
(BrFe Mg ), mermREERATE B EMY id(

IDLE Python [ Integrated Development and Learning Environment (%‘Aﬁ;ﬂﬁé ) . idle 2 —EE AL
AmEA I ELRE AR TR EE , BN Python HRUERMESA TR —E g fit.

immutable (Anf8s8fE) —HEAREEEMDC. N8P EREET . F9A wple (Jodl) . BN
SERRER Y . ISR — AR (R RO (EL L BB o A7, R ST — R B . & (e 5 2 B s A (B
MHL T, P R A, B4 dictionary (F-HiL) FR At — i 4

import path (FEAMEE) —MALE (B{yk/858 B ) F95F%, ARSI B2 A import BAHI: , & ipath based
finder (FPBERAFAGES) AL E . 7F import JH[H, A EHFEHEKH sys.path, {H
A T4 (subpackage) M5, TMATRER K H LEMH) __path_ Gk,

importing (FEA) —fEiEfE. —fEMAL A Python FEAGHT AZ B ILIBAE, Bl o) —AAL T ) Python £&
X AGHE o

importer (FEAZS) —MHREESR LBABALNYE: BB inder (F5%) Wikloader (WALE) P,

interactive (ZLEhiy) Python f7—{f B EAR , (B FRIm AR F] ATE LR & 19478 7 on il A BOA sURE S
X, ZHRTEMEEARI TR . QEEH python, ANFEALMEIE (7] RERE 4RI B
POERFLRIETE ). Emiﬁﬂ%ﬁ%ﬁ*@%@iﬁﬁéﬁﬁ%ﬂ@E‘Jﬂkﬁlﬁﬁﬁﬁ& (FERLAE help(x)) o

interpreted (FLi%I) Python j&— M B il 5 T rE S, ARS8 ] BE A LEAROR HEE {5770
SR (tcnodr SiER AT S don A T B A A Skt . 2
BEATE . Hisih s W s s A E AP / BesER, A e MR =X & i T g .
Wt s Elinteractive () .

interpreter shutdown (Y;#25BP) & Python EELR#i TR BIPAIE, BEEA— Tﬁlfhﬁﬂiﬁﬁubﬁx, TE B B
T T Bl e A A WJZIH*%@*IJ%@ B SEERRAES . B & 2 WRIEIY 338 =k % (garbage collector)
15 AE I 5 0 F 2 F 5 RO Al A% pR 3K (destructor) B 555 F Y [A I (weakref callback), [EJ#47H: A AR
5. B EA B BEp AT O RE RS el B & G b, REE B E TR TREA A ER T (8 A B
T2 R AR AR Bl R A )

HEG I F2ER, & __main_ BUHBEPOEFTHEIA T SHATE

iterable (W[[EfCHPE) —FAEE— R o] {8 — 8 b s B i 9 14 Efﬁ%@ﬂ@%?@%@?ﬁﬂ@f?ﬂﬂ
(8Kt 1ist. strfil tuple) FRELEAFAIME], B2 dict. Hi bt , ARARPTERMLAT class 4]
ff, HEIR class /5 __iter_ () method By 2B ESequence (JF4) #EE M) __getitem__ () method,
YR T ER

W ERE TR for EIBFIFFE HAUH E— M FFIRHT5 (zip ()« map () .). HW—fE W E
(S BB 4 Dt dter O B, & @RI F P WIS JLIED S A A oL

17



Installing Python Modules, £(I] 3.10.16

HE4T—ki (one pass) MHEE . (i HEMCESH, WBHEA—E R iter () 8L {ATEIENCESI:. for B
W F B EMR RS L, Gy R R Ay A A, AT P W O s B R
Wi s(Eliterator ([EIFCHE). sequence (J¥3))) Figenerator ([EVERS).

iterator ([EICZY) —(HFRERRMDE. EEMPEYEMREA __next_ () method (o & EIEL
B next () ) EKFRIEERFTASER . BATA &R, HlE5% stopIteration fil
Gho BERE, ZENCEIEC AR, M T3 next_ () method fiE—0EnY , &R H Gk | 5
StopIteration. [EMCERLAA M __iter_ () method, E€rmEEMRIWIA S, B DA%HEE
A BAE T ENC 4, FRT AR A K 22 i A A T BN 35 A . —RIIHERR Bl 5N, 2B ZE
#[EIft (multiple iteration passes) [JREXM. — AP (B 1ist) FERFRARMEHIES iter O
pRNETE for [EIE A ERE, #eFE MaemnEResg. gABERHSERLE (ZimEft) K,
W e a—m B P A . A g S EU R, ARG — S A5

7E typeiter SCH AT AR 2T 2 R
CPython FL{i:ANEI: CPython EURNRIGH N @i [EFAESR __iter_ () ] BMEE.

