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CHAPTER 1

—fizky Python E REEE

1.1 —figEM
1.1.1 {+[F/& Python?

Python & — TR BN . HENN. WIS RERGES . BTG TR Filsh. B)R8HUE (dynamic typing).
FEE E R E) R ERHUE], PAK class (BIE)) . BRESCRY SRR RG2S 2 AR U st S, pilan
FEFP X (procedural) A1 zUEEF (functional) F2zUREEE. Python &5 & 1 RiAR A T RE B AR 1 I O RS . TOA#F
Z Z G R R 2R AE, DA TEYLE RN, B HAE C 8 C++ AR T, 3@ ol DAFEE—FE
PEahE, AR TER X/ (programmable interface) [ FFE . fcf%, Python ZW[E)¥ (portable):
EREEATIERTZ Unix Y88 b, f4% Linux Al macOS, tHAEEITYE Windows .

R L(EA, ¢ tutorial-index Fif. Python 1) 54fi5 1 ] 45 51 HoAt /1 475U R DA K B2 Python 1) %
P

1.1.2 {+[ElZ Python BiiEE £ & ?

Python #{(#§ 54 € (Python Software Foundation) J&— i J2 iJE & A PEAH 4%, & #EAT Python 2.1 JiUHLZ A2 2%
A HRHE. PSF Rl fir7E A & Python FEsXiatl 5 A B 10 BIBUR LGB 5187, DASCE & Python 1] . PSF
HEMANEZ hitps://www.python.org/psf/.

TEEBABFKA PSF 2l . SR T Python FSBIEMRA M, #5% PSF a7 E mE e it EEk.



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 B3 {E T hi 48 PR 55 7

PRTT DA SR AT (R AR o0, SRR B AOHE, () ELAEARIEE A2 (o B 7 Python (¥ [V SCA 8
g LERRRERT AT o QPR AR ST IR A ?JETU\#I%? Python JIATY3E &, VABURBSE KB (B kel
REK) #18 Python FEIAS, =i DAIEHEIE N8 B Python YN . 4R, FRMMIIA G AR LHLE BT A 1Y
Python T3¢ Hli& -

A 2B FHE I, AR ERA R ERIRI PSF BEHE 4 SO S .
Python HEEIZFIERIHE, 7eiefif FHERF A RMNE. M2EREENECEARISEL Gl

1.1.4 E¥EHE Python E#E81E H 2k ?

PAF 72 H Guido van Rossum JIT##%7, B & —UIa0fe] B A1 Ak 7 6 R4 2 -

A CWI i) ABC /NP A BOA BLREH 5 0 I S AR, i B ML 1, FeERE T
1&%%%%3&*%%%&0 1822 Python THAEAYASIR, B4k B ) A HEREA T Bk X070 AL DA K A
AdEH E R B E] (EEHE Python HPyAIEFI#RC AR ) -

F# ABC i mﬁ —ourply | HERWEEENRIZ 6. BT ABCRES (BUHEAE) A&k
AR AT HERY o $E b, sRE AR B RKH B2 —. FA— L ] Modula-2+
Y REER ﬂiﬁﬁi Modula 3 akat A scwki, EE T Modula-3 [l . Modula-3 5f 2 F A 61 /b K
73 5h— 4% Python DI RERY FHAFIRRZEAHEL IE .

FRE R IEAE CWI B9 Amoeba 430 HESE RS/ ML TAE. MM 45 C #2205k Bourne
shell [EVA T AP Ay VR ACHEAT 2 S5 HE, HIE) Amocba 45 F T FRAEPIL AV, T8 08 95 i LM i
Bourne shell #f77EH. FAE Amoeba H i FRESFRIGASER , (EFIR VI 5% 21 0 AMEO R R st s
R

FIIREE], —FRHRABUL, ABC HYRRE(EL AT DAFFIR Amoeba 2 I M Y (A H] 5 1% REW 2 3% 5
Ko F TS Amoeba HHIFEF BN, FroAREE, L0 ABZ AR S .

5 1989 AERGBIGERR B, FAML A M, FroAREERER— T, TEE TR —FL, i
SRIKIR s IS RTEE L I 55 77, {H Python ¥E Amoeba 35 58 H i) 5 I A5 2] 1 MUCHEZE 1) T
SENTHE 3 (W = SeeRL 3 I =g ) = AR G U e

16 1991 4F 2 7, K —4F 2R, IEE M € ¥ £ %) USENET, H i)t E#RTE Misc/

HISTORY fHZ 1,

1.1.5 /& Python ERHEE ?

Python &Ml . MBSz ARt =, 7T RA AR E R 2 A R SL f B

SRR T AR R, M TR (EBFR. Unicode, %2 MHZEFFH)
A (HTTP, FTP, SMTP, XML-RPC, POP, IMAP), $)\”E@Iﬁ (BoolEt. HERE. 3hesn
Br. AT Python BExCA5) PARIERE RGN (REFY. $HERF. TCP/IP fHJE (socket)) WM. i
F library-index [ HIE), PATf#n K. thobh, Lﬁ%f%ﬁﬁé’]%iﬁ%?ﬁo f ALl Python £ {F27|
(Python Package Index) AREFHeARA BLER M 4.

2 Chapter 1. —#%# Python # R &%


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 ByhRZ#& 55 R ¥ =40 feE (R ?

Python £ Jiit A= &7 9% 4 5% [F)°A.B.C” 5"A.B”:
o AEFEMARE - © R @S hA HIEE RIS TR A g
o BIEWRBRUA i - HA A5 R B0 e/ 5 5 Hh B RS
o C [EfRUNSA S SE— SR SRR 1B IE BT (bugfix release) BT .

(EJE BT A AT ARAS 2 S R A8 TE TS o E— BT S RE BT A Y HERT P B, e 80— R 5 BREEIUA
R[E] alpha. beta S {8 51T LA (release candidate). Alpha 2\ i o fe AL I LB AT AR s 7 1) W 41
alpha FEA7 A 2 P/ RS2 EEIR @ 4 N4t Beta RIHEREE, (RH THEAMMNE, H0] 58 G
B, BRI oo, I TR EB IR RO, A aHIET T,

Alpha. beta FI588 ST RAERA — H MR -
« Alpha JUA B ZE"aN", Hi N 2 BEE/ M #EF
* Beta fiRASIRAE DN, Hot N 2 LB MY #T
o EBEETARZSE TeN, o N2 SN

EVazEE, raEsE 2.0aN [ ASEAERESCE 2.0bN [WIRAS 2 B, i 2.0bN JASEERESCE 2.0reN R A
ZHI, e MERTE 2.0 2.

T ARG [+] BB, Gl [2.2+], BEELBMHIMAS, 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
fa0J fifz, il [2.4a0].

125 Developer's Guide JREUHE 24 X ZRAENGEE, 514 PEP 387 T f# T £745 5 Python [ ] N 324K
WIS E . PSS FA X sys.version, sys.hexversion fil sys.version_info Y.

1.1.7 HE {53 Python BYRIGTBEIZ ?
3 Hi ) Python &R 4658547 Uk 1 7 PAE python.org Htf5:, ¥E https://www.python.org/downloads/. 3 i) BH2E
HR R GEES A PAYE https://github.com/python/cpython/ Bitf5: .

JE AT EAT U — 8 LA gzip EAAY tar 18, B L& 5e 80 C JEAARAS. Sphinx A% AYEIWISCL:. Python bR =\ H
BiAl. #EOIRE, DASRE G FAY AT A BT . 2R STE R 2 B UNIX -5 b, #RJ& W] DASE B ik &
AT .

R A BB F t  J AR S  SE AR ETL, E 2 (E] Python BH#E A B4 119" Getting Started” Bk .

1.1.8 HEW{THERF Python BYEFEAIT# ?
Python H BiAZ & I A A i [E)BH S04 AT #E https://docs.python.org/3/ 3] . PDF. &fiSCF A1) &% HTML i
AW A FE https://docs.python.org/3/download.html 3¢ .

[EJBH 3C 452 DA reStructuredText 4% 4w 85, [EIfH Sphinx [EIF] Scff T H R, [EIB SCEY reStructuredText Ji 44
fit5 /2 Python J AR EE AT IR IV —F43 .

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, HI/FH Python Hy3E ?

L 0] R s . A EE) R SO0 35 tutorial-index .
B Python BRI B2 O &R, OIRREENENFE, waEv) 518,

1.1.10 FH(IJ%H Python Z BRI BE A0 = BD 44 54 3R B% 7

A ¥ AL (newsgroup), comp.lang.python, WA —HE{F 5 (mailing list), python-list, 7 HI#f
AN (A wAE R B A I —— W R AR REE RO B, AR I AT 5 5 . comp. 1ang. python I
AR, R eI feSCEE, 17 Usenet [ 253 A 1 BE I i FHLIE R Y SC 25 0

BT RS BT A S S8 AT, WTRATE comp.lang.python.announce HH#RE , 35 & — (AR o (1 RS 38 5 s A
BRI RS CE, BWEEE python-announce T {F 5 imEt i B i H T E .

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

1.1.11 0{TER{§ Python i beta BIFREA ?

Alpha 1 beta ZE77 i A v PAYE https://www.python.org/downloads/ A5 . B 185 11 HUASHR & 7E comp.lang.python
FI1 comp.lang.python.announce # BI#EZH_FE 7, H@7E Python 1 B https://www.python.org/ H'E1fi; RSS #r
T E W R .

PRULATAFE ) Git SRAFI Python POBREEIRA . SEZREANE A, #52[E Python 48 A BRI

1.1.12 fn{a$e3z Python psEaR & F0IEHE TR 7
TR £ 5 (bug) BiIRAT— G RAEZS (patch), 5 {# F Y https:/github.com/python/cpython/issues [ [ &
Bl B EE Python AT 22 &N, w52 [ Python B#E A E151 .

