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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

1 3.5 s o St Ay e, BIEHEE @ venv.
hz%:
Python 3 #&(H & H8 8T : B A0 [EIHeEE b
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CHAPTER 2

BERHE

FRUERRR T H B R ARG a2 91 (11 10y 07 ARt v
PAT 4844 Python E{F2R 5| 24— R S f A S HLHORIES 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

T 25 H B A 2 — (WA AY Bk e/ N O 2 AT AT Y SRR > < Y HLBGESE T, AT
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 E S, BRSNS EATRECR . ZTH A I RAL s 2 I 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
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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/
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3.4 .. E1T4#Z @ Python [FREERAEM ?

£ Linux, macOS PAKHA POSIX F e, (I A LA A% i) Python 5 145 A —m BB 28 (switch), 2
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
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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)

g%%ffimﬁ%ﬁuﬁﬁ%ﬂgﬁﬁﬁﬁﬁﬁ,&@%%@m%ﬁﬁ%ﬁ&%%@@&,%%%%%ﬁ
PR SR

W SIS ] wheel M5 HE, PAKZEIE Python 211525 REIFI 2 7E Windows Fl macOS #£1i wheel
E%éﬁﬁﬁ%ﬁ%%@ﬁMﬁ%,ﬁEﬁﬁ%%%EEﬁ%ﬂﬁ%ﬁ@Ememo%%%,ﬁxﬁ%g
caEem.

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 .
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hz=%:
Python £} (8 & 457 iR
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APPENDIX A

>>>

83X shell (R Python #2787 0. 5 I RETE LR oh DAL B 5 AR A T I AR R 91

AR

2to3

o TE— WA HE RS W . FE B S A @ AT (delimiter, FIANFESE. HHE9E. AFEHEEK
=519%) BB, siRAEEE—HEEAS (decorator) 2 4%, Bl AFEXABIE, BB\ shell HRH7H
# Python $E£/R“FIT.

o B Ellipsis,

— {7 % Python 2.x FEsCHSEE/E] Python 3.x FEAMEAY TH, B /27 BRI AHS S AU AAH 2 P A AL
BEE, T SRR M AR 30 S BT G i JER Fr AT T Al 24

2t03 FE 0] PABEME R X HH DA 1ib2to3 il B4 T MWL A DB, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (fill%JEcKE])

S EREE (REE ABC) #4t T e Mk, 1EEduck-typing (B8 FR(E]) Mitizc. Hih
I FANT, B2 hasattr (), RIS SU A MBR SR (100081 AT/ (magic method) ) .
ABC [EI[EJ##Y subclass (FHHE]) , BMERER H 75— class (BHE]), {HJ5A[# isinstance ()
J issubclass () #il; #2[E abc HALRYEIH 4. Python 4 #F £ [EE ) ABC, ARG (1F
collections.abc i), #F (¥£ numbers #igl). &% (FF io #54H) I import 4GS FIEH A £%
(#£ importlib.abc BifH). YRATAME abe fi4H A H T ABC,

annotation ([EJf%)

jgﬁlﬁﬁi-?é%t class 1. M2 Bl M EEAH B BERE. BIEG, ERHAREEpe hine (ZUEHR
) e

TEBATES (runtime), (W35 O (EVRE VAP, (ALt 8. class B PEANR N EAR, &bk
FEETEAEAH . class fIR Y __annotations_ 4F5KETET.

#52(Flvariable annotation. function annotation. PEP 484 1 PEP 526, 52 ¥h HTh e ER . B
EVRR ) e R B 8 5% 22 [E) annotations-howto.,

11
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argument (5]4%)
WP 1Y oK X B BIE 46 function (8{method) W{B. 58CH WitE:

o M4EF 7] 3 (keyword argument): FERRENY . PAGREIT (identifier, B4l name=) BHEHAYH]HL,
o2 PA ** f& 1A dictionary (FZ4iL) [EIREBELERS 2. Flan, 3 715 &BZPAT complex () IEAY
Hh g B S |

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

o 12 % 5| $ (positional argument): 2 B GET 5 A5 1B, 7 B [ BOTHE— M85 | B SR A AR AR 11
B, A (8 fEE > 2 & fierable (AERPICE) HEITTRGEEE. Filn, 3 H 5 HEZLARIEFN]
IEASGIE &

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

51 W v A ek AR T A B . BV SRS (R e AR B, S (E calls Fofifi. 7ER%
R, AT AESE SR AR RN — A5 18 H S Ah (e s e 4 s 0

ks ETER N parameter (2%%) WH . # JEEPH5 SR 282 M 2E], PAK PEP 362,
asynchronous context manager (JE[FR]2B5EEEPIZS)

—fH "] PAFE i async with BRIAX T REROW M, MEZEMEE __aenter_ () Al
__aexit__ () method (H¥E) ARIEEHIN. B PEP 492 5] A,

asynchronous generator (JE[RZBEH:2%)
— 1l & [a] {# asynchronous generator iterator (AE[FHEIAEFEEE) MR . BEHERRBE ML async
def &KW FERZ (coroutine function), HAFM R B T vield EHNK, BBA M —FRF W R
async for [FIEMME.

T AR AT R AR R — AR S A 2 R 2, (AR, TR R R R R P E A BEIRE
(asynchronous generator iterator). & —FFIEMN R IEARENERE, IO e mfiag, AR %,

— AR EV 2R TR A await R, PAK async for fll async with PR,

asynchronous generator iterator (|R]35E): 25 [EURES)
—A{{E asynchronous generator (JEFIEVAERE) RECHT B .

& B —{Hasynchronous iterator (AE[FHEUREY), B EVPA__anext_ () method FIFIYEE, & [a]{H—{F
Y (awaitable object), sz TIERI A E A g8 R0 348, HEBEI N yield HH
s

B yield Y EEBART, ERCEMENTIRAE (GG B EU W E T 1) oy BARK) . EER ¥
EA ZEREVAS 1 __anext_ () [BHER A S5 A RO ERE, & e iem kihy #4538
1. 2 PEP 492 #1 PEP 525,

asynchronous iterable (-] o[ [F{CH1:)
— B4, B R PATE async for BRAX i . MHMEER __aiter_ () method [A] {8 —
B asynchronous iterator (FE[FENLES). B PEP 492 5] A,

asynchronous iterator (JE[RI2BERES)
—HEAE __aiter_ () fl__anext__ () method ¥4, _ anext_ () WA E—{fawaitable (W]
EREIE) . async for ETIERIAENERAY __anext_ () method Ff[MIE AW S5 14, HEIE
5% stopAsyncIteration 4. i PEP 492 5| A,

attribute ()&M)
— (W B LW A BB O, RZ(EK 2 Be a1 1 ) 3 0 R 355X (dotted expression) )44 g2 B8 . @i,
R o H—HE M a, RIEZEEITEREDA 0.0 BESHE.

12 Appendix A. fi75E
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WER— M EARE, % TR — R AR A2 h identifiers JIT € 36 2 S EVRF (identifier) 198 M2 4 7T fiE
(g, BIANGE] setattr () o MRIEHEAE PR EEA G 70 PR ARA I, 22 getattr ()
REAFE .

awaitable (W Z:55M1k)
—fHE T ATE await R PR AP BT UE— W coroutine (h#8), B2 — M4 _await__ ()
method ¥4, %552 [E PEP 492,

BDFL
Benevolent Dictator For Life (& B {"25M# ¥ ), X4 Guido van Rossum, Python f{#3E# .

binary file (—iEiHIEER)
file object BRI F % WAt £, —HERISCLERYBITAFEA " HERIBER (' xb, twb ' B0 b ) TR
ff. sys.stdin.buffer, sys.stdout.buffer PAMN io0.BytesIO Ml gzip.GzipFile [5LHiI.

w2 Eext file (CFAEZE), ER—MAREERIEA str YWIFRRERY.

borrowed reference (fiJ[]ZK)
1£ Python [¥] C API /1, 55| &4 —FXE5IH, HRAZNREREFAFTEZTI . RS
BT SAR B — SR E . BN, SR RS v AR B R S ) B e — 1 strong reference RAHER T .