key function (EpAs) 4R =CE )T R (collation function) & —{ AJIFNY (callable) pE;, ‘B & [Hl{E—1F
JAHERE (sorting) B 5E ¥ (ordering) [A{E. i, locale.strxfrm () ¥ ACEIE—18 T fif WIEds o HE
JFE B HE 78

Python W2 T H., #4532 DA s AR HT R o 7 8 A 730 B EdE nin () max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

f TR AT A S — M R . B, str.lower () method 7] PAYEEITN 4 /N85 HE 1 48t R
Ao B0, — MW A lamoda ER AW, fIA lambda r: (r[0], r[2]). FH4b,
operator FEAH $& M4 T = 1 5 o8 =X B 2 5 8 =X (constructor): attrgetter (). itemgetter () Fl
methodcaller (). BRIFAUIMATE A R0 E0, w2 EmHET .

keyword argument (3 o18) #H2Eargument (3]3).
lambda H 8 —expression (FEE) FraLai)—8 E 4 TEK 2 (inline function), A 5% ok s EIY ISR (E . #
57 lambda PR EEVE 2 lambda [parameters]: expression

LBYL Look before you leap. (= JRM&AT.) &M Al EAS S 7ERATIF I sl 2 w7, WML SE AT«
EHEENEEAFP 7 0, HERROGREAHZE 1 BikHIFTE.

fE—HZHATHESE D, LBYL a7 [=RU R T#AT) ZM5IA T SEWR: (race condition) ()2,
M. BIUnPA FAEZCHE if key in mapping: return mappinglkey]l, UISEH—{EIATEELE HIE
2R R Fl, G mapping RSB T Kev, MIMFEATEHL A AL 35T DA Bt (lock) S
EAFP #i i /5 X AARE

locale encoding ([#J®%iiE) 7£ Unix b, ¥ & LC_CTYPE [& I 3% & W 4 5. & 7] A | locale.
setlocale (locale.LC_CTYPE, new_locale) KR#E.

7E Windows [, &2 ANSI U E (code page, filfll cpl252).
locale.getpreferredencoding (False) H] DA AR HUAS: |5 duk 4 A .

Python {ifi [ filesystem encoding and error handler (R§58 R4 SmAE ISR I K ,) 7F Unicode & 244 f A1
PLICHLAE 244 R g A i)

list (:#3510) —fH Python I ysequence (J75)). EEERILTIE list, & HE TSRS = iy — {6
51| (array) M AME—(AGEA RS (linked list), PRIEFHOTER IR I EHEELZ O(1).

list comprehension (HiFI&EAIES) AR 5 PG R JC 2, [EL I BERAS A1 list
EMEA RIS, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
01 &EVE 5 list, Hh a0 3 255 EE], FraMEun /s 07 8 (0x..). 1f FA)28 8%
M. WREIEE, H] range (256) HRYHTE TCEAS 9 R .
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loader (RAZ) —MHAEEHABELONIE. THAGER BAE load_nodule () i method (7).
ABSH I 2 finder (FA58%) ME., B2 2(E PEP 302, Bjitabstract base class (315 1 HAE)),
#%2([F] importlib.abc.Loader,

magic method (JEHW J51:) special method (FpifI5k) B9—AM3EE RS .

mapping (¥H) —HEZWIE, BB RHENEIR, EARE{E abstract base classes (JlZ B ITHE])
Mapping B{ MutableMapping frfgE 1) method, #iflfl4h dict. collections.defaultdict,
collections.OrderedDict fll collections.Counter,

meta path finder (JCIEISapbEES) —MHLK MW sys.meta_path T BIEH finder (FA5#s) . JCEEE G
B yh 12 o8 F 4% %5 (path entry finder) FB{E 2]
BTN TCIE R B A PY B AE ) method, 352 ([F) importlib.abc.MetaPathFinder,

metaclass (JCHIE]) —7# class [t class. Class & &A% & @7 —fH class 7. —1H class dictionary (F3t),
DA, —1H base class (F:JEHAE]) AY%F%. Metaclass 5718 =058, [EE73% class. KEZHWY
PR HE  GrB I — R B Python MOAFELY B & GBIV 7 37190 metaclass. s
WA TERFZM TH, H2ETFHEERE, metaclass 7] DR ALEIR BAEMMMEE S 2. Mg min
FCEVEYEAFEL, AT A GBE R EERBIEE (singleton), DA KT HABAT -
% % #R] DATE metaclasses 25 i Pk 5] .