1.1.13 EEHMR Python B{EAE KR E T # &% 7

UL 25 T kit BRI Python g,
b5t 7 Python H9SCEHRAE 1991 4ERTHY, (HBITESCR CLAGMIET .

Guido van Rossum #1 Jelke de Boer, [ {3 ff] Python Fe R #5138 = B8 =0 E A kA |, CWI &=
I, 4%, H4W (1991412 H), BTdEEsr:, 25 283-303 .

1.1.14 FEHMH Python & ?

f, REEOLHR, WAEEZIEETLRTE. 52 python.org 1) wiki 7F https://wiki.python.org/moin/
PythonBooks B [fj #7 {) 2% H 1 5.

PRth AT LAY 4 R 48 3 BT [Python ), [Eifh 4 Monty Python 945 L 5% 7T DA [Python] Fil [

=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 By E & fi B 7EWHE] ?
Python B ZE 1 LR A R I 453, py Python JEREH A MCAT B, REANEERIUAE I

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

% Guido van Rossum B 45 E{/F Python W, bt iEFEE)# 1970 4E A BBC HEIHi H [Monty Python [f) /6175
I5EE ] U AS . Van Rossum sREI T Z— M . JE ELIS Wil 42 5, DR [E) 5 9 %t 5 R E)
Python,

1.1.17 FREEEK [Monty Python BIRITHEE | 15?7
REE, HEAR. 9

1.2 EHE 15389 Python

1.2.1 Python By E a0 ?
EERRE . HAE 1991 4EBLG, RAGER 6 2| 18 8 A # G i e A, mHEA R ge i, 1%
3.9 i BA4G, Python 4F[E 12 A % €k h — 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

OB R S 1 A BE IR 1T PATE Python il F ] LR %] . Python 45 Wi 4= (5t 4% (production-ready) frJfi
A 2x FI 3. HERSHAE 3.x, IMUA RERINS S8 S5 (FIRE 2 3 P ) eR B BT S 4% o BESR 2.x (3SR BZ (6 1T
HECAFHPHEE.

1.2.2 %/ A1E{EH Python ?

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

Python J2& 7] AG B I, FTDARN @A SRR, 10 ELE W DA R 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 M FFAL (% B, (HEIAEATA Python i A E7Eas it SRk L L 2 E .

1.23 FOHEMTEEHFRMER Python SRR ?

A FHH Python [YEZEEY , #52[F) https://www.python.org/about/success. F& F A #fjath 2511 Python €50
IREEYE SR e T 2 NE VAR G=1

#5328 H 1¥) Python H.Z 0 $% Mailman T} 5G4 BE SR Zope AR R4 . A —2E Linux T, &
FE A2 Red Hat, EL%6H] Python %8 T #5 ok A0 e 4 RE X M R A5 PR . (B A Python (A H] 44
1% Google. Yahoo Fl Lucasfilm Ltd.

1.2. ZEEE 5 Ay 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

Python Frequently Asked Questions, 5[F] 3.11.13

1.2.4 Python RIRFAEAS HUPLEFAI B 5 ?

#5 & https://peps.python.org/ 22[F] Python $¥4[EJ$#2 2% (Python Enhancement Proposal, PEP), PEP 2 F 3##iiA—1E
Bl Python TR S, B4R AL TR R B AR LB A R B . 4 — R4 [Python XY
Release Schedule (#ffiRefa%) | 1) PEP, Mt XY & —ff 1 K 2 BEE R I A o

B B g G e python-dev Tl 1 &

1.2.5 # Python A HEMEERREDEE ?

—MORE], A . AR O B #1T Python B, PINAERE S (s, e A A —
NS I EER, B RRRANBARTRY . BIBEAR AT DASR AL EIRESX, (34K € R34 SR A MRV Sy R R
A B AR Z 4R Python (193, TR —F Tt e Mars ERsL.

U2 THI AR AL S O, IR TR L AL TR B AL . PEP 5 43R 1 ZE5 [k 2 1) A AHZT (backward-
incompatible) f{J5 5, - [F]IRf L 2306 2 (LA /ML, Tl BEOR RO

1.2.6 Python HRAFIMEX R AMERTINFNHES ?

prdiup

BRI A ATY 98 0 3 ¢ 18 — AR 7 R S A RE 2L [E)RE 55 (statically typed language) B A M, & 443 5 152
Pascal, C, mjg C++ 5 Java (HLMH T4, &8 5% Python fEEM MY S5 —MM3E =, BN A REG 1T
%, Python HAT AR il L H— B SEA M — R R B2 R U, e it e, TEAFTRE ST Ae v i
Python W] DA %A Sy i e SRR st e 2, il P R o A R R By 8t . BT Python, W] DAPRE
Hol A AR R AL, BIANER AR P . AP 2T REAE B8 — S s gt B BT & E AT

SR AT AE A T AR Rt 24 2K(E), i BB BLEIRE = @A H AR . B A AR SR AR A Y ()
Motk DENE TIREEROEIZS . BAEMIELERUE BRI — PR . M. St —B8a v, By
K BEREREACE, 2EMNERMERRSRER, (AEEERS SR A3EE s, R Rty
R T

Python (1372 HoAbT ) i & JWE—FRAL4F 1958 —RE 5 - 18 Java —§, Python 5 —E K2R ERA s, R
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 b B AR o il B AR R xR, B T DAY B A o B T ) [ B, S B
PRECEOME AR XA R B B A o R T AR ER A U PG A (code reuse) 1R . 502 PyGame
SE 5 =7 AR AT DA T A B AL ) B AR

Python (1) B 5 s Al SR AR EIE AR A B R IR RE S 0TI RE . M mT DABH S — R SEAT EREan i i, [l
IRETE 55— (R B P A MM ARG A . WRAMARTEAS tist (5R41) /Y method (J59%), MMRT PAGRUERE
g

>>> 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',6 '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 A f #1) IDE., IDLE /2 Python B — 1 522 IDE, & DA Python %25 [E)fifi Jf] Tkinter, Emacs {#7 i
FH R = BN TE Emacs A —flil % 4719 Python £, L”%}iﬁ&*fﬂf“éiﬁ%‘[ﬁ EPE ML EE VAR B (syntax

highlighting). H B4+, PARAEMR PRI B0 ERdr . B4R Python SmiRBE Y e G M, 2 E
Python wiki,

W AR AL B Python YEEF PRI, ARATRE A BLERINA edu-sig FOF AT -

1.2. ZEEE 5 Ay Python 7



https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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CHAPTER 2

EXREERESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

EEREON
PAR AT T 4% Python IR #F, FNE KA breakpoint () BIATY) AL LEiE AR H

pdb R IE— AN B S A2 S 855 Python Jid & . B2 41 Python R —i7), 7FH BR T &
2 F Mo AR AT LA pdb AR VR ARG 40 5 AR H ORI s -

YE bR Python A7 AL 7 IDLE A2 BT AR5 Gl # f2F Tools/scripts/idle3), L F—4>EIEALHY
P -

PythonWin 2—fifi Python IDE, Hr 3% 7 —4~ETF pdb 1) GULHIAAS . PythonWin (il idas & NIl fidE 0,

IR T RIS S OB, GIANEIAHE PythonWin /745 PythonWin £ pywin32 S HIAGALHLHAY . (A2
ActivePython %47 ZH B4 -

Eric J&— 3T PyQt 1 Scintilla %8 2H 11 IDE.
trepan3k Jg— 2L gdb 1S .
Visual Studio Code /2437 T M T HK IDE, FER T A 5T
A B 2L Python B2 A4V B EE T RSB R R PIGE. ELet e
« Wing IDE
e 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 FERIAREDEITE bug HMTEIESH ?

A1
Pylint I Pyflakes AJ AT HEAG AL AT B VR A LU o
HSRBG AL F I U0 Mypy, Pyre A1 Pytype ] AR #E Python JEACAD AR TR .

2.1.3 fnfa e Python BRI REMITIEITHI ZH T2 7

AR SRR AN AR Y, DA ORI TS 22 Python R R ERALZATE, WIAFG 20K Python %
J C AR . A2 TH AT DS IR P T A, Rk Leib 55 Python —JF il A e fR 2845 — 2 A 1 A
HIPRAT IO

—Fh SR freeze T H., ‘B PA Tools/freeze RTE R G EFE Python JFEACHLR . & W] Python 5 i 4% 4
S CHAl; RATAREH C gmidt s f R B BT A B A B — SR TR S AR Python BB HEAT4ERE

R TAREZ S T IR AT, AR A% 5CRY import 1547, FF7EARME Python BARFIIRAS H 5% (TN
FRIH) AFOX SR, AR5, JEIX LRI Python FATISAESCY C AU (AT AF ] marshal BB 4 £
X RE BRI ), IR — A8 BRI ESCHE %S &SRS bs BN R N BRI . K5, Sl
Az ) C AR5 5 Python R HAV MBI, AL B 47 B R — 2Bl SC i, HIhEES Python
JHIAR AR 52 A A ] o

TNHALET AR T B B ] 6 A GUI AT $hAT S
o Nuitka (J5F4)
o Pylnstaller (J5F4)
o PyOxidizer (I53¥4)
o cx_Freeze (I5F4)

* py2app (KR macOS)
» py2exe (f#F Windows)

2.1.4 REH Python Fihtr/E MigiEr ?
I o BRAE PRI E R 14T AU T T PEP 8 2,

22 BEHONE

221 wEHEFEE, Aftaix£HI UnboundLocalError ?