$tborrowed reference WEIY Py_INCREF () DA E R (in-place) $#[F|[Flstrong reference 2% it sk B
BRAERZ A BEAE SR — IR A 2 B2 migisH(E) . Py_NewRef () pRzCT] A & — BB ) strong

reference.,

bytes-like object (FEfycalH ¥tk)
—{l] 37 4% bufferobjects H BEFIME HY C-contiguous B m Y4 . BHEIEIIEN bytes, bytearray #l
array.array ¥, PAKFFZHE RE) menoryview Y. FEA oA R YR R BEHE 3 ) EORHT)
FIEEE SGER AR, fF 2 IR SR socket (FHEE) #Hik.

A S S R R ORISR EE e M RRIE) [T SR AT R . T
S G 1 I Y W45 bytearray, PAMN bytearray i memoryview. HAWM) AT HEE G E
PHEREAEAEA T (THEEMEOCER Y] ) B B FE bytes, PAK bytes Y

memoryview,

bytecode ({iJCHfE)
Python f) J5 G5 & 9l s i AL JCALAE , /2 Python F23UFE CPython B i##k FFIEIF R, 3 01oc4l
WSt S AFAE oy REEH, PAUEES AT — (RS R REET S sk (W] DAAS F A J5 0 1 =3 A
SENTCALNE ). Sff [PEEES (intermediate language) | $E(E) 28 T4 — 1l virtual machine ([EH5EH4RS)
b, RE(E S G AT B 5 C AL S E A M2 (machine code). FEHENE, (ocALAEIH 2
FEEAE AN A1) Python [EHEEME RS 2 FIEVER), WASREYEAIRI AR ) Python 2 F AR FEFIEE -

(L TCALAGAY 451 mT ATE dis A EI SO )

callable (n[PERLHy{L:)
— 1l callable & R] PAGEIEIL 4004, WEIYIRE AT BE DA RANE A 41518 (55 Wargument ) :

[callable(argumentl, argument2, argumentN) ]

—A{ function HE AL fymethod #B %2 callable., — A BE __call () H¥ER) class 2 B ] 4L 2 1A
callable,

callback ([A]If)
VIS | 3ol (0 1) — 18 B A2 2X (subroutine) pRIZX, @ E A 2 LA R ] B LA 7«

class (Hi([E])
— W A ST B A A . Class 1) 8 3838 % & 2 7 method [¥)E 3%, i8¢ method 1] PAYE
class [ BB LA THAE

class variable (K([E/528)
—fBIA7E class R EFE, HIERZ HAETE class JEIK (GBI ZAE class [EFIH) BB 588,

13
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complex number ([E]4%})
—HIRM AT H BRI TE, AR Bera e 2on B — M g —mERR . Bt E
BOEAL (-1 AT R) M EERy, EAEE R P (E 1, TS 5. Python [Flg:
THEEE R, ERAEENRERIORER: B MEsn 5 whimE, flans+13. 558
# math BAHFI TR R ES, FSEH cmath B, EVS00 6 A& — A i R SR ae .
WRARE A 2B 2B e Mp R, IBEAT-AEREE /R ] PAZe e Z 8 e M.

context manager ({5155 H1%S)
FEwith AP HETENY _ enter_ () fl__exit_ () FESEEHIFERSH NS, &0 PEP 343,

context variable (1i5hE5))
—{R A, HAE W DRSS B SO SR I A AR, 38 B AT 4 1R % 7 1% (Thread-Local Storage),
R, — S AT TR A AN FERE. R, BNMESEEE, F—MRfTsEh et es
ZARNESE, ST g, RAEENTAIER AT # (concurrent asynchronous task) 1, 35
hrenyiBE]., #2[E contextvars.,

contiguous (&%)
UL — 1 4% 17 |5 )& C-contiguous B2 Fortran contiguous, '€ € 4] Hh i 15 B2 4510 . T4 (zero-
dimensional) ) & f [ #[ 2 C M Fortran contiguous, ¥F—#E (one-dimensional) [#%1] 4, I8 H UALERCIE
BE O SUAR AR RO HESY , TR S 2 2 B AR . EZ 4 (multidimensional) C-contiguous %1
Ferr B Ak B NE 7 37 B A M T H R, Sefg— R 5 | . #RT, FE Fortran contiguous [Hi%]
B RRT L E .

coroutine (i)
e 2 R A (subroutine) (1) —FH B [EIREFEMITE A . mIRR IS A 5010 1Rl ) 26l A (e 57 — {081 el ] 2k
iEH:'u%ﬁﬂ%ﬁ%%ﬁﬁl%ﬂ%ﬁ%ﬁ?ﬁ@/\‘ REAEE . EMREELL async def BUAXBEE. 7
2 [F] PEP 492,

coroutine function (IFErAR)
—{H [ coroutine (FAE) PFRIRR . —HHRERXFEDA asyne def BkwiwEss, Eaeaas
await. async for fll async with B85 . SLEE#EFEH PEP 492 5] A,

CPython
Python 2R FES HUTZUE B /E (canonical implementation), #§Z$1i{E python.org I, [CPython] i #FEEYE
WhBLRFREAE T, DAl A I EEVE B B REF W E/E, 140 Jython BY IronPython.

decorator (ZH:fiiz%)

— e, EERES MK, BTG ewrapper BEE, #E HIE-—fE K =X 1) 4 (E] (function
transformation), SRS REH 2 classmethod () Fl staticmethod () .

Hetian ik HUE R . DA 8 e U FRAE R 3R R SR -

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

@staticmethod
def f (arg):

Class WAAEAF RIS, (HAETREILLBORE . BN SEahg i E L E, w52 E e 58RI class 5%
IR A

descriptor (1iiA%%)
EfIEXT __get_ (), __set_ () Bk __delete_ () FEMXS. L REW MR, ©
HIRFR S EAT M e B M EE R Bl . W IEOLT, A a.b RIKEL. BB SR @ e &7
a B FIAPERZFRN b IXTE, (HUER b & — D REs, WS AX NS . B IA
FIAR S 2 TR 2 I L Python Y 568, BN @2 B ARMER BLRY, B, H¥E. FHEEME.
K. BT EA BN G A4

12 Appendix A. fijEE%
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BRI A S method FYSE 2 ¥R, w52 (E descriptors S A #5360 H FH o

dictionary (‘i)
— AN RIEC, FoP A R RS B R . ST ARAEAMTAA __hash_ () Ml _eq () Hi&
HIXT4 . 7E Perl 54 hash,

dictionary comprehension (‘L5 4 iEE)
— BB, AR Bl AT R b ) &R s A e R, (B R A S A — fl = i el
results = {n: n ** 2 for n in range (10)} @F4&—fFd, BA5 TH n MHIE n

** 2, 72[E) comprehensions.

dictionary view (“ZHLiGH1)
# dict.keys (). dict.values() M dict.items () [MEYIFERBETIMHE. SIHRLTF
WA TEH AR, BRI ?Jﬁlﬁ AEIRE Eﬁi‘ﬁﬁ‘fiﬂﬂ%L%M%ﬂ P B EV I - S A AR 4 ) 5
ey list (EB%)), ZHMHM] 1ist (dictview) . FH2[F dict-views,

docstring ([FI=H)
VERZE . REERZ NS — N Fk U I P AR R e . ETE R T 9 Z2ms, (Hoxwt
AR B ITTEZS . BRI __doc__ @M. T EWHTRIENE, FIEEICTE
) SRS YA

duck-typing (' 1-%1(E))
— ARG AT EAG, AR R E Y e B E A 2 e S B IERER I BUmCZ /Y2,
method B J& 1 € B 4l b g e my sl 6 A . (TSR B A e AR — (BT o e s g —[ERG 7, ARE
Bl BT, ]) RNEEG e e 20E, ko ssrn 0 a5 £ LT (polymorphic
substitution) A B A EE TG E. M5 T HUEELR G ] type () B isinstance () JEFFHEL. (2
R, W REN AR 44 % 8 R JalE] (abstract base class) FAfFE. ) S8, Bl # GEH hasattr () I
ik, BUREAFP FEEEET RS .

