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CHAPTER 1

—fizhy Python B REE &

1.1 —figEM
1.1.1 (/& Python?

Python 2 — T F[i#MY . HEIH) . W8 mREREERE S . B0 TRAL f15h. B)AUE (dynamic typing).
JEEE PR B R RUE], PAJ class (BHE)) . ERESCIRWIFE SR 2 S 2 RE AR SR L,
FEJ73X (procedural) F1eK :(5E 7 (functional) F23itl. Python &5y T R DI BESLAEH WG W0 RE L. EART
Z RGP RR AN, AR TR A R AN, [EHAE C 8 C++ P DA sE. B W DMEE—f
PR, BT RS A AL I (programmable interface) fE AR, #f%, Python ZH[[EJ (portable):
EREEATIERFZ Unix (%488 [, 443% Linux Fl macOS, thAEEIT7E Windows L.

R L(EA, #E tutorial-index FHlG . Python 1] 54 fi5 1 ] 45 ) HoA /1 47 5N B2 DA I B2 Python 1) %
i

1.1.2 {+[ElZ Python kiR S s 7

Python #{(#§ 54 € (Python Software Foundation) & —fifl 37 i JE4 FIMEAR &%, & #EAT Python 2.1 JiUHLZ A2 2% i
A HRHE. PSF Bl fir7E A & Python REaXi a5 A B 10 BIBUR LGB 517, DASCE & Python 1] . PSF
HEMANEZ hitps://www.python.org/psf/.

TEERABRA PSF 20l . SR T Python HABIEMRA M, #5% PSF a0 E B &Mt S8k



https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
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1.1.3 f&/ Python B5% X fay ki 4 PR #1105 ?

T DA 5 B R MO AE T AL N, PSR R Wb, (B ELE AR EE A AL T B Python F B8 SC 2+ 8
TRIELERTRERN AT, ISR AR MR, LRI DAY Python FRARTEEINIE, DABAREEL it (fxila
FA0) §58 Python fEIA, o4 DASLAE L4 B E & Python MlENA. 65K, FoMOn8k 6 AL B3 B A7 1)
Python ¥ .

a2 E FHEEm, AR ERARERIRI PSF $2HE 4 S0 i
Python #RELZFIERIHE, 7eiebfisT FHERF 4 it ﬁﬂ%? s 2 [ET i 52 601 UK AR SE 2 T

1.1.4 E¥EHE Python SikgIEH %k ?

PAF 72 H Guido van Rossum JIT##%7, B E U1 a0e] B LR Ak 7 S R4 2 -

A CWI i) ABC /NP A BOAR BLREH 5 0 I S AR, i B ML 1, FERE T
1&%%%)?(\:;( i acn AN . 52 FF2 Python DUREMEIR, (A5 Bl M HEMET T BRA 202 AL A S A
AJEH E R B E] (EEHE Python HFgAIEI#RC AR ) -

&*%ABC nnmﬁ — SR HRWHEE MR 2. MEHT ABCRES (SUHEME) K&k
AR AT RERY o $EJ: ez R TR KR —. AL ] Modula-2+
(48R, Modula 3 fEEEt ek, [FE T Modula-3 [ . Modula-3 352 1Al 4h %
3 h—2% Python R FEVEFIRESE AL IR .

FRHE R IEAE CWI ) Amoeba 73 B U/EE R G/ TAE. RMFFE L4 C #2505 Bourne
shell [EIAE {7 7 LRI T R LB B, H(E Amoeba A HCHYRBIEIU AN, TS S A
Bourne shell {47770, FK7E Amoeba "7 FHERFRAGACER , (TR R =k 2 5 AMEERE S s
R

FIIREE], —FRHRABU, ABC HYREE(EL AT DAFFI Amoeba 2 & I Y Y (A H] 5 1% R 2 3% 5
Ko FTMHIE Amoeba HIFEF R EEN, FroARERE, RFEE— @TU\EE{Z}E?EE’JF.H H o

TE 1989 AERGBIGERR B, FAML A, FroAREERER—T. 7EE TR —FL, i
SRIGKIR s P RTEEBL I %5 g, {H Python ¥E Amoeba 3 52 H i) i I 15321 17 MUSHCHEZE 1) B T
LI M el it AR (Ve 1 T 37 2 S el

1E 1991 4F 2 1, R —4F 2R e, KIEE M €% £ %) USENET, H bt E#RTE Misc/

HISTORY fHZ 1,

1.1.5 {2 Python {ERIEIE ?

Python 2l . MBSz ARl =, T DA ARERT 2 A RIS Y A

A RE SR T R R, E T AR R (IERLERE, Unicode. %2 MM 2 ERE) |
A2 (HTTP, FTP, SMTP, XML-RPC, POP. IMAP). #iili TR (¥oolllit. HERE. kg
Br. #IHT Python R HE) PAKAESERGNT (RHEIFNY. A RS, TCP/IP i) (socket)) ZF4HIK. wh#r
% library-index iy HE], PATA#RT AR, BLob, @A KN4RAE =78, S5 Python £ F2]
(Python Package Index) 3RS IR AR BRI B,

2 Chapter 1. —figfy) Python ERHZEE


https://docs.python.org/3/license.html
https://www.python.org/psf/trademarks/
https://pypi.org
https://pypi.org
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1.1.6 Python BIMRAHR R M EINITE(ER) ?

Python 4% WU A & 5 4 55 [E]°A.B.C™ 5{"A.B”:
« AEFEARE - © R G5 HA HIEE RIS TR A g
* BIEWRBRUA S - HA A5 R B0 e/ )N 5 5 Hh B RS
* C [EfUMNRASSE— GRS E L3570 (bugfix release) HE .

(EE BT A AT IRAS 2 S R 8 IE BT RS o E— BT S RE BT AR Y HERG PR B, e 80— R 5 BREEIUA
fR[E] alpha. beta S {51 LA (release candidate). Alpha 27\ 1H] ) A fie A AL 1) LB A AR s 8 1) W 4
alpha B A 2 [ B A T 88 EEUR &4 N340 Beta HIEERE &, AW THARNE, (E0] g
B, SRR GO, I TR EB IR RO, A aHIET T,

Alpha. beta FIGIE B CAARA — R RTIMI R -
* Alpha JUA B aN", Hor N 23R MO By
* Beta ilRASIRAE DN, Hit N 2 LB MY BT
o RS TN, o N2 SN

EVaEEE, raEEstE 2.0aN 1A EEESCE) 2.0bN [ A2 BT, i 2.0bN A EEESE 2.0reN IR A
ZHI, TEMHEZTE 2.0 2.

T ARG [+] BB, Gl [2.2+], B ERBAHIMA, B CPython [ B3 17
R E . BBE L, R R R B RA A 5 AR, A S S Sl i 2 R — R S A, ER
Fa0l fiiz, il [2.4a0].

25 Developer’s Guide KIUE 24 XTI K AERIE R, 514 PEP 387 T f#H Z45 5% Python [ ] N 325K
WIS E . PSS FA X sys.version, sys.hexversion fil sys.version_info 3HY.

1.1.7 HEN{FFF Python BYRIAHELEZE ?
3 H ) Python &R 4658547 ik 1% 7T PAfE python.org Hitf5:, ¥E https://www.python.org/downloads/. i) BH 2
B A A W] DAYE https://github.com/python/cpython/ B4,

JE AT EAT U — M LA ezip EAAY tar 18, B L& 5280 C JEAARHS . Sphinx A% AYEIISCL: . Python bR =\ H
BiAl. #EOIRES, DASRE G HAY AT A BT . 2R ISTE R 2 B UNIX -5 E, #RJ& W] RASE B 4k &
AT

BT SR S AR RS Y A L, 5 2 (E] Python BH#E L B4 1 T 1) Getting Started” B

1.1.8 HETEF Python B(FIBAIL {4 ?
Python H FiF& & MU (A= HEEIRF SR 7E https://docs.python.org/3/ #: 3], PDF. 30510 T #1 HTML fit
AW A FE https://docs.python.org/3/download.html 3% .

HH S 52 DA reStructuredText #42X4w 55, [EIfy Sphinx [EJHH S04 T EEF ., [FIBH SCA-1 reStructuredText JE 45
fit5 /2 Python JF R #E 4 TP —54)

1.1. —iRER 3


https://devguide.python.org/developer-workflow/development-cycle/
https://peps.python.org/pep-0387/
https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://sphinx-doc.org/
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1.1.9 HERRIOFREENX, HIFH Python gy ?

L] R s . A MEE) R SO0 35 tutorial-index .
B Python BRI B2 O &RI, RGN FE, w2818,

1.1.10 FH(IJ%H Python ZHEA9F R B 5 B 4 51 8RB 7

B B4 (newsgroup), comp. lang.python, WA —(HH A5 (mailing list), python-list. I
AR 55w fe A2 10 LG A 1) WA E M, S A B4 5 EE. comp. lang. python M
BRE, AR S RS SR, i Usenet [ 38 238 55 i GEE i HUE BE 1Y U i i

BT RS BT A S S aE AT, T RATE comp.lang.python.announce HH#R ), 35 & — (AR o (1 RS 38 5 s A
FREB RIS CE, BWAEER python-announce T {£F 5] imEtm B i ST E .

I 1% JHL BT ot i P AT BRI AE ALY B 22 SR, T DAFE hittps://www.python.org/community/lists/ H#£] .

1.1.11 n{THE Python #Y beta B ?

Alpha #/] beta % 117 iU A< 7] PASE https://www.python.org/downloads/ BUf5: . B it 8517 i 4~ HR €7 7 comp.lang.python
F1 comp.lang.python.announce ;B #F4H 57, W &7F Python 14 & https://www.python.org/ FEfi; RSS 7
A2 AT

PRULTT AR Gt SRAFHL Python [ BIEEIUAS . B RRANEHN, 5 2(E Python BH#E L EIEH .

1.1.12 #n{a23c Python RIS RR G FEREES 7
T[] — g5 (bug) BUAE AT — BRI FEZS (patch), FH A https://github.com/python/cpython/issues i) [ #E
B A 4] B 5§ Python [ £ &, w5 2(E Python BH#E A E45H .

1.1.13 EEHMI Python MEME HRXFTTHE%E 7

AT 5] PR BRI B Python ()7,
F b Python 10 3 RAE 1991 4R B, (FLBIAEACR CLALHIE T

Guido van Rossum #] Jelke de Boer, [{iif] Python Fi =X 5k ntsE & B 8= lsE ke ], CWI &=
T, 4, AW (199148 12 7)), BTreerE, 55 283-303 H.

1.1.14 FEHMH Python By& ?

f, R, WAEEZIEEBRRFRE. 75 2([E python.org ) wiki 7£ https://wiki.python.org/moin/
PythonBooks B [fj # {) 2% H 1 5.

PRAB T DAFE A % 2 1 S5 B [Python ], [EJi# 5 Monty Python %55 ; sk LA S5 [Python] Al [

=P
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https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman3/lists/python-announce-list.python.org/
https://www.python.org/community/lists/
https://www.python.org/downloads/
https://www.python.org/
https://devguide.python.org/
https://github.com/python/cpython/issues
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
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1.1.15 www.python.org BIE B IS 7T ?
Python B4 11 FLAE A slam (FITH 451, Hy Python JLREESE BB HE . 5EAN &AL .

1.1.16 [E{+FIZEH&(E] Python ?

% Guido van Rossum F4AE{/F Python W, b iEFEE)# 1970 4E A BBC & EIHi H [Monty Python [1) /16175
IS ) i ORI A . Van Rossum s [EVM 52— B fl 6. 07 ELR WA ) 24 o, DR AU (D e il 75 )
Python,

1.1.17 FH/EEEK [Monty Python ByRITHEE | 15?7
REE, HEAR. 9

1.2 R E #5349 Python

1.2.1 Python g9f8E4404a ?
EERRE . HAE 1991 4EBLG, REAGER 6 2| 18 8 A # G i iR e A, W HEA R ge i, 7%
3.9 i BH4G, Python 4F[% 12 A% €kt — (BB DI REEEAT A (PEP 602).

BN SRR S S e RTRAS O SRS IR S A A, DR B S AT AR AR E PR B e o SR IR 3840
A A S B 5 ARy e (B4 3.5.3, 3.6.2), EUeiA & R s e FEshsRis b 81
A, Rl S T B E B IE, [EH G R8N TTE— R B S A8 1E B A0 BUAS T Ar AN

T B i B IS B AR T DAZE Python < #4713k 3. Python 47 i {8 2E [E#E4% (production-ready) fi i
A: 2x A 3x. SR 3.x, ILAUA LRI e P REE G FH 0 B 2B 9 o AR 2.x (B4R BRI (1
B LR A .

1.2.2 2D ATE{EH Python ?

FIREAT AT A G A, (R R A S 2 AR E 1Y

Python J2& 1] AG B R #IY, FTDAR @A SHETHOEE, 10 ELE W DA RF 2 AR A S, [EJEERF 2 Linux 47
IRERAE L, B AR BB e - vk s e e B i i (B

comp.lang.python 3 B FFAL Y% B, (HEIAEATA Python i A E7Eas it SRk L L 2 E .

1.23 FOHEMTEEHZRMER Python SERE S ?

A FHH Python [YEZEER , #52[E) https://www.python.org/about/success., F F A gt 2511 Python €50
[EIRT AR WA H #F2 AN A BRI AR B R -
#5528 B 1) Python B2 FE Mailman F ([ 51 4 B E A Zope JE AL A k4% . 45 —2E Linux 47H, %

A2 Red Hat, B4 Python 48 132 ok 4 i) e el e RG4S PO . (ERSR A Python 1A H] 41
1% Google, Yahoo FI Lucasfilm Ltd,

1.2. ZEEE 53 $a) Python 5


https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.redhat.com
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1.2.4 Python RRFAEAS HPLEFAYEI 5 ?

%5 & https://peps.python.org/ 22[F] Python $#4[EJ42 2% (Python Enhancement Proposal, PEP), PEP 2 ] 4R —1E
B ) Python BTN REM St SO, BEHEHE T BB AT L E AT . 524K — R4 E [Python X.Y
Release Schedule (1) | 1) PEP, Hot XY J&—ff 1 K 2 BEE R I iAo

B A Er7E python-dev FOF i ai i oh Tt o

1.25 #f Python REFHEHEFRHETRE 7

—MORE], A . AT BOE #1T Python B, PINAERE S e, e A R —
NS I EER, B ARRANBARTRY . BIBEAR AT DASR AL EIRES, (34K - R3S A MRV Sy R R
i B AR Z 4R Python (193, TR —F Tt e Manss EsL.

UR—THI AR AL O, IR TR L AL THR B AL . PEP 5 404 T 25| i S [0 AN M2 (backward-
incompatible) [JAE T, [F] Iy 20380 (00 1) 5 P LA/ Vb, P ORI AR -

1.2.6 Python #Hit APIBIEEX REH M SRS IFHES 7

prdiup

BRI A7) 8 0 ¢ 18 — AR )7 i S A AB AU [EJRE 5 (statically typed language) BHIAA M, & 463k 5 152
Pascal, C, #@iig C++ 5 Java (LA T4, i@ 2 H Python fEEML MY 55 —MR3E =, BN A REG 213
%, Python HATARH il ¥l H— B EEAM — R A B2 e U, e Biit e, MEAPTRE BT Ae i
Python W] DA %A Sy s Rt 0 2, il P R o A R R By 8t . BT Python, W] DAPRIE
Hol A AR R AL, BIANER AR P . AP 2T REAE S — S s gt B BT & E AT

SR AT AE A T AR Rt A 2K(E), i BB BLETRE = U@ F AR . B A AR SR AR A Y ()
Motk DENE TIREEROEIZS . BAEMELERUE BRI — RS . M, St —B8a v, By
K BEREREACE, 2EMNERMERRSRER, (RS R8s, A2 Rdr
R T

Python (372 HoAb ) (i & JWE—FRALGF 1058 —RE 5 - 18 Java —H, Python 4 —E K2R ERA A s, K
B T DAERRAR ) R e PR IR AR i B, HOE S R AR S0 el . SRR EIA A G E R g
(DU RE s SAERI-P- B A B AR o il i AR R xR, B ] DAY B A o B T ) [ B, A B
PR AR A R B A o R T AR ER A AU P (code reuse) (R . 502 PyGame
SE 5 =7 A AR A DA T A AL ) B AR

Python (1) 5 B 5 sl S AR RREIE AR A SRR IR RE S DI RE . M mT DABRZ — R AT ERan i i, [l
IRETE 5 — (R B P A MM R SUA A . WRAL ARG tist (ER41) Y method (J59%), MMAT PAMRUE R
i

>>> L = []

>>> dir (L)

['_add__"', '__class__ ', '_ contains__ ', '__delattr__ ', '__delitem__',
' _dir_ ', '__doc__', '__eq ', '__format__', '_ge_ ',

' __getattribute__ ', '_ _getitem_ ', '__gt__ ', '__hash_ ', '__iadd__"',

' dmul_ ', '__dinit_ ', '__iter_ ', '_le_', '_len_ ', '__1t_ "',

' mul_ ', '_ne_ ', '_new__', '_ _reduce_ ', '_ reduce_ex_ ',

' _repr_ ', '__reversed_ ', '_rmul__ ', '_ _setattr__ ', '_ _setitem__ ',

' _sizeof_ ', '__str__ ', '_ _subclasshook__', 'append',K 'clear',

'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

>>> [d for d in dir (L) if ' ' not in d]

["append', 'clear', 'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',

(BT —H
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https://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
https://peps.python.org/pep-0005/
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(M L—H)

—'reverse', 'sort']

>>> help (L.append)
Help on built-in function append:

append (...)
L.append (object) —-> None —- append object to end

>>> L.append (1)
>>> L,

[11]

BT HRG, SRR RERGERE, [E SO IGE AR s B 1 -

Python t0 G fR 7 1#*) IDE. IDLE ;2 Python [#)—{f i&F-2% IDE, & DA Python %% [E){#i Jj Tkinter, Emacs {3 Jf
F R = BN TE Emacs A — il 4% 4719 Python 1. Lﬁbﬁiﬁ&*?ﬂf‘éiﬁ%‘[ﬁ EPE AL EEVA R B (syntax

highlighting) . HBIAHE, VARAEMm AR AR B . ZAA Python ARiIREE NI C G HL, #52(F
Python wiki,

W AR AL R Python YEECH P ROBE , ARVTRE&A BLER AN edu-sig F{F T .

1.2. ZEEE 53 $a) Python 7



https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig

Python Frequently Asked Questions, £(F] 3.12.3

8 Chapter 1. —f%#9 Python EREZEE



CHAPTER 2

EXREERESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

Ao
A T # AW Python BrEERR, [EJEM breakpoint () ALFFARIEAM AL 1.

pdb A 2 — i i BLE 2 [E1RY Python 42 S B EREid: . B2 FME Python sy —is), [EEl#E & X
B 2% FET. R AS% pdb RS MEEIR G A 57 3 O -

IDLE 3z B8RS, B2 ARME Python B/ THUA—4r (GEHIEE] Tools/scripts/idle3 $HL) , ALHF—(H I 1
ERG T

PythonWin ;21| Python IDE, 4% —fHE % pdb [¥) GUI BRrEE#G . PythonWin [ #5257 [E1 8862 6 [ELH A 3F
Z MR IRE, BN &R PythonWin £ PythonWin fR[E) pywin32 B8 —#B /3 FIEE] ActivePython )
— g5 (.

Eric j2—f#A£ it PyQt 71 Scintilla £ #HCF Fr @11 IDE.

trepan3k J&—{EJHML gdb HIBREFAS -

Visual Studio Code J&—{#¥& & 7 iR A< d5s il s e gl fg: 48 T _ELf#) IDE.,

A HAE RS AL Python B AL BA%E THALSEE R ETThAE. Bt
* Wing IDE
* Komodo IDE

e PyCharm



https://github.com/python/cpython/blob/main/Tools/scripts/idle3
https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
https://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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2.1.2 FEFIAREDEICE bug SHBMITERES T ?

A1
Pylint I Pyflakes #EFTREAAR A DA B ARER N $555%
[EReA[ERg AR, Gl Mypy, Pyre #l Pytype ] AR Python J5U i b 9 B FIF 7 «

2.1.3 tn{at Python [FIARIIEITH —E MR ?

QSR SUR BB AN AR Y, DA PO LTS 22 Python RV R ERALZATE, AT 20K Python %
J C AU . A2 TH AT DS INARL FP rdf A e, R Leibk 5 Python —F il Ay R 4845 — 2 A i A
HIPRAT SO

— P R freeze TH, ‘BLA Tools/freeze [IEA AL S HE Python A H . BRI KF Python -5 446
S CHUEH s ARAT A C s R VR BIr A Ui A S — A7 i, FRRF LS HRE Python ST T4 .

R TARSZ S T IR, AR A A% Uy import #547), FF7EARIE Python BARFIYRAS H % (TN
FLER) XL, AR5, X LRI Python “FYR ARy C AU (ATLAFI ] marshal BEHUEEH 1
TR RE BRI ), IR — A8 BRI ESCHE %SO SR 7S bs BN R N BRI . K5, Sl
Az ) C AU 55 Python RS HAV MBI, TEAL— A B 47 B R — 2B S0, HIEES Python
AR AR 52 A A ]

PA N B A] DAE B ST console F1 GUI W4 TAR %8«
» Nuitka (J5F4)
* Pylnstaller (J5F4)
e PyOxidizer (J5F4)
o cx_Freeze (I5F4)
* py2app (f#BR macOS)
» py2exe ({#F< Windows)

2.1.4 Python BB R L HRIHHEN AAEIEMH 7
S . A U RSAL T (IS AU AR(E) PEP 8,

221 BHHESBHHEN, HNBFIHEMALS UnboundLocalError ?

UTE BRI RN FRIE AL AN T — SRR TR D, PRI B0 /i IR 8 TAERY AU 4 ) UnboundLocalError iR,
A R NI o

18 B Ui

>>> x = 10

>>> def bar():
print (x)

>>> bar ()

10
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
https://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://peps.python.org/pep-0008/
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A PASIAT, H 2 Bt

>>> x = 10

>>> def fool():
print (x)
x += 1

B UnboundLocalError:

>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

JE PSR, 20 A N AL A TR I, 378 R O AR TR A ) SR A &, B 5 SN B A I
W2 i foo BB —ATHAN x 0L T — B, dikdr AN Rl R, L, ARy
print (x) R HARVIRICHY R R, MaT| A,

TE_ TR AR AT DA i 4 () ol A A B 4 ol o A -

>>> x = 10

>>> def foobar():
global x
print (x)
x += 1

>>> foobar ()
10

GRMEGIERHMEA—HE, HELPAERABUANRIE ARG, I TR — A, ERFRERAE
H—F

>>> print (x)
11

URTT AR nonlocal AR IE IR T2 0N B

>>> def foo():

x = 10
def bar():
nonlocal x
print (x)
X += 1
bar ()
print (x)
>>> foo ()
10
11

22. BLES 11
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2.2.2 Python RyIE 5% a8 BHHIRA ?
BRI B S T Y Python A% B 42 JRy/de i o JSRAE R BN BRAE AT 1B 28 REIRAE, B AR B B
W4 JrAs e, 73 ISR LA Jey i As o

EYVEA ANV, AdHIERZIRITREAR . — T, S RErZE 25K E global W] AR 1AM
RIVER A 5 —Jrian, WRPrA 2 /5 HEEN | global | ARALAMARTSH] 1 global 1o IBABREI M
BRI AP AL TS T, BRSO AR R . X PPARALA IR global FEEH AT & R EIE
AR

2.2.3 Attt AR PE LS EFH lambda EPREHERILER 7
TR AR i for i ERACE AN [ Y lambda (L3R e ), HIAN:

>>> squares = []
>>> for x in range(5):
squares.append (lambda: x**2)

PAESAFE]— M5 5 4> lambda pRELAYSIZE , IXBERRBCRIIEE s+ 2 R, TR LE R B 0 5
BE0 . 1. 4, 9 16, MR, HAYMa K, TSR R 16

>>> squares|[2] ()
16
>>> squares[4] ()
16

RN x e lambda pf B A ERAE B, i E SCTANERAE B0 1, 9 B x 2 7ETA ] lambda 97 1Y
AN RAEE ST o PEPREE A x UMERE 4 FrDARCIHITA A R B Rk o] 4++2 , B 16 . aladek
A% x WH A lambda FOSSRAZL, AT PARRIEX — AT

>>> x = 8
>>> squares|[2] ()
64

N TG R PRI, FEAFEARTFAE lambda JRRAR R, PARHCAHOBIT 425 = HO{E:

>>> squares = []
>>> for x in range(5):
squares.append (lambda n=x: n**2)

AL n=x @& 71 lambda AMAE i n, HAERE L lambda WHFRHAE, SH-S 08524 AN SR x (EAH
Ao SXEMRE n AY(EAES | 4> lambda H2 0, FE55 2 4> lambda W08y 1, FE5 3 o 2, MRIERHE. At
BUAEREA lambda F 2k [0] IR A AR -

>>> squares|[2] ()
4

>>> squares[4] ()
16

AER, ATIEEHE lambda Frfefy, i A H AR
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224 INfSIRAXFESHEH 7

TE AL S BRI (5 B Oy ik e B — MR GERAR N config B cfg) . HFEHERN AR T
PR i 2 A% config R s AR BRH nT AR SR A BRI 1o PR R U —ANSE B, Bt AR
TR G AP AT A S SCRS A Ay b5 15 AR B 31

config.py:

[x =0 # Default value of the 'x' configuration setting
mod.py:

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

TR, TR, G 2 S B A B AR B

225 SAERE "REXKR" B4

WHEIEHH from modulename import * . K HiX4FEHEL importer Hyay 44 2Sa], H.&x i iR E L&
BMEPARY Linter £575 H oK .