MAE R EL BN TSN T — & MEIE ), I S22 BiE R TAER ISR UnboundLocalError #5i%,
B SEAT A NI

& B

>>> 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 A AE A TR I, 378 R O AR TR A ) SR A &, B 5 AN B I
WA i foo MRS —ARTRAIN x 0 T — BT, iRd SRR R AR R L, ARy
print (x) WEHARWIIGH REAE &, SaT IR R,

A LT R G, AT DARE SN S A P B O 4 R A e DA ) -

>>> 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
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2.2.2 Python Y EIS# BF1LS S HAHHIIRAI 2
PR RN S | Y Python A% BRI 42 JRde i o QRAE R BN T A (0 O A8 B (R, DB AR f P
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 HiREHERABER ?
fECBE ] for PEFRARE S LA IUEAS 5711 lambda (RIS 38 b Bt — 4 ) -

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

PAESAFE]— M5 5 4> lambda pRELAYSIZE , XLERRBCRIIEE s 2 KA, TR LR B 70 5
BE0 . 1. 4, 9 16, MR, HAYMa K, TSR R 16

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

RN x e lambda pR Br A ERAZ B, i E SCTANERAE S0 1, 9F B x 2 AETA ] lambda 95 1Y
AN RAEE ST o PEPREN AR x UMEE 4 FrDARCIHITA A R B Rk o] 42, B 16 . aladek
A% x WH A lambda FISSRAEIL, AT PARRIEX — AT

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

N T G R BRI, T EORHEARAFAE lambda JERRAR L, PABHORMKET 25 < 1O{E:

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

DA T n=x @0 T — 40 lambda AHuS B n, JFAERE S lambda P50 FLAE, HH 0RER4 AT 200 x (AT
7. KBRS n (9AESS 1/ lambda 0k 0 . 7655 2/ lambda iy 1, 4E55 3 AP0 2, fRIEHE. THI
BIAEREA lambda #5035 ] TE 25 51

>>> squares|[2] ()
4

>>> squares[4] ()
16

R, LRI AJE lambda AR, H L R B FFRE A -
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?

2.2.4 B RRHELHE

TE AR SRR 2 5 BRI 7 i R A — R D (R PR config 2% ofg) . HRFFTERN HIRERFHY
PR A H 3 Ai% config MR ARSI AT 4V E 2R A PR T o B AR MBI A — A SE i, BirbAXS
TR G AP AT A S SCRS A Ay b5 15 AR B 31

2l

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 HiXSFEHEL importer Hyay 44 2S[a], H &Mk E L&
SEXEPARE Linter #5455k o

AR S A AR . XS TR —H TR T, R B @ B E R N T
M. BT A— DB R & RS, BT S AZ DB B 23] .
FE N 7 ABLH R — PO -

1. PRIEFERDR—FUn: sys. os. argparse, re %%,

2. BB=J R (423 Python site-packages HSEHFHINZS) —filfll: dateutil. requests. PIL.
Image £,

3. ARHUIT K ARG

N T BRGNP AG IR, A A5 2R G AR A BB 2SI . Gordon McMillan (45 4 41
T

2 PABEERER R T "import <module>” [ ATEN, AT AR IA Y . (HARES 2 A
FEME 1AM B — 4 PR (“from module import name”) - H 3 AL TR HTZE, IBS:
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, RAAEXT RGBT R 2 LR, IEIECT . TR . ST 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 A None VEARRME, AIGTERBH A S
HUZA3 N None IR AN, FHLBCHAR 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, FHAE AR A LA T SR IR [0 AT . X BRI 9FR A “memoize”, SEFIA
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. BXHBERMESE
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2.2.8 5|& (arguments) F1£ & (parameters) FHLIEL] ?

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 I kwargs /2 func 2. SR, FEIWFIY func KE, Bilqn:

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

42 . 314 Ml somevar =5,

2.2.9 FIfH[EER list’y th &E list 'x’ ?
AR TR R R

>>> = []

= 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, 38 REWRFERAT ASEEE M EZ

P append () ZJ5, AN RENER (1 4R [10]. BFWANEESIH TR-— 5, HtHES
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

AL x Fly SEATAESE T OB ECR immutable 315, TEPAT x = x + LB, HFAXBREETSR
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 ),

FLEEAE (B y . append (10) Al y.sort () £MAEFEXTS:, MWiH LEMLIAY S L8k By = v +
[10] fll sorted(y) <sorted>) MR EH W L. #HE Python ¥ (UKEFEENIARDF)
SHRF R Z M EHRE C CNone' () PATE BB IRIE X PRI A 8B A B0 . TR LA SRR b i A
T y.sort () MR ERHRE—ANESHFR v WEIA, RAGRH4ES S None, X SEURIARTF T
NGB .
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AR — R EBAE, R F B HATH R A i 2 AR R AT R B RIS AT . filn, +=
SBUHNFR, EARSBEBROTHBEEE (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 XIT—AAAEXS (List | dict . set 44), FRARIIELURE MAEREFTIE L, FrasI I ErA
AR B s UL .

o XF—ADARFEXL (st int | tuple &), FrA5IHERNALRMSS MMIFERE, 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 Sidild E b . i FIR(E R BIE TXIGE N, BrOAE I R 7 9 2
BN S, A WA S AR5 @ AL, W RAS 2 BTl ReR .

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 fnfa{E Python ShEIZ B E%Y ?

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 B X —H% .

2.2.12 nfar#E Python sh(LITI ¢4 ?

— BT, i copy.copy () B copy.deepcopy () BEAFAIVAT . HARIAXRIFEZ N, HE
O T PARY
FLERF AT DA R A O A TS . B B Gt it 1 copy O TRA:

[newdict = olddict.copy () ]

JPHI AT AR D) R (slicing) E)E]:
[new_l = 1[:] J

2.2.13 T eI B AN B ?

FEF— AP RS0 %, dir (x) FRER AT EEIRFHEII 4 FRo1 2, Hop o 9a Bl e I ph %
E SRR

2214 ZWEXBNOERYGHLE 7

— O X2 TR, O RHAIAERIER SR AT BRI AR ERIAME L def
M class WAIFERNE, FOREHN 7RIS HmPA TG

>>> class A:

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

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

A PAANK T EHI A — Ak B ERE TP R 24 5K B W B 81 SE T3R5 i A
RAWEBl, (B2, BAIMNEEEBREBINAIE a ik b, HRNXMWAZFRAPEEE R R —MEE T .
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g?;ﬂi&ﬁz VB BT FEAMER AR R R PR E IR UE T ZRhF, BRAEENEERE N
Ead

1E comp.lang.python 1, Fredrik Lundh & {33 (1 [ 45 T —(EAR U A LI

SRAIRTE PR L BB EER &4 57—k B (7F) ASAREFIRERNSAT, BB -
FrOAR B AHEIR M — T dh R i AT A A (A 2sh) R miE (wer) .

RSB EAREAT, WENRAEAAT, WAZRE !

2215 ESEEFHMERETA?
125 A2 Python WIEEAT. 15E AT BT

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

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

[( a" in "b"), a ]
A2
["a" in ("b", "a") ]

MTAFBASTAF (= += %) R, WITFARIUERGEIAT, R g R
G

2216 EEEERR CHWY 2 =TBEF?
I, FEEIF

[on_true] if [expression] else [on_false]

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

f£ Python 2.5 5| A _FiATEIAZ B, (85 AR M 24 AT

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

SR PO IR, 24 on_true A /RE “IR” B, G5RG S hss. AR EiB2RM ... 1f ...
else ... B N,
2.2.17 REBILLA Python {FEit AIRSEIEITIER?

T PA. X2l FE lambda H1ikE lambda SKEHH . HS AT =ZARB], B2 T UIf Bartelt ()
RS E Y-

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)

22. EBEROAT 19
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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=Sx, 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 ?

gyt R, A\ REE AT _E— DR NE R E TR0 AR . B, SRR R
VR NERI7107 (- 2ERIRY 8), HEAE

>>> a = 0010
>>> a
8
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AR R AR T . AR N BT I _E— BRI A NG BN G R T EEX . o8B R T
BRI R G 8N o FEEANTE Python RS 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)

2B AL AR 1] 1) OB S5R . C 15 AR ZORERFF XA — B, TRMIFSEEWT 1 // J ER
W2k 108 3 IEfS 1 —2

X% 3 okUL 3 A ERI Rk ERAERE AR . T3 HIEEMERNEAERE 2, I B9 BAETE
BT s 3§ EERA >= 0 LU IAL . QRIAERTEY 10 B, AB2 200 /NI 2 JLE? 190 %
12 == 2 @AM -190 % 12 == -10 MELSFHEEIMYIN

2.3.3 FinfugixE{ int FEEMMmMA = 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,

BRINEFIL T, % LU E LB Rl 4 R R A, B int (10144 7) == 144 MY, I int ('0x144")
&5k ValueError. int (string, base) $EZ5 “ANESEFGEFHEBMEELL, FlA0 int ( '0x144",
16) == 324, QUERFGERECH 0, WHE Python FLMIAMESAT : Rk 00 Fom /b, 10X Fom-+7/ gkl

R H R N, WA EMHNERE eval (). eval () WHEERM L HAFEZ SR 5
NWTRES AL AT A AN K EIAE H Y Python ks, LU RESfE A __import_ ('os') .system("rm -rf
SHOME") , X4 home HF4AM T .
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eval () IATLECFMEHT N Python Faka g, LN eval ( ) B FHEOEER R, 2 Python A
fmfF—l— AHIECT A R0 (0 BRAL)

2.3.5 TS e FELIER 7
Ban, ZHEECF 144 BN TATH '144', A Y E AR str () o WRARTRE o R E

FoREA, AN ERE hex () 3 oct () o« HREIRMMEAALTTZ, 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 . WSR R E AR R HE L Unicode HHa0%1 4%, WPAIRIK 10.StringIo X4 ek array fk:

>>> 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 Z5F 1) T B 4717 :

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 () ATTALMIR G, WER. KHl. 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 1Y chomp() F389F7%E, ATFMNFFREPRBREMERITH ?