EAFP
Easier to ask for forgiveness than permission. (F53REALFKF AT HA S ) BT R Python 4G &g

TR AR BB R A, [EERZ ARG %ﬁ?ﬁ@ﬂi‘ﬁ:ﬁﬁﬁjﬁl‘ e MR (E) FL e g Ja e, HA
EAERFZ I try Ml except BAN . ZRMTELFF 2 HAbEE S (D140 C) # RALBYL J@MTE IR T # L .

expression (FHF)
— B AR R ERR AR . [EAIREE), —MER e ses . 4. Birm. S5 ey
A AT B, TS LT AR e R — ﬁﬁiFﬁ,H\ﬁﬂm HAHEM R, EHEFTA K Python i
FH SR RE R T A —Lstatement (BIAIL) AREPHEIES, Bl40 while. H{{H (assignment)
R BASL, MAEEE

extension module (§§ FEEi4H)
—fHPA C 5 C++ HA A4, B Python ) C API ZREEAZ.C S fiff i H R XA 1A T L E) .

f-string (f 9zH8)
PR £ 5 [ERTSR I F e SO ERRE [f i ], e b B R #iss . 72 (E PEP
498,

file object (HiR¥1)
XFANAFFIEI A SCPFR) APL (7 read () B write () %55%E) PAETH FIZ IR S . ARIEHAE
HKIAIE, SO AT AR SO ELSCRE R SCPF . MR AR A7 SO (B i U i) (B b s A/
L WIFZMIX . BT EIES) . U REPRR TR R8I

L, A=REEYO: AR =B A48 5 BRIEm — A RASUT AR . BRI 1o B
HHE . B AR EYITRIEET IR R open () B&xX.

file-like object (KEik§ZW1E)
file object (REZEWI1F) WIFIFEF .

filesystem encoding and error handler (F%RRFHUETEREMAR)
Python Jir i Jil i) — R 4 A A SR PR pR =0, ARG AR B VEE R SRIWALICAL, PARH Unicode 4l £
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EERF .

T 2R 2R S S A 0 ZE AR 5 B LT AR AR I /N 128 (A TCAH . AR 22 R S v A TR b L AR, Al API
KM &5|%¥ UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PR\ A EUASAE

S8 AT A AR 3 R P R X

filesystem encoding and error handler (T’é %R B G HE R B R T K ) & FF Python () &) K
PyConfig Read() B X KB &E: #H 2[F filesystem encoding, DL} PyConfig [ K B
filesystem_ errors,

ek z[Fllocale encoding ([FIK4RHE) o
finder (=43%%)
— A, EaEREELY import AL iRioader (BAZR) .

¢ Python 3.3 BlA, A MMM ST : TIRE F K E (meta path finder) € {§i ] sys.meta_path,
Wis4 1878 B F4 22 (path entry finder) €{fiff] sys.path_hooks.,

=5 2([F PEP 302, PEP 420 f1 PEP 451 DL T iR 8 2401 .

floor division ([n] FIUERETL:)
] T I 2 B e T B MR Rk . 1) N B A T /. B, ERS 11 /4
FHAAERE 2, B float (JFEEH) ERRYEFTRIEK) 2.75 KA. fBER, (-11) // 4BEEHRRE -3,
B2 -2.75 #lié TGS . 3521 PEP 238,

function (pfX)
—HER Y BRR EﬁEIWH?W%E% SOfE . B DARELE SR B 20 7] 0, 8 LT | T g
T R A B AT s Flparameter (2%1). method (J7%:), VA function B,

function annotation (pf ;‘rﬁ.ﬁ)
pR 2 22 3 0] B A —(H annotation ([EJF#) .

ek BRI 3 il R 2 [ER - i, SE e XTI GG 2 W int 5180, EEA—M int WEE:

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

oA 2R REVETE function T2 i A REANARRE .
i 2 [Flvariable annotation #1 PEP 484, WA5 IWIhREMI A, BIRERBWREER T, 552

annotations-howto,

__future__
future iR : from _ future_ import <feature>, ®F5/R 4 Eas(d ALLLA: Python K T H)
%ﬁ%ﬁ*%ﬁi%?ﬁﬂ@%&ﬁ%ﬁv e E BRI W future_ BHAGEET feature (3
ft) PTREAME. i import MBLAEI A HORAE, RAT DA R 7 00 ) e A Ao I oy v B 3] it
En:. . PAEEfEEr (sREg8) lETEZIhhE:
>>> import _ future_

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

garbage collection (3 [mlik)
OB AT R, AR AL . Python SUATIR L, /251 2 BETHY (reference counting),
DA Kz — i B E g 1 v 7 22 BEAE B2 (reference cycle) [ 4 P 457 3% [a] i #& (cyclic garbage collector) ZR5E i .
BRI eas v DA g o AR AH 3 A T o

generator ([FJH:%%)
— A&7 [0] {H generator iterator ( E%%ﬁ%%) FypRs ERERG - MERELA, HARNZEas
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T yield HHERX, fEEAE—RIAME, SEEHR for [EE, BJEPAnext () B, HRMgRHLH
) —{RE
B AR E A AR Fon — A E g, HER g, e R R R EA BERE. B
FIEEREREZE, Bl A se BmTeE, DABHR R
generator iterator ([EJZ:2$E1C2S)
— i thgenerator ([E)A:%%) BRZCFTFESL I
B yield GrE s ARy, ERtiEM B TikeE (CAG s s L e iy y BRIASR) . wEA %
K2 IS, & I pg sty A T (BRSO VR T IR AR J 5 B A 0 R O T[] ) o
generator expression ([F]Z}: 2$i#5%5X)
—(H & EEMC S ER R . EEERMG—FIERAERL, RS M for TH), % THERT
(I et . o DA B — (W88 1f 4], Al B R NG EsNE i 2UEI A 2R 1Y :

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

generic function (JZ%IpX)
— {1t 2 R AL R, % ok B B ] 10 R (B AR [ e o I o) 30 ) O % 1 ) 00 A 12
2 A T 475 (dispatch algorithm) 2E[FI5E .

Y5t 2 (Elsingle dispatch (B—3F) #igEEMH. functools.singledispatch () Hffigsfl PEP
443,

generic type (JZMI%I[F])
—{HBEEIpE 2 81k (parameterized) frype (BUE)); JE#H &M 254 80E], B2 1ist fldict, EHA
A [Eie = FE 42,

g2z ME4BE. PEP 483, PEP 484, PEP 585 fl typing Hig.

GIL
%52 (Flglobal interpreter lock (430 B 2E8544) .

global interpreter lock (4% E%8H)
CPython H &3 I s FHEME ], 1 DARE LR B3R KA — MRS T 45 BEBUAT Python [Rjbyrecode ({57 JCHLES) .
B AR (RN EEAE, 1 dict) HEHEGRETT7FH (concurrent access) [ fEH, Ik
BT ARG A CPython (Y EEAE . e B ERkdy, &6 EEaR B 5 B Z 4744 (multi-threaded), {H
B S b 2 PR O RS REEHR (LAY — KR F4 71 (parallelism).