AR S A AR . XA TR E— B TR T, R HE B @ B E RN T
M. BT A— DB R & RS, BT S AZ DB R4 B 23] .
FE N7 ABLH R — P 0 -

1. PREFERDR—FlUn: sys. os. argparse, re %%,

2. BB=J R (423 Python site-packages HEHHINZ) —flfl: dateutil. requests. PIL.
Image -

3. ARHUIT K ARG

T EERIEIRS AT KRR, A B S A B A R B 2R SR, Gordon McMillan B Y 41
T

P BEERER R T "import <module>” [ AJEARE, IR AR A Y . (HANRES 2 A
FEMES 1AM R B — 4 8% (“from module import name”) F - A4 T & THZ, IS
NS R SRS | AR P A ARIEA T, XSS 1 AMEEHIE T ASH 2 DM .

SR RAE— DR BT 25 2 BB, IR IR TR R AR BN TR R] . AT B R AR, 56
I MBS R Te it , 8 2 MO A T A T .

WKL HCR -SRI, W] REIL T ZHE S ATE RS iR T ACRS . XPPIOL T, EEEA AT RETLIA AL
PFETRR AR, T RAEX A S A s A IR R, B2 — i % .

AR T GRS, S0 D BRI I, A8 AR AR EOE LRI R
PEAT. WERARIERE PRI 3, F 2 AR R LR, IB2XFARTHA A o ARBHAERAS
BRELH R, TEBA EAF P AR ER AR BN TR R, PRUONBRHUE — IRtk R, FrASE — 2k
BRI AT RE S LR R, (A2 WMBULTFBCA fH2qE88%, AU 2T LR IR R e . AR
TR, BERAE sys .modules 2Rl .
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2.2.6 At AMRZEISHFEEIAME ?

B FREF DU XS Bug. A AT RS

def foo (mydict={}): # Danger: shared reference to one dict for all calls
. compute something ...
mydict [key] = value

return mydict

SR MR RO, mydict AR — R, 5 RPN mydict WSEEPIAEEIT, oA foo ()
TFIRHATIY, mydict PEEHA MR T .

REEAEA L, KB 2 ORI H R S EFIIFARANE . BOAE R S AR E0E N —IK
SRR G R A A, AN B P SO, TS SR % R A 5 | XA sh X 4%

FHEGE SC, RAAXT RGBT R 2 LR, IEIECT . TR . Ju M None 228, T RIS G i gl ]
RET IR INE, Bl L, FIRMZLHIE.

P, AEA SR G AEEOA R —Fh AP R MR IR . TR ) None VEARRME, SRIGTERBH I AE S
HUZA3 N None RSN, FHLECHART G, BN, AR AR i

def foo (mydict={}):

fHR2:

def foo (mydict=None) :
if mydict is None:
mydict = {} # create a new dict for local namespace

SEERIMNE A IS RAE AL . EE A R TT T R S LWREERT, A —Fhas W 15 2 5 Uk R B0
Hﬂﬁ@?iﬁn%%ﬁﬁ@ﬂé, FAE AR A A T SR R B A . X RR 2 T8RN “memoize”, SEFAR
AT frs

# Callers can only provide two parameters and optionally pass _cache by keyword
def expensive(argl, arg2, *, _cache={}):
if (argl, arg2) in _cache:
return _cache|[ (argl, arg2)]

# Calculate the value

result = ... expensive computation ...

_cache[ (argl, arg2)] = result # Store result in the cache
return result

WRTPAR IS HERINEARSE, M2 R AR 7 AT XHORT A Ak

2.2.7 IR EIESHEXEFS UM —TRBEER S — TR ?

A RS RO R AR« < * 94505 GPRSREIUAIE A LA LS T MU AR K 752
SRJER T A = o R H A R A e AL S

def f(x, *args, **kwargs):
kwargs['width'] = '14.3c"'

g(x, *args, **kwargs)

14 Chapter 2. BEXHRERBEE
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2.2.8 5|% (arguments) 12 & (parameters) HHIEL] ?

5 2 i Y AE R BOE SCP A PR E SOy, T A 2 AE T T B BN SE PR ARI(E . TBESE LT —A iR
Bz AT 24 dr o BN, XA REUE

def func(foo, bar=None, **kwargs):
pass

foo. bar Fl kwargs j& func KJ28. AT, HWFM func kf, FI:

[func(42, bar=314, extra=somevar) ]

42 . 314 Ml somevar =5,

2.2.9 R list 'y b &E list "X’ ?
WARARE T 15 E B R U -

>>> = []

= X
.append (10)

>>>
>>>

KKK X

>>>
[10]
>>> x

[10]

YRTT REAE B EVAHETS —E TR R v et @ s .
(VA 4 2R 4 D R A T 4 -

D) ZARZIEMMN GNP EFR. Ty = x IHFAXQEIIRWEIA— 20 TRy,
FARIE x FrigfF— R . OMEWE JQAAE— MRS, < 1y #ZXTER5IH -

2) list fgmutable, &RV IR DASE SEE MO EE.

P append () ZJ5, A RENER (1 4R [10]. BTFWANEESIH TR-— 5, HIHES
B8 — R FRET T IR B AR B S A 1107 .

INAHEIRE = WX SRR — AR 4R

>>> x = 5 # ints are immutable

>>> y = x

>> x = x + 1 # 5 can't be mutated, we are creating a new object here
>>> x

6

>>> y

5

A WAXHS < Ay SEATIAHSE T o RN EEEUR immutable 352, FEPAT x = x + 1B, HFASBEBCEE S
5, HEE 1 MRAE T —AERTR CBRECTS 6 ) RIS x (WM T x Frgmx4E) .
Emﬁﬁf)ﬁﬁﬂiiﬁ, WA TS CBEEOS: 6 F1 5 ) For BIFR g A48 & (x BUAESE ) 6 1M v 554K 4H
5 ),

FLAEAE (B y . append (10) Al y.sort () BMAEFEXTS:, MWiH LEMLIAY S —L8E Flny = v +
[10] fll sorted(y) <sorted>) W EZUEH L. #EEHE Python ¥ (URAEFEENIARDF)
SHRF R Z M ¥R E C None' () PATE BB IRIE X PO A 8B A B0 . TR LA SRR b (i A
T y.sort () MR ERHRE—ANESHFR v WEIA, RAGRH4EE S None, X SEURIIARRTF ™
NGB .
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AR — R EBAE, R F B HATH R A i 2 AR R AT R B RIS AT . filn, +=
SEUHNFR, EARSBEBOTHBEEE (a_list += [1, 2, 3] Ha_list.extend([1, 2, 3]) [AHE
HREWAS a_list, | some_tuple += (1, 2, 3) fll some_int += 1 NSAIEHIXNTE).

[V REE:

o XT—AAAEXS (List | dict . set %), FRARIIELURE MAEREFTIE L, FrasIErA
AR B s UL .

o XTFT—ADARFEXL (str | int | tuple &), FrA5IHERNALRMSS HMIFERE, AN
(LA R AR AR [ — B RS 42 o

WNEHBE P AE TR SR [ — AR, ATARIA 1s BTSN B R 1 O .

2210 RS HFRHHSHHRY (RRSIAERA) ?

HICE, Python S Sidilid E BN . i FIR(E R BIE XG5, Br A T Rl 7 9 2
BN S, A WA S AR5 @ AL, W PAMS 2 BTl RCR .

1) R El—A~Jedl

-

>>> def funcl(a, b):
a = 'new-value' # a and b are local names
b=Db+ 1 # assigned to new objects
return a, b # return new values

>>> x, y = 'old-value', 99

>>> funcl (x, V)

("new-value', 100)

RXEAZ R IR TR T
2) M aRAE s, IARKELENITR, AHEGFHE
3) feid—Amrds (T JEUmB i) w4

-

>>> def func2(a):
al[0] = '"new-value' # 'a' references a mutable 1ist
al[l] = afl] + 1 # changes a shared object

>>> args = ['old-value', 99]

>>> func2 (args)

>>> args

['new-value', 100]

4) AR AR G B L

>>> def func3(args):
args['a'] = 'new-value' # args 1s a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place

>>> args = {'a': 'old-value', 'b': 99}

>>> func3(args)

>>> args

{'a': "mew-value', 'b': 100}

C

5) BEACIE RS BB A -
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>>> class Namespace:
def _ init_ (self, /, **args):
for key, value in args.items():
setattr(self, key, value)

>>> def func4 (args):
args.a = 'new-value' # args 1s a mutable Namespace
args.b = args.b + 1 # change object in-place

>>> args = Namespace (a='old-value', b=99)
>>> func4 (args)

>>> vars (args)

{'a': "mew-value', 'b': 100}

.

WA AT 2 B0 R PR Ak 2 S
BRI AR I — A~ 5 2 G SR JCAL.
2.2.11 fnfasE Python RISk &% ?

WA mEEHE. "TNSR, BEFEE X linear (a,b) , HRMEEEE —ATHEH a*x+b
HIRREL £ (x) o RAGRENE RS T

def linear(a, b):

def result (x):
return a * x + b

return result

s 2 G0 TR

class linear:

def _ init_ (self, a, b):
self.a, self.b = a, b

def _ call_ (self, x):
return self.a * x + self.b

R MR T5 G

[taxes = linear (0.3, 2)

AT — AT X S, WP taxes (10e6) == 0.3 * 10e6 + 2,

PR FIX ST AR, e RS FLAE A AU . AR R, [ — 4l R R A
W YPRA I ZEY (KFE]):

class exponential (linear) :
# _ _init_ inherited
def _ call_ (self, x):
return self.a * (x ** self.b)

PPl AL 2 I T A IR B8 -

class counter:

BHT—3D
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(M L—H)

value = 0

def set (self, x):
self.value = x

def up(self):
self.value = self.value + 1

def down (self) :

self.value = self.value - 1
count = counter ()
inc, dec, reset = count.up, count.down, count.set

BB inc (). dec () Ml reset () FiARIL oM [F O B0 X —H% .

2.2.12 #n{a 7 Python h(F|[E4fk ?

— BT, il copy . copy () B copy.deepcopy () EAMAUAT . FHARITAXGHLHFEH, HE
BT AR

HBe G mT DA S R A AT . AT SR L T copy O ik

[newdict = olddict.copy () ]

JPHI AT AIE B R (slicing) [E)E]:
[new_l =1[:] ]

2.2.13 IR BRI AT B ?

S A P SRS ¢, dir () FHRIE— e BRI HEURG 4, BR335SR P
5 LI R

2.2.14 BRI BIEE R Y4218 ?

— O X2 TR, O RHATAEEIER S AR AT BRI AR EFIAME L def
M class EAIFERSE, FOREHN TR TR, HanPA A

>>> class A:

pass
>>> B = A
>>> a = B()
>>> b = a

>>> print (b)
<__main__ .A object at 0x16D07CC>
>>> print (a)
<__main__ .A object at 0x16D07CC>

AR B A — A FR: B EIE T AR 24 FR B AR TR B 1 i S8 B 5 B
HAE AL B2, BAINAE EHERINAF0E a b2 b, X4 A8 E 2 [ —ME E
T
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g@;%&ﬁ%ﬁ%“ﬂ%”%ﬁﬁwzﬁoﬁﬁﬁﬁ%ﬁﬁ%ﬁﬁ%ﬂﬁﬁ%ﬁﬂ,%%E%%E%%W
RN

1t comp.lang.python H7, Fredrik Lundh B 1355 R4S B T —E A% I ey -

SURARTE PR BN 25—tk B (00 RAAREFIRERNST, EEARRL -
FrOAR B AHEIR M — T dh R i AT A A (A 2sh) R miE (wer) .

e MRS REARE AT, SERARGAT, SN2 ERE %!

2215 ESZEMFHMREREMTAL?
125N E Python fiz AT . HAE A NHIT:

>>> "all in "bll, "all
(False, 'a')

M TE S AR, mRRRIEXZ AR, R B iR 4 T

]

Zﬁ?@rﬁ*mﬁﬁﬁiﬁ_%ﬁ (= +=%5) RULFEFQL . ATPFARBEIERIZEARF, AR BETE R)  ATER2> B

Fo

2216 EEEZHN C WY’ ?” = BEF?
B, SEEAR

[on_true] if [expression] else [on_false]

x, y = 50, 25
small = x if x < y else y

£ Python 2.5 5| A_FiATEIAZ B, a8 % A2 0 24 AT -

[[expression] and [on_true] or [on_false]

SR X AL FEACRES: , PR on_true AR /R(E “I” B, Z5RG e IAE 2R ... if ...
else ... A i,

2217 EETLIA Python HEiL NIREFBITER?

A PAe X @it 7E 1anbda HHRE lambda KL . HSFILAN=AIRG], BEAZ4E T Ulf Bartelt )
(N ET STk

from functools import reduce

# Primes < 1000
print (list (filter (None,map (lambda y:y*reduce (lambda x,y:x*y!=0,
map (lambda x,y=y:y%x,range (2, int (pow(y,0.5)+1))),1),range (2,1000)))))
(BT —1)
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(M L—H)

# First 10 Fibonacci numbers
print (list (map (lambda x, f=lambda x,f: (f(x-1,f)+f(x-2,f)) if x>1 else 1:
f(x,£f), range(10))))

# Mandelbrot set

print ( (lambda Ru,Ro, Iu, Io, IM,Sx,Sy:reduce (lambda x,y:x+'\n'+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=8x, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=lambda xc,yc,x,y,k, f=lambda xc,yc,x,v,k, f: (k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f) :f(xc,yc,x,y,k,f):chr(

64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range(Sx))) :L(Iuty* (Io-Iu)/Sy), range (Sy
y))) (-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \_ _/ \_ _ /] / |__ lines on screen

# \%4 % / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on X axis

%M, AEEFEERERN!

2.2.18 @ﬁﬁ? 5'155'*'5’]?-}1‘1 (/) ?Eﬁ' ....ul..\-

BRSO R AR E Z BESHE NURN B S . (RO BRS8N 2 5. 7
V22 LURALEIE S e B0, SHek PRI B EE S . B, divmod () e — k32X
IRECEIE SR BRSO BB R

>>> help (divmod)
Help on built-in function divmod in module builtins:

divmod (x, y, /)
Return the tuple (x//y, x%y). Invariant: div*y + mod == x.

S| RETROFFLU, WMESERNRMGEES . Hik, HXEFSEIA divood () FFL5] &4

kﬁ

>>> divmod (x=3, y=4)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: divmod() takes no keyword arguments

2.3 B

2.3.1 tnfa4EE+7<E AL F0)\ELIEER ?

gy BRI, AR\ AT _E— BRI NE R E TR0 MR B, BERAL R
BORNHERIRY”107 (2l 8), BEMT:

>>> a = 0010
>>> a
8
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AR R AR T . AR N BT I _E— BRI A NG EORE R T EEX . o8B R T
BT RGE/NG o FEEANTE Python fRERS A -

>>> a = 0Oxab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 [FM4+E -22//10 [El4E -3 ?

REFRATIELD 5 JWIERS 5 —8 R, HRTER080r:

[i::(i//j)*j+(i%j)

HR[EVRE S ey Wb JE [ 1) R IBCRE A5 50 . CHR BRI kB, SRBEEE 1 // J MSEREME 1 o
J A 1 HERAFE

X% 3 okUL 3 A ERI Rk ERAERE AR . T3 HIEEMERNEAERE 2, I B9 BAETE
BRI s 3§ EERA >= 0 LU AL QRIAERTEY 10 B, A2 200 /NI 2 JLE? 190 %
12 == 2 @AM -190 % 12 == -10 MELSFHEEIMYIN

2.3.3 FinfixE{ int FEEMMA = SyntaxError ?
SR PAEA T A E R int FHEBEM S KL SyntaxError FENA] S S84 E R/ INIUS:

>>> 1. class___
File "<stdin>", line 1
1.__class___

S

SyntaxError: invalid decimal literal

f I A B R IR S AT T

>>> 1 ._ class_

<class 'int'>
>>> (1).__class_

<class 'int'>

2.34 I FREBLTIHF ?

FF R, AT ER int () RBMEERE, GO0 int (*144") == 144, B, AT float ()
RIS, BN £loat ('144") == 144.0,

BRINTEOL T, XS E Sk R e kR e, BRI int (1 01447) == 144 JE{H, i int ('0x144")
£5| % ValueError, int (string, base) %% A RS EHGE KA ELL, Hln int ( ' 0x144",
16) == 324, QUERFEERECN 0, WHZ Python MUNMRZECY - RIS 00" Fom /\BEH], 70X Fon -t/ ikl

R H R R N, WA EMHNERE eval (). eval () BB EERM L AAFEZERNE: 5
N RESAE AT A AN K EIEH ) Python #ikal, LU RESfE A __import_ ('os') .system("rm -rf
SHOME") , X2l home H 4 T -
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eval () IATLECFMET N Python Faka e, LN eval ( ) B FHOEEH R, 2 Python A
fmfF—l‘ AHIECT A R0 (0 BRAL)

2.3.5 TS e FELIER 7
Ban, ZHEECF 144 BN TATH '144', T BB AY st () o WRARTRE T N aE R E

FoREA, AN E R hex () 3 oct () o« HRELRMMEATTS, 7S5 f-strings 1 formatstrings SFFT,
Bil4n "{:04d}" . format (144) 4¢ft&g 0144 Mim"{:.3f}".format (1.0/3.0) ¥4 '0.333",

2.36 I{TIEMFHE ?

TCEBE, HNFFR AR AN S, ERZHIET, HER A E A 4 Ak ke i — AN B =47 5 Bl
Al AR E AR R HE YL Unicode 851514, W PAKIR 0. StringTIO MR array fHk:

>>> import io

>>> s = "Hello, world"
>>> sio = i1i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

7

>>> sio.write ("there!")
6

>>> sio.getvalue ()
'Hello, there!'!

>>> import array

>>> a = array.array('u', s)
>>> print (a)

array('u', 'Hello, world')
>>> a[0] = 'y’

>>> print (a)

array('u', 'yello, world')

>>> a.tounicode ()
'yvello, world'

2.3.7 IfA{ERFFFERERRBGE 7

LRI R

. F%B’Jﬁ@dﬁm%ﬁq*/ﬁ?/w PTG A R BB AR AU 5 RS . X
J& HRAFA, case Z5FA ) 2 B 457 1Y :

def a():
pass

def b():
pass

dispatch = {'go': a, 'stop': b} # Note lack of parens for funcs

dispatch[get_input ()] () # Note trailing parens to call function
.

o FIHNEEKE getattr () :
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import foo
getattr (foo, 'bar') ()

LR getattr () ATHTALMIR G, WER. KM, BB,
PRI ERILZS A T X400, Bl

class Foo:
def do_foo(self):

def do_bar (self):

f = getattr (foo_instance, 'do_' + opname)
£0)

FH locals () f#bTH %4

def myFunc () :
print ("hello")

fname = "myFunc"
f = locals () [fname]
£0)

2.3.8 BB H S5 Perl 8y chomp() HF¥MIFZE, AFMNFFEDRBREMEIRITA ?

ATBMIEF 5. rstrip ("\r\n") AWFHFR S (AR RMBRIATGIATAF, TR RIS H . A
s FREAT, FRRAIUAEAT, WAFHIRITA 24 T B T4

>>> lines = ("line 1 \r\n"
"\r\n"

c. "\r\n")

>>> lines.rstrip("\n\zr")

'line 1 '

F T AE BRI A7 ORI A 7R ZOX AR, FrDABEA] s . rstrip O XA N TARSR SR

2.3.9 B8 F scanf() = sscanf() B %L ?

WA .

Ko} T BA L S ST, B2 T O 3 R T BT R split () 1T NER S B AR N
ZARGETA int () 3 float () FFT#EHIBEFAF R NEE. split () RN sep” TEZ, G
TR RS AT BN .

PR A AT, IR C 1Y sscant BOAMRAHEE NES .
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2.3.10 'UnicodeDecodeError’ 5’UnicodeEncodeErro’ $iREH([/E=E?

#% 22 [F) unicode-howto.

2.3.11 WEELIFH T RFHIRER— T RIGFIFRD ?
DA AT R ) B A 0 23 SUN TRIL AR 15 5

>>> r'C:\this\will\not\work\"
File "<stdin>", line 1
r'C:\this\will\not\work\'

A

SyntaxError: unterminated string literal (detected at line 1)

AR GEI B AR Ipik o Hor 22— B A ML 575 5 A BOSUSRHAT:

>>> 'C:\\this\\will\\work\\"
"C:\\this\\will\\work\\"

73— RIS I BB SRR ) AL P A FR DR B SR R A ep L

>>> r'C:\this\will\work"' '\\'
"C:\\this\\will\\work\\'

FE Windows IR A DA os.path.join () RGN EHT:

>>> os.path.join(r'C:\this\will\work', '')
"C:\\this\\will\\work\\"

THE R B IRTE E JFUR A R I S5 AL BN AR L0 5 5357 “5 30« EAEMT IR AF ER A I 97 A
DR WAL, SR SR B ARG AT R R

>>> r'backslash\'preserved'
"backslash\\'preserved"

RIS EF S % H I .
2.4 ¥R

241 FHEFXIBT . ixi0{anpeisEes ?

SRR YL, ORRF R et ThEZ AT, HSEAZICERA T LR
* A[EH) Python SEHLHA AR TERERFf . A% FAQ 5 B & CPython.
o ARG ATRESAANIE RN, JUHZW I VO MZ LA .
o 2RI a7, FLBERRMBT IS (1§21 profile BR).
o G EEMENNKA, ESFSRIERRITH AR P RE S RBUIA R (H S timeit BHR).
o SRZUVEBOE S BAIE R O R R AU R (Gl BT AR ), PO M LA T e
FEAS LR .

WEILL, Python fURDEHL A ME BTN VARSI 17— L@ PR s, XFF 1L PERE RS W] 3211
HKFSARAKAE B :
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o MBI E T TP A MAOR I IE, e (S AR EE) Al AR R A IES
o i FIERARIBERSSH) . 2% bltin-types Il collections FEHI Y.

o UISRARMEE OO SO B MR AL T LR pR A, WITTRE (MR RAEMRIE) LA H g s BCER e . X
TR CIESME R EO F R, iy & w2y R, filhn, — @ 5 N E
list.sort () B sorted () MEHITHITY (GELEEmHAEN/RGITES ] sortinghowto ) .

s MBAEASEBPRZ, o @RI EZ NEME. QRS RN RZEH AL, TERR
o TESE A RULS, AT AP . Nkl B, i B At AT e e A R
FIGM, 75 M R A V25 LA /N A

W RE 2355 41 Python FLVFBR ], AP2H L THALAE/REMRETE. F4n, Cython W] LRFRI &L
(1) Python RRES AL N C ¥R, IHRIEITFZ RN & L6 . Cython ] PAFI I i (RIRT L2 B4R
Ed): iiﬂﬁHﬁﬁﬁ%i%ﬁﬁ%%éﬁm@ﬁrﬁo WX H O C g RREAFO, BWAATT w5 C P
JrEAse
sk

A1 wiki ECTHHE P AR i L
242 BENFHBERE—RNRERIERMA?
str fil bytes APQUERTAHY, FIBCHER:ZAFAFRITRCRARIT, R EUIERT S O — R4 .

RN, BRI ST B R IR TR A
WEREER LA st X5, MR RREEMBAINE, RGHMM str.join()

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.join (chunks)

(A —Fh A B R SR, @A io.StringIo)
MR HEE LA bytes X5, HEFEMIEEH bytearray SRAYFEHIEREEAE (+= B54F) BInEdE:

result = bytearray ()
for b in my_bytes_objects:
result += b

2.5 5 (tdl/3R)

2.5.1 IMAFESTA TR Z ELEITH R ?

KM ¢ tuple (seq) APRHERTA (SEFr LRARRE AR ) Fs b B U 73 A A2 1 o .

Filgn, tuple (1, 2, 31) &4 (1, 2, 3), tuple('abc') MEAR (Ta', 'b', 'c') . WHE
SRR TCH, WA A FEAS T 2R F R —XF 5, BB ansR Jo vk e S i g e & o dint, EEJE A
tuple () WA

RAIMERS List (seq) APRMERTH1) 8 0] 2% A G556 B RN - 3 R A2 A0 2% . filn, 1ist ((1,
2, 3)) &A1, 2, 3] list ("abe") ML [Ta', 'b', 'c'l. WRSEHAFE, WESH
seql:] AFFEANE—NEIZAR,
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2.5.2 taRGI#FRSI ?

Python #1285 [ AT AR IERC 780 285 DA IR RN, 0 28— ME, 155 A, KILIHE. KT 7%k
i, -1 ERCEE —DRGIME, -2 WEECEE A, K. FTPAACH seq[-n] #iHH24 T seqllen (seq) -nl.