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 B&F scanf() 8 sscanf() BIEMEE ?

BA .

XA B AT, A MR R FAFER TR ) split () AR — AT WAL= A AR
ZABIAR int O B float () KT UEHIBUEFATHR AN EIE. split () RPN sep” B, T
TR R BRI DL .

PR A AT, IR C 1Y sscant BOAMRAHEE NES .
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2.3.10 'UnicodeDecodeError’ gf’'UnicodeEncodeErro’ $&iR2HEIEE ?

#% 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\\'

JE Windows FiR A PAH] os.path.join () SR EHT:

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

TR BRTERA 8 R G A R R G5 R 7 B SR 5 53047 <6 S ABAERAT R AG 74 ER IR (I FE AN
SR WRTL, AL e A A

>>> r'backslash\'preserved'

"backslash\\'preserved"

RIS EF S % H I .
2.4 ¥R

241 FHEFXIBT . ixi0{anpeisEes ?

S, BORAFI R, e SN2 W, T R L
« I Python SCHLEAT R R HGMERERS . 7 FAQ %5 ARSI CPython.
o RRBERETRSARFAER, JLIUEW R VO MSEEN,
o FESARMALIVED 23T, 5 USRI R (S profile Kith).
o TR, 75 TR AR T AR AR U (S timeit BR).
it

o SRZVEBCT S BAIE R O R R AU R (Gl BT AR ), POAE M LA T e
FEAS LR .

WEILL, Python fURDIRHES A ME BTN VA RFI 17— L@ PR, XFF 1L PEREIA S W] 3211
HKFSARAKAE B :
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o MBI E T TP A GO IE, e (S PR EE) AT AR R A IES
o [ IEMEIRSGER . £ bltin-types Fll collections B CRY .

o QISRBRUEREC O R R A TR R B, TR (YRR REMIIE) LRTA H Y R BB, Xt
TH CHEFHE MR E R at, an e o —sey Ry, i, —aEZEHMNETE
list.sort () 5 sorted () MEHATHIT (FELERHH LM R HIIE 2 H sortinghowto ).

o BREESER RS, A ERRERITEZ BRI, AURME BRI 2R, TERRE
i3 T BN ESULS , AR S witg . oZb st B S , 1 ELAR A A R e e AR R
FIRIR, 0 24 bR R 3 H A/ N A

WERARE 4355 4l Python SRVFRYBR G, AAH —& THW PAIERGER B, Fil, Cython W] DARERYIIE Bk
(1) Python fRRB AR 1380 C §7 R, I REXEF 2 AR T-& L6 . Cython W AR FI 41 (RImT e AY 2 H AR
Ed): iiﬂﬁHﬁﬁﬁ%i%ﬁﬁ%%éﬁm‘%ﬁrﬁo WA A 2 C fe e fEA fF.0, B AATT W5 CH-
JrEAH
hz%:

10 wiki BTSN AR R
242 BENMFHBREEE—ENRBNRERTA?
str il bytes SGUERTAN, HILERS T RIOHCRRRIT, HURUIEEM LR HH R

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)
WIREEE 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 ) F kB U7 2 A A2 1 o 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

FRAIMERS List (seq) APRMERTF A1) 8 0] 2 A G55 6 B RN 7 AR A2 4 2% . i, 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 J# 5 (285 [ AT VA& IERC 7488 ZR5 DA IE RN, 0 285 —aRTG ME, 155 A, KILIE. KT 7%k
i, -1 SRR —DRGIME, -2 HEECEE A, K. FTPAACH seq[-n] #iMH4 T seqllen (seq) -n].

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

2.5.3 b0 LA FiE a7

flE 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 S ULEREI R 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 t0f7E Python R EIEH4A 7
EES

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

B FEAE I R A B TEAH 24T C 5 Pascal 4l FEXGIFET, Python 313 1] DAL 22 FhR [A] 824 i 5
%.

array BUHBHLH T R R E A S R B A0 I SR Oy, (R3S | IR WU e . ST
53 NumPy ALHAL—S645 =5 (b 3 T — 26 HAR G 2

BEPAS Lisp WAS 513, BT DAGE F JoAL R AR cons £ 70:

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

R RIS, AR AT ARSI 2R AU e . AiX MUY, Lisp car 152 1isp_list [0] MLl cdr {2
lisp_list[1]. FUATENRHGE A E A XA, POMX i 2 i) Python 513228 L2 .

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 ?
TR — 5 IR SR BT RRR MHE R B — A5, list comprehension j&—F R iR 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| K F&E ?
O HEEILFE S, SRR EE AR T RIEHAF, & Python R AR R[N 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 SRR 2 0L 1 5450 (1) BRI a_tuple [0 AN, ZEMEPRIS 2, HAEKLERHESE
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']
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WHIEA 2 20k, IRFRERIIE () AR —DXREB T __iadd_ () BEARITE, WAEMSTEIT +=
W E R PR, I HHGR MERF AR TE A e ) (b) XFAIRIN T, __iadd__ () SFHTAESIE
FIHH extend () HREHZIFE. oA FHIRIATATAXFEYL, += ik 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 IR X S EPUE S, 51 BUE SO SR B PUR(EESY a_list. IMEMRAGIREA L
fe, WRNERTIH a_list ZHIFG| XG5, (BO3R AL TIRA 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

__dadd__ () BT, HBEBIRAE T e, E2RIE result 2451 a_tuple [0] Frddm il — Xt
4, sARRETR S SR, O Cdl2 AT A2 i) .

2.5.10 HBWH—TFZa0HF: GEM Python #1THEFLR TR ?

JH3)F Perl 41X 1) Randal Schwartz, %3 ARG RS FATHE Y, %8 RSN TRy 0T
{7, 7€ Python H, i5FIH 1ist.sort () HEM key B5:

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 HHERFE (class) ?
PR IT AT class 1B QAR S ATL, QIESLBIXT ST, f Class XFRAE AR, SEHINT SRR
THE (8, a8 THERERRRA MR ().

EN DA — i A HABSE (R hES) eI, BB T VEES ALK o AT SAR A sk 7] DA
I PRI TN . FL A8 FH ) Mai lbox JRAL THRFS I ELA ) k., BIIF2 MboxMailbox .,
MaildirMailbox. OutlookMailbox JEEMS AN R E I HEFEKS .

2.6.2 H+FIEHE (method) ?

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

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

2.6.3 {t4azE self ?

Self H2 H¥ERSE — NS I IRES TR BEFEARPH AN EE N meth (self, a, b, c) , NH
SEfl x W PA x.meth (a, b, <) BWIEXIATHEM: metRE AR5 EN N HE A T meth (x, a, b, <)
AR -

FB2EEUT [self] £7 ik (method) & & Fovfo) ik — 2 ZRAAEIEA 2 o

2.6.4 INARERNREDHRERFIHFRB—1 6 7

i N E K%L isinstance (obj, cls). REITAKINX 2 EE T2 MR mE-—-Ar s, HEE
ft—Aoem AR A KB T, W isinstance (obj, (classl, class2, ...)), &R AR5
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 Bk . LT EEMA0ZE, BIERA HiE
(AR S 32, S EER A IR R 0] True o BEAHAGI “BELEM4EK”, 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).__mro
(<class 'C'>, <class 'P'>, <class 'object'>)

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

R, KZEREFASAH isinstance () XA ST . WRE 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 B > search () ik, ARTANE:

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 /% 51 Al DANFEAR LB Z4E . WCANDA RSB T — TS0 2E, RS EITA 5 ARSI 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
SHTFRFRER ARG, i HM b EREZILL TEM self._outfile X5, ZiLZMT
__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, MXEMIT4/ M. __setattr_ () AJEARSTLIREA TR

class X:

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

KEH __setattr_ () SLEHARUIEN self. _ dict__ KN H BERAFRERIRASTA 2T R JCkRIEIH

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

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

ETHEFH, super () X5 HSMRIEE I 7 (sel £ f) Kb e LHIXS, i type (self) .__mro__
¥ method resolution order (MRO), FfiR[E] MRO Hi{ii T Derived Z 5 Ui: 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 S HIASHURAIMIA i (A ot 21 Java 05 ST 35)
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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YT R A 6 isinstance (¢, C) M) ¢, c.count t[AIFEFE M C.count , FRIEWE ¢ B HBEWM c.
__class__ [alPfEI R c BRI B AT E S .

HE: AE CIREANTTRN, B self.count = 42 XFEMERAE self H HM T I B — 14
Sy count” FANAH FESE B . AH BB 0 RESHAR A AR B R GRS, Toie AT R AL 2 A

[C.count = 314 ]

Python SZRFHES T4

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 fpinfa EHMEHR S (HHE) ?

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 *t, HEE% S — M REL, HABOASEE R A T L. filln:

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

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 7EA _ spam HBHEF F—1 34l _SomeClassName__spam HJ&iRE 8 .

PARUT R ERFT Sk 78 B2 o9 “B3R”, PATERA—Fhfay s m s oy X RRAE AR & . AR MEAh __spam
PRI (RN T RIZ, 2258 1 FRIL) CARYSH YA _classname__spam, HH
classname HEFR T ETBETE T RILP L EIRAFR.

XA BEPRIEFAEYE : AN PSR T AT )7 _classname_spam” J@ %, FAH AR SEMAENSH __dict__
] . 1% Python F2F BURA AN B OB LML B4 .

2.6.11 2ENT _del__ %, BEERMBRMREZFARBE.