method (Jjik) —fH7E class A MEIH e SRAYRA. QIR method (EEIH class Pl — B HEgnn, HI
e G BRZ BV A B 1 88—l argument (5190) (M5 BGEHEWREE] self). &2 Efunciion (
) Flinested scope (HMRAEREL) -

method resolution order (J5iEfRMINAT:) 5 AR IE T RAEE I B E R LT, base class (FEHHE])
W AR NEF . BIRG 2.3 iUE 4, Python a8 A (i F A AILANE, 52 Python 2.3 Jift )y VA fil M
JIE o

module (Bigl) —1FE&{E Python F2=A% 1K 414k ¥4/ (organizational unit) 414, FEAIE —Wa4 s, ©
A E AR Python {4, BIALEFE thimporting AR, PEEA ZE Python.

it 2 Elpackage (£1F).

module spec (BZBIRE) — a4 25, © A5 HREABAE import B &il. © /& importlib.
machinery.ModuleSpec H—1E & .

MRO 7 2:[Flmethod resolution order (J7¥ERMTIEIT) -
mutable (W[EEPE) WY DAMCE B MO, (HAERFEM 14 O o B2 Eimmuiable (AT EYI1:) .

named tuple (Fif#7C41) #i5H [named tuple (Pff44C4) | 2 461¢ tuple AR AL ATAUEISE class, HEMH]
27| (indexable) TCFR LT DA FE 44 S A I . 35 6 TREK class 0 1] RAFL A HABFRIE

A HE7ZE R named tuple, 3% time.localtime () fll os.stat () [F{EM(E. B—HH T2

sys.float_info:

E
]

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

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

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

True

454 named tuple J2EIEZIE] (40 1-61). 23, —1H named tuple th 1] DAGE— M8 IEBLH class & FEACHT,
HEE% class 2 #KH tuple, HEFR THIAMAL (named field) BIAT . ST class AT AT L%y, WAl
DA Tk e =X (factory function) collections.namedtuple () &, BEF AT T —L%F
HF) method, JE 2% method 1 GE &7 F 75 5k (E)7217) named tuple 1, JEVEFREIK) .

namespace (fir #2%5IH) SEMBEREFFIOHLTY . firds 25 M2 DA dictionary (FF00) BEEEAE . A7 RIS . Axiekiry K [E)
HR 42 W, TEYEH (78 method H) AT SRR fiv 44 23] o i 25 I oh By L a4 5, ARO0R
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WA L. B, sl builtins.open fil os.open () EFE#E T M M4 25 AR H . 428 M
FE £h BB 5 2 2 MR RASTA AR B A — R pR X, ARSI PTG Pk S v Akt . BN, & random. seed ()
B itertools.islice () MR, B K ENEH random fll itertools MAIFEFEE,

namespace package (M2 WEME) Ml PEP 420 package (£1F), ‘B HAEEEI T4 {4 (subpackage) [#)—1H
e s BT REEA R E R, 1 E AR RE e AR —regular package (IEREM),
HEEMEES __init_ .py BEEE.

Wit Elmodule (Fif) .

nested scope (Ui /IK) REEIZ I 5ME & 2% (enclosing definition) Hi ¥ S 8K BE 7. SR 012K(E), —fH R
R RS MR rh ez, WEERE2EsNEm PR, s, EESEET, #EiRE
PR A 2 IR, T A R . (e s R A e [ S s L A TR, Axdeisda
BAE I 4 2 B P B 55 A . nonlocal ZFFSHMNEVE AT A

new-style class (FiAHiE) —EEE4, ©RIGHEEN AN class Y FIT I class B . e Python
A, HA B class A RE{H ] Python BB . ZHMIIRE, %2 __slots__ . #ifiik#F (descriptor),
JEVE (property). __getattribute_ (). class method (¥H[EIJ7{:) i static method ([FJREF ).

object (W) EAIRE (BHEE) AiliE#NITE (method) WAETER. BWEEATnew-style class (7
FHAE]) e #& base class (FJEHE]) .

package (£:F) —Fhnl & el T & 1 Python module, A Pk, WEHA _ path
JE Y] Python A5,

A2 Eregular package (IEFIEA) Flnamespace package (x4 a3 &) .

parameter (2) Tifuncrion (FX) = method & &H i) — 1 fiy 4% T (named entity), ‘E5I]5% b\ REE
B2 —Mlargument (5190), SAERLASE T HR 2518, SGH TR R ) 2 B

« positional-or-keyword (V' ELBCBHHET): HEHA—(f W] DA e 1n 5 Bl ARIEIR 48 5 7| Sl 5 | I
ERZ UM EBZHA, BIAILATHY foo FI bar:

’def func (foo, bar=None): ... ‘

« positional-only (FEBRNOZE): FaW]—E e+ I AL E B fitny s [ #. fERXERMSHIIRT &
—f8 /o0, WA PATERZ T OUHT T E SRR A 2 8, BIANAN Y posonlyl A1l posonly2:

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

o keyword-only ({EFREHSET): 50— M0 HAEDARH S PR b5 [ 8. ER=CE RN HIFE S, 1
AT R U L ¥ 2 ¥, (var-positional parameter) B2 B4 * o0, SURT DATE AR 77 SR KR
BASET2, BITIPANH kw_onlyl Fl kw_only2:

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

o var-positional ({EZWEAIE): FEW]—PRREVMEREF /ISR BRI AET | B (FEC P2 Wz
WAL ES | A1) . BB EREHS WA R T E L~ AERW, BIILATH args:

’def func (*args, **kwargs): ... ‘

o var-keyword (FERESCRBIRET) : $50TT BHL0E0 FER MR IR 5| 0 (6 ML S CH T 1)
(ERBIRT I B2 A . S YR Bt B WA BT B L+ ACESRNY, AN LT i
kwargs

SYOT MRS | Mo S R B TR A, mT AR SBR[ R S TH LA

%%@ﬁf%%ﬂgargumem (%I%() &l%ﬁ N ﬁﬁﬁﬁ%*ﬂ@%l%ﬁﬂ%iﬁz FEEJ E‘J%\ inspect.Parameter
class, function & i, AN PEP 362,
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pathentry (J%4%iH) ALimport path (MEAPSER) H—WALE, Wipath based finder (FEFEEAEIIZAEES)
T 2% 55 B AF AR L import B

path entry finder (P&7EIHH =-8i2%) ¥ sys.path_hooks H1FJ— 1 B BRI {2 (callable) (7 Bl — 1 path
entry hook) Jr [REE () —T& finder , & HE AT PA— Bl path entry g SiASEH o

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

path entry hook (BfRIHH[E]) f£ sys.path_hook 5|3 i) —{f i 0 M {F (callable), & HIHE 4T 7E
— AR R path entry WAL, W & W —{Epath entry finder (FAEIHHE 240 ) .

path based finder (FLREEFEMIERGEY)  THRRAYTIAAE F 48 22 (meta path finder) Z—, "B E&AE—{#import path
i AR .

path-like object (BURISHIME) — A LR E RABWY . BEEEY 47T AR — M £ R BN str
5 bytes ¥, BB os.PathLike @ MWWIF. FEHIFIY os. fspath () R, L
18 os.PathLike # E W4 DA EIE] str 8% bytes # R RS IELE; M os.fsdecode () &
os.fsencode () HIZMER FHRAEMR str & bytes B&5H. B PEP 519 5] A

PEP Python Enhancement Proposal (Python }4([Fl#£%¢). PEP J2— a3, ‘B HEE] Python #HRE k&
i, BOZ A Python (1) —fE T DI BESRL I REMRR P FIBEEE . PEP [ % SR (L R 1Y B AT 3 8 DA S e
FEIIRERE A .

PEP [(WAFTEH W, 2 MREE I DI REAFEEE . AL T Hh BR A 50 R G 72 e, DAL WA Python
fos st EsR ), S m A 3 . PEP (O i sie D M s S H.
#2([F PEP 1,

portion (¥s5y) TEH-—HEPR—MMERE (M RERFEAE— M zip Bh) , BLEERE Mas = HEN
(namespace package) B 5k, WE PEP 420 H1)EF.

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

provisional API (%47 API) {7 API 245, A5 ok =X )8 Y a8 FH 2514 (backwards compatibility) {47571,
MR WHER Y APL, BESR IR, HRErMeE R B iy, Mam BER e ERR s E, (Hing
BTN BB EE L2, MR BB BAHAER S E (OB BRE ). Sl EErg
fE i E) = A APL YA Z B AR ZSE N B ARG G it ge iy, M A g3k,

BT AT APL, [ fR N AHZ 8 S L G it (B [ e MRE 5 — St B R, 1)
SR AT R — A I AR AR I AR 2R

T2 A A A B A o X R RE R 2 R R A it Ak, AT RE S RE B AR = 0 R [ 25 BHUE T R RE A s T B R o i
2[EI PEP 411 [ f#t 55 Z 401 .

provisional package (¥{7E1t) #E&Eprovisional API (4T API).

Python 3000 Python 3.x RINMAKIERE (RAARTAIRERY, EREE 3 A Esm 2R AR, ) Wl A%
#[E] [Py3k].