AR S AR, Bl s -11 R EFAFR RiihG— D F4F, XA AR IR F AR
RIATA -

2.5.3 b0 LA FiE a7

i N BB reversed () :

for x in reversed(sequence) :
# do something with x ...

JEFPBIAN AL, T AR — 30 PP T A Al

2.5.4 T MIIRPMERERT ?
ViZ SEULEREI A AT 44, 7T 214 Python Cookbook:

https://code.activestate.com/recipes/52560/

WERBNR A EHHEY , AW HART , RIS MBIZAR I, MO BRI 0 -

if mylist:
mylist.sort ()
last = mylist[-1]
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:
last = mylist[i]

WERF R T T RA R AR (IR & hashable ), VAN ORI EFEAE R

[mylist = list (set (mylist)) J

PA BS9SRI SR, NITTINER BEAZ 0, AR5 ] i) 46

2.5.5 I MFIRP MBS 410 ?

RALTMIEREEAL I, — BRI S 1) it Py AR A PN . A3 S f] B RO R il U0 B et . SR
B RN R mE G T . DA e =M 5k

mylist[:] = filter (keep_function, mylist)
mylist[:] = (x for x in mylist if keep_condition)
mylist[:] = [x for x in mylist if keep_condition]

) e T R de BRAY
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2.5.6 t0{g7 Python S EIEE4H 7
EES

[["this", 1, "j_S", "an", "array"] ]

PN FRAEW RS 2 07 THIAH 24 T C 5 Pascal Y%A FBXHIAET, Python #1307 DAGL {5 2 FhoA ] ZE 2L 4 o
%o

array BHBHLHL T R H A S R B A0 I SR Oy, (R3S | W e . ST
53 NumPy ALHAL—S655 =5 (i 3 T — 264 HAR G 2

BEPAS Lisp KK I8, 0T A I JoAL KA, cons £ 70:

[lisp_list = ("like", ("this", ("example", None) ) ) }

RIS, AR AT ARSI 2R AU e . AiX B, Lisp car 15 1isp_list [0] MLl cdr {2
lisp_list[1]. FUAFENRHGE A E A XA, POMX i 2 i Python 513228 2.

2.5.7 T BIRS4TIR 7
eZ2 C N R e

[>>> A = [[None] * 2] * 3 ]
FTE H KAV A -

>>> A

[ [None, None], [None, None], [None, None]]

HAREE R —TURMEL, SRS FRHEZ N AIE A B R

>>> A[0] [0] = 5
>>> A
[[5, Nonel], [5, Nonel, [5, Nonel]

JRRAET = XPR AT R R A S AERA, R ARSI . 3 AU 3 45]
MBI, AT BRI 2 (513K | AESSh SRR AT, X—E A RNART R,

FEFAMGR R A TR R BERAIER, AR R R IC BT — s &

A = [None] * 3
for i in range(3):
A[i] = [None] * 2

PAEAERC Y — M8 3 ABIRISIER, B THIRMKERN 2. BRI RAR IS S

w, h =2, 3 ’

A = [[None] * w for i in range (h)]

o, AR R AGE R AU RS A ) e s Horb iR 44 72 NumPy,
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2.5.8 BINMHE—NFHEHRMNAFHEMNRAREIF ?
T — 5 IR SR BT RR MHE R — A5, list comprehension j&—FHER iR TT 5

result = [obj.method() for obj in mylist]

result = [function (obj) for obj in mylist]

IR R s T ks R B AR R e, A — A B for JEFRMLLM T

for obj in mylist:
obj.method ()

for obj in mylist:
function (ob7j)

2.5.9 Aft4 a_tuple[i] +=[item’] £5| AR ®E ?
R HEEILFE S, SRR EZE A E T RIZ BT, & Python R AR I AR 42 2 [A]f)
Z=5.

HESTH P ITRIG M AN S, XA TC R TIGRIRAE, IR AR NAA G . FEHHPL List
F += 25451

UK S XA

>>> a_tuple = (1, 2)
>>> a_tuple[0] += 1
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

il R AR R 2 0L 1 5450 (1) BIRSR a_tuple [0 AN, ZEMEPRIS 2, (HAEIKERHEE
SR 2 TR(EZ UL 0 SOCRI S AREE, POAICACR A Joik s

HsAedsn, BRI e A AT AR BT

>>> result
>>> a_tuple

= tuple[0] + 1
[0
Traceback (mo

a_
] = result
st recent call last):

TypeError: 'tuple' object does not support item assignment

HITIedR AR AR, B IIR(E XD 25 Ao i
W5 DA T A

>>> a_tuple = (['foo']l, 'bar')
>>> a_tuple[0] += ['item']
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

XA S 0 2 NI RARA . SR ANNZ A5t B st , (AR AN AR T

>>> a_tuple[0]
['foo', 'item']

28 Chapter 2. BRMR¥RMEE




Python Frequently Asked Questions, £(F] 3.12.3

WHIEC A2 20k, IRFRERITE (@) AR —XREB T __iadd__ () BEARITE, WAEMSTEIT +=
W E R PR, I HHGR MERF AR TE A e ) (b) XFAIRINT, __iadd__ () FHTAESIE
FIHH extend () FREHZIIFE. oA FHIRBATATAXFEYL, += e 1ist . extend () B “HEET 507

>>> a_list = []

>>> a_list += [1]

>>> a_list

[1]

= SEE A

>>> result = a_list.__iadd__ ([1])
>>> a_list = result

a_list Fr5 | AR BB, 511 BUE SO SR B PUR(EESY a_list. IMEMRAGIREA L
fe, WAERTIH a_list ZHIFG| XS HEE, (BO3R AL TR R .

P, FEMICAURBIT, RAR SR T

>>> result = a_tuple[0].__iadd__ (['item'])
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__iadd__ () BT, HBEBIRMAE] T e, 2RI result 2451 a_tuple [0] Frda il — Xt
4, sARRETR S SR, O Cdl2 AT A2 i) .

2.5.10 HEW—TE200HF: M Python #{THEFLR TR ?

V)T Perl #£ X [¥) Randal Schwartz, %3¢ AARYE B B V) R TH Y, % E B TRk Lgh <y
{H”. 7 Python 1, 5HIA] 1ist.sort () FEEMW key S5k

Isorted = L[:]
Isorted.sort (key=lambda s: int(s[10:15]))

2.5.11 INfAHRESH — TR EMEIIREITHRF ?
FEMNGIHFBITHRE A, WERIERTHET , RIGERERHERITR.

>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs

["what", "I'm", "sorting", "by"]
["something", "else", "to", "sort"]
zip(listl, list2)

sorted(pairs)

[("I'm", 'else'), ('by', 'sort'), ('sorting', 'to'), ('what', 'something') ]
>>> result = [x[1] for x in pairs]

>>> result

['else', 'sort', 'to', 'something']
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2.6 Yi¥F

2.6.1 {HER%T (class) ?
PR IT AT class 1B QAR AT, QLG G, F Class XFRAE AR, SEHIXT SRS
THE (8t), a8 TEERERRA AR ().

KN DA — i A HABE (R hES) S eI .. BB M T VEEAS DAY o AT SAR A sk 7] DA
I PRI A TN . FL A8 FH ) Mai lbox FRAL THRFS A ELAT ) k., BIF2 MboxMailbox,
MaildirMailbox. OutlookMailbox JEEMS AN R E I HEFEKS .

2.6.2 {+FIE&AiE (method) ?

TR T XA, XX x , R DA x.name (arguments. . .) BB Jrik AR B X
e, BT SRE SN

class C:
def meth(self, arg):
return arg * 2 + self.attribute

2.6.3 {t4azE self ?

Self N2 HERE —ANSE) S IRESR TR BEFEA P H AN EE N meth (self, a, b, c) , NH
SEfl x W PA x.meth (a, b, <) BWIEXIATHEM: w5 EN N E A T meth (x, a, b, <)
AR -

FB2EEUT [self] £7 ik (method) & & Fovfo ik — 2 ZRAAEIE A 2 .

2.6.4 INARERNREDHRERFIHFRB—1 6 7

i N E K%L isinstance (obj, cls). RITAKINX &2 EE T 2 R A r s, HER
ft—Aoedm AR A KRBT, W isinstance (obj, (classl, class2, ...)), &R PARIUNS 52
7 J&T Python BYFEA P E 257, 4l isinstance (obj, str) B{ isinstance(obj, (int, float,
complex) ),

R isinstance () IWSKMIRA: B abstract base class W B4R . LT EEMA0ZE, BIEERA HiEE
(R S 32, S EER A IRk 0] True o BEAHAGIN “BELEM4K”, BRI MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢c = C()
>>> isinstance(c, C) # direct
True

BHT—3
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HEHEE—5)
>>> isinstance(c, P) # Iindirect
True
>>> isinstance(c, Mapping) # virtual
True

# Actual inheritance chain
>>> type(c) .
(<class 'C'>, <class 'P'>, <class 'object'>)

mro__

# Test for "true inheritance"
>>> Mapping in type(c).__mro_
False

R, KZEREFASAH isinstance () XA ST . WRRE HEIFRRIZE, HaE
(T [ o R R AR W2 E 2 P E XS Pk, PABPRSRFE AT R, AN @A R g T2 a1
AR BEA AR AT R B s

def search (obj) :
if isinstance (obj, Mailbox) :
# code to search a mailbox
elif isinstance (obj, Document) :
. # code to search a document
elif ...

BT RAE A 2K EE > search () 5k, ARTAMNE:

class Mailbox:
def search(self):
# code to search a mailbox

class Document:
def search(self):

# code to search a document

obj.search ()

265 taRER?
ZALR— MR X REAR (WFCHBIE) o BRBONR x CRAFE, BAERE SR R Ikt R
ATDABIE AN, Hp Rt TR B ORI S B, R P AT AR AT x BRI

Python #2753 A DAFEAR LB ZE 4G . WCANDA RSB T— TS0 2E, RS EITA 5 AREHE IR K
5.

class UpperOut:

def _ init_ (self, outfile):
self._outfile = outfile

def write(self, s):
self._outfile.write(s.upper())

def _ _getattr__ (self, name):
return getattr(self._outfile, name)
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iX Bl Upperout KEPE XL T write () ¥k, #HIHHATIZN self. _outfile.write () FIEZ A
SHTFRFREN ARG, i HM b EREZILL TEM self._outfile X%, ZiL2M T
__getattr__ () FETEHN; HESH EESH TRA XEREETNNEZER.

BT SO N B R 7B RO T M4 E RN g 8 R B R U, KB b i e
__setattr_ () HYE, MXEMLITT4/ M. __setattr_ () AIEARTLIREA TR

class X:

def _ setattr_ (self, name, value):
self. dict  [name] = value

KEH __setattr__ () SLEHARUAEN self. _ dict__ KN H SERAFRERIRASTA 2T M JCkRIEIH

266 0FTTEH RARTR AR ohiAR R 2P Y7574 7
fE AN B super () EREL:

class Derived (Base) :
def meth (self):
super () .meth () # calls Base.meth

T HEFH, super () X5 HSMRIEE I 7 (sel £ f) Rt e SLHIXS, i type (self) .__mro__
B method resolution order (MRO), Fix[8] MRO Hi{ii T Derived Z J5IHTi: Base,

2.6.7 IMATILRBDEF S I B BHITIERY ?

T PASY IR — 53114 A A TIRAE o R H BB ORA 2 50 4 W (E BT R, WnEEEhEs
HorsE (BIAARSE AT RO BEUR) IR R, XA AR . filn:

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 I BIRRFSRBIBFRRTEF L7

Python SRS HURAIAITE (DA Cre 5 Java 952 XTI ).
AU R e X PERITT . R LR, DAY U B 64

class C:
count = 0 # number of times C.__ _init__ called

def _ init_ (self):
C.count = C.count + 1

def getcount (self):
return C.count # or return self.count
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XFPAFF G isinstance (¢, C) B c, c.count WA C.count , BRIEW ¢ H B EEHM c.
__class__ [M[#IEIEER C RIS BRI KI5

HE: AE CIREANTTRN, B self.count = 42 XML self H BT I B — 14
Jyrcount” HAAH RSB REEH T 40 REFSHIR A AR AUE AR IS, T AT R Nt ShE:

[C.count = 314 ]

Python SZRFHETTIA:

class C:
@staticmethod
def static(argl, arg2, arg3):
# No 'self' parameter!

AR TGS TERRCR, A — A ERA 2, R TRIR L R S H T -

def getcount () :
return C.count

AR IS LR TE 7Y, B E LT — A6 (B 2RI ZR KRB ) , IR & T
AHE

2.6.9 £ Python thinfa EHMERL (HFiE) ?

XA LR FIE T EreA i, A REGE & w0 A R R N s .
7E C++ W, RIS RIR:

class C {
C() { cout << "No arguments\n"; }
C(int i) { cout << "Argument is " << i << "\n"; }

}

1 Python 1, HEE% S — M REL, HABOASEARIr AL, filn:

class C:
def _ init_ (self, i=None):
if 1 is None:
print ("No arguments")
else:
print ("Argument is", 1)

AR, EAEEE R
WAIPALCR 2 R SR, Bl

def _ init__ (self, *args):

EIAEA RV REE T A TR E e
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2.6.10 £ __spam ByBHEH{F—4 2l _SomeClassName__spam BJ$5iR{E 8 -

PARUT R ERFT Sk 978 B2 o9 “B3R”, PATERA—Fhfay s m s oy X RRAAE AR & . AR MEAN __spam
PRI (RN TRIZ, 2258 1 TNRIL) CARYSHEW A _classname__spam, HH
classname HEFR T ETBETE T RILPK LIRS

XA BELRIEFAEYE : AN AT SR W] DA ) _classname__spam” J@ %, FAH AR BEMAENSM __dict__
] . 1% Python F2F BURAS A B OB LML A B4 .

2.6.11 2ENT __del__ 7%, ERMBRMREZFEAE-

XA LA AT RERY IR o
del IEHMIA—EZM __del () - EREBIMRITIHITL, WHRITEGAREA XA _del ()

WERARA B A B IR EE R (AR AT S A ST s s T, AN AT B 1 S 21
%), 5IHHBUKIEA &2, R4 Python /K< HISEF B AR X FIEERS | H , (RAEBdREMM B G —4
SIHHERZ G, BRI v RER E B Rl A x24T, B __del_ () JiEnRESTEA 8 sl Bl ALY i
ZIWRH . AT ER—NFERIEEA T E . EREENE, SR __del () Jrik2AREALI) T
m;f??’; BEIRRW PAIZTT ge. collect () SRORHIAATHAR BIICERAE, (2 174 A — ST Gk A 24 B
H R IE oL -

S BRI, (E2 0 G0 T 52 B IR AR B T B X R 5 SCR N close () Ik R @i 35
close () KA LAREERERTIH TXI R @, WA R BRI _del () — _del__ () W41
close () HH close () N YUHHLRH AT AR — W RZUIAH -

73— Pl RIS | R BIE R A weakref BB, IXMBLER ALVFHG X QALAIEMEG L. Bian, #PR
B R BAZX AT A R 55 1 (R L RI5 )

B, WARARE) __del () TESIKTRE, SMEEHEITHE sys. stderr,

2.6.12 tNfTRERLEE R FTASEBIRIFIR ?

Python A&tk (BUNERR) msehl. W ATERRIME R b 5 AR5, s Or B DS il s 5 | 41
FORIREZFTA B -

2.6.13 Afta id() MERBERTEH—H ?

id () R —AEER, R R A A f S N RUE S ME— B . RDAAE CPython v, 3R X ALY N A7 L
PIOAZ R B EAE MNP B R Z )5, — B B AR AL A7 PRI T (L XA~ 73

X g

W

>>> 1d(1000)
13901272
>>> 1d(2000)
13901272

XA id JETAFE BTG, ZRseld@ TS, T id O WG GLRIBOMER T . R bR AR I id I
XTSI THEBRES, AT — R R G -

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296
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2.6.14 HMHFEHRTTLAKE is ERFETREMR ?

is A FHERYAREYE. HE a is b ERER id(a) == id(b) .

A EME R R B R Y AL ] B, a is a AR M True o GREM:EIH0GE & AR 2 HE

P, A SRR, FREE A RS B E AR AR True Bf False .

%ﬁﬁ R U E R B AR R s R, R EE R A A A SR . — R, AR EIE Y
AR =FE:

1) Assignments create new names but do not change object identity. After the assighment new = old, itis guaranteed
that new is old

2) Putting an object in a container that stores object references does not change object identity. After the list assignment
s[0] = x,itisguaranteedthat s[0] is x.

3) BTG, WRIZA S REEAE— A Bl. ER(EEE a = None fllb = None ZJ5, FIPAMRIEa is
b, KA None ;&N S .

ERZEHAEET, SREWENG AR, MGG, FEE, REE A R M i 4,
B RER B 2 BBIAY int F str:

>>> a = 1000

>>> b = 500

>>> ¢ = b + 500
>>> a is c

False

>>> a = 'Python'
>>> b = 'Py'

>>> ¢ = b + 'thon'
>>> a is c

False

AR, RIAEAARIRTEBl, MR AU :

>>> a = []
>>> b = []
>>> a is b
False

TERRMERR B RE I T, (0K 2] AT I e o s st o SR

1) As recommended by PEP 8, an identity test is the preferred way to check for None. This reads like plain English in
code and avoids confusion with other objects that may have boolean values that evaluate to false.

2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create a
singleton sentinel object guaranteed to be distinct from other objects. For example, here is how to implement a method
that behaves like dict .pop ():

_sentinel = object ()

def pop(self, key, default=_sentinel):
if key in self:
value = self[key]
del self[key]
return value
if default is _sentinel:
raise KeyError (key)
return default
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3) Container implementations sometimes need to augment equality tests with identity tests. This prevents the code from
being confused by objects such as f1oat ('NaN') that are not equal to themselves.

BN, PAF4E collections.abce.Sequence._ contains_ () HIEAE:
def _ contains_ (self, value):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 FEIINTiEHFIR T2 B BRI ER 7

BPRMA— DAL, HES __new__ () INRMAR __init_ () Jrk. J5& BRIE— L BI9E)]
2 IBAT, ST AR AN AT AR S R A R R T

Py X BN Al AR B S — S BN T SR A R 244

from datetime import date

class FirstOfMonthDate (date) :
"Always choose the first day of the month"
def _ new__ (cls, year, month, day):
return super().__new__ (cls, year, month, 1)

class NamedInt (int) :
"Allow text names for some numbers"

xlat = {'zero': 0, 'one': 1, 'ten': 10}
def _ new_ (cls, wvalue):
value = cls.xlat.get (value, value)

return super() . new__ (cls, value)

class TitleStr (str):
"Convert str to name suitable for a URL path"
def _ new_ (cls, s):

s = s.lower () .replace(' ', '-")
s = '"'".join([c for ¢ in s if c.isalnum() or c == '-"])
return super()._ _new__ (cls, s)

T SEHET AT AR SRR BT -

>>> FirstOfMonthDate (2012, 2, 14)
FirstOfMonthDate (2012, 2, 1)

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'
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2.6.16 FEizTEERERA?
ZEFTERINAFE T HE functools.cached_property () Ml functools.lru_cache (). HIETE
SRR EAFRES R G EAE R E R AEAE S

cached_property J7 AL TAEZATAT SR k. EARLGIEXSEOIR T . WA I R E5 R U
SBI AT H N PR B -

HARGE, YOI, ZAFRITRE RO BRI B, ARSI RBUEA, R
TSRS EATA] ATCRR I K

Iru_cache J5 338 TR BAT =T 4 L5 | 90 J7 vk o BRARRRENS: 0 ERESS S T, S HRE e S g .

/DI SEIE R T RO G A7 2 A6 E 1 maxsize PR BRI SLHI S RFAAE , BLRHGAE 417
HEGAFPEE S -

XA TR T IURA I 7 2

class Weather:
"Lookup weather information on a government website"

def _ init_ (self, station_id):
self._station_id = station_id
# The _station_id is private and immutable

def current_temperature (self):
"Latest hourly observation"
# Do not cache this because old results
# can be out of date.

@cached_property

def location(self):
"Return the longitude/latitude coordinates of the station"
# Result only depends on the station_id

@lru_cache (maxsize=20)

def historic_rainfall (self, date, units='mm') :
"Rainfall on a given date"
# Depends on the station_id, date, and units.

B TAERGE station_id MU o« INSRAH RSBl JE 2 rTAEXT SR, W cached_property J5 X A& T,
B Tk I ) JE PR AL

Bk Iru_cache J5 3 XAE station_id F]ZEWHIRE ], RFEE X _eq__ () Ml _hash__ () HIEAPATEZAFRE
G B R 5 e 1 B

class Weather:
"Example with a mutable station identifier"

def _ init_ (self, station_id):
self.station_id = station_id

def change_station(self, station_id):
self.station_id = station_id

def _ _eqg (self, other):
return self.station_id == other.station_id

def _ hash__ (self):
BHET—2)
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(M L—H)

return hash(self.station_id)

@lru_cache (maxsize=20)

def historic_rainfall (self, date, units='cm'):
'Rainfall on a given date'
# Depends on the station_id, date, and units.

2.7 158

2.7.1 tnfAEIR.pyc STH ?

RGN (B4 5 O i3 SO B 2 SRR S A THEh ), #E . py SCHERTE H 540 __pycache_
THR TS E— NS EmMIFIILA pyc XM % .pyc XHRIAFRIT LIRS oy X2 MFE, I
PA .pyc MJEZ, IR KSR QI TR python AT AHMIE . (0L PEP 3147, )

.pyc XA e ok A d, Rz — @ YA SO I TE W B SR AR BCRR )R, 3 ARt T YA A 2
__pycache__ T-Hak. BUPAFEAH P EREF M PAS —H Pisfr B, A vl 6E & 2B SRR a8,
X Web IR55 a5t g T X B i o

W3dEiX® T PYTHONDONTWRITERYTECODE MBEAS &, 75 NS ARLH I H Python REfS A% _ pycache_
FHFIOHFRRE AZTHS (BR. A R455E) B, pye SCHRRFE shB 2 .

T = Z P02 ATH Python AR SN &4t T ABE, FBASAE pye XF. BEA —
EHBBH S foo.py, BESATH M xyz.py, 24517 foo Btk (Hil#iA shell f54 python
foo.py ), WM&k xyz Ql#—4 .pyc, A xyz BT AR, (HAZH foo Al . pyc X, Bk foo.py
AR

FEHN foo Al .pye UM RI A RM T AW BIHA]E .pye UM
compileall ﬁiﬁ%o

py_compile BHREEW F A LR, —FMBIAR R A AR T compile () R

>>> import py_compile
>>> py_compile.compile('foo.py")

Al AR H py_compile Fl

X R cpye XMB AL foo.py #HFEINLE TR __pycache_ T-H¥ (SCE AW A] DUHE T 1% 24
cfile REEZTH).

] DA compileall #dk H Bl 4iiF— AL MNHFETWIA XA REEMSTIRRFPizlT
compileall.py FH4h HEE4i1%IY) Python SCI4FfE H %A EI AT :

[python -m compileall . ]

2.7.2 I E S RIRR B TR ?

B A AE R UE )R8 8 name_ SRBHCHIAIR. WHAEN ' __main_ ', BFIRHENHIAIZ
7o %, VA AR [ s e fit Ay 173% 0 sl AR ACRS , XL RAER I 214 T __name_
ZIaA 2T

def main () :

print ('Running test...')

T 10
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(M L—H)

if name_ == '_ main Vg |

2.7.3 IMATLBERBESA 7

fRBAT LA AR -
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7] L R o A T DA 2B

s BHETA foo

* f foo RIEA &AL &

* ¥ foo HIFIRIIAT

e foo B A bar

* A bar Q@AM 45L&

* bar EHHH R EI BT

* bar FA foo (ZABEILHAE, PNCEA—DHN foo R,

o BAMLHIZIRAM foo_var £ TR foo, HRKHE bar.foo_var = foo.foo_var
IJE—HRMCT, BI2A Python i 547 58 ikt foo RYARRE, foo M4 JRff o 7 HLATI AR @ 251 .«
BARE import foo , MRIFERTERRMIL P foo. foo_var I, & kA RIFEFE.
IR (F/0) =Ml erEs 2.

Guido van Rossum Y 52 & i from <module> import ..., g BMIERE. M
TR AIEAR B A R A S A 3 R Bl N B R . X ERE A R T N EBPA <module> . <name>
HEE1H .