XA LA AT RERY IR o
del IFHMIA—EZRM __del () — EREBIMRIGIHITL, WRITECAREA XM _del ()

WERARA B A B IR EE R (AR AT S A ST s s T, AN AT B 1 S 21
%), BIHHBUKIEA &2, R4 Python /K< HISEF B AR X FIEERS | H , (RAEBdREMM B G —4
SIHEERZ G, BRI v RER E B R A x24T, B __del () HiEWRESTEA Iy sl FiAIL A i
ZIWRH . T ER—DNERIEEA T E . ERERENE, SR __del () Jrik2 AREALI) T
m;f??’; BEIRRWPAIZTT g . collect () SRORHIAATHAR BICERAE, (2 174 A — ST Gk A 24 B
H R IE oL -

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

73— Pl RIS | R BIE R R weakref BB, IXBLER ALVFHS X QAHAIEMES L. Bian, Bk
B AR BAZ X AT AR 55 1 (R L RI5 )

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

2.6.12 tNfTRERLEE R FTASEBIRIFIR ?

Python A&icsfo (BUNERE) msehl. W ATERRIME R b 5 AR, s Or B A DS il s 5 | 41
FORIREZFTA B -

2.6.13 Afta id() WERBERTEH—H ?

id () aRE—AEERL, B SR R A i I PRI @ ME—RY . MTE CPython Y, XX RAY A FFHILAL,
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 @ T A RBEOT S, ZRseld TxEge, T id O WG GLRIBOMER T AR bR AR I id I
XTSI THEBRES, AT — R R 5 -

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

34 Chapter 2. BXHBERMESE



Python Frequently Asked Questions, $[F] 3.11.13

2.6.14 ft AR TEILMKREE is EBRAZITHRE S BHEFEN ?

is R AT IR R S OMEN. a is b ZMMT id(a) == id(b).

SO EER BB E N RS RERTHY, a is a —@RM True. SP4FH S M0 A 2 5 38 5
FEARSE PR b, i ELS AR —RE, B A SR SR B 1 /R(H True B False,

B2, SRS R e S S0 e 5 R A AR —BORUE, B AT 3 FiE x5
By ] DAR RE ) -

1) WRAEEAERIE TR AR A 4 By . FEMR(EEEAE new = old ZJ5, FIPAMPRIE new is old.
2) X R BT ZRE AR, SR GRS, EFEREEE s 0] = x ZJ5, W PMRIE s [0]

is x.

3) BBIXR, MANZXGREAAAE— A0, R a = None fllb = None ZJ5, WPAfRIEa is
b, PN None j&HfiIx 5.

FARZHOFOLT , A B AR SE I, 100 RER A I TR AN KT B 43 R 24 000 1)
TR, B0 int Rl str, FOAMATHFA—E RN G

>>> a = 1000
>>> b = 500

>>> ¢ = b + 500
>>> a is c
False

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

>>> ¢ = b + 'thon'
>>> a is c
False

AR, RIAEAARHIREBl, SR AU AR

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

FERREREAR A T, 25 T — SR (0 T S B0t o AR -

1) 1IE4Q1 PEP 8 Bty , XI5 S i illialie None [ERHMERRIN 3. SRER AR SRR R B AR5, IF
] AT -5 HA ] RS A /R (B HAH SR 45 False (X SARTRIA -

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) G5 2 G S IR IR, A7 I 5 2 TR 2 B G AR SR S A AR U AN 24 £1oat ('NaN')
XEEHH S AMERX R

Bilgn, PAN/& collections.abc.Sequence.  contains__ () RYSEEAID

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__ () JRMAR __init_ () k. J5& RIE—LBI9E]
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 HiZINTREHZEREA 7
ST ERWA EE T HJE functools.cached_property () fil functools.lru_cache (). HIHETE
SN ZH EAEAESE RN G AR KRB APk S,

cached_property J7 XA TAEZATATSEIN k. EALGIEXSEOI T . B AFH 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 {38 TR BAT =T A L5 | 900 J7 vk o BRARRRENS: 0 RS S T, S HRE e S oin g .

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

AR T IURA A 7 2K

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.

TR B TARE station_id WS . WRAH K SLBI B PR TTAEXS G, W cached_property J5 AU A P&
E TCEAI B JE P B

Bk lru_cache 75 AFE station_id n[ZZWHSRTEN, RFEEENL _eq () M1 _hash__ () JikPAEZATAE
A D FIAH 5 Jo8 1 ) SR

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 X ?

RGN (B4 5 C i3 SO B 2 SRR S A TMEh), #E . py SCHERTE H 540 __pycache_
THR TS E— NS EmMIFIILA pyc XM % .pyc XHRIAFRIT LIRS oy X2 MFE, I
PA .pyc MJEZ, IR WK E K python AT AHMIE . (L 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 [z 55 2t @ T X Fi e -

W3dEiX® T PYTHONDONTWRITERYTECODE MBEAS &, 75 NS ARLH I H Python REfS A% _ pycache_
FHFI O HFRRE AZTHS (BUR. fAEaSRI%445E) B, pye SCHFE E shal 2.

T = 2 P02 ATH Python AR SN &4t T ABME, FBASAE pye XF. BEA —
EHBBHSCF foo.py, BESATH MR xyz.py, X517 foo Hitk (Mil#iA shell f54 python
foo.py ), WM&k xyz Ql#—4 .pyc, A xyz B F AR, (HASH foo Al .pyc U, Bk foo.py
RN

FEHN foo Al .pye UM RI A RM T AW BIA]E .pye M
compileall 1‘%13%0

py_compile BHEEW FEg L EM . —FBIAR R E A IR T compile () AL

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

Al AR M py_compile F

XK cpye XMFBAY foo.py HFEINMIE T __pycache_ FHE (& /Rt 0] DA i 7T 35 2 4L
cfile REFIZITH).

L] DA compileall sk H B 4iiF — AL NHETWIA XA REEMSITIR R PizlT
compileall.py FH4 H B 41F) Python SCH-ATTE H B4R RI A -

[python -m compileall . ]

2.7.2 I E S RIRR B TR ?

B A AE R UE )R8 8 name_ SRBHCHIAIK. WHMEN ' __main_ ', BFIRHENMIAIZ
7o %, A AR [ s e fitay 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

« BHETA foo

« h foo RlEA &AL &

o ¥ foo HIFIRIIAT

e foo B A bar

o A bar Q@AM 45L&

« bar C¥HmEE R HHLT

* bar FA foo (RABEILHAE, FNCEA KN foo RIEEHY).

o SANLHZRAM foo_var &SRR foo, HIZRiEE bar.foo_var = foo.foo_var
IJE—RMCT, P24 Python i34 58 Bkt foo HYMERE, foo M4 R o T IR 2 251 .
BARE import foo , MRIFLERTERRMIL P foo. foo_var I, & kA FIFEFE.
IR (F/0) =Ml erEs 2.

Guido van Rossum Y 52 28] from <module> import ... , A HBIERE. £mA
TR AIEAR B A a4 S A 3 R el N B R . X ERE AR R T N EBPA <module> . <name>
HEE1H .

Jim Roskind 725 £5 MR ASTAH Hh e DA MR A T 45 M 25 B -
o Tl (BRER. RERIRTRZESARENE)
o import Ptz
o ABRATIEEACHD (RFERYE A I TR AR AE i) .
Van Rossum AR EHOGX A%, A import H B E— Do BEpi )y, (HEFSA R
Matthias Urlichs # SIS HEATEAL , (15350 5 AMRA I A B A A .
By EERH EHET .
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2.7.4 __import_ ('x.y.z’) [E{& <module 'x’>, PHFKEFBE z7?

Az e importlib PR EREL import_module () :

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

2.7.5 MESAMBRRH#T T REHEFHSA, BEDHRAFRUGHE. ZRAMFA?

TR AN —EE RN, Python fUFESS — U ABIHRINEIRERSCHF. B0, A5 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

HEHEIER G id FTEIHDR, MM —H T84

>>> hex (id(c.__class__))
'0x7352a0"

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

3.1 [EIft(E] Python { A HER R E 1T 50 ?

Gmbwﬂ@mmmﬁﬁmﬁﬁmﬂﬁﬁﬁ@%,EH%%%*%HmMEﬁ%%%Eﬁﬁﬁﬁﬁo%ﬁk
FEELE — BRI 2 A8 % b T g R T hE

Illﬁﬁﬁmﬁ%ﬁ,l%ﬂﬁ%ﬁkﬁﬁﬁmﬂQMﬁ@%Tﬁfﬁﬁ #E C s MRS
BEE 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.

PRI EIEV A B ERELES FR 45 58, Python MUl HAWRE = 6 A2 o) B 3| R X MU 11898 . 7E CREE Y, A2
AFERIEATLEALSESE . TEEER R MR, Ef (BRUAERR) 7—MEEk G i A K.

R A UGS € 11 begin/end MV BCIE—AT. iE & AR TR IR EZ A W, BHSERE R B
SR B . AR E2RE], ek O Rg e )i 88 (O 20 8 30 47) . 20 17114 Python R{H§ Ui 20
7 C e T AMBCE 2 g, ESAET BRI SR 45 RO FE DR B — st ([0 S e 5 s B 1) R R ]
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% B[E)iE /2 Python i bug, {HIEEIAJE. iE@HR Python #~F- AT BHIET, i ke ARG fe i B 7 At A Tl (.

CPython ] £1oat BE#H T C ) double BEIGEF. —ff £loat YFRIE G AE EHREE (GEHE 53
fioG) AFE) PR i, Python (] C AR 7 B, 1 fth ) 465 SR € < 8 HILE v A R e g 4 =X R(ED 52
BN B HUE HR([E], Python F1 C. Java SR ZZWGUWHE S A — k4 T(EL

2 W T DA B RS e A3, (AR M S A o oo . Uy (E), FERA R REHS A TR :

[>>> 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 fICHHEEE# Python WA 15 22 16 /MBI HERRERE -
SR A R RE I DAZEEIAE Python FOERAY 7B — 5.