SR, A Lo AL, S R M BR A SO, B RS O AT R A e A (B 2 S s 4
(computationally intensive) JJ{LHHF, AT DARRR GIL., S, FEEAT /O FE, GIL 482 eyt

I TR T A | B (DA ARSI S0 It SR B ) 1S5 I ER )
[EVE— i) B — R FZHEE R, kB &g Tk, —aRl), S ioaMakre i, aEEes
(EIAERT 2, AT Y 5 o AR AR

hash-based pyc (JEI42HER) pyc)
— {7 TCALES (bytecode) T A7, 5 foff FH A EDMIEL T N A 360 B S A R ) S AR 0B BOU IR T, Al S8 O 2K
M. 75 2[E] pyc-invalidation

hashable (7] §E))
— AR ZUNR BAGLEH A G NEA BRI EAE (EFREA __hash () k), AU HABXT
ST (BREA _eq () E) BEHFRR TobA X5, IR A G BAT A [ i ne A (1
BEEIRA A5

] HEEIYE (hashability) ({4 {F 7] JI{F dictionary (5°4) Y8EA set (4E67) WA, HIEIELLEORAS
RERTE R 1 A E(EL

KZ ity Python AN w] S [EH Y (4402 v AR s TSRS S (B4 list 5 dictionary) [ERJ2; AT
7 gy (B wple (JCAL) A frozenset) , HUAHEMBTCERZ A EER, EMALS A2 HER.
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SRR G FE class ROFEH), MRS P G BRI BRI . A A OB R AR 5
(Bl B E R , 7 P AR R B 10 100

IDLE
Python [7] Integrated Development and Learning Environment (¥ £ BHE$ELEL B PRES ), idle 12— E: A 1 %
HERASFI LA RN . TN Python [EEHEE A THUAR — R BRI .

immutable (An]%H1k)
—fH B B ER Y. AT AR . FEHR wple (JUAL) . BEWIMR R RERISCER . AR
— AR [ (LS ZE R A7, RSB ST — R . e M7 B S ENE R Hb Ty, 3 S
f,, Bi4n dictionary (“8) il —1 8.

import path (5] A B4 )
G (S AE A R ) I, TR R AE import BUALIE, @ path based finder (BLHH
R ) 1 BRI £ import W, JLRIESIRIEAIE Y sys.path, (LR TEM
(subpackage) 11 2, ‘B LT R LA AR __pach_ T

importing (5IA)
— AR, —ERALH Y Python R UHE AT A B ILIEAE , #¢0) —MEBAL HH) Python REsXHS{H ] -

importer (5| A%%)
—fHREE SRR AR B finder (F45d%) Wloader (FAZR) Wik,

interactive ( H.EjiYy)
Python 7 —{l BB X B REAs , 18 FN VR DATE a8 M H oo A BOA X A X, 2 RpsA e
EHEF MR, REE® python, ANFEALMIGIH (W GEE R RA BN TR BRI T ) .
B e lEUH AR s A AR A R ER R (RERCAE help(x)) .

interpreted (B:811)
Python J&—ME B iERE T, M AN B aEaE T, At 5 T fEa Sepihy, HIEHG (7 c4LS (bytecode) i
FEASIAE . BFRORIFIREE T DA EYGES T, MR AR S ) — (MR, SRR AT .
?E%@%;ttﬁﬁﬁ%ﬁ%ﬁﬁ@% gt / REEENY, N eMpReeEw WE S ARE .. fis2EBineraciive
HEIH) .

interpreter shutdown (P 22%$EIE)
H Python FLREAVBE ZURBAPARE, B A —(FIRIEEL, 76 S BRI A B e B s, s
AR B ERT A . B &IP3 38 =k % (garbage collector). & REEIEHE 1 1) & B & B iR
PRz (destructor) S 55| I [BIIF (weakref callback), AT PR . 76 B BB BEL A i R =X
BB G A, FEE IR EETREANEAER T (8 RABI12 0K X B A s 2 B )

Hapar PR 2R E, 2 __main_ BEHSUERCETHEAC SHATRE.

iterable (W[[EI{Ci1t:)
—FHBEAS BN IR ] H R A X 5. AT BT R A B HE rA Jp S 288 (40 1ist, str fl tuple
) PARCHEEEARE P A RAUN dict, ST 2 DARATAIE LT __diter () JEESEEL T sequence 1 SL
M __getitem () JrykmyHE EHIR S

R R AT T for MRERVA LA L HALTFE AP (zip (), map (), ..o H—AEN
MRAENSERAL BN EREL iter O B, BELREZNRIENS . XFEAEE ] TXHEE AR
—WME I o AEGEH AE AR, REFEARERA iter () 23 A CAHRAIRINR. for iFRS
F B VR BEAREE A, B — NI ) R Ay 4% 22 B RAEIG BRI R RAFE AR o 2 Witerator, sequence

Flgenerator,

iterator ([E{C%%)
FRER— TR BRI S. ER M ERSN __next_ () F¥E @R HALL N E R next ()
FFBA R B I, 24 3% A FcE v B PRES | & StopIteration {iF. FXBFEAARX &
FIEEEI AR, RS _ next_ () HERSFIKG| K StopIteration, EAAFAMIHA
_iter_ () HEHRRFNZZERZSNL A S, HEASSE W2 EAXTS, nrg T HAbn]
B E KB . — D REWBIINSARLE 2 2 R A R EAQpgAA. Zde x4 (il
list) FEARBRRGHAL A iter () BREEUEAE for TERHEHAER S =4 — AT HE R AR . WIERAELL
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T OL N AR AR 220 [ 7 2 1 5 A R P A S i e — A 4, (R E R 2 —14>
A
& typeiter SCHA] AFRE B 2 L
CPython E{{E4EI : CPython WAHSE— MW LRI E L __iter () MIEEK.
key function (Hp=X)

8 pR s T R 2K (collation function) ;2 —fE W] IERY (callable) PR, ‘& & [ —1 A HEJT (sorting) B
FEJ¥ (ordering) (fH. B, locale.strxfrm () i FHAEIA 8 T s & HE e AE 0 i HE v 8

Python 1y 2 TH, #R#EA2 DASH R A Hil e 4w 7 s . BMAHE nin () . max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () i
itertools.groupby ().

AR T DU S SR . B4, str.lower () method ] RAFEEIA 43 /s HE e 1) 8 i
Ao B, —MH KW A AE lambda EH A go#E, fI0 lambda r: (r[0], r[2]). Ji4h,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () [FJ=1H
58 bR 211 7 PR =X (constructor) o A ] 2 S7 A0S SR pR 2R A 81, 7 2 AT HE )

keyword argument (B8535 19)
w2 Eargument (5]%%).

lambda
i H—expression (GEF ) FraLi)—17 [ 4 7RG X (inline function), 7% pR zCHE I IR . 57
lambda pRIFEEE lambda [parameters]: expression

LBYL
Look before you leap. ( = JE\If&AT.) 17 4 5 Uk G e e 7P ny sl 2 4 22 1, IR R e Es . 2
T EASBLEAFP Jr e B T, HEMRra e fir2E if Mk X

TR, LBYL HaUA2E [ =8 1 [&47] Z M5 T 8EWE: (race condition) i
Bt BIANPANAES if key in mapping: return mappinglkeyl, WIERS— (B4 EEE R
ZRAALEAARZ T, ¢ mapping WRERR T key, HIGZFEXAGH & KA. 508 AT AR 88 (lock) Bl H
EAFP %5 7 =UAARE) .

list (#H3%1])
—7Fh Python PN Esequence, BIRZ MF) 3R, HEERLTHAET T ROEAHm TR, FRTRm
R 2R O(1).

list comprehension (£ 4|45 &35
T FH A {7 5 ) R e B, [ R A SR DA list Rl B ¥, result =
['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[FELE—{fFE list, H
£8 0 5] 255 #EE), Fra HEr TS A8 (0x.). 1f TR RIER . AR, Bl range (256)
T T TR A SR L.

loader (EARY)
—(H BEER AL Y. B AEER MK load_module () ) method (7). HARHEN Z
Bifinder (FAggR) . HZAMEFE2E PEP 302, Bjitabstract base class (T EREE) , #H2(E

importlib.abc.Loader,

locale encoding (|5 J &%)
JE Unix |, ‘B4 LC_CTYPE B EM M. BrJPAH locale.setlocale (locale.LC_CTYPE,
new_locale) K&k E.