Pythonic (Python Jalki) —fEAHKE— B (AS, EMEM T Python 38 5 ek WA I, , A2 6 H:
i RS ACE AR RES A . BN, Python Hr L — MBI L, 20— for BuAX, %
— T EUC R TR TR AT EE . w2 HAbE S A SRS AR, FT AN A Python A
A TR (o] — (A B e AU

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

2T, PAR AR R . 3 A4 Python Jalk :

for piece in food:
print (piece)
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qualified name (P # /%) —f [EMEARE], BHEURTE— MBI S AE F 3 R A 2 819 class.
PR (Dl method 1 [BAAE 1, W1 PEP 3155 R ESR. S HATRIG )RR UA class T 7, FRE 24 RS
A REAHA -

>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qgqualname
o
>>> C.D._ qgualname_
'C.D'
>>> C.D.meth. qgualname
'C.D.meth'

AT BN, ©ATRE & & (fully qualified name) J2&32 7R sz A 1) 52 B B 7 PR B AR, AHEATA0 1
LM, Fll email .mime . text:

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

reference count (ZW1H) B YR 2 BREL A0S G F ISR, e g
H (deallocated) ., 22 W8I #GE H7E Python R H AR, (HEENZCPython BAEK)—MBISE K. sys
WHEFR T getrefcount () PR, FERFREHTAT AT AR MY 5% o X 2K [ 3 — {45 0 12 ) 22 BEGG H

regular package (IEBUEME) —ME S package (BF), HlI—MEEE __init_ .py FEMHE.
Wt EFlnamespace package (f44 25 MEME) .

_slots__ ¥ class [FJEBI— (8 B 4, BB e E S E OB M, DAY B dictionary (F-H) |
R RO . BEAR BRI, (E e BEEE DA R, e S DR B 4G SR A — {1 AR Y B
(memory-critical) {1 i F A2 2 T A e RSB B 1 2 LA T

sequence (J:81]) —AHiterable (PIECYI(E:) , EiE# _ getitem_ () special method (455K 3E) , ffi
BRI R LTSRN ORI, EE®R T M __len_ () method AR [EHZFHHRE, —L&
BB [EMSFE 1ist. str. tuple fl bytes. sEE, R dict 3 _ getitem_ ()

__len_ (), HEWHEE B (mapping) AT, HEHA R XM AT immuable # , i
A,

% 1 HE(E) (abstract base class) collections.abc.Sequence E 3% T — 0 W1 & 1,
AEIA _ getitem_ () 1 __len_ (), EWHIT count (). index (). __contains__ ()

__reversed_ (). EEHIEARNEIEE, ATPAMH register () #HFEHEIE.

set comprehension (SEALAIER) —HEZENHIE, FAOERE—M T EYCH ¢ b iRl a s, Ei
BRI GE R PL—# set [A]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
B —fEE set: {'r', 'd'}. #E2[E) comprehensions,

single dispatch (¥.—3H)%¥) generic function (ZHR) FAEN—MEER, TELL, BEMSRERERE—F]
A,

slice (WI)) —M94, BHlE S —Bisequence (JF5) WIHE—TB4. B —BUI R 2 B N AT 9E
(subscript notation) [ ], #EAH LM, HESFE MEHEHE S, il variable_name[1:3:5],
TERESE (N FF5RmERS, @i slice ¥t

special method (¥§%kJiik) —FE @9 Python [ BJIFIY (K method, F i MR AT HAE @S, Biltnin
V. 5 method 1144 R & {F BIEE AN 45 B4 WifH RIEE]. Special method 7 specialnames H1 ZE4HEIRA .

statement (BjiisR) BOAZ (L4 (suite, —EFECHG [ R ) i —AB4r . BRIAKTT VAR —fexpression
GEFHRX), SO ARET (Flanif, while 5f for) MEMAHZ—.
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strong reference ([F}Z21) F£ Python 1Y) C API #1, 585|238 A5 H I A rx 51 H . 7
A7 | Al B Py _INCREF () SRAHGRS | H mAE MRS | B al i Py_DECREF () KRBT .

Py_NewRef () pRzUR[ FR B, — B HREI2 IR . @H, 7R B E2 WA 1E R b, WEEZE
Z M ERFY py DECREF () R, DAk ElR—M 2.
WaksElborrowed reference (&2 H).

text encoding (3L 44i%) Python Hi )57 5 2 —1{f Unicode 5 %f (code point) ) 7% (&iE¥E U+0000 -
U+10FFFF Z[H]). A BB ERE T, BUWEGFILE—E A CALTF 51

ﬂ%*ﬁl?%f?ﬂﬂ:ﬁﬁ:%ﬂ?ﬂ, FRE) T4, WAL IC4H 7 5 88 % - ep U RRE) [R5
(decoding) J .