Jim Roskind Z 7 MEASTAR Hh 4 A B g A T 45l 25 B -
o Tl (BRER. RERIATRESARENE)
* import it
o VEERARES (ARSI AERIR L I ) o
Van Rossum AR EHOX A%, 2 import H BIAE— Do BEp i)y, (HEFSA R
Matthias Urlichs i SRR IR, DAEFTHE —BLA A T ELEEIG | A
By REIRTE % .
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2.7.4 __import__('x.y.z’) @& <module 'x’>, PBHEECEZR 27

Az i importlib PR EREL import_module () :

[z = importlib.import_module('x.y.z"') ]

275 ERRBRESINMWEBADEHRSIANER, EBLHRENHR. D DZEH#?

TR AN —EE R A, Python fUFES — U ARSI R SCIE . B0, A2 ZRRITETH,
AR A A A BERRASE IR, IR 2 B BEHRs ST 1 P AT QSR EORATE R S
OREER, G AT DA Bt

import importlib
import modname
importlib.reload (modname)

B XAARHART k. STHRBURE S T LA N IR

[from modname import some_objects ]

BRFREE A AT — B AR R o WERBEREL & T 2RAE L, I 2 B IS SO A RSBl Xk
FRES FEA T E AT

>>> import importlib

>>> import cls

>>> ¢ = cls.C() # Create an instance of C
>>> importlib.reload(cls)

<module 'cls' from 'cls.py'>

>>> isinstance(c, cls.C) # isinstance 1is false?!?
False

ISR E LB E g TRREE], B A RS T

>>> hex (id(c.__ _class_ ))
'0x7352a0"

>>> hex (id(cls.C))
'0x4198d0"
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REHMELERBESE

3.1 [Ef+(E] Python f& R #EHERSBRIR 1T 5340 7

Gmmwmmwwﬁfﬁ%%ﬂ%“@ﬁﬁ@%,Eﬂﬁﬁﬁﬂﬁﬁﬁmﬁﬁ%%%ﬁﬁﬁﬁﬁﬁo%%A
FEELE — BRI 2 A8 % b T g R T hE

Illﬁﬁﬁmﬁ%ﬁ,l%ﬂﬁ%ﬁkﬁﬁﬁmﬂQMﬁ@%Tﬁfﬁﬁ T C s MRS
EE AR B

if (x <= vy)
xX++;
Y7
Z++;

WERGEPFEEL, HUA x++ BORXEPT, (DA RS N B R R B, R C#iH b
PEARREITH M, BEEMIE < > v, Hy22EDT.

P EIEV A B EHELAS FR 45 58, Python MUk HAWE = € A2 5y B | R X U 1 58 . 76 CRiE T, A2
AFERIEATLEALSESE . TEEER R MR, Ef (BRUAERR) 7—MEEk G i A K.

@%ﬁﬁﬁﬂ%ﬁmmwwmﬁiﬂfﬁﬁ g g e U R R R B A s A 25 ], AR BE A Uk

S EA e A ORI, — (W% 2 e (MR 20 2 3047). 20 171 Python FEXAS HL i 20
ﬁ%C&K%TMWE§$ e SRIE A B BB A R 15 S B AR B — D DR ((EA 4 o5 B v T 1y e 2 )
FRAR ), (AR AR I A TR .
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32 Eff D ERMENHBEFT[IFTENER?

g SR B

3.3 [ F BB E R N b T HHRE 7

o0 112 B s S BRI A6 AL R S 7 -

1|

>> 1.2 - 1.0
0.19999999999999996

IR 1% RB[E)iE /2 Python ) bug, {HIEIIAJE. i@k Python ST 1A B, i i 1R R e Bt 7 305 oA Il

CPython ] £1oat H[EI#H T C ) double BEIGEF. —ff £loat YAFRME G AE R E (GEHE 53
fiG) AFE) PR 2, Python (] C AR 7 B, 1 fth A &5 SR € < 8 HLER v o R e g 4 =X OR(ED 52
B ER T B BGE 2 A(E), Python fl C. Java ZR L2 WGIHEESA —HfE.,

R 2 W T DA B RS e A 3, (AR M S A oo . LS (E), FERA R RECHS AT 1% -

[>>> x = 1.2

x [FRER M (RET) 1.2 pofliEte, AEEARREmSER 1.2, A—MRrEIRE, EE e

[1.0011001100110011001100110011001100110011001100110011 (binary)

11y i A (L IE 2 -

[1.1999999999999999555910790149937383830547332763671875 (decimal)

53 (Vi JCHIHRG 7% Python WA 15 2 16 /NEIUT I HERE RS .
B 5E AR T DA [EJTE Python #8117 B AT — 3.

3.4 [F+(E] Python SR o] 8 ?

CEEA D
H—23he: FHETEAR T EAR, FRAEAT DATE RS AR50 2 s BT, T A AU ) fef A 25 ] SRt 2
[ E AN o SE 2 CA (tuple) FIERS (list) AHEI I A —f Js 1K) .

R AL Python 1, R FIMIT—FE 34 ). FAETE GE 8 i 8 M v s e [ 70,
1E Python B EA (4T EE iR [ eight .
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3.5 [[F [self] #Fik (method) FEHFIFIYEF—EZEAMER ?

HHEARGE Modula-3 T 2. FEERFZRE, Ml AEZIEFE .

55—, GE bR AT A B B ARAE I J5 9% (method) Bl B (instance) ()&, 1M AE—{F A2 B, BIGEA
FIEKHE (class) (7ESE, WHET self.x ol self.meth (), HEGRIEAEHIRITE @ IEAE G B0 k2
Jrihe AE C+ [E), AT AR i [E1A [ dok 5 B SRH BnE (-3 —— {HLAE Python [FIEIA [ BE 1, FrRA
PRub ZE KSR R SR o« 72 Co+ F11 Java (AR ACHE HUAR LR LEAE 1 518 P 44 RN LT m_, BT RA
i Rl R A A L R ARG Y

S5, HURAELH e i P S R SR BB R R, RN TR BRI RETE . FE Ce+ (B, WHRR
RO — e R I e 7 5 W By ¥, M ¢ 2 85T - {BFE Python [F, 0T DAL H255 1
baseclass.methodname (self, <argument list>), iaff_ init_ () FYERITFH, HERE—F
A 1) RV B e L PPy 5 T S e e o«

hef% , AARE) T B A B 5 SRS IR I R B PR )3 S8 87 Python J2& (3 36(F)) 76 o AR PR IR B Ay 5
e (HIEAG B AR S S B A) , B DA 352 — D Y A o B e i M PR VR SRR 8T S B s i, IR gt
SRS, S EEE AR (B TH%R). C++ HEEME 7843, {H Python B4, Ml T S
J5 PRI T 5 | A B A A o) S R e o (L RN sel £ . var 5t mT DA {1 B A B 3o A ED . W), 7T
BRI RS IR self . var BB BT REREN A AT EL/EHOMEZR. EEE,
L dmf A ORI B 191 58 BICFPAE 1 WS [ i 44 25 [H] (nameespace) , /R TR 2445 Python LA FIHE—1H o

3.6 EHTHFEEEEH (expression) P {ERIEREH ?

ft Python 3.8 B, T AL T !
HARTEST S RGOS T+ = ACTELS R RS M

while chunk := fp.read(200):
print (chunk)

B2 Bl i PEP 572,

3.7 [Elfa Python #R—EIhEeBIEERSE (&R listindex()), H—&
EREX (K2 len(list)) ?

1 Guido FF(E):

(—) H— SRR, FIAAEERG R ALr — A (R SR 1A
HARMES, BRI ERBIBUR R A B . AT x*(a+b) BT R
J x*a + x*b (YRTEL, P EUE R A 1 B AT SRR A T

(=) AR —BASEE len(x), FAod MERIMERVEYRE. BEF 7RIS 4
Rlg— s, SHREEAS. M, HRET xlen(, FOMFERIE x 2HHEAS, DR
T — AN T B T — A ERE len() AE], B —EEA EAEBSS (mapping) APIEIES
get() u keysO) 77k, HURARMERIEER writeO) 7Ly, FAMEHT & 245 M.

—https://mail.python.org/pipermail/python-3000/2006- November/004643.html

3.5. [T [self| #J5i% (method) 5EFF0F0Y By — E EEAREER ? 43
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3.8 [E{d join() BF &S EMIESRT (list) i TTH (tuple) 5% ?

H Python 1.6 2 4%, TR RRGHAUGEMERZUE], tAEibiy, — el DAAN S BBt i) ok O A R D R A 7
RMBIMA . RZWHIT RPNz 552, A — IR T RN B R

[n, ".join(['i’, |2v, l4l, '8', |16l]) ]

U A 1R 380 {1 P SR A o

F—IUEEE: [T ICR Gtring literal)  (FHH#) FRAEMMNEE], BFFEAIL, (H5H 304
A EE . AR AEEE T A s i b, IREE R T R SCR AR RER B -

SR R [ HRAEM — P B iR — A ep s Ml R ). AR, (REA 2
TEiE bR . RIERERREA, 48 split () WM ep vk i i, REBE AR T LA 5 o ) -

["l, 2, 4, 8, 16".split (", ") ]

TERTEM A T H ORI i R E R AR (B ERREZ ) i TS

join () fe—MAFHk, WIEFEMMIEEGE, IR d T H e iRy, EFACmEAZIM
BT IE T o SR R 2 T DA AR AR A S BLRI B  1F, 45 B e S8 B 7E bytes Fl bytearray
PP AT SRR T T

3.9 BIMEERESR?

WREE GIAMEEIL, —ff try/except BHURIERAREER. HE L, WUSGISNEAT T &AM, 1
Python 2.0 DART, & bR 2 AH 78 R -

try:
value = mydict [key]

except KeyError:
mydict [key] = getvalue (key)
value = mydict [key]

i A AEAR SRR I T K 22 BORF A S R e A Gy . WCRIEAEDNL, (RMERZ R A

if key in mydict:
value = mydict [key]
else:
value = mydict[key] = getvalue (key)

Mt M EERE, WA PAM value = dict.setdefault (key, getvalue (key)), Aifh RAAE
getvalue () FEARKHIWHEAREN , HTTAMA A EPELT

44 Chapter 3. fRitFIERERMZE
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3.10 [Elft(E] Python [EIE]f switch & case fiRz ?

BSRUL, S5ea SE RS — RSN B AR (HEE M E G HET . M Python 3.10 J+ i
AT PATRT B HBIE i match ... case IBHPRVLECATE, siFFE s SRIPIE &, —FRIHNER T £
Wi —FVE if. .. elif... elif... else,

WERTTREMEARZ , AR TT DA T W 2l i e o 0124

functions = {'a': function_1,
'b': function_2,
'c': self.method_1}

func = functions|[value]
func ()

EFANEI YT s, ARAT AR T SRR Tk R getattr () ZRMUE— SR fEIL:

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

method_name = 'visit ' + str(value)
method = getattr(self, method_name)
method ()

MR BTN R, UE M RER G R visit . EVARISNEE, — BB EREEAER
{8, TR AT LARE R AE AR SR EY vk

B A 258 32, 38 C 1Y switch-case-default AR AT AT AERY, (HHE M HME, HICELE,

31 HfFREESR LRERITHE MECRERRENEERES
= 7

B AUREM, FR S Python HYHEIINE (stack frame) @il /0 —1f C pyMEIfE. [FIy, MRt
FPABBIRFIEIY Python,  [H IS8 #E (Y AT JHE SR C A TR

BE T P, S (Stckless) Python 5E & EHT AT T HAR I, [Filf T C HF.

3.12 [Elfg lambda EHE X T EEB S BAR ?

Python [#*] lambda 18 % =X A G0 25 bR 202 (R [F) Python (73575 HE 22 41 5 i A0 7 38 44 X P i AR = . R
& Python [EligE [EIAN & —fH e ) A . A 5Ae HoAh 3 5 G 52 D RE YY) lambda, Python f1) lambda H 21
TEARIAS 2 5% R =X IR ] i — 1181 i o 03k

PR 8852 Python [Ef—#0{F (first class objects), i FLA] DAYE [ 38k 46 B [Flpk 545 . BRI ME— ] lambda i JE
L il P o 2K P P BB 2 AR AN 5 B 2 A o 22 (Ll {0 L g 58 o s v ok =S 14 (f
lambda 38 30 &5 S5 |

3.10. [F/f+E] Python [FIE/fg switch = case BRiRz ? 45
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£
=]

ot

3.13 Python BT LI#E#E 5% A 1% 28

. CEREHHMERSR?

Cython ] DA% {0 i $E 18 A 1 S VE[EIf# Y Python A<, Nuitka j2—HG[E Sy #ia#ds, 7 DA Python 43
J C, by H AR SC3% 52 B4 Python 555

3.14 Python N &0 1EEE ?

Python Fr & A% 45 BRAG AN S UE A BE 4 . Python FRAEME B VECPython (i Fl 2 M EHK (reference counting) S HIA
AU, (VA 0 — (B i AR 4 2 IR B (reflerence cycle) . i S48 Fid 0k B0 2 AACHRAS T8
MBS EE AR B . go BEALERAL TR DAATHRICAE . TR S5 48 st SO R B I A28 2 B0 iR X
SR, TEHAWEAE (82 Jython B PyPy) v, @ fli IR 2 AR BRI SRR S AN R B ] . 4 2R A1 Python
PR R B E A 2 BER A EAE, & A E i e s — L8 MY RS AR [

FE—2E Python E{/EH, TFEBARXMS (78 CPython W] DAIEFHEAE) W RE @ 4L S HA T (file descriptor) H
e

ot

for file in very_long_list_of files:
f = open(file)
f.read (1)

©

L, ] CPython /{2 IEEHICRIMEME T 5 (destructor scheme), {183 £ FRUHTHEIRHR & Bl PH AT I T BRI
o SR AR BLR M (GO) YRR, B et R I a2 HAT wl REARL R A e I AR i e (DB ) -

ARARA AR RE A LE AL ] Python FLAREMUA AR mT DAIEA:, HARIE % 1754 b B PAAR S8 2 BT with B
w2, AR B T, bt fr IR R EAE

for file in very_long_list_of files:
with open(file) as f:
c = f.read(1l)

3.15 [Efa CPython 7<{i FASE % 18 #E 04 1 35, =1 e 1 ?

—, EEAR CHREEMEDIRE, HtbpynlEWEAR. (3, FAM%0iE Boehm GC pRisUd. i iIHA R K %
PG AR R, (B R AT, MEEE KL HeliEy, BERES, 2B Python fiZF
R — )

E R BRI S (GC) A Python # i A H: At I FE A Rt A T —(F R B8 . FE 3717 Python A2 [E)H SR AT AT
R malloc () Ml free () [E GC s B AER HAb AR A {H—(H %2 Python fYE FHAZ=URT AR A
THY malloc() Al free() B UNH, TMiAS2 M Python (). PABIZEZRIE], CPython FIEf{E malloc() il free() Az
B R o

46 Chapter 3. RFHFIERERHER
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3.16 E CPython #Ref, [EHTFEMRRERASHHER?

N Python B, Python BUALI Atk &2 A By PHIEMEAL R @il BB A7 RSB INE %, o]
BEBRAE . AR C i MU, M AT AERERERL (FI: 32 Purify 28800 T AL ALz 4
T, Python 2B PRS0 el S e s LV e A

AR ARAEZETA Python fERERGLIRA R EIRAF E 1R IE, IRATAM atexit BAUHAT @ EIHIERR .

3.17 [EMTEHETH (tuple) FusR%) (list) 53 R A {E A BUE 7

BN A TCALAEAR £ AR E AR, HGE S HAESE AR AR . JeAL AT AR Y, Pascal i) record (/& C )
struct, &—/MEFBIEE R R ARRZE ERHES, A —ALEEAE T EE . S26IRE], — iR 5
L@?TM@ MR B — A s =R A Te A .

i, $ﬂﬁ@ HAGE S 151 (array). AT A AN E M8 RBE (44, AEZESAE. RER(E,
os.listdir ('.") [ FHEEMHER, NEEFHRIMHIIFIR. WRAHH T RMEEREERA L,
*%KI%W@%% A g e A

TCALHDRA T8, RE— By, A seElBcs Em S0 — M. mepsarss, BreAyRe As
SEI LR . AR WA C R T DURID IS, FroL - REIETCAL R, ek SURIAAT

3.18 =3l (list) 7 CPython h 2 E[LIE {FaY ?

CPython {51 (list) FHE_E2 A S8R RIS (array), 1A 2 Lisp #f 5 #8351 (linked list). FAE L,
ﬁm*@igm%#ﬁwﬁﬁmmw@ﬂ (EHE 45 17 51 (¥ 45 (pointer) I 512 BE A7 HA 51 )RR BR A5 1
Fl,

P, MRTIARE PSR EE a (1] MAEMERII N0 KT {EHER .

WO RO R AR, [ R RN BT BGEZ SO RIReE, A I ik,
WAL R, G 2R RO, BT AR A T ZE R BN T .

3.19 =2 # (dictionaries) £ CPython b 2 EFE {8y ?

CPython [ttt I W] 3 8 /M) ) (hash table) FEAERY . LUk B A (B-tree), 7EM%55 (H BIE k5 WY
#AF) JrEA KRB, AR LR R

FUAHEE hash () KX, B EEMEEFE. MES R EE A EAEEAT4% (processes) HIFET-1M
AR, B4, 'Python' AMEER -539294296, i HZE—fFH 'python' HIJE 1142331976,
A (E) 45 SR 422 205 0 R T B (B AE (BB B3 A L B AR SRR SR A N R A e (B, R 2 it 5 B e
H— K O F/Rik (Big-O notation) i /& O(1) — RARAT = — 1 o

3.16. & CPython #Xes, [FIFfAMICEERSRER? a7
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3.20 [ RYB—T 2 RTEE ?

PR I AR AR A EAE FAe MR B Y . AR TS5, MR nT DA, RIAEETR 45
R e sy, (SRR SRR R AR T i g, BT DARIA IS e [l . AR
WARERAE T I SAE W, R EREEER [ A, ARHOR S M. T SRR BT B (2 4R
WA, HER R EESS R A e AR

TR AR A EE RS, e E R OCA R T . tuple (L) B G —EMEH] L —REZW
Jufl. MiTCALRA TSR, BT AR DA ARH B HL A 8

WA NGRSO R 2 TR

o PRSI G (W0 id) AGRE). ARG, WO R s — s, 2
FAREN . HIE:

mydict = {[1, 2]: '12'}
print (mydict[[1, 2]11)

EAEEE KeyError BI5h, WE (1, 21 B id FEE—FTHIE AR AR, EMREE, Fitrgne
ZE ] == MR, AR is.

o DE—ESHPMERE. E—RAeRs, RES28e, i gsacr2i, rABEeE
IR g3 [ERE

o RFFERSIERRE, EEFEHEARAEEI M. HRAN TSR EE) TiEME, gl
JBEIY bug, fbFIIRHIIEE 7P ELER] . 7E d. keys () BRHEEHR AT AT SO BE -

o —EERFIPEE N, MR AR, MR, SN R Rk e BRSO, g oAl
AL S AR EI G . B — R R I, 5 U A B 0 T DA A 3 174 T A 0 AR U RE I —
JRATE—U, AC2HACHY s,

WERAR TR Z AR, EEA NS T A ARIIR, (E55 B CARYE B R AT DATE — {8 AT 5 ) (1 S itk — ff
__eq__ () Ml _hash__ () HEMBIEES . HESEmE Ry R7ER 7 (SUAMBIIETHE) b,
S A ETE T M (BOHA M AR EERR R 450 bl A E A e PR

class ListWrapper:
def _ init_ (self, the_list):
self.the_list = the_list

def _ _eqg (self, other):
return self.the_list == other.the_1list

def _ hash_ (self):
1l = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l) :
try:
result = result + (hash(el) % 9999999) * 1001 + i
except Exception:
result = (result % 7777777) + i * 333
return result

AR, MErEH A TR R EE, HE R E AN T AEE] (unhashable) IR (1) T BB o

WA, NEWERBRLEFRp, 58 o1 == 02 (Bl o1.__eq__(02) is True) , HJ hash(ol) ==
hash (02) (Bflol.__hash_ () == o02.__hash__ ()), BMHFELEI M . W15 HEDN LS TERH
I8 == ML Al 2 ()36 R 1) 45 sy o BN IE 3 iR AT D

ZJ4 ListWrapper, HESEAEER MY (HET M, [EIR Y R A BESCSE DARE S AN TE B I S 85 4
FrAE R O AR USSR AR TR AT R R PO BER , AR A 2B, HATTER.

48 Chapter 3. RFHFIERERHER
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3.21 [EMT list.sort() AR EEH BRI 2T ?

HEEGHAEHEE T, EBASEE—A LR, B, list.sort () AEERFIEMHNT. B 752
EIF, EK@ET%?%F?J‘@B‘J%@JO R, HEART EHPE AR HE B A R, AR f PR A
VD RS

SRR A B A R 51, AT LA [EJ# Y sorted () o b AR BERY ATEMR 04 (iterable) ek 7
s, [Emz . g, AN E MG e B s BT i g

for key in sorted (mydict) :
# do whatever with mydict [key]...

3.22 #nfa7E Python chig % F(LH| £ A — {8 4+ E#75E (interface spec) ?

&2 C++ Fll Java %55 S 4R 00 TR N TS, fbid TR kR A . R N RRElEREAE
it s R A4 7 ) v TR A T A 2R AR A 2 R )

Python 2.6 Jil A T abc #LAH, &K 7 DA 22 5% 3 % 3 5 S [E] (Abstract Base Class, ABC), 4 1 DA {if
fl isinstance() Fll issubclass () MCHERE — fiil B F 80 2 M (E 2 % B/ T 5 5 IR M.
IM collections.abc BAEFK T — R T AWM EEIEHE, B2 Iterable, Container Al
MutableMapping,

#f Python 2, fRZ 71T LHEY (B AT AT BT8R I e 21

—{R S S BLAL A L W F SR 1 ] BRI (regression testing) , [EWEERCAH A T LA — AL . 572 Python
R AR E AT, RO [ AR BB T B A SN, A IR AT DA
SRR (45 ] (stub) BB B, doctest Fll unittest MAHECHE =7 i IRUHELLRT AT 2K
S A R SR U P BB MR B A (B A T AR

SR TRk, 8 1) B ) 7 3 K28 SRV Python JE IR CIRE W] DARE BT, S b, bl
REVT LA SR8, PRIy i B e A e s e S . BRISR(ED, 1ist.append () JyVAMERZZEAE
SARERB IR I AR TN _ BRI, A ISR EE R 1ist . append () A REMNA EHRER
T, HEENMEER AR RS,

FER UGB EA R, R g R EHCAEAE R HIEL AT o JIRURES) 5 9% (test-driven development)
e GBS BN BRIk, M ESRAESE G MR ErE, MR RR AR 2N RS, F4% Python
WAFFAR I T AR TR

3.23 [Elfg[F/% goto F&i% ?

AE 1970 4548, A7 M2 EA FR K goto 8 EuREEL. HAF MG Y [FERAIE ] #2205 ("spaghetti”
code), HEFIEFESE, BURAFEN, WEFH IEW ANGER 2 (LA Python ZK[E], A if BEIAZNH or.
and } iflelse #ER) FIERE (B while fil for BiiAz, WHEEH continue fl break).

Tl DA BIAR2RA [ 45T goto ], dEHE B DARS RPN . R 2 NGB 40T AT5 (B BETE C.
Fortran FILHAh 5 E14& T A B 19 go Rl goto. HlAN:

class label (Exception): pass # declare a label
try:
if condition: raise label () # goto label

BT 1)

3.21. [Ei list.sort() AR EHHFBRYERT ? 49
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(M E—H)
except label: # where to goto
pass

MR BB EEE , s R goto B . /L.

3.24 [F{astizeeh (r-string) FEELIRFEFERE ?

SRS EHICE], MR RE A AT B S R EIAS 2 - R o AR T3 1) SR HE & (65 PR 15 | SR W I (escapes), 8 —
{[EES P bE

St A 2 E TR B C SO E SR By (EERIEMFIRK) —Er Ay XK. S
PR B AU OR IO 0 4 SORHE S ISR, BT ARG RN FudF bt RS M, AR O P — (R S R i 5 |
B 8 LA AR A MTEAR 0 H 0B IR = A

IR B . Windows [ERIEA A, FETELE Windows R&HE k2 — AL

[f = open ("/mydir/file.txt") # works fine!

R E UL DOS $5 R BAE AR, SlalE MM AT R #Ef -

dir = r"\this\is\my\dos\dir" "\\"
dir = r"\this\is\my\dos\dir\ "[:-1]
dir = "\\this\\is\\my\\dos\\dir\\"

3.25 [[lf@ Python [F1F B X {EHAY with BFR ?

Pyzlion 1) with BRI T — BEARRAT, e AT i R T, —SsE e ARt
EI(JMFI *ﬁ :

with obj:
a =1 # equivalent to obj.a = 1
total = total + 1 # obj.total = obj.total + 1

{HAE Python, 18 Tl &5 W2 MY

LEFALRE S, {9 Object Pascal, Delphi 1 C+, I 2 EARZIED, 7 AR (177 DAt A 1 2 20— (i
WERAEIR . 2R PRI T8 (EARAIREGE, 4T B (A0 T (scope).
Python i 11 S BYREZIED. 7 IA PR o AR A AR e L 4 i P 0 e T R 7
R o R i BT R B AT B, PV DA T B M i - IR . bk
o BB

DAF R S e Ak A E

def foo(a):
with a:
print (x)

18 B UG a A — ML x A RE . k1%, Python [BIEIEIGL(EIG & 3F B asa b . e
[al Je— AR Buah, ABerutd A ES? R — s AL x, AB/EEM with BB EBAHNE?
YR R, Python Bl f fr) 1 453 Tl a3 458 B ol A 4

SR with BOACESHMIRRE SR (B E) 1 122 b ] DA BRI A AR E R -
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21
42
63

function (args) .mydict [index] [index] .a
function (args) .mydict [index] [index] .b
function (args) .mydict [index] [index] .c

R 5 B B -

ref

ref.
ref.
ref.

function (args) .mydict [index] [index]
21

42
63

Q o o |

B A ST T R Python [ 4% FE A% & MRAT G (ESUA T IRFBE S A, 10 305 10 75 BT
Hr—URIA]

BRI RSG5 AGEE A — B B R &, Bl [HiE 8 (eading dot) |, {HiE SRR E & [E,
AR R R 1 BAREY: (&(E https://mail.python.org/pipermail/python-ideas/2016-May/040070.html )

3.26 [FHFI4 28 (generator) A8 with BRiR= ?