1F Windows |, ‘22 ANSI U E (code page, i@l "cp1252").,
FE Android 1 VxWorks |-, Python i ] "ut £-8" {EE &I 415 .
locale.getencoding () BI#EH SERBUE S K gmigtg .

WEE A% filesystem encoding and error handler
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magic method (T J71:)
special method (FpEI7H:) m—E3EER R i .

mapping (k)
—HAEAE, B SRR S 4, LB/ abstract base classes (il FLRHHE]) 7, collections.
abc.Mapping B{ collections.abc.MutableMapping [ 3§ % ) method. #j ] fl 4% dict.
collections.defaultdict., collections.OrderedDict #l collections.Counter,

meta path finder (JCIXRFRY)
—FEE I sys.meta_path [ finder (FAGES). TCEAIRFARPRELYA /238 B F 48 22 (path entry
finder) FHEEZAA] o

BN TCIS AR AR A B AR method, #52[F] import1lib.abc.MetaPathFinder,

metaclass (JtHE])
— 7 class ] class, Class & F& i FE & @37 —1# class & 7. —1H class dictionary (FF#L), DA —1F base
class (EJRHE) A5, Metaclass B F %208 518, [EIE7 % class, KZHAY Y48 e U5E
O AR B /. Python RYFFEIZ EAE Y& AEEIE 7 H #THY metaclass. KA/ (5 & 18 K
TEMNTH, (AR2ETHERE, metaclass i DARULEIR AEMOMET E. BMEs ket EE EFE.
WM ATAE A BEW RS . BEEAIAES (singleton), AR L HABKATE S

% %] ATE metaclasses 25 i Pk 5] .

method (J51)
— 7 class A< B E e ezt A method FEIEIIL class BEf— M8 B MERERTIY , JUIe 3t €175 554
P EYE S —Bargument (5130) (W3 BB #HARE self). BEfuncion () Hinested
scope (HRAE ) .

method resolution order ( J5 7 M7 IE)T)
T5 YESEMTIE Y 2 AE 2 JR A B ) RE v, base class (JERIRHHE)) B FMET . BIRS 23 lRES,
Python T 4% BT I AT YR A0ES , 752 (E) Python 2.3 il VAT IE )T .

module (Kil)
— [ #4T: Python F2£2UHG R 41 4% B0 (organizational unit) FYHI1F. WA —MEmL S, BESTEN
Python {4, B IEHE himporting H)iEAR, #iHA 2 Python,
s s Epackage (£44F).

module spec (BigHHI#%)
—{E 44 ZS 1, B RN AR A A import AHBA &5l B & importlib.machinery.ModuleSpec
) — (.

MRO
#5 2(Elmethod resolution order (5 HEMEATIET) .

mutable (vW%£H1})
AT EEME AT AR S M A, (AR IR id O o A& Eimmutable (ARAT5911%) .

named tuple (Fff%c4)
fhi#k [named tuple (P4 7CAL) | JE464E tuple #RAGEME TS class, FERYT K] (indexable) JLE
W DA P44 JB M AR A 35 BEAEV K, class H0 W] DASLA HOAMA A

f 2[FlgE A F] 2 named tuple, {35 time.localtime () fl os.stat () [EHEMME. F—HF T2

sys.float_info:

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

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

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

True

20 Appendix A. {7 5E


https://www.python.org/download/releases/2.3/mro/

Installing Python Modules, (] 3.11.13

HEAZTHZNERE (i EE s F) o seah, HZedHiRn @il 2E e XM tuple 4k
TR SLHE B AR By SOk A . XA ZRTT AT TS, i nT AE g 4kK typing.
NamedTuple, B{#(fiH T.J BR¥ collections.namedtuple () . F—MFXBLEHEM—
SUF T 95 5 5 N B 224 SO IS A RN v

namespace (i %23H)
SRR . RS M2 DA dictionary (ML) WEEVE. A I . lny KEE K 6y 4 25
MAEY R (FF method /) A ERK M. M4 HFERDT Ik, K EREHAL. 6
W, izl builtins.open fil os.open () 2 ifidh e MY fiv 44 25 W A1 Zr B . i 4% 25 ] o oh 1
file o [ 40 2 WA AR AL AE B4 — R pR =X, 2RI ] s e T kst k. 4, B random.seed () If
itertools.islice () MHEMIZFIR, EER A ERH random fll itertools WIAHAEEE.

namespace package (i Z23XMIE:)
— il PEP 420 package (£F), & HBEVEEFE 14 (subpackage) [1— 7545 . s 25 M (4] AEEIA ECA
fyger ek, T FLEBAEE PR R (Hreqular package (IEALSHE), WPEMEPEA _init__.py
EAESE .

Bk Emodule (Fi4) .

nested scope ( HUR{EMIK)
REE)22 I8 4N 7E 3% (enclosing definition) H S B BE J1 . BRGIZKRIED, — 13 p& =X A 2R S A o — Ml e =X
wiEs, MemE2ENgm . @iE, ERFGEEET, SUREREEE HR2 R,
Y P I [t R e e (E VR S b s O B A IR, Aol s IO AR el 44 25 ] P ]
B E A . nonlocal ZAFFEIMNEEREET TR A

new-style class (FiXJE([E])
XHH BETE N T A X2 R HARE . FER P Python MitAHr, HAA B ke i A
Python Ffi R iGFK, @1 __slots__ . #ifiikds. FHEEYE. __getattribute_ (). FKHEMEH
SHEF.

object (1)
HARRE (BrEsi) MuiEMITE (method) WATMIERE. EHIETAMnew-siyle class (Fi=CHHE])
M F 4 base class (ELJEHEE]D) .

package (E1})
— il Python f¥jmodule (Fi41), &7 DAL 71540 (submodule) B2 EFIHY T4 (subpackage). F#7 I
Ma, EFEHA __path_ JEYER—H Python #i4.