A ZREARIF SCTF P LSRG (codecs), EMBEALRE [CF#is .

text file (SCPRER) —HEEEREBRE A str YR A file object (FEZRWIMF) . B, CFHEEEBR LE
FEBUN AL [ 1 &R (byte-oriented datastream) [El€r [ &) g Hitext encoding (SUFEHAE) o CFHEEM)
A DAICFRR (e 5% 'w') BIEAEZE. sys.stdin. sys.stdout PAJ io.StringIOo f}
B,

FitEbinary file (EFIER), B2 —HEEEFBUNE A 81504 S 91 (bytes-like object) IREZY)
4

triple-quoted string (=5 [9E[Ely=H) B =558 () S5 19E O) WTEELE R — M7 . SR e MEE
A ERAEEA S 58 B i AN R, EEERFZ RN, B RAEAE . e MR AT
WA R BEE] (unescaped) (1 55| SEAEES |55, Wi H & A 7504 I # 48 7 JC (continuation character) 5f; A]
PABSH AT, dE AT e 4 5 (P 7 R AR A .

type (#[F]) —1 Python ¥R EEE T & 2HESR MY S HEG—MmAE. —mEy ek
EIRTPAH B/ __class__ JBMWARAFE, SPA type (obj) HAEK.

type alias (BEIEH) —MEZUEY RIS, Zimts 20 & 4 — AR ET (identifier) ¢
RAEVEL SRR [EIR T (rype hint) ARG . BI0:

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

ATUARS BGOERE, SEEA T

Color = tuple[int, int, int]

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

i 2[E typing Fl PEP 484, f HIIRERIRIA .

type hint (BEWE/R)  —Tannorarion ([ERE), EHEE M5, — class 81451 p& 2 ) 2 ik o]
f T I 2.
RIEHR R E BB IERY, 1A 289 Python B, (HEMBERAE M TERA M, Ehgl;B) IDE 5
AR S )4 (completion) A B (refactoring).
SIS class BRI ORI ) rRERRR, #rT A typing.get_type_hints ()
AT

2L typing #l PEP 484, 5 I RERHHIA .

universal newlines (ilif[EJf7'y ) —FEARE SCFIR (text stream) B9, €% AT A S ERREIE-—47
M5 . Unix F7RBES] '\n'. Windows &% '\r\n"' FIE R Macintosh {&%) '\r'. %[ PEP 278
I PEP 3116, AN bytes.splitlines () M.
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variable annotation (52U(([EF%) G class B annotation ([EfE).
[Ef 5 ok, class B PERE, (B2 SeIEMEN:

class C:
field: 'annotation'

SWEREE R AR R ERR T (ype hin): B0, EESEFH RIS int CBE) -

count: int = 0

5 EVRBI A P annassign BE0AT REAIARAE.

# 2[Elfunction annotation (FRF[EIFE) . PEP 484 11 PEP 526, WA IIhGER. BN ERN R
B, 535 2[E annotations-howto .,

virtual environment ([EJ#ER5E) — (A /EMGEE (cooperatively isolated) [ F 785, fE= Python [ {s F &
E}Eﬁ FEAAGF AT 4% Python B5[EIE:, A G [A]—{ R &5 L iEF7a9 HAl Python JE R 147 (E
B,

W2 (F venv,

virtual machine ([EMEEMERS) 50 4 th WM T 3610 RS (computer). Python [YEBEMERS €81 T i byrecode
(FLTCALRS) Ak T8 0 A7 TCALAS .

Zen of Python (Python 2[F]) Python S¢rts BT 5 %, HIEZAA BRI GEH ILRE & . ses T
PR H B IRAFICRIMA [import this] AHUREIE.
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APPENDIX B

BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

S
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

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

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

ZERRA | BE Fh HaE GPL 1H& 1 7
090 1.2 | AEH 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI p=s
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF p=s
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 P41 2.1.1 2001 24 | PSF P

fiE): GPL HiZEIRF RN E1E GPL F#(E Python. ARf§ GPL, Jif7 1) Python FZHEH! 1] DA 8 )BTk
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RIGIA, (HR—E AT 8 B REIF . GPL AHZR (Y FHEMIRS: Python 7] DA%S A HoAb7E GPL T E£{EIX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEEFRIAT Y, (EATIE LA A B E vl RE

C.2 FRFRHHMFGXER Python BIEHIER

Python #CHAIEIR SRR BE R L IR PSF 4242 & 49

i Python 3.8.6 B, (EWISCFui il PRk MEATICIPEATS, R RN (dual licensed) 4 PSF SEHE A
#I1VA B Zero-Clause BSD 3% 7 .

PERLTTLUN Python WS AR R ) B HE . 35 SO e BB HE 2 R RS — A g o o BRI A IS 2847
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 ¥ PYTHON 3.10.16 i) PSF iR &#

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSEF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.16 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—Rights
Reserved" are retained in Python 3.10.16 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 3.10.16 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
3.10.16.