H R B AT IR R, B AR 25 B H AR5 (context) 42 & &y vk E 58 /. HELE # ARE, L2 9H
JREIR AR (iterator), 3 fe % 5¢ WURE N5 2% T B B B (ELADSRARTE B0 RE, R 7T DAYE with BRiA(EH

contextlib.closing (generator) A8,

3.27 [ElfF if. while. def. class BRAX FIEEEE ?

T E SRR 2RI TR A (d ABC R E RO EBRIGA) . AR T 40

if a == Db
print (a)

PAL:

if a == b:
print (a)

TERREE MBI TR SR A . TRASE B, (SRR T SE 1 FAQ B AR il Elry,
BRSSO -

I3 /N R 2 B S A A S A G AR S, M TR ER B SR AL Bt T DA R R 2 A
HE, TS B 2 B EDR 5 i RS AT

3.28 [Fl{a Python 5t B £ FIF0 T Kimn Lg% ?

Python FFFARFEERS . JUALAI B &5 R baZ 9k -

’
"B": [6, 7], # last trailing comma is optional but good style

3.26. [Fi{g[F)43¢ (generator) FZE with B ? 51
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HWAREHEERS ST IO E R AT, SRR O R RRE R EWRARFR A —4 T
FaESE. ERATIE R AT AR, A S EGRR R

AN e TR e HOR A B B e, Bl

x = [

"fee",
"fia"
llfOOn,
" fum"

]

EE@%%%@;{(%@@%%’ BB WA =AW - [feel. [fiefoo . [fum], sikigstf5hn i 5e DAsRE o s s
o

FURT G A % R A i R S 2 ) (A
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cHAPTER 4

R EFR L RER R REE

4.1 EREAXHE

4.1.1 FIfTERBITES X HERESEREX ?

1E MRS % R A T A WA (WERIRE 2 THARERR A, T RABE X —242)

XA =7 B4, AR Python Package Index s /@221 Google B HA M 45 R 5%, 2 F"Python” il
B PR B Y S B ] 2 4R B — 2 AR R

4.1.2 HREISTLL$%E] math.py (socket.py, regex.py, Z...) KiEHEE 7

AR RABNBEH IS, TR E 2 W@, @M C, C++ sl Mg 30iE 5 SL I sl S #
B, XPPEOL R A BE 2 A AL SR, 22l mathmodule . ¢ XEER S-S TECE C LB HEF ((HAR
7E Python H 7).

A (£/0) =7 Python fH4H :
1) DA Python %% iEE4H (py);
2) [ C e @By e A MRAL (I, .pyd. .so. .s1%E);
3) I C sy [FIE Ean gl e (A s BOMEASE 5 list, THHA:

import sys
print (sys.builtin_module_names)

53
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4.1.3 FHin{a{E Python script #1177 Unix ?

IR B SR AU P HATHY, FFHES—ATRRELA #! Fk, JETHER L Python fiREZR I BR A
H— S A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BRAREMEE, BRI

[#!/usr/local/bin/python ]

TEXCHFER—A7, BNARBIEF-& LY Python ARREER I BEAE .

WRARAS S A AR Python RS IR AR A4S, REWT AT env 255, BGSAARIY) Python fiERE& ITLE H
SREAWME] T PATH PR, JLFUrA 92K Unix REH SR P S

[#J/usr/bin/enV'python ]

FRAE CGL A XA . CGL AN PATH BREGAR R # AR, T DAVRAA I B R 1 e e £k
A

A, F PR AR KK, W ES S8 /usr/bin/env ATENT; i H B RAGALEAE env
FEFF o TEXFMEDLR, ARAT ASSIUE R hack 753k (K Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+ms@"

XA — A IV BT, B RE AR __doc__ AR . Al AR B -

[77dcc77 = "rw _  Whatever...""" J

4.1.4 2&EH/EAK Python B curses/termcap E ?

XFF2E Unix 245 FrifE Python A% K AT TE Modules - H s H 7 curses A5k, (HERIATFA S G0k, (I
= AF Windows F& AT Windows H1{% 4 curses ik, )

curses FiH T FREAY curses B, [EI 574 ncurses #11 SYSV curses IR Z & ANNAE, LB, A~
[ AT AR SO SR B S i XS X MU A KA BSD curses BUREAE RS, (H2 H Al
TELAEI ) RGN R 2 AEAEIL TG O o

4.1.5 Python h#E7E354l C B4 onexit() HEARAD ?
atexit BIHURHL T 5 C ) onexit () RN REL
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4.1.6 At aRHESLERHFFEIIE?

B WL U (F 5 A PR R BB I 2 LSRR . B PEX R -

[handler(signum, frame) ]

PR 724 P A T

def handler (signum, frame):

42 FRRE

421 fO{TAE Python s it 7

Python 474 /M HESL . doctest FHMAELY) docstring H T3 R B 04T, X Ebfi /2755 docstring
B R RTS—E

unittest BHE—AMEA) Java Fl Smalltalk Ja0HE 2L SRR A I HESE .

NTEMAER S, VRBAZAERR R T Rt . R iR 4 R 2 5 BEAR L% ] R Bl 607 ¥k
R AR S A BME, BT s T (R RAL e e R i PSR ) o Btz 4b, 72
Jp R S HORSE AT AR ) SRy A B, X S B R MR 22

REFPI “a)m @ AR R R

if name_ == "_ main_ ":

main_logic ()

FEHCEAERR TR B JE T

— BARAAR P C AU — R BN NI A S B, ARBER%20 5 I s BORAR X 24T . W DAY
H 3l AT — 2 5 0 I G2 B . X W SR DLP- 75 2R TR, {H2 i T Python S N1t iy
HRGHBLE WA . AR LA 5 A=A (625 405 I R R e AR S M B A A8, R A5y
S Ty B AT 1) L 2 I

FEFP AL SN HA B Al ASE I E A E

if name == "_ _main__ ":
self_test ()

WL Python SEHLY “fi” #2101, BT M AN E: 1 A2 BLAR 74 ] DAFE AN 1A ] ] i ik
iz .
4.2.2 E#H docstring GIE3C# ?

pydoc BB AT AFIARIK Python JEACHS iR SCR 545 H3 R B HTML.  AHSE o SOR 57 R R B8 APT SCRY
P75 epydoc. Sphinx t AT PAALFE SR FAFER IR -
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4.2.3 ERF—RRAKE— R 7

£ Unix REHH LR E . EEN TR curses, {HZ curses B K T, MEPAZE

4.3 $hiTH

4.3.1 IEERAMTHEERER ?

—EEMEH threading i, A _thread filt. threading BN} _thread BRI ICE L
FRIFVEM TS 4.

4.3.2 FHPITHOFHBOFET: DFE?

—HEARB, A TRBEE AR . RN FERRBITRRIRT, TEREEEORS L TAE.
{7 PR AR T R FE AR R T PO — NI [R] R AE KT sleep,  1ETZRARREAS 52 LB AT -

import threading, time

def thread_task (name, n):
for i in range(n):
print (name, 1)

for i in range (10):
T = threading.Thread (target=thread_task, args=(str(i), 1i))
T.start ()

time.sleep(10) # <——————————————————————————— /

HHH (FEFLFG L) REARIMTBITH, MR RRIT! 2 RS LRARH EAE i—
PHLZEZ Hil AN 22 IR BT 2R

fi] B AR R T A SR AR AT BR B TR AL T — AR RIAR JEAY sleep.

def thread_task (name, n):
time.sleep(0.001) # <—-——————————————————— §
for i in range(n):
print (name, i)

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), 1i))
T.start ()

time.sleep(10)

HE time. sleep () f5—E@RYEFFIIE], fHESREOUH L, A DINERHEH queue B
A —~ queve XF5, LA NEARAEZATHIR append — SRR E] queve XFGeHt, FAAEH M queue XF 5
LIS SRR R B AR R AT
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4.3.3 IMIESPEL SN TIEEE?

R B concurrent . futures i, A2 H P ThreadPoolExecutor 2,

o, ARARAE G P ) o KR SE, AR DA B H RS, ] queue BIBURAIEME 5551 RS
Queue FYEH AT —MFAXGIIINE, et T .put (obd) FIAGEMICE, HHATLAM . get () Frikik
EXFD%E XKML BRI IMBHRNE, PARHIREEMES H STk

= NN DGR

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue is empty, it
# assumes there will be no more work and exits.
# (Realistically workers will run until terminated.)
def worker () :
print ('Running worker')
time.sleep(0.1)
while True:
try:
arg = g.get (block=False)
except queue.Empty:
print ('Worker', threading.current_thread(), end='" ")
print ('queue empty')
break
else:
print ('Worker', threading.current_thread(), end=' ")
print ('running with argument', argqg)
time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread (target=worker, name='worker 2i' % (i+1))
t.start ()

# Begin adding work to the queue
for i in range (50) :
g.put (1)

# Give threads time to run
print ('Main thread sleeping')
time.sleep(5)

IBATIF S AR N i

Running worker
Running worker
Running worker
Running worker
Running worker
Main thread sleeping

Worker <Thread(worker 1, started 130283832797456)> running with argument O
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3

T 10
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HEHEE—5)
Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

ERBIRA SR ARECE Z (5 5 Queue JHRAL T 2R .

434 EHEMERTEREZEREN?

Python VM N & i i global interpreter lock (GIL) ERffRIE—BFa] RA — P 4ftizfT. @5 Python H&TE
FATRLTE A Z YA Y pgdiR l DLE i B sys . setswitchinterval () $§:&. M Python F£/%
IR, B—R 48 DA — 435 X C AU SE A & e 1Y

FE B, HAARMSE IR EE HRH) PVM AT S Se B 8 W MR Re . i shn b, X E3sA (int, list, dict
&) LA RN “RIETT BAERREE T .

HOPRYE, THAEEZE TR (L. L1, L2255, D, DI, D2 2%, x. y X%, i, jkint4&h):

L.append (x)
Ll.extend (L2)
x = L[1]

x = L.pop ()
L1[i:3] = L2
L.sort ()

X =Yy
x.field =y
D[x] =y
D1.update (D2)
D.keys ()

XA R T 1

i =1i+1
L.append (L[-1])
L[i] = L[3J]
D[x] = D[x] + 1

A R A A 0] RESAE HAXT G5 | TR T SRR X L R ) __del () Jiik, XWThE
SRS P SNSRI T R BTN . A RE N, T R R

43.5 FRER DSBS EF2EHS?

global interpreter lock (GIL) B #4084 Python £ 5 i 2 4% IR 45 ¢ L JF & W Sy, B (JLF-) Fif Python
R0 AR R GIL By A figiztT, FrPAZLFERY Python F2)7 H BEA R H —4> CPU.

1& Python 1.5 X, Greg Stein ¥ & T — 52 %% T 0 (“free threadings” #p71°), #%& T GIL, I Fk &
FIEMHORAE . Adam Olsen S5t LAEAY) python-safethread T H B T 2RMLI LI . AEr2, TN T
Fe bk GIL Il ] 7 AR FE R B, XA S B0 A B R sl P (R BT A P 2 T (28 30%) .

{HIX I R E RN B Z LA D AR A Python! AR HFTRRHMES R A2 * #HFE *, TR EZE * LFfE *,
W concurrent . futures ] ProcessPoolExecutor FE4RAL T —ANRj AR 7Y s WERARIESHE
5o KR Z 45, A multiprocessing SR MERYIKE APL,

T Yl C IR 1 C AL BEFE B ARIAL S5 I, T DAEZAE AT C IS IPREL GIL,
T HABL AT . 211ib il hashlib SpRiE AR C 20X T .
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WA BB GIL Wiz FRaR RSB, ARSI R RSN ZIL X g . NERE, XA
RERE . T HETFZ MR SEIEA 2JRIPIRE, NIHGX R —IRE R T AE. 250k1E, /NERERRE
PR GATEA, RGP A GRS B RARIRS P . HAL RIS A En BB s)5%, XA
HAS R R S B RIS . 2545

FFL B PREEIX L8 T AR A nTHEAEA BRAIHR) A SE R, RN RIRERY SRS =T R P A fe . =T g
25 5 AR BE T EUARARS E AN I & R RS TE AR SIS PO PRS2

G, ARG A LA MPRES, IR 2R H A R — R S A A L ?

4.4 WA\ B

4.4.1 INIERRER ? (MR HEMIERME..)
flif] os.remove (filename) B{ os.unlink (filename). &H os B DIIREUE Z Y. XD EREE
—FERY, unlink () 2XASREE Unix 24000 H T4 5.

MR E S, WiZMH os.rmdir ()5 {#iff] os.mkdir () A HF. os.makedirs (path) &)
path HALMAAER H %K. os.removedirs (path) WSMERHE A HS, RETAIEGZZM; WRIRE
MHBREEAS H S PA L N 2E, ATRAMEH shutil.rmtree ().

TENMNAEE, 750 os.rename (old_path, new_path),

MRFEEEW S, ] £ = open(filename, "rb+") FTFF 3, ARG £.truncate (offset);
offset BRIA 4P = I E . AP os.open () FTHHI T os . ftruncate (fd, offset),
Horp fd 2 SCHRRRE (— A/ DAL

shutil RIS 78BSO RI R, 4 copyfile (), copytree() Ml rmtree ().
4.4.2 N FIFHESE ?
shutil S — copyfile () R¥. WE, fF Windows NTFS % |, BEAE# ZHALIER , AR

il macOS HFS+ £ 1) Teisr 3, RAEXEIRAER DB . B WARE I SCHARFI o8, RAEHH
shutil.copy2 () AJPAMREERH (EAREE) BN

4.4.3 INMEEEER (MEBA) ZEMHIEH ?

WPH R IR IR, R ET struct B, BT DABERE & T HERIEE Gl RET) W
FRFER IS Python %142, L2 IRER.

2B, TR AR S S R AR S A% U — A 2 A A R A — > 4 g e 2

import struct

with open(filename, "rb") as f:
s = f.read(8)
X, Yy, 2z = struct.unpack(">hhl", s)

AR *> SRBIDRFRIONAR: T8 0 TR~ SRR (2T, T
B R (45).

T HEEEE (GBI EGE SRRMIR), IRAT AR array Bk,
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i) s PRGN TE, SRR A R AT IR S (X R open () BREUEA "rb") . AN
(BN) A "o 593G, SCHESASCAREERSTIF, £.read () 2R str ¥4, WiAE bytes ¥4,

4.4.4 {[J3F os.popen() BIBHEERHEMFEH os.read(), XZAHA?

os.read () s MIRZHE, EHM R SIHIAT— /NERBEORIIT IR X F . os.popen () 4]
R — R POER S, N open () JIRIRFIARE—FE. Bk, WERZM os.popen () BIEHY
I p P AT, ARVIZE p.oread (n) .

4.4.5 I FEAFS] (RS232) &g 7

#77% Win32, OSX. Linux, BSD. Jython. IronPython:
pyserial

72 Unix, #52[E] Mitch Chapman [#] Usenet i 3 :
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

4.4.6 AftaxiA sys.stdout (stdin, stderr) HALEBEIEXEE ?

Python #% % 4 2 C Al SRl g i v B 52 0 .

XIF7E Python H il i PN Y open () PREGIEMIZHOCHXT S KU, £.close () M Python {ff &R HixR
ICHE R, HHSXPBRIZN C SUHRST . 8 £ Pkl b, Mrigsob s G ahadb .
{HHF stdin, stdout I stderr 7£ C H 45k AL, 7E Python H -t &3t & I MUAFIRALBE . 24T sys. stdout.
close () &4 Python FY LM RFRICNE M), (HR R4& KM 52 BRI SCUHRTT .

B PX = F W C SO AOTE, BCIRM IZFIARI SRS e (e, Xl fES g 43 V0 /¥
). MRS A MG, /] os.close () :

os.close(stdin.fileno())
os.close(stdout.fileno())
os.close (stderr.fileno())

BCE AR A EV T B 8 0.0 1 A 2,

4.5 A% (Network)/{AE#E& (Internet) X

4.5.1 Python Hjjt WWW T A ?

Z: [ A5 E 225 T i internet F1 netdata X PR 2 (1) 25 . Python A R s b SR 35 By b IR 55 it FH 28 - ity
web R4,

Paul Boddie 44/ T —14 7] FIAEZR MRS, DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird F£ https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_
python 44t | —4145 5 Python web $A RS I 5L«
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4.5.2 n{gEHE CGl RE % (submission) (METHOD=POST) ?

o am L POST K EARMU T, A 2 AR BE R g3y ?
2, B M urllib.request [Yflj B

#!/usr/local/bin/python
import urllib.request

# build the query string
gs = "First=Josephine&MI=Q&Last=Public"

# connect and send the server a path

req = urllib.request.urlopen('http://www.some-server.out-there'
'/cgi-bin/some-cgi-script', data=qgs)
with req:
msg, hdrs = reqg.read(), reg.info()

WE, WEEE D5 wmEN POST #:/Eh , B F/FR ML urllib.parse.urlencode () hFE—T,
AP, NSRS & T name=Guy Steele, Jr. Hif:

>>> import urllib.parse
>>> urllib.parse.urlencode ({'name': 'Guy Steele, Jr.'})
'name=Guy+Steele%2C+Jr."

2%

urllib-howto [ K& Hifi .

4.5.3 FHEZERAH DEMBREEEE HTML ?
YRA] PATE Web gt wiki 017 $RE4 24 HI 0 BEHE .

4.5.4 #n{a# Python [E1A % 844 ?

i A ME R B smtplib,
R R A R T R R A o XN YR T AT AR R SMTP H il 4L

import sys, smtplib

fromaddr = input ("From: ")
toaddrs = input ("To: ").split(',")
print ("Enter message, end with ~D:")
msg = "'
while True:

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

server = smtplib.SMTP ('localhost')
server.sendmail (fromaddr, toaddrs, msg)
server.quit ()

4.5. 8% (Network)/#8IE#E& (Internet) 25X 61
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1€ Unix R4 6 ] DA ] sendmail, sendmail F2 ¢ i 7 B AE AR RGP A —FE, HHZETE /usr/1lib/
sendmail, AWEAE /usr/sbin/sendmail, sendmail T} T SXHRA B . DAF2aRAGICHE:

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location

p = os.popen (" -t —-i" % SENDMAIL, "w")

p.write ("To: receiver@example.com\n")

p.write ("Subject: test\n")

p.write ("\n") # blank line separating headers from body
p.write ("Some text\n")

p.-write ("some more text\n")

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket By connect() HiEEFEREZE ?

select RALEH H N E Bl socket [ IERI A /0,

W51k TCP HE R K AL ZE, VRATLAKF socket B AR ZERINA . AR VRIAT connect () I, ARFFEASLH]
SEIERE (NRARE) BEABE NSRS . errno (577, errno.EINPROGRESS FRIEHEIE
AT, EHARTER. AFEFERERGFREIAFERE, FrMRTREARE— TIRE RGBT AfH.

RAT A connect_ex () Jyykokilt )@ 5. B HaR W ermo i, ZEHFATIRM, VRAT DAY 5 FAK
P connect_ex () -- 0 B{ errno.EISCONN /xR IERE -- BUE R AT LB socket {45 select.
select () kA EHEE.

M asyncio BUAHEREE T —(Fi 1 i BB T DI )20 SR, 01 A g AR T AR B Rk S . 5=
7 Twisted B2 B — AT AL AE S 6 OB U7 5 «

4.6 E¥E

4.6.1 Python hE R HEFMBEREEHMITE ?

A1

FrifE Python 38615 T BT R4S WG 582 115141 DBM Ml GDBM o BRILZ FMAA sqlite3 fibL, ZAHRfL T
— MR R EE T AL R AR B

REBRAZBBHRERRC 4305 &R Wi it wiki TR SRECEZFE .
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4.6.2 £ Python chin{aSEEF R (L5 ?

pickle FEALHDA—Rh kR Ay AR TR (RARIRIRAN RN ERAHTITR S, BT E
FIZJMARTE), 1LAh shelve FEASEHRAT ] pickle Hl (g)dbm K@ & (L7 Python XFR AR AALWLS .

4.7 HBFE(E

4.7.1 W0{F7E Python sh4 R REHEE ?
FRUERIAL random FOAE T —(EREFEBCE MG . AR 2

import random
random. random ()

T[] [0, 1) A [ () I A7 S
R TR A 2 A S A s, il
* randrange (a, b) € [a, b) HilEHER—(HEEE.
* uniform(a, b) ¥ [a, b) HiFEE 7B,
e normalvariate (mean, sdev) ¥ (HHr) 2EHEFTEEE (sample).
— SO R oK 2 B R I TR, il
* choice (S) G4 ETH P —HEEHITE.
« shuffle (L) @i (in-place) T L list, EPHEHEHESE .
A Random HE), VAT DA E BEGI4b DA ST 2 {1 18 7. 1) A A s -
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CHAPTER D

B/ BANEREES

5.1 FKETLITE C hEITB IR ?

I, ARATATE C g e kil 80 (AN 2R BB [EVEHSAT , extending-index SCIF A AH BAEI] .
RZ Wb e Python 3585 th &2 18 16 1

5.2 FHOTLITE C++ PEIEHCHIFEINE 7

21, ATPAME ] C++ 3% C iINEE . £ Python include SC{4 JE I E extern "C" { ... }, 3¥F Python
RV A BRECZ BT extern "C" . MR 2 REES C++ X RN — T ERE.

53 B CR¥: ERFHMEER?

HHIRIRECH C A 2B R0k, IERREEAT R R AR

Cython Je HiAH S HY Pyrex Je 132 W o el i 1 Python JE AL A B C QRS 4145 . Cython il Pyrex filif5:
M1TEFG2#>] Python 1) C API BI ] 4 54 .

UNSRAR R B R 8 24 i R A7 AE Python § Y C B C++ FERYIE T, VRAT AR 1] SWIG 45 T H k5%
SRR RSB B 4. SIP, CXX Boost 2% Weave 2 ll T4 C++ R %
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5.4 {4t C MIT(ER Python FRiAz ?

PATIHCERAE ) B J2 R B PyRun_Simplestring (), BHEZBENFABRSEHEM TEBR __nain__
) ETF SO AT IR SR ] 0 TR A A S E (BU3E SyntaxError) IR -1, WERARIEEE L A5,
A PAM# ] PyRun_String () ; #AE Python/pythonrun.c & H PyRun_SimpleString () HIYEG.

5.5 tnfa#E C h3HEE Python FKixXK{E 7

A PATR I B — PR A AR B A PyRun_String () HHPAFEIGIHCH Py_eval_input; B,
o SR A 3 1] 45 SR

5.6 gnfasie Python ¥f+rhiREn C H 7

KPP XS R A, 2 o, PyTuple_Size () R [ HKFEIM PyTuple_GetItem () RfiR |45
ERGT EWI. XTI R A R R PyList_Size () Ml PyList_GetItem().

XTI, PyBytes_Size () SR PyBytes_AsStringAndSize () FHH— 1 HALA
KRS . TR Python FHTHIXF R AT REAL & 2 FAT A B C Y strlen() .

ERIR YN RE, BB EBEARRE NULL, RE B PyBytes_Check (). PyTuple_Check ().
PyList_Check () =,

A A% Python X4 ES APL, SHAFTIEN g 44— —% 2 Include/abstract.
h THEFE. B PySequence_Length (), PySequence_GetItem () XA IH 2K 54F & Fh
JE1) Python 7 A 47542, Bb A AT i F i 22 HoAh A A0 B 5] AN (PyNumber_Index () 45) PAJ
PyMapping APT H{) & FL i 4545

5.7 nfafEf Py_BuildValue() Bi{EE&RERIITH ?

T8 AR . wMUH PyTuple_Pack () o

5.8 INfafk C HEIMIPE Tk ?

LA PyObject _CallMethod () BRECKIAMIENXIRIEETE. S HIXIR . ZIHIITEA
Kl py_Buildvalue () B BUME N TATH AL EAL 48 7 ik S H0H:

PyObject *
PyObject_CallMethod (PyObject *object, const char *method_name,
const char *arg_format, ...);

XA TARATHA R R R 5
Py_DECREF () AbJ.

B, G110, 0 FEIREZRYI P seek” Tk (ESUEEYHEIEEDE) -

ANERWEITIRIE RN A % X7k VRTE A TTRNR A BT e 4 1Y)
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
I3
else {
Py_DECREF (res) ;
I3

TR H T PyObject_CallObject () &AEZ M IC4ENSHIIR, ZHRMAHS RN REL, WEA
A0, ZERA R SRR B, WS RS T RS, flinr@”.

5.9 FinfaiEiE PyErr_Print() B9&&H (S{E{TENH £ stdout/stderr YK
7a) ?

1E Python AT A1, & X —AF write () HERXTS. HIHTSIRES sys . stdout Ml sys.stderr,
W print_error = U2 SR bRUE [RIIMLHIAE R 2 G, W IR EIRE) weite (O BRG]
i

BB B R R S 1o, StringTo HH(E:

>>> import io, sys

>>> sys.stdout = io0.StringIO()

>>> print ('foo')

>>> print ('hello world!"'")