Wt Elregular package (IEFIEAE) Hinamespace package (4423 MEME) .

parameter (Z4f)
T function (PR F) B method & & 1 (1) — 1l fiv 44 L #Y (named entity), ‘& 45 B 5% o 2 e (F 42 52 1) —
Hargument (51%%), SAERLEHE FHR 205 8. WA IR R Y 2 8oEa:
» positional-or-keyword (LB HIEET): FEHH—(87T DA% 12 15 5 ORI M 425 7| Sl g 51 9.
ERESWEREAL, FIPAFR foo Fl bar:

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

« positional-only (PEFRALE): W] —H HAEH MO EBHR ALY S . fEm-UE RS MR 5
—f8 /o0, iR PAERZ T OUHT I E SAE RO B2 8, BIANLAN Y posonlyl A1l posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only (fEFRBASHET): 88 HBE AR SRR AL 5 | 3. e e | RT, 4
BT 2 Wi v B 2 B (var-positional parameter) B & BLALIY * FI0, ST DATE AR 8 FE R
BT 28, BINPATY kw_onlyl K1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]
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« var-positional ({EREWERALE) : FEU]—PREDMERF AR Bhro 8 5 | B (TEC WM 2 BoE 2
MR S [ 2 4h) . BB ER ERIEHS WA R T E L~ AOGERM, GIILA T args:

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

o var-keyword (FERUCRIIBET) : $6WITTHERLEGH (E BRI TSI (FEC WAL 2 B T2
FERTHAE TSI B2 50 . RS ORI LS MR RE T B ILE * ACEH0Y, (LI e 1

kwargs
S BT DATE IS | USRI S TR 1, LT DAL e SRS M 15 | P o TE AL

Ty 2 EIsEFR R argument (5130) W H . & REJEH RS A28 M2EE., inspect .Parameter
class, function &, AN PEP 362,

path entry (J&£$3H )
FEimport path (5| ANBAR) HEg—(ANE, Mipath based finder (FERFEEH) TGy ) G35 Z0 EHRF
% import A .

path entry finder (BXfS5H H845%)
#{ sys.path_hooks Htff—{F ] FEIY {4 (callable) (7 RI—AEpath eniry hook) Fr o/ ) —7& finder
EREE AT LA—fpath entry e (AR .

BT R AR TE H A RS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (&% H(E))
— MR, BRI AR E path entry P TEOLF BEAS ] sys . path_hooks %
ZER [l —A path entry finder .

path based finder (FLIREEIEIT MRS )
THBRIY 7UIAAE F 4 % (meta path finder) Z —, "BA&AE—{Wimport path F1¥8 22854 .

path-like object (Jip&7EHn1k)
— AR R RSB BRI ] DU — IR EE R str 5 bytes P, 02— ME
{E os.PathLike WERIY:. BBPENY os. fspath () BRI, —f%#E os.PathLike W ERYH:
A P EEE] str 3 bytes MR AFKAR; 1M os.fsdecode () [ os. fsencode () HI4EIT H A
el str M bytes (&R, | PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 3¥[F[$#£22), PEP 22—k sHEIR S04, B REE] Python #+ k¥
A, BUZfHiA Python ) —f B Dl REE % DI RERY AL T FIBREE . PEP JEa% B4R ALY By B8 DA B wedi
FIREMENE R

PEP [ FEH 1, 2B EV I IR AHR 58 . AL b B S A8 B B SN E , PAKZEAA Python
WREHERRIRE, Bl 2 . PEP fEH S e d et B B g e s s

#2([F PEP 1,

portion (34))
e —HE P — AR (WATREREAEAE—M zip D), LR AR S — M fr 44 25 44 (namespace
package) G rE(ER, 41[A PEP 420 Wiy E .

positional argument ({38 5[8})
s Flargument (3]38%).

provisional API (%47 API)
W7 APL g, TEAmME R 30 2 A 251 (backwards compatibility) R, #E BRI APL, BER
WA, REEME BT, M EEAGE ERNEE, FURZ RSN BREG LI,
WA R B R AR S (H R AR ) o 5 TS S EAS & S i )4 HA API %
AN BIARES I Fe B A BRI R R I, M4 gk

ISR T APL, [ ASFHZS 8 SE 0 i E) [ et MRIE 48 ) — S MET R B R, 17
SR sl AT AR — A I AR A I AR E T 5%
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T2 {1 3 R ol A5 o o XS R R TR S T AL, T R S R R R A B T 25 B A R R R T B .
2[F PEP 411 | fift 8 Z 404 .

provisional package (17E1})
i 2[Elprovisional API (4T API),

Python 3000
Python 3.x RAMAMERE (RAARIAITER, RS 3 RGBSR R EERM AR, ) AT A4 [E)

[Py3k].

Pythonic (Python JE4%11)
—HAE B, EMEM T Python 35 E SR B HEE, AR (0 HALSE 5 WA &R i
TR, B4, Python i LAy —FREME ML, EH M for BuAs, H—MmTERWIEW A
TCEIEATEE . #F2 s EEA SRR IR, FTAARNZE Python (1) \AG W& 6 F— (8 BB =t
WA

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

HIBZN, DA IERERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (& #45%)
—f8 TBE IR, BB —RRTA R IV TR e A P E 3610 class. pRisEK method 1Y [
&1, fn PEP 3155 it Esg. SR TEE N BRI class T, BRE 24 REELHA) (444 RAH ] -

-

>>> class C:
class D:
def meth (self) :
pass
>>> C._ _qualname_
] C Al
>>> C.D.__ _gualname_
'C.D'
>>> C.D.meth.___qualname
'C.D.meth'’

ARG RAAHRE, T ATRE & & (fully qualified name) & FR7R %A 5 R B B AR, AR ARAT )
RLEM:, Hlil email .mime.text:

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

reference count (Z K1)
IR — AR 2 R T 2 G T R BB, B R IRELE (deallocated). 21
F¥0E # AE Python T NS B AR, (B EEZCPython BAEW — B cZE. T3] DARE iy
getrefcount () B&RIEME—{ERRE P 2 BT

regular package (IFHIE1:)
—fRE G package (£4F), Flan—ME& __init_ .py R HEIEL

ek s Elnamespace package (423 EELE).

__slots__

TE class [E1RRAY— 8 E5 , B # b T E 5 E 0 v 25 1, DAKIH R 001 dictionary (57t ), 244 RO IR

23
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i BESRRZ BT , (HEA B AT fEL O 1, Sty P B A IR AE — R e IR B ¢ (memory-critical)
(¥ P R AP K R B 2 A (D

sequence ()J3:41)
—Fpiterable, BSLFFET __getitem_ () FRERITVER M A BEERT I HAITE A ITTE TN, HE X
T—MREFAKER __len__ () k. WHEMTHIEKLA 1ist, str, tuple fil bytes %, Ik
EREA dict B getitem () M __len_ (), {EHEMHIEAZAWESHIEFS, KN #HE
Bhimmutable M A S BEOR AR ITTE .

collections.abc.Sequence IR E X EN T —TEFEFEWRE DO, BFE __getitem__ ()
_len_ () ZA4b, BEINT count (), index (), _ _contains_ () fl _ _reversed_ (). SE¥
W R BN DA register () SR HIM . BARECE Xl AT B EZ 308, 5
5] 38 P AR

set comprehension (48 %4 ER)
— TR B, AR B T [EMC A i G A e K, B PR A DA set [] {3,
results = {c for c in 'abracadabra' if c not in 'abc'} @F4E—fHFEEset: {'r',
'd'}. #2[F] comprehensions.

single dispatch (¥L—H)E)
generic function (ZRIpRR) PHEEM—RIE, FEdt, BCVEMSEERR SR B —T | B BU(E.

slice (YJ})
—E P, B —Bisequence (JEH) [HE—EB5r « BT —BLYI R 05 v 28 R B4 9% (subscript
notation) [1, A LSMEFE, AT HERHEY, Hlil variable_name[1:3:5], fEFEHE
(M) FrokmElss, & slice ¥4,

special method (5% Jj1):)
— @ Python | BIFN Y method, IHA SRR TR AT AAESE, HlAnNk. &% method 194 7§
EryE BREEAN4E A Wi E T EE). Special method 7 specialnames H 7 #EAN IR

statement ([4iiAX)
BEAR=E A (suite, —(EFEAE TEIR]) P8P, BRARITT AR —{fexpression (FEE ),
BESHEEE (M0 if, while 5{ for) MEZBEEEHEZ —.

static type checker -- i 2K iy 2%
BEHL Python MCESH-HBEAT 404, DAREHR MBI QnpF BRI AME LR . 53S0 k2427 AR typing
752

strong reference ([F)1Z1#)

1E Python ) C AP /1, 35| HJ2 38 NHFFA 51 B Br A X S5 . FE8)EES | A iha] 1 98
Py_INCREF () KAREGRG| HTAEMIERS | H BT Py _DECREF () KRREILE

Py_NewRef () A NI — WS FOES 1. 8%, (R DS N i, LAEND
Z M8 LIy py_DECREF () R, PARESRER—1H2 M.
Yk 2[Elborrowed reference (fEHZ2M).

text encoding (3L &hils)

Python )52 52— Unicode #5 %] (code point) (/%4 (#E[EFF U+0000 -- U+10FFFF 2 [H]). #raif#
S, B AL E— A e 4751 .