4. PSF is making Python 3.10.16 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 3.10.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.16
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.16, 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 3.10.16, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢4 BEOPEN.COM % &%)

BEOPEN PYTHON BAVEFZHEA 4145 1 i)

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

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

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

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY 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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#EHE—1)
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.

C.2.3 Hj® PYTHON 1.6.1 B4 CNRI 1R &

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property

(FItakss)
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(R —H)

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 ¥ PYTHON 0.9.0 £ 1.2 g CWI B &

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

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

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

C.2.5 F}* PYTHON 3.10.16 [FBA3 #4132 §#Y ZERO-CLAUSE BSD 1%

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 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
R, DT R FEARE G 52 i -

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

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

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

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

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

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

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

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

socket A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE B % (https://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies HiZH L& DA A :

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

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

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

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

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

C.3.5 #{TIEN

trace B W& PAT I
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

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

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

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

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

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

uu AR AL AR RN -

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

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML iEif2 prrgoy

xmlrpc.client EAHME DA EA:

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 HIglL{l A FHgH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select HLAL¥SHA kqueue 7 MHIAL {5 LA A :

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c 1% 57 Marek Majkowski’ i Dan Bernstein 1) SipHash24 {2k EAE. BESUAT
TEEHH -

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

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

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

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

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

C.3.11 strtod Ed dtoa

Python/dtoa.c FFEHRML T C /Y dtoa I strtod B, R C (18RS B 77 25 B 7 5f HARBE(E]. %A%
2 B4 | David M. Gay 7 [0 [ 4528, % & BIZET] DA hitps://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N#E. 2009 4FE 3 H 16 H itz il R GAHE 256 & AN iR R B B2 fE = 0 -

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

*

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

*

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

*

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

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

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

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

(Qi¥iE3)
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*

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

C.3.12 OpenSSL

4015 OpenSSL UM AT 3 R AL, Il hashlib, posix. ssl. crypt BIALE M A .
J5b, TAIE) Windows il macOS 1] Python %754 i A 4 OpenSSL s S MM IAS . DA It £ S e T
OpenSSL FZ il

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

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

Original SSLeay License

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

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

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

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

the code are not to be removed.

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

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

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

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

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

[including the GNU Public Licence.]
/

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

C.3.13 expat

BRIEFE B E pyexpat MR ER ——with-system-expat, %47 & H—MHE S expat JFIAHS ) E]
A

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

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

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

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

GARAEEE _ctypes WM EN ——with-system-1ibffi, &HIF%HE7E & H—MEE S libfhi J5 44 151
IR

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

WNARAE Z 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi se & —MES 2dib a5 &l
AR

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

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

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

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

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

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

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

tracemalloc {# H¥4E[EIZE (hash table) EAE, DA cfuhash BLZE([FIRLRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

GAEfE R E _decimal BiglMiik EF) ——with-system-1libmpdec, 7 H|#%i4H & FH—M(El% libmpdec ¥

2R R AR A

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

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

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

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

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

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

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

C.3.18 W3C C14N B EH

test R A H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 4HuG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgE, H 2R 3-clause BSD 1% HE 4 #5(E) -

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop LR ] T SoX I H Y g771.c AR EREACHS . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

B A2 Sun Microsystems, Inc. F)7” i - T BETC R A 6 o P AT APE DL sl et A i i
TRt .

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

P Sun JEACHD AR I F AR 32 559 HL Sun Microsystems, Inc. 34 X4 VpBhELli . HEAS . &
langai

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

AL B R Sun Microsystems, Inc. 35 ANXHEATA SR 0 SOHARRRIRAY . ARG RIS 2L
BIFE DT, B Sun R AT BE A AR IR0

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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Python F13 {73 [ HH SO0 HUHE -

BB A © 2001-2023 Python #{PFREG: 25 . PREF BT RUA -

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

Copyright © 1995-2000 Corporation for National Research Initiatives { i —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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JEFE

I § |

2to3,11

>>> 11

_ future_ ,16
__slots_ ,22

A

abstract base class (£ & EH#EFE]) ,11

annotation (;l‘g) , 11

argument (5]%) ,11

asynchronous context manager (Jf[ ¥ §3E
THEE) 12

asynchronous generator iterator (3 [ ¥
B4 BERE) 12

asynchronous generator (FFEFEEE) ,12

asynchronous iterable (ﬁf?l’ﬁ]ﬁ'@ﬁ%ﬁ:) s
12

asynchronous iterator (FEFEF[EIMRE) , 12

attribute (B#) ,12

awaitable (F&&HFMH) , 12

B

BDFL, 12

binary file (Zi##|# %) ,12

borrowed reference ({EH%E) ,13
bytecode ({Ljt#l#) ,13

bytes-like object (MM TTAENH) ,13

C

callable (w4 4) ,13
callback (E®) ,13
C-contiguous, 14

class variable (FE#%) ,13
class (H[E) ,13

coercion ([Fl#|#A) 13

complex number ([El#) ,13
context manager ([FEAHE%E) ,13
context variable (¥ &%) ,13