>>> sys.stderr.write(sys.stdout.getvalue())
foo

hello world!

S RRERCR Y B E X GAREA R LAY -

>>> import io, sys
>>> class StdoutCatcher (io.TextIOBase) :
def  init__ (self):
self.data = []
def write(self, stuff):
self.data.append(stuff)

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!"')

>>> sys.stderr.write(''.join(sys.stdout.data))
foo

hello world!
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5.10 nfar#t C =HE A Python (B AR 7

ARAT LA I 4 Ty sUHRAT — R T O G (5

[module = PyImport_ImportModule ("<modulename>") ; J

MR R FA (BIEEARIELET sys.modules W), IXAWIAMZRE; 75 e H 2 (A7 5 3% ]
sys.modules ["<modulename>"] MIfH. THVER T I A SRBHIN AT M 6y 4 25 08 H2 i R
VR IEALHAFAET sys .modules H1,

AR AT AT ATy AR Ty R JE e (RIVBEH b SRR 44 %)

[attr = PyObject_GetAttrString (module, "<attrname>"); ]

P PyObject_SetAttrString () AL As Bt 2 v DA .

5.11 304I7E Python fhf#E C ++ MR ?

MRIGEVRI TR, ATAERRFZ 730, Fali LBy s AP ” 9 R S SURIR AT ] 5 ZERIE Y20 T
Python iZ 17 REEAUL, CHl Ct FABA KKK G HILHIZE—1> C 254 (F8%H) KALHEHT Python
XFR IS FIAEE T C+ X4

0 Crr A, RIS CRH: B RS 7,

512 HEALLKEMRIET —@EM, B make kKT EHE?

LRREFILAABATAFEEN, QUERBCAHATA, WMEE R R I, (BRI — L LI shell A<
F, T HIXAS bug R/, FBERAMEFREX AR )

5.13 InfaEHRFEE4BREE ?

f GDB Sy 4 — RN, FEMEY A2, AREEY A i B
TER . gdbinit SCPFH (BAHK) W4

[br _PyImport_LoadDynamicModule ]

MK, HEAREST GDB F

$ gdb /local/bin/python

gdb) run myscript.py

) continue # repeat until your extension is loaded
gdb) finish # so that your extension is loaded

) br myfunction.c:50

) continue

68 Chapter 5. IRFE/MAEREHEE



Python Frequently Asked Questions, £(F] 3.12.3

5.14 FHAAEHKH) Linux R _LIEFE—(E Python £, (BERR/D—LEE,
[El+E] ?

KZELHFT AR Python fli A AL /usr/1lib/python2.x/config/ H3k, % HFHE S 415 Python ¥ &
IR A Fh SO

1t Red Hat I, %% python-devel RPM RIS AR 5 -
#J5® Debian, J#4T apt—-get install python-dev,

5.15 fnfaft [EBP|AN | ESH [FEBEEAN]?

AT, A5 HHEL Python X T AMERERSTT Y, AEM AR SEHERT (A0, (SHEAT “if” FEAIRGTFL, S
MR REAFAHRID), Bih—MESHLR, (B4 AT, SLEVA ik L.

7 Python 1, RAIPMHH] codeop AL, B FEAMEHE T HIHT & (parser) 1947(E]. 142 IDLE A I E .

FE C AT IR ) £ mﬁﬁ%mﬂﬂ% PyRun_InteractiveLoop () (HBEFEHIMINLALE ) Fil Python
RS N IR AL R A . BSA W DA PyOS_ReadlineFunctionPointer () #§ &) H & i A K.
AREZER, WHEH Modules/readline .c fll Parser/myreadline.c,

5.16 Ik FIRFEFTEE) g++ 5% _ builtin_new 8 __ pure_virtual ?

BINAINEL g ++ PRI, W E B 4% Python, BT g ++ HFiEEHE (7F Python Modules Makefile BT 2l
LINKCC), R4y @ik (flil: g++ -shared -o mymodule.so mymodule.o ).

517 kB EIB— 1 W&H 3, HophIoHiAE C chstll, MEMBSEE
PWMn¢&E(MMﬁT%ﬁ)

B, R A ARSI, B4 int, list. dict %,

Boost Python pE = B8 (BPL, https://www.boost.org/libs/python/doc/index.html) Hgft T —FE{E C++ AT HLERAER
JriE (BIRTT DA ] BPL ACHE K T C++ 453 i 0 7o BH(E )

5.14. FHBEHH Linux R LEF—(@ Python H#l, (BRERD—EERK. D7 69
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CHAPTER O

£ Windows {# F§ Python fE RS &

6.1 I{T7E Windows {E% % #(F5E{T Python 12X ?

TEE A F 2 T REA B . WRURECHE I [ a7 oe) TR, AE ORI D
R, IR AT A T

BRARAR G AR RE A B B BN, A IR A GERTR Y [ 4R T Ichitd ] 475 # N Windows iy %
EE, AT PAEE AR A I ond RENLERIIE A . IRIER BEEIRS L TRy L E B E AR
YRit% %] Windows [y 4&Rn o0, ElHWARRGEH:

[C:\> ]
BT REA—H, B GEE A HAEIZE, IR e R 2 5 & S IA T A S0

[D:\YourName\Projects\Python> ]

REA R RIS AT B, DA R AR BRI 3 B B A . — BRI s — B e, ARat RIS T A
147 Python A2

YRFE TR, AR Python [EIAAHH: ) —(AHIE] Python &% B AFE /PRI BB & @ IR ENAS, i H
far EOCALES, AR TRZ AT ATEA TR AR . R, ARBEan o] 2 B R AR A BE BRI Python IR ?

Y, MR A B e i py” s E D) 22845 4 . IR A BEE a4 5T, 1
g% A 4 py [EHR return g

[C:\Users\YourName> 3% J

RA&, MR B R E

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on.
—win32

Type "help", "copyright", "credits" or "license" for more information.
>>>
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IREAEEE ST [ EEEE . SRR IRAEEILAE B 77 30 A Python PR sl F A, EESFERH
FrelEHEEM. 852 Python SELRMTIGEZ —. MAIRETER &M ERE SRR, WTMRERIL I 6E:

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

FF2 N BB AR E (AR ] g BERE AL R RS . R AR SR BB 5K Python 355, 5T exit O
PR B AR ctrl #FMA 2, AMEHE N Enter” S#PAIR[E] Windows fir 452787 G-

PRT RER G BB — M BIAG DI RERIHE , 182 B4 » ATA 42X » Python 3.x » Python (4r4-47), "B #IR
TE—AFRE PE S >>> RTFIoL. WREEH, EREHAERIEIY exit O BKEEA Ctrl-2 FIoR
H2; Windows IEFERZH % HHIEATB—{H [python ] iy 4, [EFEARA 1L ELREARIRF L BH P -

BAEFRAMANE py AT wakE, AR AR Python EARHL4E . Rl ZEE Python [Fl7 44 & [ B4

BCRH S BRI . R AR Python (ARG S I, [Efan#4[E hello.py, HARM AR TFICIENRIIZH
(home directory) oI MR FHE], FRE Rt & A FIBULIA T ryEI%

[C:\Users\YourName>

R, BUEAISEREEA py M EEARBAE, KM py @M RmEAGR A4 Python:

C:\Users\YourName> py Desktop\hello.py
hello

6.2 0{a{E Python [EJA ST LL#ATT ?

1E Windows |, HZEHfE[¥) Python 22 #5232 B 4% py Rl 4 B —TERE 242 (Python.File) 31T B, [EEREAE %
AR AL —(F B (El ey A A E T H 288 (D: \Program Files\Python\python.exe "$1" $*), izt Aff
[EIA fiE AL foo.py’ FITE A iy S /R F e T AR AR 7 2 REED ] B Hb iy A foo” S ATIEIAR, 1A F
LRAES, RIFEES . py ¥l 2 PATHEXT Sbgss s,

6.3 [[Ift(E] Python HFRREE LRI GERMLE ?

i@ Python 7 Windows [EIBjf{ERgte, (EMRAT & F —Legiaifictty, [E452 Python Z8 SR BIIA TR ZARR AU
A REEI®) . SEREIIE A B R, Python 7 HAth Windows F &% R PATEFR TAE, MiARLE RGP th
AR .

e M1 R AT BB 2 I B R M R A A I BB TS Y . H T e s fa e, AE
BB EE AR AR RS T A RUIRRE, G Am SRR EE A, S E AR s L
TSI, AR E TR BCE B A ). B McAfee WICE EHT T I A M R AR I0EBUR B, ©2—
TR E R E R -
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Python Frequently Asked Questions, £(F] 3.12.3

6.4 infa# Python [EIAFETT$11TiE ?

2
EE

Bl T 4 Python [Fl A3k 508 504 — 81548 5 2 =i 7 R EVE T g i ng T H 5 .

6.5 *.pyd £#E&E DLL 4R ?

N, pyd BEEER dI, Hd g —sEmE, SRR 4 foo.pyd 19 DLL, HI'E & ZHBA i =
PyInit_foo () . #EEYRA] LA import foo” & A Python [EZx, Python #6518 28 foo.pyd (DA J% foo.py. foo.pyc),
W Python FFE, MG ERIFIM PyInit_foo () HHFERIA . MRERNE IR .exe Bl foo.lib A, (link),
P [E)3E €58 Windows %23k DLL [¥fF7E .

FEHE R, foo.pyd M4 AR 2 PYTHONPATH, £ Windows A8 =5 foo.dll B EEFEAE . KAl , foo.pyd AR
FEAERIATEA TARAIARR R, SR A SRARAS R gl T — M0 dll, RUls% dll @ By . F4K, WRARAEEE import
foo, foo.pyd g @A B . 7E DLL v, #4552 A __declspec (dllexport) TERIATGHPE L. FEpyd H,
LGSR AE— ] R U list (BR%1) e .

6.6 I0{T 4% Python §& \ Windows f& Hi2stch ?

£ Windows AR i A Python BRI A% Al DA & 40 T -

1.

AEEH % Python 722 B B /R M) .exe F HH . FF Windows [, Python /82 —1# DLL 3 jEHR4H ) import,
AR LA A B th 2 DLL. (38525 AR IEGE . ) @(Ef45 5 pythonNN.d11; B
WL HETE C: \Windows\System W1, NN J& Python fiAs, fl411733” 5245 Python 3.3,

ARAT DASZS 168 ) A AN (] 1) 5 X 4% 31 Python., A IRF#L4S (load-time linking) 7R 2 H 45 £l pythonNN .
lib, THEfTIEEE 45 (run-time linking) F5REEH 45 %] pythonNN.d11l, (—f&Ef#: pythonNN.1ib
& pythonNN.d11 FHEHER s "import lib” . B @ FIFEE2 2 264755 )

WMATIR IR A R Rk T A BRI r A FIE A g S AR AT R, R RS A
Windows LoadLibraryEx () % 3 (routine) K& A pythonNN.d11l, %2 A% 0678 ] Windows
GetProcAddress () HRFTEUEHFHAE, KM pythonNN.d11l F144 (HPE] Python C API ) F£HL
HWARFERE HAEMIEN Python C AP #31) C #2UHS, BT DA S Se a5 n A& AL

WERAREEN SWIG, I RTEER 2 7 —{f Python [ FEMEAH ], a AL o i ) A2 5 OB A method
(J7¥%) wIfit Python {fif]. SWIG GEWRpE H AT Fr i) S BHAN T . AR, et C REaXagE4S 2]
PRIv.exe fHE] (1) fRANREST DLL A, TS 16 T 345

SWIG s 57— init R0 (M C /X)) , HARMIERIE BN A, flan, 5B 2 #
J2 leo, HIIi% init =X & iy 44 [ initleo(). WAL AR H SWIG shadow class (%H[E)) , I init o8 =X & iy 44 [F)
initleoc(). & EHIEE1LHY shadow class fir 1 Kk 2 3 F& % 119 helper class

PR PAAS AL B 2 i C R CAS 45 3] .exe A TR R 2, R nY ) 4R 1k bR =0 55 R0 import 452 40 itk
Python! (iE/2%5 —MHAIEXFUE B HE.)

2, Vxn] AR PA AR RS, DMRA IR FERAL R 46 e Python B4R -

#include <Python.h>

Py_Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.

. Python [¥) C APLA WIffl F/, #SRARMEH MSVC (R 7 5 pythonNN.dIl ket ) LASNKIS s , &

L S

6.4. {4t Python [EAE{ETT$h1T4¥ ? 73
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B 1: (A FILE * 5180l (IR SRS fekal, 762 fidds (multi-compiler) BB o & M35 1F
. HEE A S struct FILE BBREAR. (EEERBUERA, B2 drs _ IR _ 1
e

[/ 2: SWIG E[E] void pRsXEIA: 146 pK5X (wrapper) I € [F14: AT A :

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobj;

1%, Py_None j&—HE4E, B EEME]—{H2 8, 515 pythonNN.dlIl [ElBA)—EAFE] _Py_NoneStruct [
IR AL . FRER, BEREUHGHE 2 i a R TP & 230 st IR U R B :

[return Py_Buildvalue (""); ]

ARTRERT LAGE ] SWIG Y stypemap fiy4 DA H BEA ARG 0, BEAATRR B EHIEH IS (T2
—fE 5 4H) SWIG Hi ).

6. fii fil Python shell [EJZ¢ /Ry Windows JfE FI 2 XER # 1 — i Python PRt A2 — i 18 %l
Tl G ST R E R AR AR 7 R . BN, R (3 wxPythonWindow class) MERZELE — [ 4
B Bt . IR AR E Python ELEAR 2R S 1. MRAT LUK Python [¥) i/o T [ (redirect)
BV AR S BORE ARSI, H AR R R84 read() Fl write() method ) Python 44 (ZEAR
9% e A e ) SEnTPAT .

6.7 w{aIRs LR ERLZEFET Python [RIGEEIEA tab ?

FAQ Rk fliJl] tab, H. Python JEA%fiFs PEP 8 #kAE 70 HiaX Python PG 4 fH254%; Bt E Emacs
(¥ python FEATHF(H -

FEARMTSREERS 1, #% tab ISR AER R — 38 . MSVC fEiE H i@ —4k, Hn] DABSHATD & (F)fd i 2
B IR~ R0 Tabs, SMEER [THEL MEMAL 3 [Tab IO/ Rl THHER/DN BoEE 4, A%
A ] BB

APRIR A tab M2 BTS2 7 oC i BLRE , Jll Python 5[4 IndentationError B{ TabError. ff
WATPAEST tabnanny B, ZEftUET A H ER .

6.8 IIERHEMIBELITEE keypress ?

(i) msvert il @ MARHER Windows HTEARAL. EERT MK kohit (), KX T
Je T BT (keyboard hit), AN PRI getch (), iR @ HUS— 70 HA G T

{1

6.9 IN{IRREEF api-ms-win-crt-runtime-11-1-0.dll g4 58 ?

{f ] Windows 8.1 sl B RLIRACEF , 5 W R ZHEFTA IR, HIJ W] AE @7 Python 3.5 DA_bfi A 88 A2 i R E,
RNV R B 32 SR E FUR SRof i, b Sk R 8L, 553575 Microsoft S 1% ¥ DANUAS
B A B) 2% C Runtime BRI HEH -
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https://support.microsoft.com/en-us/help/3118401/

CHAPTER /

BRERENEEREESE

71 BRERESTE (GUI) BE REE
7.2 Python & GUI 4 7

Python YA A A0 55— Tel/Tk /N T ELIE (widget set) FGPHI BRI AV, IE) thinter. ol RS A 53 %
4 (HEE A 7E Python R ZE it il 5 f T A ) MMM . A8 Tk WHEAER (& MG
M4EAE ), 55 2(F Tcl/Tk 1 H . Tcl/Tk #F macOS. Windows Fil Unix & 2554 A[[E] (portable) 1.

MR ZA &, 2 H A AR . 7 python wiki _E AT DAHRE]— {51 5 1 LA S A5-1 6 S 11 GUI
HEALE R

7.3 Tkinter By

7.3.1 infaaR$E Tkinter EAER ?
Hi%5 (freeze) j@— A BB L R sUA0 TR o FEBRAS Tkinter B AR, 320 M AEUR 2 HIE R 57,
PRI ER% M 1 AT AR 52 Tel Rl Tk pRsXd.

5 F R S BE Tel Al Tk pR 2 — (13 ik 2 — M MRED v5, [EFE A TE S (run-time) fff i} TCL_LIBRARY Fl
TK_LIBRARY FRIs# BOfCHs )% pR =X

SRR ELIE AT A AR, MR I ek B Y Tel Bt B &30 e AR . — @] e g s e LA
& SAM (stand-alone modules, J37B4H), B2 Tix BT —3B4) (https:/tix.sourceforge.net/).

FEAE SAM #E(EVH 115 E) T 28 Tix, %} Python [ Modules/tkappinit.c F1¥ Tclsam_init () ZER
AT EE e | [FIEE libtclsam 1 libtksam 3B %5 ({47 GEHH € include Tix pR =L ) o
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732 BEEOTLUEEFVOBFEIRE Tk EH?

1€ Windows PASMF-5 FO2 AT DAY, AREERAFEIA T (H2, RO ZERMMEEIRT VO #2485, Tk K
HAERUR Xt xtaddInput () WEEAIFI, B REEARTCE— 8 I (callback) =, # VO 7E—{EARHZHH
4% (file descriptor) | AT EATHER, 3% K= 4$ &% Tk mainloop #FERY . 752 ([F) tkinter-file-handlers

7.3.3 FHEEEBI# (key binding) 7£ Tkinter sh{EA: [F{+] ?

— KL B AL 2, [EVEFE R (event handler) B 4SS #4154 bind () method HyZ{4:, (HAEH:
TNAHER SRR, %R R

e AR, EEEr /N TREES [#8FEE; (keyboard focus) J. A Tk 1B SO B Mzl iy &
WER. @, B -ENTH, aResiagsn (EABMREE; 72 akefocus #IH).
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CHAPTER 8

[[EMHE Python #REERIERE L 7| FREEE

8.1 {+F/& Python?

Python J& — AR & o B AR W R AR Python J& A5 5 B3 S, BAE 25
HORIR SRR VRN AR R S i TR (HE gl e e B g ARG, 0 Google. SERRKZS
e e /N

AR ERE S Z B Python BYRIGH, 7T RASENE Python 15257 157 | B ARETH -

8.2 [Flft(E] Python #Zedt FEF pY keS| 2

AR EE B 22 4% Python R RAE, (ENGCIRMIRG 224608, HA W] AE @2 DA T MBI AE 222600 .
o U RF A T SRR A i A AR R R e AR s L2246 T Python s ARTE 2 [ A — T fl R 48 61 1 ML %
e HUTREMEA T 248
o LAHRERI S =5 B AEURT RELA Python 3 F R FI[IIH 42 4% 1 Python, @tk ARALIAL,
GUI X B 48 I s A0 4 B (DA A

o — U2 Windows ALY 2228 Python, A SO E T, FoM459 HP B2 Compaq H i)
PEAVERTE R 4 4% Python, HSAIY HP B2 Compaq #5418 H T HFE /2 11 Python 5 5 T 5T .

o FFLAHZ Unix 245, B0 macOS fil—L8 Linux 347 MUARTE R 2658 Python; B9 &7 BLfE 2 44(E).
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8.3 FHEB1TEIR: Python 1§ ?

T ELHE Python 1247 AEE

HAH NRA ML Python, /R0 AATRREIRE, B

3 (Control Panel) H =3 714/ B8 IR A SRR 28 -

A A 8 . Windows (R g, il

# Python J2iZ i o5 —J7 AR AN 26y, VRtun] HATRSIR, ANl ez R OIS SR IR AT o ARIERZ 0T B

AR R 2 e AT JE L2 [E: Python,

WIRERMEBLSE Python, ARSI E . M F L T AR R EEA Y, HHOTBRE, &
it Python 2571 T HARUM MEA IE R AT TR LR ARS, A B UORELE 2L M.
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APPENDIX A

>>>

83X shell (Y FEE Python 7R850, 5 WU RETE B o DA LB 5 e A TR RS S 01

AR

2to3

o AR RIS IR . FE— B VLR ZE A B AT (delimiter, BIFRSE. Jrffo%. IEHEHREL
=519%) [E8, SURTEREE —M4EHE (decorator) 4%, #L AREsUAGIE, H.B)5X shell HURMTH
¢ Python $27R°7 JC.

o Fi# Ellipsis,

— {7 % Python 2.x FEsUHSHE/E] Python 3.x FEAMEAY TH , B /2718 SR AHS S AU AAH A PR ACEE AL
BECE, T SRR 2 R 30 S BT 5 R i JER Fr AT T Al £ 24

2to3 FE 0] DABEME R X HEH DA 1ib2to3 il B4 T MBS A D8, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (il 3L KE])

%A REE (REE ABC) 4t T e Mu ik, 1EEduck-typing (B F2(E]) Mitdizc. Hh
BRI AT, B2 hasattr (), RIBMRERECREA MM SEER (Gl fEER 7% (magic method)) .
ABC [EJf][E#5E#% subclass (FHEE)) , EMEREEKEH S M class (JEE]), HA5HE isinstance ()
J issubclass () #il; #2[E abc HALRYEIH 4. Python A #F £ [EE ) ABC, ARG (1F
collections.abc #i4H). #F (F£ numbers #ifH). &% ({F io #54H) I import 4GS FIEH A £%
(#£ importlib.abc BifH). YRATAMER abe fi4H A H O ABC,

annotation ([FJf)

jgﬁléfﬁi;é%l class Bt . bR S 80l W EE AR B O BRE) . BRIEGL, B8 ARAEE npe hine (ZUEWE
)

TEFUATEE (runtime), [ ok e (EV R SRV REAF I, (ELAdiB . class JBMEA R XTI, & 20 (E)
f A AERAL class MY _annotations__ FFFRIE ML

#52(Flvariable annotation. function annotation, PEP 484 Fl PEP 526, 526 ¥eh L h e ER . B
EVRR ) A B 7% 2 [E) annotations-howto.,
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https://peps.python.org/pep-0526/
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argument (5]%})
WP Y oK X R BIE 46 function (8{method) WI{B. 5|8 WitE:

o Bl4E 5] # (keyword argument): FERRANEI . DAEREI (identifier, 40 name=) BHEEME| 8L,
a2 PA ** #&1H dictionary (8L ) [EWEREIERS | #. B, 3 81 5 &RZPAR complex () FEIY
) BH S5 |

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

« 15 31 4K (positional argument): I BT W7 | . (0 WO — (7 | 08 RO A4
B, R () ARE * 2 fhierable (ATEVRYDPE) HROTCEMEMEE. BT, 3 1 5 ABRDA TPt
H 32 5

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

51 W e A ek R P I A B . BV SRS (R i e AR B, S (E calls Fofifi. 7ERE
R, AT AESE SR AR RN — A5 18 H S Ah (e s e 4 s 0

s EEEE  parameter (Z80) WH . & LB R 7] $he 4 F Moy 2[E], PLK PEP 362,
asynchronous context manager (JE[FR]B5EEEPIZS)

— @ v] PAFE il async with PRIAC A T RIS 4, MESEM T FE __aenter_ () Al
__aexit__ () method (J7¥E) HFEHIH. H PEP 492 5] A.

asynchronous generator (JE[R]2B(EI4:2%)
— 1l & [a] {# asynchronous generator iterator (JE[EHEIAEFFEEE) MR R . BEHERRBE ML async
def & W FER L (coroutine function), HANFKZE M T vield BHNK, BEA M —FRF W R
async for [FIEMME.

B ATRE I S — AR E e g R =, EAE T TR Rn R $EA BEKRE
(asynchronous generator iterator), ¥ FRIEN) B EANENERE , AR H s HeE, ARG 3¢,

—fE LR B EVERS R TS await N, PAMK async for fll async with PR,

asynchronous generator iterator (JEF]2BE)/: 25EICES)
—Aiil i asynchronous generator (EFEIEIESS) R ESTAIYH:.