A = B SR B e AL e 41, ARED TS, A 07 oA e 51 B e ST v ER B AR B [ AR5
(decoding) ],
B 2RI SCF PSS IS (codecs), BIMuSARE] [ SCF4f5 .

text file (SCFEREZR)
—(HBEEREICR B A str Y —MRfile object (REZMIMF) . EH, SCTFARHREE R FRATTH S
B &N (byte-oriented datastream) [F1&r [ B i Hlrext encoding (LFHif%) . LFMEEMGI T4 PASCE
R (et ok 'w') BIEIAEZE. sys.stdin, sys.stdout DA io.StringIO BB,
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it Ebinary file (Z3EHIEE), BRI A1 4 B 4 b (bytes-like object) IREFEY)
.

triple-quoted string (= 5|%E[E)y2H)
=R 58 () 5195 O MPEERER R a8 . BEREMEIE SRR 5 | 55 5 AT 48
NG, (HERFAZEEA, B REAE . EMiRn] AZE T P& A BEE (unescaped) Y 55|
SERIEES 9%, M e MASTE (8 4 7T (continuation character) 3 ] ABS 217, BHAEMEME
(I - ER R E A A

type (7[E])
— 1 Python {4 (EIEIE T8 & ESER Y By AEa —MRE., — e ZERT AR
BB __class__ HAAFHL, BPA type (obj) HAEEK.

type alias (U[EIEI%)

—EBER [ FER, SR RERS E 4 —MaREST (identifier) ACHENT .

MPE % # i EL R [El3E = (type hint) R4 . Bil4n:

def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

.

FTPARISE R, R AR

f

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

L

2 typing fl PEP 484, A IWINRERHEA .

type hint (ZI[EJH53)
—Ffannotation ([EVFE), B E M E . —F class JB 1 —08 e& 2 1 2 Bl [ml 8 ) FE I AL,
RAPLRZ AR A Python FsR I3k, (HEAIXN# AL e S %5 46 k. BIdaelrg) IDE
SCRA I R A .
Ais s, class BEAR R, ORS Rieiag) BERE R, DA typing.get_type_hints ()
RAFHL
#2[E typing fil PEP 484, A5 ILIhRERIHEIA

universal newlines (i JlIIEA75270)
—FERE SCF R (text stream) [ 520, &% AR BT 1R B EE-— 4789 85 9 Unix 77261 '\
n', Windows €% '\r\n' 2 Macintosh 5% '\r'. #2([F PEP 278 1 PEP 3116, DA KA
bytes.splitlines () WYMIMAE.

variable annotation (5&3}(E)f%)
—(H 5 88y, class B iannotation ([EIFE).

(RS MK class Ja vy, JU{E /2 B8R -

class C:
field: 'annotation'

SYEREE T AR D ERR T (ype hin): B0, FERSEEYIGEAT int CBE) H:

[count: int = 0

5 W (EIRE 1) REVAAE annassign T2 6 A FEANIG R .
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#5 2 [ function annotation (FRR[EEE) . PEP 484 1 PEP 526, ¥4 HWIhgemdik. BAERNREE
Bk, 7752 [E annotations-howto.,

virtual environment ([FJHER %)
—{ o VEFR B (cooperatively isolated) 1T B35, BEF# Python [ (i /I 2 FI JE FI R 2045 DA e 46 Rl T+ 4
Python BEEIE:, A G #HF —H R4 FEF T H A Python i HI A1 T A= 4

W2 (F venv,

virtual machine ([FJHEREZS)
— iS¢ 4t R T S SR BB (computer) . Python [ [EMEMERS € 11T thbytecode (1LTCHMS) e ir
AT

Zen of Python (Python Z[F])
Python 55T J5 RIS B2 41 35, HLFIZA B iR SR AGE FH ERE . Bes) R mT A 7F B B =0 0o
REA [import thisl ARIIE.
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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.

BRA  FEBE Fn waE GPL 18514 7

09.0%F 12 A58/ 1991-1995 CWI B
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
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 =
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 PAE 2.1.1 2001 &4 PSF s
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https://opensource.org/
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#E): GPL AHZAEIRF R 21E GPL R #[E Python. Af§ GPL, A7 Python FZHEHS AT DA A8 [EE ik
RIHAS , AR ZAE i 8 S REIBR IR . GPL AHZS (1 2 HERLAS: Python T DA% A HA/E GPL T 85 [Efty ik
BRI (HEERERERIATT.

IR 2SN T, £ Guido 8 NIAT, TfHE LeiA i B [ERIE AT fig.

C.2 FANREMHLEMFGXER Python SR

Python I B HIE SOOI BRHE R FL IR PSF 22 HE & 49

% Python 3.8.6 Filf, [EIWISCHhayaifsl, R AR, 298 FHIZHE (dual licensed) ji» PSF #ZHES
#1DA K Zero-Clause BSD ¥ 4¢ ,

AL Python H S R BLR AN R4 HE . S LR RENS & B S 2 AU — i pia) i . B E Se 4%
MR SERIE R, TS0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.11.13 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

3.11.13 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 3.11.13 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 3.11.13 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 3.11.13 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
3.11.13.

4. PSF is making Python 3.11.13 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.11.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

30 Appendix C. ;53 {Big



Installing Python Modules, (] 3.11.13

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.13

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.13, 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 3.11.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢ BEOPEN.COM % &%)

BEOPEN PYTHON BRIFIZHES I 1 ]

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

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

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

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

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

BT 1)

C.2. ANFRHLIEMMFAMEA Python B &HIERR 31




Installing Python Modules, £(F] 3.11.13

(R E—1)

6. This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.

Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a

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

third party. As an exception, the "BeOpen Python" logos available at

http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

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

C.2.3 ¥ PYTHON 1.6.1 B CNRI i &#

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.

BT 1)
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7. This License Agreement shall be governed by the federal intellectual property

law of the United States, including without limitation the federal copyright

law, and, to the extent such U.S. federal law does not apply, by the law of the

Commonwealth of Virginia, excluding Virginia's conflict of law provisions.

Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed

under the GNU General Public License (GPL), the law of the Commonwealth of

Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
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 iBEE#W

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 Fji* PYTHON 3.11.13 [FIEA #F#2X 5509 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 ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 S A https:/www.wide.ad. jp/

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 FEFH¥ socket fR¥E

asynchat il asyncore B DA N EHH:

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 ZEimf2Fufy

xmlrpc.client B E DA

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

BT 1)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(M L—H)

C.3.8 test_epoll

test.test_epoll BHAIS AT ULHH:

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 MLAL¥SHA kqueue 7 MHIAL {5 AT 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
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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 #%2%540 % Marek Majkowski’ 3 JjA Dan Bernstein 1) SipHash24 J#2 3 EHE. BHSAT
B

<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 Ei dtoa

Python/dtoa.c R T C [ dioa il strtod B, FARG C AR B 17 B M 2 5 B AEE). 32%A%
L 2f1H: H David M. Gay T fIRIAHEZE, B BAER] ASE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c F#. A 2009 4 3 H 16 H AR ZR M EIAHE 200 & DAR IR RESEL 32 f i Y -

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

The author of this software is David M. Gay.