3.4 [F{+(F] Python PR T E) ?

CEEA D
H—2Rhe: BT AT EAR, FRA T DATLE RS A IR0 2 s T, T A AU ) fef A 2 ] SRt 2
[ E AN . SE 2 CA (tuple) RIERF (list) AR H b Js A«

o5 —fH R B2 Python , SZHRIHT 4k [EA. EEEFE G 8 208 S s H M BfE s A2,
7 Python THi[EMEA{TEIEr &7 ep Teightl,
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3.5 [ [self] #EJ5i% (method) ESEFIFIY B —EZEAMER ?

HHEARGE Modula-3 T 2. FERFZREHE, ] AEZIEFE .

55—, JE bR AT DA B B ARAE I J7 % (method) Bl Bl (instance) ()&, 1M 3F— {8 s a2 . RIFEA
S (class) (7ESE, WHEE self.x ol self.meth (), GG AEHHITE R AL G B8 k2
Jrike AE C+ [, ARATDAFE h [EVA [ o 8 00 5 SRCH B -3 —— {EL7E Python [FIEVA [k 8 B0 %, FrRA
VRub JE KSR R FORHEAE o« 728 Co+ 11 Java (AR RS AR AR SR SEAE 11 (518 P ) 44 RN LT, T DA
i Rl R A A L R ARG Y

B R RAR R A Sl e (R B A YR R, VRN TR BRI RE TR . FE Cr+ [, WRAR
R — e R EI R B B p B E vk, WAZESEA « 0 5T - {HAE Python [E], RV PAE 28
baseclass.methodname (self, <argument list>), iaff_ init_ () FYERITFH, HERE—F
AR ) B ) 0 7 L RGBT A Oy Y T I il B

Bt , ARED T BR A B0 5 R UR A s e R [ [ 4 88 7 Python J2 (2 38(E)) 7 R X EV R R IR ) 5
W (FLEVA B RS 5 AR) , AT A G 2 — 0 5 35 5 F B e (R R T2 e S Bl s, i Ak gt
B, S EEE R (ET#%). C+ AESME TS/, {2 Python B4, Wil T i
JERI T 5 A A B S5 M ) SRS R B . (LG I IR sel £ . var mltn] DA 8 1 A8 IR 3w A B . ()2, e A
B B R H R I self . var AIEREAE N BRI AFREM A AT ELEEAMEZ. A,
L dmf 5 ORI B 191 588 BCFPAE 7 W AS [ P i 44 25 ] (namespace) , 1T /R T 245 Python A FHE—1H o

3.6 EHTHFEEEEH (expression) chif FIgIKEH ?

fi¢ Python 3.8 Bk, KA AR EH 1!
FRURES S ES T - = AAEE R A IR 4 (A -

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

B2 gl ) PEP 572,

3.7 [Elf Python HRR—EhEeBIEEA A% (KR list.index()), H—
EREX (K2 len(list)) ?

A1 Guido FfE):

(—) BB RURE), A AR e LR RAET — At (AR ERTEER A
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. BEFF 7 RWFF: 4
Rlg— s, SHREEAS. M, HRAET xlen(, FOMFERNE x 2HHEAS, DR
T — AN B AR T — A ERE len() AL, B —@EEG EAEMST (mapping) APEIE
get() 2 keys() Tk, HURARARRAEA write() J7kRs, FMEH 515 M.

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

3.5. [T [self] #75i% (method) T 3F00F04 B — X ZEBARE 1% A ? 43
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3.8 [E{d join() @& A EMAERT] (list) % TH (tuple) 5% ?

H Python 1.6 2 4%, TR BRMGHAUEMER ZUE], trEibiy, — el DAAN S ARt i ok O MR S 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 SOR (tring literal) (T3 #) BREAEMMEE], WFFEAINL, (H5H A
A EE . AR T AEEE T A s i b, IREE R T R SCR AR RER R -

SR R [ HRAEM — P B i R — T ep s Sl s ). AR, (REA 2
TRk, HERERREA, 48 split () WM ep vk i i, RELE AR T A 5 ) -

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

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

join () fe—MAFHk, WIEFEMMREGE, (R d R T H e MRy, A CmEAZIM
HBERTIE T o SR YR 2 T AR AR IR A S BRI B (4, (045 B 2 S8 BT 7E bytes Fl bytearray
PP AT SRR T T

3.9 BIMEERESR?

WRE BISMEEIE , —1f try/except L2 ARHARCRR . FE L, JUHBISNEAT L B ST, 7E Python
2.0 PR, SEbREE AR 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)

BatiE S ERE, #rta] L value = dict.setdefault (key, getvalue (key)), A HETE
getvalue () FEANKMRHEAGER , RIEMBRE ST

44 Chapter 3. BREFIELERHAEE
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3.10 [Ef+[E) Python [E|E]% switch 5 case Bk ?

BSRUL, S5ea SE RS — RSN B AR (HEE N E G AT . A Python 3.10 J+ 1R
AT PATRT B HBIE i match ... case IBAPRVLECFATE, siFFE s SRIPIE &, —FRIHNER T ERZ
Wi —FVE if. .. elif... elif... else,

WERTTREMEARZ , AR TT DA W 2l i e s R0 24 (B

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

func = functions|[value]
func ()

EFANEI YT 5, ARAT AR T SRR Tk R getattr () ZRMUE— SR IL:

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

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

MR BTN R, DUE MBI RER G R visit o EVARISNEE, — BB R EEAER
{8, TR AT LARE R AE AR SR EY vk

B A B T RIS, % C 1Y switch-case-default IPFE B AT RERY, EHE HEME, L IoEAEL,

31 HfFREESR LRERITHE MECRERRENEERES
= 7

BR— R, H%asEAEE Python fYHEEIE (stack frame) €k 2 /0—M C fyHEEIME. FKy, BWREM
Al PABERFIENY Python, [RS8 3 (1) B AR M JH S S 38 C IREIATSE -

BE T M, M (Stackless) Python sg & EH A T HR s, [Eiltse T C #(E.

3.12 [E4T lambda EH X FEEB A AR ?

Python [#] lambda 88 RN GE 40 & BA T2 [F[F) Python fit) E 73 HE 22 fie 0 i T A0 e B =X rp i Bk =K. AR
& Python [FJigE [EIAN & —fH i () A8 . A GAe HAhsE 5 G 2 T REfY) lambda, Python f1) lambda H 21
TEVRHEAS 2 2% ok IRy T i — i 3 3R A

PR 8852 Python [Ef—#0 {2 (first class objects), i H. AT DATE [# 385 6 [ (Fl 9k 545 . BRI ME— ] lambda i JE
[ 3 e ) o X P 1 2 VRS 5 2 2 A M ok =X 4 Al (HLE Rt o 2 — 11 [ ol s e R K 1 (O
lambda 38 5 2 &5 R 71551 |

3.10. [F/f+E) Python [FJ[Fl# switch 5§ case iz ? 45
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3.13 Python F[LI#kRFF iR ES . C ASHHMBERSR?

Cython W] DA% %18 78 B it A 32 SR PE[EVR Y Python fiUA . Nuitka Jg—E4 ) S, 7T ATE Python %
J C, by AR SR 52 B4 Python 575

3.14 Python #n{a EE LIRS ?

Python Fr 1R A% 45 FRAG AN S BUE A BE 4 . Python FUAEME B VECPython (i Fl 2 M EHK (reference counting) S HIA
A I, (VA 0 — (R i AR S 2 RO B (reference cycle) . i S04 T8 Fi (3 Vok B0 2 AACHRAS T8 1
MBS EE AR B . go BEALERAL TR DAATHRCAE . TR S5 40 st SO R B I A28 2 B0y iR X
SR, TEHAWEAE (182 Jython B PyPy) v, @ fii Q2 AR BRI SRR S AN Rl B ] . 4 2R A1 Python
PR R B E A 2 BER A EAE, & A E i s s —L5 i MRS AR [

FE—2E Python E{/EH, TFiE B AR (7€ CPython W] DAIEHRHEAE) W RE & HEHE SR 1 (file descriptor) H
e

i

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

©

L, i CPython [ 2 IEGHRAN#HE )T 5 (destructor scheme), FE(E 3 f RUHTHEIRHR & B PH AT HITT 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 S LE AL ] Python BLAREMUA AR AT DAIEA:, HOVRIE % 15 4 b B PAAR S8 2 BT with BiE
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 { Fi S 2 f@ ik Sk E i 1 ) 7

—, EEAR CREHEDIRE, Wty T EWEAR. (3, FAM%0iE Boehm GC pRis U, flif iIHA R K %
PG AR R, (R R AT, MEEE KL HeEEY, BERES, ZER Python fiZ
R — )

AR (GC) 7E Python B itk A H A 1 AR A RF 0180 T — 8 [ 8. /28 7.7ty Python A2 [E)H 45 1T A
HEEEAEY malloc() Fl free() (FIR GC bR B HR LA HABMRA s (H— {3 Python [ HFE AT REAEH & i
malloc() il free() B Uk, A2 Python iy, PABIFEZRE], CPython FIEE{F malloc() #1l free() i =AH Al

.

46 Chapter 3. FFHHIELERBESR
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3.16 & CPython #3Res, FHIFFFRCEREASHIER ?