& B —{Hasynchronous iterator (E[FHEUREY), B EVA __anext_ () method FIFNYE:, & [a]{H—{F
T AEFEY 1 (awaitable object), %A IEATIERI BB A 2R R 14, HEIBE R yield #H
s

B yield Y EEBART, ERCEMENTIRE (GG ESESE M E T K oy BAK) . EER S
EA ZEREVAS 1 __anext_ () BHER A S5 A RO ERE, & et m 1k ibhy #4535
1. H2[[E PEP 492 1 PEP 525,

asynchronous iterable (-] o[ [F{CH1:)
— AP, BEFPATE async for BRIAX P M. LHEREM _aiter_ () method [H] & —
B asynchronous iterator (EFIMEMER). B PEP 492 5] A,

asynchronous iterator (JE[FRIZBECRS)
—{HEAVE __aiter_ () fl__anext__ () method B¥){4. _ anext__ () WA —{Fawaitable (7]
EREIE) . async for ErTIERIAENERAY __anext_ () method ff AW S5 14, HEIE
5% stopAsyncIteration ffl4h. [ PEP 492 5] A,

attribute ()&M)
— (W B SE W A BB A, RZ AR 2 BB ad 1 (5 ) B 40 B i 3 = (dotted expression) /)44 Figi 2 I8 . @,
R o H—HE M a, RIEZEEITEREDA 0.0 BESHE.
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https://peps.python.org/pep-0492/
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WER—EIEARE, & T4 A2 d identifiers JiT i 38 2 R EJFF (identifier) 198 M2 4 7T fiE
(g, BIANGE] setattr () o MRIEHEAE PR EEA O 70 PR ARAE I, 22 getattr ()
REAFE .

awaitable (W Z:55M1k)
—fE V] ATE await R PR AP R E— W coroutine (h#e), B2 —MA _await__ ()
method ¥4, JiE2[E PEP 492,

BDFL
Benevolent Dictator For Life (#5288 ## ), X4 Guido van Rossum, Python [l 15 #

binary file (- iEfiRER)
— 1 GEEIGE IR 8 A bytes-like objects (CBERLTTHERYINE) Wifile object (REZRMIE) . —HEAIAHREMGITH
DA (b, 'wh' B 'rb+ ') BHEREZE. sys.stdin.buffer. sys.stdout.buffer,
PAJ io.BytesIO fl gzip.GzipFile B,

w2 Eext file (CFHEE), ER—MHBEEFIRAA str WIFRERY.

borrowed reference (fi5H]Z14)
& Python /) C API W1, {52 2 Y2k, Hh gz REXSEA M2 K.
R PN, & G RE) 3434452 (dangling pointer), 1411, Yk KK Il (garbage collection)
A AR B B (1) S — (Bl strong reference (E)Z1R) , T s 0 85(ED.

$borrowed reference WERY Py_INCREF () DANSE JFiHh (in-place) #i([EI[Elstrong reference 24k ik R0
B AERZ YA BEAE de 18— W R A 2 IR 2 BTPiBE(E). Py_NewRef () pRz ] A EE ST — MR8 i strong

reference.,

bytes-like object (JEfc4lHh#tl)
—1W 5732 bufferobjects H GEFIME i} C-contiguous SEE B WIE. BOIEFAN bytes, bytearray il
array.array ¥, PAKFFZH ALK menoryview Y. FAMTCAER Y AT HIR BERE 07 EORHT
BIEEE BUGER IR, 72 B RS socket (FHME) Hik.

AT A R R PR . IR SO & A Lo R [ s A AL R el T
SR fE W LS bytearray, PAM bytearray ) memoryview, HApEBEEIE —EAE
B REEEA TS (THESE SN AL YIE]) s S 4% bytes, AKX bytes ¥4

memoryview,

bytecode ({i CZiTE)
Python {1 J5UAA TS € S ML (AL , 42 Python F5U7E CPython 1 BaSeh rFiAe 7otk . eyl
B G BB (21 pyc R, DLBEH U — IR EET TR (DA B 50
I ICAAE) . B [ PHFES (intermediate language) | 82 T4E— Ml virtual machine ([F1HEH%ES)
b, AR O R C AL TSR EN F TS (machine code). BEREIOIL, (A REALHA |k
SEPAEAN [ Python [EHEEME RS > BEMERY , tRREYE AR R ARAR Y Python 2 [R5 .

(L TCALAS 5 21 F AT DATE dis BRI ERA SO 4R 3] o

callable (n]WEnL 1)
—{{l callable & 1] PAREIFEIY 540024, WEnU B AT BEDA R AN — 45 18 (55 Rargument ) :

[callable(argumentl, argument2, argumentN) ]

— A function BAILHE A {gmethod # 2 callable, —{EHAG BAE __call () Jr¥EM class 2 B il 0 2 1
callable,

callback (1)
VEEVS | #ept (EE 1) — B R X (subroutine) pRC, e A A1) A IR ] B Bl 7

class (J(E])
— P S AR . Class () 0 3838 5 & 1% method (1) 38, 154K method 7] PAYE
class [ EE ) b atEA T4 .
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class variable (KE[E/528%)
—H7E class TR EFE, HERZ LGETE class IR (GBI ZAE class (BB T) W& om s 8.

complex number ([EJ%)
—ERMAE M EEAR LT, I B iR g 2 B8 B A EE 2 A . [El#o 2 )
AL (1 T AR) MECBRS, IS ALE TR b g s (E) 1, 7E TR i85 (E) 5. Python [EJZ
THEMW R, CRARENERFRER: [FERREHE WA J i, flin3+13. A%
#% math BAAEI T RS R EIE, 35ETH cmath B, IS0 68 2 — A i R o ST fe .
MR REAE B RS e MR, IREIRT-ARREE /7T DA% b 205 e .

context manager (5E4RIZS)
— (AT AR with BRSO ARSI, MEREREFR _enter__ () Fl _exit__ ()
method &5l . #2[E PEP 343,

context variable (|i5BE%4%Y)
—{E s, HAAE T DUREE B SRS A AT . 38 BT 4% 38 f3% £7 [ (Thread-Local Storage),
FEH A, — s BE R R T2 T RE LA NFAME. SR, BIRES S, £ —MEfTssh e & s
ZARNEEE, MR B G, RAEEFTHYIER 2L (concurrent asynchronous task) H1, s
wheemBE]. ##2[E contextvars.,

contiguous (%)
R — 1 52 18 [ )2 C-contiguous 5% J& Fortran contiguous, HI|'& & fE ) Mg (R B2 #4581 . FE4E (zero-
dimensional) ¥ %&1E [ AR & C M Fortran contiguous. 7E—#E (one-dimensional) [#%1] 4, £-J8 H W /ELF RO
HE B A AR S, TR 7 21 BB IR R . 72 2 4 (multidimensional) C-contiguous [i%1 H1,
Fierr R AL N 7 B 4 I IRy, et — MR 5 | S Ak e, #RTT, 7E Fortran contiguous [#i%1H1,
SRR,

coroutine (1F%)
A 2 B (subroutine) f)—Fl HE R FEAITE . BIRR 22 o 3 (08 s ] S ol ate A (E VY ) — (T 1 ] B ol
i%tﬂo.b’v’ﬁ%ﬁfw\?:???%z:[ﬁ]H‘Jﬁﬁfﬁﬁ%ﬁ?ﬁiﬁ/\\ BHEAEE. EMAEELA asyne def BAXBE M. H
2 [F] PEP 492,

coroutine function (FLe&X)
— @[l fcorourine (EL) WLFIIR. —(EHFEMARAELL asyne def BukRBrEss, Ertaosg
await. async for fll async with BT . ST A PEP 492 5] A,

CPython
Python 72355 5 HAEE B /E (canonical implementation), #{#§fH{E python.org . [CPython | & {H#7sEAE
WAERFAE A, DAl 2 I BB LB RE S W ELAE, (9140 Jython B} IronPython.

decorator (ZH:fifize)

— (AR, EEhES AR, WECEMT Cwrapper FEVE, HiME I E-—H K X 1) 84 (function
transformation) ., g1 R 2 classmethod () fl staticmethod ().

Fetiianarik FUZ RN . DA W eh o0 SRAERR IR 2 S5 AU

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

@staticmethod
def f (arqg):

L

Class WLAFEAHF RS, (EAETREILLBORE . BN EEig i E L4, w52 EekaUE s8R class E 5
AR SO

descriptor (HiiA%%)
{H5E5% T __get_ (). __set_ () B{__delete_ () method Fy¥{k. 21 class B {2 —(HH
WERRE, ERE R AT e B A R R . W, EH b SRS 5 e A Ry
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1E a () class FH AR AFE b (P 0F, (HAE b 2RSS, DA AR method G
WP, SRR 2 A BE AR 2 VR A HLAR Python () BSE, WIEEMEFL2habn s, SEIhiewifm=.
method. J&VE (property). class method. [EJfE method, DA ¥} super class (ACHHE)) B2,

B 18 4 method YT &M, w52 descriptors Bl iR # f TTHEH .

dictionary (4zilL)
— 11 B# Bt F 41 (associative array), oo (50 8 e g LT BIE . SV LR AR A A __hash__ () Al
__eq__ () method ¥4, #E Perl g TR EIAEE] (hash).

dictionary comprehension (il &)
—FE BN, AR 8 T B i B e e R, (B R B A SR DA 5 g ]
results = {n: n ** 2 for n in range (10)} @F4AE—fFd, BAE TH n B IE n
** 2, #2[E] comprehensions.

dictionary view (zHLEGHL)
# dict.keys (). dict.values() J dict.items () [FMEHAYHREETHAGH . EMRML TS
MR T H 1B R AR, L%Tm%ﬁﬁ%@]ﬂ% 32*5‘7‘;%“%5\59%1_M A, 2 BB A g B e
#apy list (EE%)), A 1ist (dictview) . #52I[F dict-views.

docstring ([EI]H)
—{BTE class, PRSP, FEEISE—EEE R BB FHR SO R EEER TR G2, |
C e, EROARTE class, B EBIAHE _ doc_ J@MH . B EIN R T DAE E E
(introspection) [EEE, [H e 2 F A IETRA SCUA7 A ASEE 107

duck-typing (W f-2%4[E])
—FEAE A RS, BN R B E AR e R A BRI AT BT A iR,
method 5§ J& 7 € B 40 b Pl 0 0] w4k (UZD%TZ%%LHU%! (B8 7~ i HL i sfg —Eg 1, AR(E
E—Er—EE . ) HEEGE AR RE, KOsk shio R i 6E 3 £ 40 (polymorphic
Substltutlon) SR B BTG . R 2R (B o (5 type ) B isinstance () #THIEL. ({HJ2F
W, WBFRER U8 % & & 3aE (abstract base class) H@Fﬁ?ﬁo) SR, Bl E GEH hasattr ()
i, BUREAFP FEAEEH A .

EAFP

Easier to ask for forgiveness than permission. (F5>K B FH R THEAR S ) BMEE KA Python 4 il JEA%
B B RSB A, [EFE % Gt B T A il . e AR 2 (E) ELPER i Ja , HRR
SEAFAERTZ 1) try Fl except BUAR . EBMTELFF 2 HAMEEE (B0 C) & RMLBYL JARS I T 5.

expression (i)
—BOT DA ERR ERYRE . DA, —MEEsr2Ue oy . 20, BVEIFIL, 5y ol ek gy
G AT B, IS S TT R R R Eﬁin‘Fg/ﬁQﬁEnn s AFERZ, [EHEFFE R Python 75
FHEAEEE R AN —Lstatement (BIAR) ANREPAMEER R, BlU while. HA{H (assignment)
WA, AR EE .

extension module ($ 7¢HigH)
—fEPA C 8 C++ Sk AR, B ] Python [ty C API REEAZ.C J A i 5 R XS AT L H) .

f-string (f ‘=)
PA £ B E T [EIETER AR SO R E [f 2R |, R E ORI . i) PEP
498,

file object (F%Wit)
—{IE S0 1] 5 175 M S8 1) (file-oriented) APT (Il read () Bk write () % method) FCHRAEIRE &Y
Yotk ARTERE R RS AT 3, B R o S B A A 2 R A B A R A A SRR (1
R A /. SO REE AR R . socket (). EE (pipe) %) WIFFHL. HHEW B REE 54
Z W1 (file-like object) B % R (stream) .

TEEE, A=EERY: R =g x f’ﬁi@lﬂ’]"—z@h%{%ﬂi% 2. BB 1o B4
FRESE. BRI 2 M open O
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file-like object (JFik%dil)
file object (REZRYITF) HIRIFEF

filesystem encoding and error handler (4% %4 U5 FIEE S Pl L)
Python it JTJ i) — Tl A A6 P11 85 ik BE PR 20, 2R AS SR B AR R B AL oCAH, AL Unicode % %)
(=33

i 22 2 40 A A 00 B R S BE U FRAR BT A /N 128 AL TCA . ANIRAE R A Hi g A Ay R L b AR s% , HI APT
B &% UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PRI A EASAE
ES o Ik YR T Ea e

filesystem encoding and error handler (¥ 2% 22 % 4 15 A1 8 5% i P8 oK 3X) € 7F Python [E] B KF h
PyConfig_Read () P AKAL &: #5 2 [F) filesystem_encoding, PA M PyConfig #) % B
filesystem_errors,

Higz(Fllocale encoding ([FIHHR1E )
finder (=-kE%%)
— (@, e g AE e import FURLAL Sk loader (FIALE)
¢ Python 3.3 BAlA, A MRS : TIRE F ¥ % (meta path finder) € {§i ] sys.meta_path,
M 344238 B S48 25 (path entry finder) €7f# [ sys.path_hooks.,
#H2(E PEP 302, PEP 420 71 PEP 451 DL T fif 58 £ A .
floor division (] T ILESRR:)
] T AR - 5 B e He I R O R Rk . 1 N B RE R ER T /. B, EE 11 /7 4

AL RE 2, # float (FREHED) EBIEFTEIER 2.75 A @HERE, (-11) // AEERE -3,
B2 -2.75 $lé TG4 2. 7 2([E PEP 238,

function ()
— AR B RS, B REE Y e S, ] DA R Sl 2 7| S, S s | ]
AR AT, i Elparameter (23%). method (J5%%:), PAMK function F2ffi
function annotation (XEIEE)
oF X 2 el o B f)—flannotarion ([EJRE) .
o 2 E R gl i AR 2 (E13E =« i, S (M sk STEI & S 2 Wi ine 518, EEA M int B

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

bR U E R REATE function FEEiA FEANRRE .
i % [Elvariable annotation F1 PEP 484, WA I REM k. BRERYRETET %, HiEs

annotations-howto,

future
future fFiARZ: from _ future_  import <feature>, @I5/R4HELn (I FHATLEAE Python R 3K
BT A PO U EEME A R BRESE , RS a i Bl i __future_ BHHNIFET feature (3
fe) WRERYME. i import B FTEF A HORME, AR VT AT B3 X 2 R 2 (] B 1 v 1 e 21 it
FEE P, DAREMRSE e (e AE) EERA Y6

>>> import __ future_

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

garbage collection (37 %]k )
ORI R, R AR . Python SUATRIR M, S22 BEET#L (reference counting)
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PA K — i REIE A A o 7 2 BR O B (reference cycle) BYJRERSLIR M4 (cyclic garbage collector) K 5E i -
B [ml e g T DABE T g A3 HEA T2

generator ([E4:%%)
—{W & [al E generator iterator ([EVEZFENCES) M. BEHEERB HIEFEWEX, EARZEEE
T yield #ERHN, AEEIAE—RIWME, =L@l R for FRE, miJ2PA next () X, RMHEHF
) —{FME -
18 AT AR FE s — RIS R, (EAE e, iR FoREA BERE., B HkE
F R EREREZE, Ol A se BHTeE, DABHR R
generator iterator ([FJA4:2$[F1CZS)
— i thgenerator ([E)A:%%) eAZ BT Y
BHi yield SrE ARy, ERtiEM B TR (CHG s s e iy ry BRIASR) . WEA %
ER2 IS, & I n oy A T (B SO VR T IR J 3 B A 1 ek A FEARTA] )
generator expression ([Ff: 2% 5K)
—H g EEC S HER R . EREERMGMIEEAERS, BHEE M for Th), M THELT
(I st e, o [ DA B — (S84 1 £ 4] Al EER G EANE e B4 2 H 1 :

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

generic function (JZZXIpAR,)
At Fhy 22 A R QAL ) BRI 2, 5% R X SR (R A ZRA (R BT VR () A S e S D o P AR RE A
2 A T A (dispatch algorithm) ZE[EI5E .

Y5t 2 (Elsingle dispatch (B—3HBF) #gE3&H . functools.singledispatch () Hffi#efl PEP
443,

generic type (JZ¥I#I[E])
—(H e E 9 2 ¥ 1k. (parameterized) f{jrype (FUE]); 20 BSesBE], 52 1ist Ml dict. BEHH
AR (E2 = FE .

2z M4 RE. PEP 483, PEP 484, PEP 585 fll typing Hiffl.

GIL
s [Flglobal interpreter lock (43 B 222584 ) -

global interpreter lock (43 i E8%$84)
CPython B4 I FH A, FH DARECRER R HOA — A T4 REWLAT Python [¥)byrecode ({7 TCHLAG) «
B AR (RGN EEAE, 41 dict) HBEyHEES T/ (concurrent access) [ fEF, Ik
BEHI T AR {L CPython (W BEAE . SHE B A, SRR EA S MEIZ T4 (multi-threaded), {H
AR 2 ik b 2 SR PR A MRS REIEHR LAY — KB P17 (parallelism) .,

SR, AU AL, M R EE BRSO, B TRk O AT R A A (E S B 4
(computationally intensive) [T, AIDASRK: GIL. B4b, 1EMFT VO K, GIL 48 2 erikfEig.

BB MR EIEATAE ] RS (VA R ARG 88 SE R B ) 19S5 DRI,
[EVE—fii R PSS T, e g ARk, —RE, HEREMAGERE, e rEes
[ERr L, MM S A A

hash-based pyc (fEEZHEN pyc)
—{E L ICALA (bytecode) T 774, & (5 F A (EMELIN AN A2 36 B SR A R MO e R B RAUIRE ), Al 8 AT 2L
M. #52[E] pyc-invalidation.,

hashable (W] 3[EIf))
WA — A ENY, ZEEHAEGER F RS (EFR%E MM _hash__ () method), H.
Al A EA R (B __eq_ () method), HREIEHE—MH T 4 EE. s REM
SF AR T AEEI 1, e M ZEEA T A M
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AL (hashability) (—E4{F 0 JiI 1 dictionary (5°#) HYBERIset (526r) AUME, HEIGLEERES
fEERAE HETAR G T A EHA

ﬁ%%uﬁ’ﬂ Python 7~ 1] 4 .i_%ﬁ:%KXET%.E/J T“B’Jﬁ%% ({5 4n list 5 dictionary) [EIARJE; MWiAH

sEZEes (Bt wple (JCAL) F frozenset) , HA R BMAYICE A HEER, ©MA S A 20 5EEK .
E%#Fzrzﬁ)ﬂ%ﬁnz class BB, HIlE LeP {4 g e I_W’EIEI’J BAMAE A LB AR & N FH A 1)
(AP MEE O e, e M aEEE R A4 B B MAY 1d(

IDLE
Python [}] Integrated Development and Learning Environment (%% & B #¢ Bl 2L 2 PE1E ), idle 20 LA 11 4
FRAS A ELREAR RS, B Python PAFMEEEAT A — B e b fit

immutable (An]%H1k)
— i BAAEEEN . AR P wple (JoAl) . BEYARARESIECER . TR
— (R R (B BB AT, RSB ST — R . B M B S ENE A M Jr, #5 SE2E £f
@, 40 dictionary (“H) Hfiy—fE .

import path (5] A#%1%)
—EAE (Bssteon ) WFIR, MmARLE B2 1E import BLALIE, & Hipath based finder (HEHAH
By Stady) BESBHMALIE. 78 import HIFH, MAIEYREH 2K H sys.path, EHHRTEM
(subpackage) 1l %, EHRAHERAALEMN __path__ @ik,

importing (5IA)
—fEEBAE . —(ERALH Y Python R UHS P AZ B ILIEAR , #0) — AL+ i) Python RexUHG T -

importer (5IA%})
— (i REE 4k AR BB finder (SF48i) tiloader (BALR) Y-

interactive ( H BiiY)
Wmmﬁﬁﬂﬁﬁﬁﬁﬁﬁ,E%ﬁ%ﬂ%ﬁﬁ%%%%ﬁ?ﬁ%A@ﬁﬁﬂLﬁT SLEPEATE M
EFIHEF EMmEER. REES python, RFTFEALMGE (FTREFE A RSN £ L) .
S ET A SR A RO R AR ER N i (RER(E help(x))

interpreted (Fi%0)
Python J& T B3G5 . MM aEan s, AN (1 [55) ] BE A etk , PRIEA (7 JC4LAS (bytecode) 4
%%‘%EI’J@T B RN IR R W A 0EA T, N TR IR MEM S ) — R TiE , AR FTE .. i
(nn G L.%) SRR S A E B / BREEENN, R e M A AR = A TR g . 52 Elinteractive
HENW

interpreter shutdown (273 BH)
& Python ELREAME ZURBAPARE, BEEEA— ﬁl‘h?ﬂiﬁ%ﬁx, TE I B M R i A B B R, it
zﬂ%ﬂ%@?ﬁ%.%z’k% B G ZRIFIE R =Dl %5 (garbage collector) . 15 BRI EE 6 & B 2 AU MRS
PRI (destructor) 55555 | ¥ [E] P (weakref callback), .ﬁﬁ Hrp R . o B P P B e A T i R e
BB G A, REE IR EETREARNEAER T (5 RABI1-2 0K X B A sl 2 e ) .

HAG A F 2R, 2 __main_ BUHEEPOESTHEIA T AHATE

iterable (n[[EfCH1t:)
— e R E)— ok e P R . ATIER R B ELE A P S A (52 1ist, st Al
tuple) FMIFLIEFHRE, B2 dict, # ‘{#WF DA AR IR & FREAEAT class 4, HZHIRLE class
ﬁ_iter_() method ﬁ%g‘rf/ﬁygqu@nce (Fﬁ]‘]) sy E]"J _getltem () meth0d7 Pz%'fﬁFTjEXET.
R

ERP AT R for [ERBMFF 2 HALTHEZ—E AT (zip O« map () ..)e F— @A BRI
VEES | i ELE AR iter () K, B GERZYOF R E—EESR. Jﬂ:lﬁ%%x.)ﬂﬁ/‘%r%‘~ﬁﬂﬁ
AT (one pass) . (I HEIRARRE, WHEA—EZIFNY iter () SAFTERERBYF. for B
R 1 B P S L g E@@ﬁ*@%ﬁ%@%iﬁﬁ@“%{ F A [EV R P AR A s [EACRE
Wiz Fliterator ([EVL#E) . sequence (JFEH) Flgenerator ([EVERS).
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iterator ([E/{t2%)

—fl TR 4 EEHEY EA A _ next_ () method (8 244 T BLEL TR next ()
GRF I E R S TEE B R SRR, Bl €r5]%8 sStopTteration filsh. BRE, %EUCERY
PREB I, MAEMEE _ next_ () method fifE—LIFNY , #HH &K 5[%F StopIteration,
REFUEA MM __iter_ () method, E&HEHENCEYIFAY, BroARMEIRZSEAE T ERD 2,
ELAT A K 22 o ) oAb T BV W R 35 . — (R EEA B 41, 2 B £ [E (multiple iteration
passes) (IFEFUHE . — AWM (B2 1ist) HERRMASEEEL iter () BRI for B H#
ek, #aBEAd—mMemmERss. SHERRER LS (ZREM) K, ReREEn—sER
Wl A . e R ER S, AR ARG

1 typeiter SCH AT DAFREN B 2 il
CPython F{fE4NEI:  CPython [EVRRIGHIN—HuA @rig ey [[EMUENA/EFR __iter_ () ) BIBLE.

key function ($EpHX,)
8t bR 2B 3T R 2 (collation function) & —fE AT IFAY (callable) PR, ‘& € [ml 8 —1 A HEJT (sorting) B
FEJF (ordering) M. BIA, locale.strxfrm () ¥ AREIE —{8 1 i e o HE w10 A HEF 8

Python HiiF 2 T H., #4532 DA R A A T Rl P 80 A X BEMEdE nin ()« max () .
sorted(). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

B R T DA S E SR . B4, str.lower () method W] RAFEEIAS 43 K /INES HEJT 19 4 R
Ao B, —MHERAWT A lambda EH A A, fIM0 lambda r: (r[0], r[2]). J5h,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () Eﬁ]

GRS R X (constructor). B AT ESLANGE SR X 61, w5 2 EWfTHET .

keyword argument ( B3 [%))
s Flargument (3]38).

lambda
B —expression (GEER) FrALSI—HE 44T ERR, (inline function), 5% B AT R . 757

lambda PR EEYE 2 lambda [parameters]: expression

LBYL
Look before you leap. ( =447, ) 1a 06 4 5 AU S e A7yl 25 4% 2 1, PR REHL IS EER . &
T EAS BLEAFP AT M, HERMRrO AL if BudETE.

2 siTagEs T, LBYL aUaE [=18] 1 T&47) 2 M5 T EWR 4 (race condition) 1
B BIANPANFEXAS if key in mapping: return mappinglkey], WIS —EATHAE R
ZRALER IR Z B, 1E mapping HASIR T key, RRZREXAE& AL, &0 P E W DAF 84 (lock) B fif A
EAFP % il 7 AR ARIE]

list (#i51)
—{l Python [Elidf)sequence (J¥51). EVEERH T2 list, & HEEHRIHALTE S h iy —{H[H51 (array)
MG — (A #4553 51 (linked list), [RIEFFIROCER 105 TR 2 O(1).

list comprehension (& %1% & E )
— T 2 g HL {7 5] PP ) A R A n 2, (5 P A SR DA— 1 list [ p 55 ¥k . result =
["{:#04x}'.format (x) for x in range (256) if x $ 2 == 0] @FHE—fFEE list, Hrp
f987 0 3] 255 & (L), FTA S8+ /SO 8 (0x..). i f T4 . IR, HI range (256)
W T TC R AR R

loader (%A Z¥)
—{H BEEF AR . T EE R —HAE) load_module () [ method (J7%:). #A B H 2
Blifinder (FAGgR) WIE. HZAMHFERE PEP 302, Bjitabsiract base class (5 HEREE) , #%2(E

importlib.abc.Loader,

locale encoding ([ I Zhi%)
7£ Unix |, ‘B2 LC_CTYPE &l EW gk, B PAH locale.setlocale (locale.LC_CTYPE,
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new_locale) Kk E

7E Windows |, B 2 ANSI A5 E (code page, flin "cpl252").,
FE Android 11 VxWorks |, Python i [f] "ut £-8" {EE] &I 4nfE .
locale.getencoding () W DA AREUS: [ 38 4 A

W5 2% filesystem encoding and error handler

magic method (k7 )5 ;)
special method ($5k5H) W—183EIE R R i .

mapping (¥Hi)
—HZAF, B SRR EE R, HLABE{ 1 abstract base classes (15 5L CHHE]) 11, collections.
abc.Mapping B{ collections.abc.MutableMapping ff 3§ i B method, #&i ]t FE dict,
collections.defaultdict, collections.OrderedDict fl collections.Counter,

meta path finder (JCIEE=IES)
— ML sys .meta_path MEMER finder (FA5#%). TCBRIRFARERELILAC A B S48 % (path entry
finder) #HB{EZ A .