* % o

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

* % o

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

* % ok X

*

*

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.

*

BT 1)
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***********************************'k***************************/

C.3.12 OpenSSL

MR B R GRS, W hashlib, posix, ssl, crypt BIERA{] OpenSSL R Mt fE - L4, Python
i) Windows Hl macOS 23 7 ] fE 104 OpenSSL PERYRIA, FrAFRA AL I A44%—14 OpenSSL ¥ HIIERY
Rl A< o T OpenSSL 3.0 it Je HUSEEATAE AT, ] Apache ¥ RTIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

i

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.
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"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

(BT —1)
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the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

Disclaimer of Warranty. Unless required by applicable law or

agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,

(M L—H)
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work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ M AU 51 expat JRRIARF A, BRIEBLE T ——with-system-expat:

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

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

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

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

C.3.14 libffi

BRAEFEGE _ctypes AR EE ——with-system-1ibffi, 7 RIF%HE & H—MES libfi JFIAHH
AR AT

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

The above copyright notice and this permission notice shall be included

in

all copies or substantial portions of the Software.

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

(M L—H)

C.3.15 zlib

WAAE R FE L H BN 2lib A PABUA R IR 8 2 14 878, Alazdfse & —MES 2lib JEaaasn &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.
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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 H|sXEH

test A FH C14N 2.0 HIFAEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C #8uG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgzz, H 2R 3-clause BSD 1% i 25 (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.

EAEATH T Sun Microsystems, Inc. 155 (E (g A BRI 2 SRS R 1D . IIHE00 U 22610
B G, IR Sun CUBEPAIRT A % K

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BURAHLETI}K H uvloop 0.16, E2ET MIT ¥l Uk & ATHY:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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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https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://github.com/MagicStack/uvloop/tree/v0.16.0
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APPENDIX D

=
i
|mit
If

Python 132 {73 [EHH SO JRE -

Copyright © 2001-2023 Python Software Foundation {4 & — ] .

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

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

SERMR R G 2 05 .
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3l

Rk EHIE

S |

2to3, 11

>>> 11

_ future_ , 16
__slots_ ,23

A

abstract base class (ﬁ%%ffﬁfﬁ) , 11

annotation (%) ,11

argument (5]%) ,12

asynchronous context manager (3”35]*/}:’%%
EHE) 12

asynchronous generator iterator (3 [F %
El4 #ERE) 12

asynchronous generator (FFEFMERE) ,12

asynchronous iterable (ﬁHﬁ]%}T’Tﬁ%ﬁ’) s
12

asynchronous iterator (R FERE) ,12

attribute (BM#) ,12

awaitable (F&&HH) 13

B

BDFL, 13

binary file (Z##|# %) .13

borrowed reference (fEFHZ4H) ,13
bytecode (fLiC4l#5) ,13

bytes-like object (MfL LA EMHF) ,13

C

callable (F=Ew4p4) ,13
callback ([E®) ,13
C-contiguous (C H&H) , 14
class variable (¥[EI##) ,13
class (#[E) ,13

complex number ([El%) ,14
context manager (FEEHEAE) 14
context variable ([F3E# %) ,14
contiguous (EAH) ,14

coroutine function (HEER) , 14
coroutine (#H#) ,14
CPython, 14

D

decorator (HEA4i%) , 14

descriptor (H®%) ,14

dictionary comprehension (FHiE&HEH) ,
15

dictionary view (FHApid) ,15

dictionary (F#) ,15

docstring (EHF#) ,15

duck-typing (%FAE) ,15

E

EAFP, 15
expression (BEHZR) ,15
extension module (#EFAEA) ,15

F

f-string (f F&) ,15

file object (BZEMHH) ,15

file-like object (M EMH) ,15

filesystem encoding and error handler
(REAGEBMERZREZR) 15

finder (&%) ,16

floor division (1 FBUEKRE) , 16

Fortran contiguous (Fortran #&H) , 14

function annotation (& RX[EIE) ,16

function (B =) ,16

G

garbage collection (3% EY) , 16
generator expression ([EJ4&#REHR) , 17
generator iterator ([El4 Z[EHRE) ,17
generator ([El4#) ,16

generic function (RAEER) ,17
generic type (RAAF]) ,17

GIL, 17
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global interpreter lock (4 HEH4H) .1

H

hash-based pyc (#EIZE#H pyc) ,17
hashable (" #[[EIH) ,17

IDLE, 18

immutable (R &4#) .18

import path (B AEAE) ,18

importer (3| A\ #) ,18

importing (3| A\) ,18

interactive (Z##) ,18

interpreted (E%ﬁfﬁ) , 18

interpreter shutdown (E%%&Eﬁﬁﬁ) , 18
iterable (FEMR#ME) 18

iterator (ﬁ%&) , 18

K

key function (#® =) ,19
keyword argument (B85 5|%) ,19

L

lambda, 19

LBYL, 19

list comprehension (BZ|4&4EH) ,19
list (&%) ,19

loader (#FAH) ,19

locale encoding (E %) , 19

M
magic

method (ﬁff) ,20
magic method (BT FiE) ,20
mapping (¥#B:) ,20
meta path finder (TGELHFMHE) ,20
metaclass (FLHE) ,20

method resolution order (FEMEATIEF) ,2

method (7\7’«‘2?) ,20

magic, 20

special, 24
module spec (HAME) ,20
module (}fﬁ,ﬁﬂ) ,20

MRO, 20
mutable (&Y H) ,20
N

named tuple (FMf&t#) ,20
namespace package (& =MEH) ,21
namespace (@‘%?ﬁiﬁ) .21

nested scope (;,-%H}M’F)ﬂi*i) ,21
new-style class (F=%[E) ,21

7 O

object (##) ,21
P

package (£#) ,21
parameter (2% ,21
path based finder (EREEWFHmE) ,22
path entry finder (BRBIEE SHHE) ,22
path entry hook (B&IEEHFE) ,22
path entry (BAEIEEH) ,22
path-like object (¥ELHH) ,22
PEP, 22
portion (#4) ,22
positional argument ({L % 3| %) ,22
provisional API (¥4T API) ,22
provisional package (EATEH) ,23
Python 3000, 23
Python Enhancement Proposals

PEP 1,22

PEP 238,16

PEP 278,25

PEP 302,16, 19

PEP 343,14

PEP 362,12,22

PEP 411,23

PEP 420, 16,21, 22

PEP 443,17

PEP 451,16

PEP 483,17

PEP 484,11,16,17,25,26

PEP 492, 1214

PEP 498,15

PEP 519,22

PEP 525,12

PEP 526, 11,26

PEP 585,17

PEP 3116,25

PEP 3155, 23
Pythonic (Python JEA#s#) ,23

Q

qualified name (fRZE47%) ,23

R

reference count (& E3E) ,23
regular package (IE#E#) ,23

S

sequence (%) ,24

set comprehension (%é‘ﬁ?é\ﬁﬁ) ,24
single dispatch (E—3)E) ,24
slice (1K) ,24

special

52

EL]



Installing Python Modules, (] 3.11.13

method (F) ,24
special method (%% F i) ,24
statement (E®RR) ,24

static type checker —-- #AXRB AR, 24
strong reference ([FJ&K) ,24

text encoding (X F##) ,24

text file (XFHE) ,24

triple-quoted string (=3 3EIF &) ,25
type alias (E[[E[F4%) ,25

type hint (B[FHER) ,25

type (H[F) ,25

U

universal newlines (HEAEMTETT) ,25

\Y

variable annotation (##[ER) ,25
virtual environment (fﬁ%iﬁ) , 26
virtual machine ([FJ## %) ,26

Z

Zen of Python (Python Z[E]) ,26

e ]
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