BB Python Ik, ¢ Python HLAH 1y 4xul iy 44 2 [ AR o (R ARL 2 Bl i, 7E A TRBRS B (%, @]
REE L. A LERUEHE BE C e zUBBUTI Y, MM A T RERORERL (F10: 132 Purify 2 JHAY TH&414%) . &
1M, Python 7 B PH ¥ RF 5 @ Rphm v B R 1 () B s E o i 14«

AR ARAEZEA Python TERERRCIR A RF EIRAFE R, IRATAM atexit BAURBUTEEHERR MK,

3.17 [EMTE4ETH (tuple) FnR31 (list) 53 B {E B B E 7

A TCAAER Z 7 AN E AL, (A8 E e SRR . JCAL T PARE A Pascal (142 [E] (record) B /2 C
HIGEHE (struct), 22— /NEEFIBABHE T fE R A BB RS, A4 T 8E . SpIRE, — M
| i ARAEE 2 AT DA R B e = AR Je AL

35, ERA AR R HAURE 5 (1 [H5) (array). At R] AAARIE E R RIBE Y 8, HEZEESAE. SER(E,
os.listdir('.") [ FHEEMWHEE, AOETFRBINFIR. WRIRHH T RMAEREDEMH E,
— A E A A R R Xt I TR AT

TCAH AR RTS8, E— BIpigsy, R ReEl sk S Em AR — (. ERg P4, B AT AR
SENm TR . AR TR AT AREF g, BT DA BRIE AL R R, TR

3.18 &%l (list) £ CPython h B EFE{E8Y ?

CPython (£ 51 (list) 28 L2 n[ 842 N [Ei51] (array), 1 A28 Lisp wff & 18845351 (linked lisy.. F{AE L,
ﬁ%ﬁ@ﬁ%%%@%%@ﬁRMS@ﬂ,E%%m%@ﬂ%%%@mmﬂﬁ@ﬂ%ﬁﬁﬁ%ﬂ%@ﬁ%ﬁ
Fl,

P, HRGIASREPIVRFEIE a (1] B EFAIARSO N R G E MR .

WO BRI SR A RS, S e g/ BT EEEZ WIMAYIFIREEE, BAMA M-I 5,
WAL R, F2YRE RSN, BT RIS R A T ZE AR BN T .

3.19 ==# (dictionaries) £ CPython B2 E[LE MY ?

CPython =73l I W] AR K/ A )R (hash table) FEAERY. U B A (B-tree), 7E453 (H Wil ik i
HAE) AL RREE, AR R

Dictionaries work by computing a hash code for each key stored in the dictionary using the hash () built-in function. The
hash code varies widely depending on the key and a per-process seed; for example, "Python” could hash to -539294296
while “python”, a string that differs by a single bit, could hash to 1142331976. The hash code is then used to calculate a
location in an internal array where the value will be stored. Assuming that you're storing keys that all have different hash
values, this means that dictionaries take constant time -- O(1), in Big-O notation -- to retrieve a key.

3.16. & CPython #3Re;, FIFAMREREASHEN ? 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 RS EE RS, JEMEE R OCA R T . tuple (L) B G —EMEH] L —REZM
Jufl. MiTCALRA TSR, BT AR DA ARH B HL A 8

WA NGRSO R 2 TR

o JUERFURGRARRATL (PF id) I, R OrRsh, AER A B (s — R 05, 2
HOR S S04

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

EAFEEE KeyError BI5h, WE (1, 21 B id FEE—FTHIE AR AR . EVREE, Fitrgne
% E ] == A, AR is.

o DE—ESHIMERE. 5N, RES288, g acr2 i, rABEeE
IR g3 [ERE

o AFRFRIIEER, EEFEHEALEH b, FHRANEREREE TE M, gEE—mEEA
JBEIY bug, fFIRHIEE 7P EZER]: 7E d. keys () BRHEEHR T AR BT S BE

o —HERFIPEE N, LMD RERIR. 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__ O HEMBEES, HEsEmE Ry R rent 7 (SOAMBIIEHE) 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_list

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, MEErEH A TR R EE, E H 5 BN W] A E] (unhashable) R (20 AT REHE -

WA, NEWERBEFRp, 8 o1 == 02 (Bl o1.__eq__(02) is True) , HJ hash(ol) ==
hash (02) (Bflol.__hash_ () == o02.__hash__ ()), BMHFELEITMT . W5 HELN LS TERH
I8 == ML Al e (368 R 1 45 s o BN IE 38 i AT D

A ListWrapper, HZLE A6 5@ W e s, [R50 s R Re i s AR R IE RS I S 84 . Bl
REL SRR 5 A PRI T3 SR i R PR R, AR A OB . 3 B AT

48 Chapter 3. FFHHIELERBESR
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3.21 [F)fd list.sort() AR EEHEFBRERT] ?

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

SR ARAE A B A R 51, R AT LAk I [EJ# Y sorted () o A AIRBLRATEMR 14 (iterable) HeHE)F 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 thig3E #0(L)HI % A —{E fr E#E (interface spec) ?

e C++ Fll Java S5 F 4R 0L TRUAHM N TR, MbHNA TR ks A I . R N RREEREAE
it s R A4 7 ) v TR A T A 2R AR A 2 R )

Python 2.6 Jill A T abc #EAH, 4K 7T DA 52 5% 3 % 3 5 B [E] (Abstract Base Class, ABC), 4 1 DA {if
Al isinstance () Fl issubclass () MCHE R — fl B 61 5% & 8 F 2 & 5 AE T I (8 4l 42 &% B,
IM collections.abc BAEFK T — R T H KM E EICHE, B2 Iterable, Container fil
MutableMapping,

¥} Python 2(E], R 21T AR A (B0 T DA 36 T30 1) B B e 21

— St ERAL R R AL T [ BRI (regression testing) , [EWEEWSTA A vig B A1 — AL 4GB . 772 Python
BAH T DA B B B AR AT, [EMROLAE A [ ATt RIEERALGE A 1 [EE A AR A1, A SR mT A
AMEBATTEI T B (45 ] (stub) Bfse AR L P . doctest Ml unittest FHEATBER =5 i BIFAHEZE AT DA 2K
AR RAUR M B B A A E Y A T RE U

324 Y I CHURR HE 1 52 35 Y422 TR —FEAE B AE Python MR YAZ ZW IRR /P . 50 1, B HEMUS BT
3% DTS TCy kAR P A e Jw btk . B, 1ist . append () J7riABEN 2 A Py s SR i R RIS
JLH; LM TENAL/RE 1ist . append () SEBUR AR EAYREIEF AT EAE, (BAEME T i A i
JEPEAEARA T o

FER U EIEAEA R DY, R R U S B HE R T . HI3U8EE) B %8 (test-driven development)
se—RBGEZ B A Bt 7k, BRI GER REN:, HERERERZNRREES. 5% Python
WAFFAR AR I T AR AT

3.23 [Elfg[F/% goto FEi%k ?

AE 1970 454t A7 M2 EA BRHH goto Er8iEUREL. #EAF MBI [sERAIE] #2088 ("spaghetti”
code), TEFMFESE, BUREAFEN, WEFH IEW AMGER 2 (LA Python ZK[E], A if BEIAZNH or.
and I if-else #ER) FIEIE (] while I for ik, FHEEH continue fll break),

T T DA BIAR2RA [ 45 REALIY goto ], dEHE B DARS R P . R 2 NS G140 1T AT5 (B BETE C.
Fortran F1 H Mk = E4 B A LAY [gol F1 [gotol. filhn:

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

BT 1)

3.21. [T list.sort() A2 L {EHFBHIHET) ? 49
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(M E—H)
except label: # where to goto
pass

ERARRERIRBEEIEE), EE% i E R oto M. F/OMEH .

3.24 [Flfay#lizEh (r-string) RaELIRFIEFRE ?

SRS EHICE], MR RE A AT B S RHEIAE 2 - R i AR T3 1) SR HE & (45 PR 15 | SR (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

ISR Bl . Windows [BRICA A, VLR Windows RETHE k2 — A

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

WEARARE L DOS $8 0 M BAE AR, sl A (1 A A Sl

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

3.25 [Fl{F Python [Ff5 Bt i {ERY with AR ?

Zthon 1y with BRI S T — B AT, TEfE A RIS B IR R g TR A . — S S a A B~
At

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

{HAE Python, g & i R B o

7L, 1252 Object Pascal, Delphi 1 Ci+, it A2 IERRRIE), B ATR YT DA AE HUATIEC S — (]
WRREHARIE. it R VA U ENY T e AR, SRR S A ISR (15 00 P (scope).
Python iy ) AEZUIEY. 7 DT R P A8 S A AT WD R B G G P . LB T R BT
PR TSR . 2 AT ST AR MR, R PG A DA OB B B R Bk . 4k,
Rt

DT AR e S

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

R A R Tal Al [x] R EJEd. A%, Python [EEEGEMEIREF B EFF. 1
st Tal JR—MAResnah, AE eI ag — s BmE [x], A7EEE with @35 E 6
W5? ANYRET L, Python B f 1% M (15 15 TS 45 5 IR 4

SR, with BOAX SRR F Rtk (EDRENAEE) i 200 s nl DOZSR IR B . RO B AR -

50 Chapter 3. FFHfIEEERMEE
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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.a
ref.b
ref.c

function (args) .mydict [index] [index]
21
42
63

TE A TR T L BRI A Python )4 i % AT @ e AT IR 0R R 28, T30 — O TR BT
Hr—Uc I

3.26 T[4 28 (generator) A~ 1E with BER ?

HORA R AT IR, R E A 2% B T VE S 55 (context) B P g% S35 IE HE A, HELEH RE, B4 2% 28
wSER S (terator), | e 4% 5E URE AN T5 24 F B B B (AN SRAR TS ZEA05E, R M DATE with B =X [E)
[ contextlib.closing(generator) | A& 24l

3.27 [E)f if. while. def. class BRIAX[EEEE ?

FEEPETEEE TN (fh ABC 5ESAEBRISH) . UE T #if):

if a == Db
print (a)

PAL:

if a == b:
print (a)

VERLEE B TR WL N . TDASE I — BB, — (A B SRR AT E IR FAQ B3 il T (Elry
T8 R R I P SO A

I3 /N 2 B S A A S S R O, MM R R B SR A B T DA R R R 2 A
HE, TS S 2 B EDR A RS AT

3.28 [Elfg Python 5t Br#ESRFIF0 T Kimm _EigsE ?