BN OIS AR AR A B VR method, 52 [F) importlib.abc.MetaPathFinder,

metaclass (JciH[E])
—7& class /Y class, Class &8 A%E & g 57 —1# class 4 ff. — 1 class dictionary (F=#it), DA —1# base
class (FIFHEE]) 1953 . Metaclass B 53208 — 580, EE#7#% class. KEZ Y8 R
F ORI (TR EE M. Python YR BfE T RBIFEE 57 1 7711 metaclass. KB4 B F A
TEIL T H, (2T 2R, metaclass 1] DURAEEIR BEMMARE T £, EME s AR EEHEAAE
WM T AL A rE . BEEE . EEEAIEE (singleton), DA 2 HADAEH

42 &5 A DATE metaclasses 25 i 14k 2] .

method (J53%:)
—{B7E class A<BuEgl E %M R . Q15 method YEEIEL class B 1 —10 & PEgkeny , HI & a5 5] 3%
H1I %ﬁ‘ﬁjﬁ- bﬂ/ﬁ;ﬁ fiargument (514%) (M5 HEHPRE self). iE2E funcion () Fnested
scope ﬁ;ﬁ({/ﬁﬂqiﬁz o

method resolution order (Jj 7. M IE)T)
D VERRATNE 72 A A R SR R S A T, base class (FLRKEE]) i@ )T . B Python F 2.3 JiT
HLEs I RS EE AR, S5 2(E python_2.3_mro,

module (Ei%H)
—fE#&E: Python F£= A1 #H 4% B0/ (organizational unit) (94 {4. BIUHA —MmA =M, BUEEEN
Python ¥ BLALEHE Hiimporting WAL, #HA % Python,

2 Epackage (BF).

module spec (L4 LK% )
—E % 2SS E, B RN EAAEZE Y import AH B &R, B 42 importlib.machinery.ModuleSpec
R — B 11

MRO
st 2 [Flmethod resolution order (J7BfRATIET )

mutable (n]5&Y{}:)
Al g AR MTAME, BHERR TR 1d O o BiEsEimmutable (ARNWEEPI1) .

named tuple (it &Ic41)
ik [named tuple (Fff447C41) ] 246 1E tuple AR AL ATZH(EEY class, HERITIERE] (indexable) JTLHRH
AT DA P42 J 1 SR A . e (E]EY, class 1 A] DA HAD AR 4
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5 [F g M Fl 2 named tuple, f33%H time.localtime () Fl os.stat () FE{HEMME. B—HH T2

sys.float_info:

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

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

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

True

4% named tuple 2 EIZHE] (W EF1) . 5637, —{# named tuple 18, 1] DAYE— {1 IE KLY class & FE 58
3L, B class 287K H tuple, HEF T AMAL (named field) RITT . 5EH1Y class 7] AT T4
T PA#E K H typing.NamedTuple &, AT DA A T g ek =X (factory function) collections.
namedtuple () A, BERAHIEIN T —LEHIMY method, 5 L% method W] fE & 7E T 5 s [FIE
named tuple 7, MEEFLHNT.

namespace (i %23H)
SR AE I . 4% S T2 DA dictionary (FHL) B ECVE. A WA, At K EVE a4 25 1
AP (78 method ) A BLAR I 24 251 . dv s 25 RS b7 1k A fa il ss, RSB IAH AL,
W, izl builtins.open Hil os.open () it e MY fiv 4 23 W A1 B . i 4% 25 ] to s vh B
Tl [ A R W B AE B — R pR X, At vl s Pk v #st . BN, %5 random.seed () B
itertools.islice () AHHEHIFE R, SRS EEH random fil itertools MHAHAEEE,

namespace package (i Z23IMIE:)
—{{il PEP 420 package (£1}), ‘& HB1EE)I T2 (subpackage) [ —{H 254 - fiv 44 25 HI &4 1T REEA B AL
fodorik, T ELAMAREE PRI (Hregular package (EMEN), HEEMEEA _init__.py
B RS

w2 Emodule (Fi4H) .

nested scope ( HUREMIR)
fiE(E)22 I8 Mg 7E 3% (enclosing definition) H B8 B HE f1 . SR PRIE), — 1 pR 2C USRS o o) — 10 el =X P g
EF, HIeMaeE2 RNl r sl SR, fERREETN, SRE IR RN 2 R, T
YRR . [t s e e A B (B A b s U B o [l R L, Ao st iR A 4 el i 4% 4 T v A L
ME A . nonlocal 2 #AMNEEHEEITE A

new-style class (1A %i[E))
— W8 4, BRI BIAET A W class P48 U 1Y class &G 7658119 Python fiR A<+, HUAG Hr=C
class 7 g {#i il Python BB (). ZEKMILIAE, B/& __slots__. HifiiR#F (descriptor), J&PE (property).
__getattribute__ (). class method (ME[EIH¥:) # static method ([EIBEH ).

object (#1})
HARE (BrHuE) EieRMATE (method) MEMIERL. B HRIEMnew-style class (X HH(E])
M %% base class (FEHEE]) .

package (1})
—{[fl Python f¥jmodule (BigH), B0 AR S TH4H (submodule) 52 EFI) 1244 (subpackage). 7 I
ME, e A __path_ JEYER—H Python .

syt Eregular package (IEBIEN) Fllnamespace package (fy4 25 HEMF) -

parameter (Z4)
e funcion (B=X) B method 7 3§ (1) — i iy 2 EC S (named entity), & 8 W % o U BB [E 4 52 1) —
fllargument (519), SHEFLLEE N Ha7R 205 8. G TR 1 2 B aL:
* positional-or-keyword ({5 S HEET): FEHH—87T A% 12 15 5 BURVEE M 425 7| Sl g 51 .
B2 MM TR, BIanPA R foo Fl bar:

[def func (foo, bar=None): ... ]
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* positional-only (PEBRNOZE): FaM]—E e+ I AL E B ity 5 [ B fERERM S HIIRT U E
—f8 /o0, WURT PATERZ T OUHI T E SER O E 2 8, HIANLAR ) posonlyl 11 posonly2:

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

o keyword-only ({EBREAGET): 50— N GEARR S F bk 5 | . fEm=UE sz #d,
AT 5 B 0 B 2 B (var-positional parameter) B(@ HLALRY * S0, kAT DATE AR )7 & FefE R
B F28, HIMPATIA kw_onlyl 1 kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... ]

* var-positional (fEREWHAIE): FEW]—RREVMERF AR R A8 T | B (TEC W 2 Mok Z
WAL ES 2 Ah) . BB EREHS WA R T 8L ~ AGERN, BIILAT args:

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

* var-keyword (ALFWCRBHHET) : EWINT PRI T BB #7518 (TEC U 2 =2 )
MBS T5 M5 . ERSURERTEH S WA T E b o~ AGESR), Bl L m#sl i

kwargs,
ZWOTOAE IS | U B A SO R, U n] DAE)— S8R P i | e i TELRA

Tk ERERE R argument (580 & H . & AR 7| 4o 4 St M a9 £[F], inspect .Parameter
class, function T i, DA PEP 362,

path entry (¥4#5iH )
teimport path. (3| ABAE) 0 (ERIE, Miparh based finder (GERBAERITMER) Fr2% ZAIRAT
$32 import HOKAL,

path entry finder (4750 H =B 2% )
W sys.path_hooks Hf{—1{f A FEIYH{4: (callable) (7 BI—1{f path entry hook) Fit [a/E i) —F& finder , &
FE AT PA—(fpath entry g PR .

B A R AR TE B A2 BEAE Y method, 752 (F] importlib.abe.PathEntryFinder,

path entry hook (pP&f%1HHTE)
1t sys.path_hooks F|FH 1) —{@ AT FEIY ) £F (callable), 7 & FN3E AATHE — 8 F¢ & Bpath entry g
PR, R B parh entry finder (B{IRIHH FARA) -

path based finder (J%Ji %15 =525 )
FEFRHY TUAAE F 48 82 (meta path finder) Z —, "B fE—{fimport path F1 {82441

path-like object (FHPRISHI1E)
—fE TR R R BB BB T DU — M FRR B AR str B bytes W, B2 —HE
{E os.PathLike WEMYE. BB os. fspath () K, —fZX% os.PathLike W ERYE
A A EEIE] str 8 bytes R R FIKEE; 1M os.fsdecode () M os.fsencode () HIAMEIR H R
MR str K bytes B % . H PEP 519 3] A

PEP
Python Enhancement Proposal (Python 34[EJ$222). PEP 22—k #HERA 3044, B REE) Python #HBEIR L%
#f, B2dHA Python [1)—H# D) REE % DI RERIFE 7 FIBEEE . PEP JER% BLPL L R B4R B i DA S e b2
ZEIRENEE R

PEP (77AE H I, R MEE GO fEAHE S . AL B A S B R A 7 RE . DA E A Python
ozt EsR ), S B AAY 3A%H] . PEP (Ol st Dy M B S .
#2([E PEP 1,

portion (%))

TR —HE AR (BT R AE—MH zip B ) , (B LA SR AEH (M iy 25 M £ (namespace
package) F FTERK, 4NfF PEP 420 FPESR.
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positional argument ({3 ¥4 5|4

52 (Flargument (5]35).

provisional API (¥47 API)

W4T APLIZHE, FEAE o ORI [ SR AH 251 (backwards compatibility) SR, #CRBEHERRY APL. BEZR
RO, HREEMutoREE T, M EERafERmEE, HRE oA BRERBE,
ARG Bl R A A I S (=R RN . S IR b U AP
A BIR B B R AR Pt ga s, B4 g8,

g A 4T AP, [ AR S T W iE [ RENRE TR — M B, 1)
SREr T ek — 1 AR A A R E DT %

T2 {1 30 A (A5 v o =X, B O TR TS BT A, T S R AR ) I P 25 B A R R A et Bl et . 7
2[F) PEP 411 T B 240 .

provisional package (¥11£:1k)

st [Flprovisional API (%47 API),

Python 3000

Pythonﬁ-x FHVA R ERE (RAAETRIER, H WSS 3 MW R EE AR 2, ) 1 m] DA 5 [
[ Py3k].

Pythonic (Python JEUK& )

—AAREE —BeAE A, M T Python A B S IOEUNGE, AN A R AR A
RS, (i, Python rhi iy —REEME MWL, RMH—MM for BuAs, H—MuERYF1IrG
TCRMEATEIE . 2 HAbRE = DEA SRS A, IT AR #AZ Python (¥ A IRF 6 6 — (L (E
WA A

-
for i in range(len(food)):

print (food[i])

HBZN, AR IAEERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (Pl %F5)

— i [ RE ], BRI AV TR R A b E 61 class, BRa(E method Y [ %
&1, 40 PEP 3155 Wiy iE s, R TR class T 5, FR5E 24 REELECY) (144 FRAR T -

p
>>> class C:

class D:
def meth (self) :
pass

>>> C.__ _qualname___

YCV

>>> C.D.__gualname_
IC.D'

>>> C.D.meth.___qualname_
'C.D.meth'

wRGRALAHRE, T ATRE & & (fully qualified name) j& F7R %A SE R B A B AR, AR AR
LM, Hlil email .mime.text:

>>> import email .mime.text
>>> emaill.mime.text. name
'email .mime.text'
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reference count (Z2W314)
R — Y 2 BRI 2 BT R SR, B a9 RAECE (deallocated). A
e TR (immortal) | [EIHEA A € ool 8 i 2 st ., R GE RN SRR E. 21K
18 5 7E Python FECAS P& R, (B ERCPyhon BN — MBS CER. R DAY
getrefcount () bRz MIME—E R e 140 2 BT

regular package (FHI£F)
—E S package (), BlI—@EEA _init_ .py HEMHIE.

Wt Flnamespace package (f44 25 BB .

__slots__
T class [FRRIG—H S5 kb B E S B OB EM 25 #, DAIEFR BB dictionary (FlL), REHIA FLIE
o MESRRZ TR, (H A B DO, S DR BR 4 IR AE — Rl /R S PR 9 (memory-critical)
(i AR e KB I 5 G .

sequence (J3E41)
—AWliterable (FJIEMCIME), Bi%iH _ getitem_ () special method (JpikF5¥E), i B #ET K%
TR T EER, EEFK T MM __len_ () method ZR[EHzZ)IFHMEE . —EHTHHFH
¥ list, str, tuple flbytes, i, MR dict BW¥$E _ getitem () fl__len_ (), {H
ERHEIE R (mapping) A 2741, HEEE &y 20U (0 AL B immuiable 8, A58 .

£ R HEIE) (abstract base class) collections.abc.Sequence E 3% 1 — 0 1 & & i\ 1
AEIRA _ getitem_ () 1 __len_ (), EM¥IT count (). index (). _ _contains__ () fll
__reversed__ (). EEMIEFTNHAEE, WA register () #AMEMEIE. 528 iRF
TrYER SO, w5 R RPN ERAE
set comprehension (&4 HEHE)

—FEZE M, AR AT B 1 b g AR R A e 3, (K B R A5 SR DA set [m] .
results = {c for ¢ in 'abracadabra' if c not in 'abc'} €FAE—({FF set: {'r",
'd'}, #E2[E] comprehensions.

single dispatch (¥.—Jd))
generic function (JZZIpRR) PHREM—RIE, e, FOMEMYBEIRR SR 5| B R(E.

slice (YJ})
—{HP U, B — Brsequence (JFFH) WIRE—B43 . BT —BY R B9 YA 2 R AEEA55% (subscript
notation) [], ZEA M MET, AAEMF L HMEME, Flil variable_name[1:3:5]. {EFEE
(M) FroEmElRs, e slice Y4,

special method (¥55%J5i%)
— T @9 Python [ BN method, F A3 HAEZEIAT R @S, Blinhnyk. &7 method (1944 F
Err B EE AN 45 B2 Wil T IEE]. Special method 7 specialnames Fr A7 ZE4HEIHH .

statement (JiiA)
PR (suite, —(EFEMG [E]) PE9—5. BRI UG —{Rlexpression (FEE ),
BESHEBEY (Hlif. while Bf for) MEZMaiEY—.

static type checker ([FJEXIFIRAES)
@ Python FE2UASEI TSNS LR, REEIRHEE R, B2MH TAREMRMATE. HikzE2(ri
7= (type hints) DA typing #4H..

strong reference ([F/Z)
1E Python ) C API 1, [E)2 RUE SIS I, W IEERA %2 MR Es . 8 2 s
WBIFI] Py_INCREF () H#fHE2 M. [ER2 MiEEiR Py_DECREF () BRE2 K.

Py_NewRef () pRaA] R E . — W LHE2 . @E, 70E B E2 EAE R b, wELEZE
2 [N py_DECREF () PRz, PAEHGER—H2HE.

Fik2Elborrowed reference (2 MR).
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text encoding (3L )
Python H [ 5~ Ef 22— Unicode 2L (code point) )55 (#i[EFE U+0000 -- U+10FFFF 2 [H]). #Efd
FEEE L R, B AT IR E— A e AT 51

ﬂ%‘r*ﬁl?%f?ﬂ%&ﬁ%ﬂ?ﬁﬂ, FRE) T4, A7 7040 7 5 88 v % - ep U RRE) [R5
(decoding) |,

A ZREARIFI SCTF P PSR A (codecs), EMBESRE [0 Mis 1.

text file (SCTRER)
—E BRI B A st PRI —ARlfile object (FEZPINF) . BH, CFHEEE LR FH o5 A
[ &AL (byte-oriented datastream) [F€r [ B i Hlrexs encoding (SCFHifl§) o CFRERMIBITH: PALF
B ('rrEk 'w) BEIAEZE. sys.stdin, sys.stdout PAK io.StringIO BEH.

2 Ebinary file (ZHENAER), B2 —AEEEREBNE A8 1504 $ 1 (bytes-like object) IR W)
4,

triple-quoted string (= 5| 9EF)5z)
A =555 () S5 158 O) MEERRA M8 . 8RS MEEE FALER 351 555 o A3
NG, (HERFFZEEAE, B RA A, SR n] AZE 7 P 5 A BEE] (unescaped) fY#5|
SERIEES 98, M HEMAS T 8 A #4850 (continuation character) 5t FI AFS#R 24T, &M EMAEMS
(A -5 R E .

type (Z[E)
—{ Python ¥ (EIEE T & & HERE W F: SEpEa —MmaE . — @i 3E T AR
B __class__ BHAAEEL, BPA type (ob7) AR,

type alias (JU[EIE%)

—(EBIEI [ 3657, A BENS & 44— ER(E)RF (identifier) SR

HFE)4 E R E R [EIR 7 (type hing) RAG . BN

def remove_gray_shades (

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

.

ADARSGERK, BEEA AT

Color = tuple[int, int, int]

-

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

#2[F] typing Al PEP 484, 45 IWINRERHEA .

type hint (ZI[ElHEA3)
—TMannotation ([EfE), EFE—MEE. — class J& ok — {0 b8 =X it 22 ok (o] 8 A TR L (ED.
5

BIER R S ey, A2 9% Python IRy, HEMEHE &2 [Fl# & % (static type checkers) R4
[EJfE1# B IDE 52 i X Al 4% (completion) FIE# (refactoring).

AIEEAH. class JEEFIRE (R & Wit s) MBERR R, #50T DAMH typing. get_type_hints ()
RAFHL

w2 typing Fll PEP 484, A I IhREMIEA

universal newlines (3fi)HI[ElfT5C)
— T i w8 SCF U (text stream) [ 5K, @ AR Ir A B G [E)RRE)E]-— A7 B &5 )0 Unix 47 RBAEH] '\
n'. Windows &% '\r\n"' FI & Macintosh &% '\r'., #52([F PEP 278 1 PEP 3116, DA K& A
bytes.splitlines () W&,
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variable annotation (%ZI([FIF%)
— {5, class B M annotation ([EIRE) .

(R 8 Bk class Py, RO IR :

class C:
field: 'annotation'

SEWERRE B R EWR T (type hint): G0, SRS BEH GRS int (CBH) E:

[count: int = 0

VR e annassign TEE AT REAIOARRE.

52 function annotation (RERE) . PEP 484 Fl PEP 526, ¥& HWIhgemdiik. BAERNREE
Bk, 72 [E annotations-howto .,

virtual environment ([FJ3E5aEs)
— 1 1% 1 B B (cooperatively isolated) [ ¥4 TEI S, AERHE Python (%) I 2 Al i Fi #2205 DAL AT 8]
Python ##[EVEF:, i A G [H —(8 R &0 _L#EA T HoAh Python JE A2 A7 EEAE T8 .

Witz venv,
virtual machine ([E5ERERS)

— 54 RS AT E AU B (computer). Python [ [FEEME 28 Er3 AT Hbyrecode (HiJCHLRE) 422 it
B AT .

Zen of Python (Python Z[E])
Python gt 5 R BT B0 51 35, HLEIAA B R FEARAN G GG = . AR AT A 7E 1 B Ui X T
REA [import thisl] FRIIE.
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APPENDIX B

BARIELEFIRA S 14

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

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

it
* Fred L. Drake, Jr., J§ilf Python SC{ T HAEM Al A K —FEB I EIA 1ERS ;
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

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

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

C.1 &icio

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
REWFTAGE, HiyR/EE—ERE ABC RS B E . [F4F Python 15 T #FZ K A HAL A E L, Guido
e EEES.

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

BOREA BB F1n wEE GPL &% 7

09.0%F 1.2 A 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com 7§
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 2001 PSF 5
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =2
22 PAE 2.1.1 2001 £4- PSF 2
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#E): GPL AHZAEEIRFRIL/E1E GPL N #5[E Python. A% GPL, Fify ) Python FZHEHSH] DA 85 [E) & ik
RIHAS, AR A G 8 S IR IR . GPL AHZS I B HERLAS: Python WT DA% A HoA/E GPL T 85 [Efty ik
BRI (HEERERERIAT.

IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ERIE AT A

C.2 FANREMHLIEMFGXER Python I SHER

Python #CHFIEIA SR IZHE R B R PSF 42 AE &4

% Python 3.8.6 Filf, [EIWISCHhiyaisl, R AR, 298 HIZHE (dual licensed) i PSF #Z2HES
#1DA K Zero-Clause BSD 3% 4 .

AL Python H SRS R BLR AN R HE . S LR RENS & B SR AU — R i i . B E S8 4%
MR SERIE R, TS0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.12.3 §Y PSF 1% &1

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.3 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 3.12.3 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.3 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.12.3.

4. PSF is making Python 3.12.3 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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 3.12.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ) BEOPEN.COM B &

BEOPEN PYTHON BRVRBZHES K156 1 iR

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.

BT 1)
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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 g CNRI iR &#

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 gy CWI 1R{EEH

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 3.12.3 [FlE3 442X &/ ZERO-CLAUSE BSD i%1E

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 #usr(F#kRany iR 8 MBI

AT A S R O Y R SR G B, B2 AE Python FEEICAS H P [Ei 55 =ik i .

C.3.1 Mersenne Twister

random 4 JiE N ) _random C ##% 78 #2 =L & 7T PA http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html f F#REIFEERAFERE. PAN 2 FEGRA SR sg g -

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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 BZ (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 FEE ¥ socket JRIE

test.support.asynchat fl test.support.asyncore FAA SR :

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

http.cookies HiZH L& DA AR :

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& DA
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 &E=

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 ZEimig gy

xmlrpc.client BALEE AN

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
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C.3.8 test_epoll

test.test_epoll FAHM S PATEMN:

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 MIAL {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

BT 1)
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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 {52540 % Marek Majkowski’ 37 Dan Bernstein [ SipHash24 {2 EAE. BOSAT
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 Hi dtoa

Python/dtoa.c R T C [ dioa Fl strtod B, FARAG C AR B 17 B M 2 5 B AEE). %A%
L 2f1H: B David M. Gay 8T IR ZHEZE, B BAER] PASE https://web.archive.org/web/20220517033456/http:
/lwww.netlib.org/fp/dtoa.c F#. 2009 4 3 H 16 H s 2= 04 IR iA 2265 DA URE B RZ 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.

*
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*

***********************************'k***************************/

C.3.12 OpenSSL

A2 OpenSSL e XA HAE3E R A M, W hashlib, posix. ssl. crypt Bl & € A4 THRHE
IEAh, Windows FI macOS fJ Python 44 f2 5 n] fE 40 & OpenSSL R sURHRGEIA, B AT Mt AE i [E]
OpenSSL #ZHERYEIAS . %77 OpenSSL 3.0 JUAN DA K i AT A (4 SE B A Ui ] Apache R AT v2:

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

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. 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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108 Appendix C. ;G EI{ZE




Python Frequently Asked Questions, £(F] 3.12.3

(M L—H)

"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)

C.3. #uyFlakaeny iR g RBUM 109




Python Frequently Asked Questions, £(F] 3.12.3

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)

(BT —1)
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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

(M L—H)

C.3.13 expat

BRAEfE B pyexpat JEARFREE ——with-system-expat, #HREHFTEH—MHEE expat FIHHE ]

AR

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

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

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

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

BAEAE# B _ctypes BAUK N _ctypes AR EE] ——with-system-1ibffi, HHIZETEH
— S Tibf R A% i A e

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

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

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

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

C.3.15 zlib

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &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 {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

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

KrAEfE 73S decimal BiZHJE T _decimal C AR EE ——with-system-libmpdec, 75 HIEtE
A6 F—fHE)Er libmpdec bR (14 Ell A S 7

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.

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

C.3.18 W3C C14N H|sXEH

test R HH C14N 2.0 HIFAEM: (Lib/test/xmltestdata/cl14n-20/) 24 W3C #8uG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgzz, H 2R 3-clause BSD 1% figh 2% (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 1 &H {# il SoX HZE Ry ¢771.c i E FHIFE R . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEPEACHD 2 Sun Microsystems, Inc. f)7 fit - il JC R BT o JH 7 AT DASE DL el A2 st P AR 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.

PR Sun JEACHS AP B AR 32 H 9 H. Sun Microsystems, Inc. 34 U4 PRI . HESE . &
A

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.

TEALATRE SR Sun Microsystems, Inc. JRXHEAIS A BRI s FOMAERRRIG . (08 R R 221
B, IR Sun CUBEAIRT A 4 K

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

C.3.20 asyncio

asyncio BEHIHMNEIZ ¢ uvloop 0.16 Hl IR A, HAELH MIT SZHEACHEE:

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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Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2023 Python Software Foundation {3 & —HJHEF] .

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

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