contiguous (FEEH) , 14
coroutine function (HEFER) , 14
coroutine (%) ,14

CPython, 14

D

decorator (HEAF#) ,14

descriptor (H#H# %) ,14

dictionary comprehension (F#iF4EE) ,
14

dictionary view (FH##HiE) , 14

dictionary (F#) ,14

docstring ([El#=#E) , 14

duck-typing (BFAE) ,15

E

EAFP, 15
expression (BEHER) ,15
extension module (EFRAEA) , 15

F

f-string (f F&) ,15

file object (HZEWH) ,15

file-like object (M EYH) ,15

filesystem encoding and error handler
(1 ZAHHEBmEFRERR) 15

finder (Ff#) ,15

floor division ([ FEBUERE) ,15

Fortran contiguous, 14

function annotation (& RX[EIE) , 16

function (®=®) ,15

G

garbage collection (Jr3%EY) , 16
generator, 16

generator expression, 16

generator expression ([El4&%BEERX) |16
generator iterator ([E)4 #EMR %) |16
generator ([El4#) ,16
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generic function (EAEER) ,16
generic type (ZAAF) ,16
GIL, 16

global interpreter lock (4 EHZEHH) ,16

H

hash-based pyc (#[EZE#EHN pyc) ,17
hashable (H#([EH) ,17

IDLE, 17

immutable (RE&44) ,17

import path (EAKRE) ,17

importer (@)\%%) , 17

importing ([/E)\) , 17

interactive (E#H) ,17

interpreted (EE%%) , 17

interpreter shutdown (HZEEHE) ,17
iterable (ﬁﬁ%ﬁ’) , 17

iterator (TJQ%%) , 18

K

key function (#®E =) ,18
keyword argument (B4 5|#) ,18

L

lambda, 18

LBYL, 18

list comprehension (B7&AEH) ,18
list (&%) ,18

loader (#AHE) ,19

locale encoding (EBH4&#) , 18

M
magic
method, 19
magic method (BT F ) ,19
mapping (¥#mk) ,19
meta path finder (TTHEEEHE) ,19
metaclass (FUHEE) , 19
method
magic, 19
special, 22

method resolution order (ﬁ&ﬁ@fﬁ)’lﬁf?) , 19

method (F#) ,19
module spec (M) ,19
module (##4) ,19

MRO, 19
mutable (&Y H) ,19
N

named tuple (& L#) ,19
namespace package (& XEEH) ,20

namespace (@& =MH) ,19
nested scope (ER1EHAH) , 20
new-style class (L) ,20

object (#1tF) .20

P

package (&) ,20
parameter (£#) ,20

path based finder (FEREEMH Fin)
entry finder (BRI EHZFigs)
entry hook (BEEEHFE) ,21

path
path

path entry (BfRIEEH) ,21

path-like object (MEBEHH) ,2

PEP, 21
portion (#4) ,21

positional argument (ﬁ_ﬁ?l%() s

provisional API (¥ 4T API) ,21

provisional package (%?‘T%#) s

Python 3000, 21
Python Enhancement Proposals

PEP 1,21

PEP 238,15

PEP 278,23

PEP 302, 15,19

PEP 343,13

PEP 362,12,20

PEP 411,21

PEP 420, 15,20, 21

PEP 443,16

PEP 451,15

PEP 483,16

PEP 484,11, 16,23,24

PEP 492,12, 14

PEP 498,15

PEP 519,21

PEP 525,12

PEP 526,11,24

PEP 585,16

PEP 3116,23

PEP 3155,22
Pythonic (Python EA&H) ,21

Q

qualified name (fRZ47%) ,22

R

reference count (£ JE3#) ,22
regular package (EMREM) ,22

S

sequence (JF%|) ,22

1

21

21

,21

,21
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set comprehension (EA#FaEH) ,22
single dispatch (E—3HfEF) ,22
slice (1K) ,22
special

method, 22
special method (#%kF i) ,22
statement (EHRR) ,22
strong reference ([EFJ& %K) ,23

T

text encoding (XFE#4#) ,23

text file (XFEH%E) ,23

triple-quoted string (Z 5| #FF &) ,23
type alias (#[FI[F4%) ,23

type hint (E[EHETF) ,23

type (E[F) ,23

U

universal newlines (AEUTFE ) ,23

Vv

variable annotation (##H[FFE) ,24
virtual environment (fﬁ%%%) ,24
virtual machine (fﬁ%#)&%’g) ,24

Z

Zen of Python (Python z[F]) ,24

e ]
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