Python AFFRIEES . JCHMFHAEE BN FiE9E:

4 3/]
vbv,

o ~

[, 2z
(ra', 'c'y)

d {

"AY . [1’ 5],

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

3.26. [Fi{g[F)4:5¢ (generator) I 3Z4E with Bk 7 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@%%%@;{(%@@%%’ B IR WA = [feel. [fiefool. [fum], sikigstf5hn b 5e DAskE o s sl
o

FURT G A R 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 IR BT LA RSKM X ESRERRE A 7

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

ST =44, {5482 Python Package Index B{ 3 2221 Google B HoAth W 2848 25| %, 182 Python” il
b ARG BR ) I B TR 2 R B2 AR S .

4.1.2 BREISTLL$%FI math.py (socket.py, regex.py, Z...) 3KiEH#EE ?

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, 2l mathmodule . ¢ XEER S-S TENCE C LB HEH ((HAR
7E Python HxH1).

H (Z/) —ff Python B4 :
1) DA Python % %5 A4 (.py);
2) [ C fmms By e A MRAL (I, pyd. so. s1%F);
3) I C sy [FE Ean gl e (A s BOMEASE 5 list, REHAA

import sys
print (sys.builtin _module_names)

53
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4.1.3 Fin{a{E Python script #1777 Unix ?

IR B g SR AU P ATHY, IFHER—ATRR LA #! FFk, JETHER L Python fREZR 1 BRAZ .
H— S A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BRAREMEE, BRI

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

TEXCHFER—AT, BNARBIEF-& L4 Python ARREEHIBEAZ .

WERARAS S AN Python fRRESR IR AR AS . RWT AT env R/ . BSA/RIY) Python fERE& ITLE H
SREZAWME] 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, H PR B AR KK, W BES S /usr/bin/env TR X uiH H B RAGATEAE env
FEFP o TEXFMEDLR, ARAT ASSIU R hack J53%& (R Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+ms@"

XA — A IV BT, B RE AR __doc__ FAFER . Al ] AR IBA

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

4.1.4 2&EH/EAK Python By curses/termcap E4 ?

T2 Unix 240 Frifi Python A% K AT TE Modules - H ST curses AR, (HERIAEAN S Sk, (1
= J£ Windows F& F AT H Windows H1¥%74 curses Fibk, )

curses BB FREAH) curses Jp,  [A B 37 3 ncurses F1 SYSV curses IR ZHi4NLRE, LanEi@m. A~
[ AT AR SO SR B SR XGRS KA BSD curses BUREAE RS, (HE H Al
TELE Y RGN REBA AL P 0L o

4.1.5 Python th#Z7E34{)) C By onexit() HEA R AL ?
atexit HHHRML T —45 C Y onexit () FIAGHM EREL
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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

4.2.1 wn{aBlE Python FZ2XEjTi¥ ?

Python 4744 /M HESL . doctest FRHMAELIY) docstring H TR B 04T, X Lk /2755 docstring
B AR —

unittest B E— iy JTava F1 Smalltalk J55HE 22 5 kE o4 I HE 22

NTEMAER S, VRBAZAERR R T Rt . B iRy 4 R 2 5 BEAR L% ) R Bl S0 ¥k
R AR S A BOMEE, BT s R (R RAL e e R i PSR ) o Btz 4b, 72
Jp R S MO AT AR 1) Jry A B, X S B U 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, ARBER %20 5 I s R AR X 24T . W DAY
H 3h AT — 2 5 0 I G B AR . X WAL SR DP- 75 2R T A, {H2 i T Python J2 A1t iy
HRGHBLE WA . AR LA 5 A=A (625 40 5 I e R B AR S o M B A A8, R A5k
S Ty S AT 1) L 2 I

FEFP AL SN HAL B T ASE I E A E

if name == "__main_ ":
self_test ()

LA Python SEHLW “fR” 2101, B TE2 S5 M AN E: 1 A2 B AR 7t ] DAFE AN 1A ] i ik
iz .
4.2.2 E#H docstring GIlEI# ?

pydoc BLBAT AR Python JEACHS i) SCR 545 3 R B HTML.  AREE o SOR 57 R R B8 APT SCRY
PR 52 epydoc. Sphinx Al DABLFE SCR A7 ER I 2R

42. ERBEE 55
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4.2.3 ERF—RRAKE— R 7

1E2E Unix REEPALFITR. BEZIITEZEMH curses, {HUZ curses BIHUAKT, MEPAZ:] .

4.3 $hiTH

4.3.1 IEERAMTHEERER ?

—EEMEH threading i, AEf] _thread filt. threading BN} _thread B ILH)ICE L
FRIFVEM TS 4.

4.3.2 FHPITHOFHBOFET: DFE?

—HEARB, A TRBEE AR . RN FERRBITRRIRT, TEREEEORS L TAE.
i PR AR T TR FE AR T PO — NI R RS KR sleep, ik T-2RREREAS 52 1ML 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 ER T A JR AR AT BR B TR AL T — A RFRIAR 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], fHESREOLH S ELHLL, A DINERHH queue B
QU —~ queve X5, LA NEARAEZATHIRN append — S E] queve XFGeHt, T AR M queue XF 5
LIS SRR RO 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 R SE, AR DA B H RS, ] queue BIBURAIEME 5551 RS
Queue FYEH AT —IMFAXGIIINE, et T .put (obd) FIRGMICE, FHHATLAM . 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', arg)
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 NHR&: A il global interpreter lock  (GIL) JFeAfifgla]—mfa] A G —A~2fEiztT. HH Python HE&TE
FATRLTE A Z YA Y pgdiR ol DAl B sys . setswitchinterval () $§:&. M Python F£/%
IR, B—R 48 DA — 435 X C AU SE A & 1Y

PG by, BARRZE R EE AR PVM A0S B 2 ROk, miskhs b, XFpy@2Al (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)
L1l.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[j]
D[x] = D[x] + 1

A R A A 0] RESAE AR G5 | TR T MG X SR 2 __del () J5ik, XWRERT™
AR . X LRI AT RSO A EE R, RO w8

43.5 FRER DSBS EF2EHS?

global interpreter lock (GIL) B840k Python £ 5 i 2 4% MR 5 ¢ L JF & Wy, B (JUF-) Frf Python
A% A FEIRIE] GIL B A BBiz1T, FTPAZ &AER Python #2)3 H BEA &b | —14~ CPU,

1& Python 1.5 X, Greg Stein ¥ & T — 52 %% T 60 (“free threadings” %p7T ), #% T GIL, I k&
G PR . Adam Olsen it tBFEARY) python-safethread I3 H BURL AU LT . AEMZE, HTHT
Rl GIL Tl H T KA R, XA SCI A BRI T i M BT A R TR (24018 30%) .

HIX I R E RN B 2 LA LRI A Python! R HFRRHMES R A2 * #ERE *, MA@ ZE * LFfE *,
W concurrent . futures ] ProcessPoolExecutor JE4RAL T —ANRj AR 7Y s WERARIESHE
%o KR Z 45, TPAMIEH multiprocessing SR MERIIKE 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 BHDIIREUE Z Y. XD EREUE
—FERY, unlink () 2XASEREE Unix 24000 T4 5.

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

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

MRETEW S, ] £ = open(filename, "rb+") FTFF 4, ARG £.truncate (offset) ;
offset BRINJE MR R B . WATLAXEH os.open () FTHMI XA os. ftruncate (fd, offset),
Horr fd 32 SCHRGRTE (— A/ AED) .

shutil BBUBALE T LEAMCHHIG B, (045 copy£ile (), copytree () fl rmtree (),
4.4.2 infaFrigsx?
shutil S — copyfile () ¥, WA, f£ Windows NTFS % |, BEAE# HALIER , AR

il macOS HFS+ £ 1) Weisr 3, RAEX W E AR DB . B AR S SCHARFI s, RAEHH
shutil.copy2 () AJPAMREERH (EAREE) BN

4.4.3 INMEEEER (MEBA) ZEMHIEH ?

WPH R IR IR R, RGET struct B, BT DABERE & T HERIEE Gl RET) W
FRFER IS Python X142, L2 IREK.

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,

44. ABEH 59


https://en.wikipedia.org/wiki/NTFS#Alternate_data_stream_(ADS)
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i) s RGN TE, SRR A R AT IR S (X R open () BREUEA "rb") . AN
(BRN) A "o 593G, SCHESASCAREERSTIF, £.read () 2R str ¥4, WiARE bytes ¥4,

4.4.4 {JF os.popen() BIEAIEEREEE os.read(), XRAMHA?

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

4.4.5 I FEAFSI (RS232) ERE 7

#% Win32, OSX. Linux, BSD. Jython. IronPython:
https://pypi.org/project/pyserial/

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

4.4.6 At %A sys.stdout (stdin, stderr) HALEIEXEE ?

Python <12} % B—RHIK)ZE C X IARFT I = 24 .

X} F7E Python Wil o Y open () BB A ZBOCHEXT 5K, £.close () A Python [ 4 Hipgw
ICHE KM, HHESXMIRZEN C SRS AE £ Pl mli i mbeE, Mk ¥ s s,
{HHF stdin, stdout I stderr 7£ C Hf45k A, FE Python Ht £t & I UAFIRALEE . 24T sys. stdout.
close () &4 Python f LRI RFRICNE X H], (HR R4& KM 52 BRI SCUHRAT .

B PX = F ) C SCHHRERAFAOTE, BCIRM IZFIARI SR e (i, X e g4 V0 ¥
). MR ST MR, ] os.close () :

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

R AR 0, 1, 2 fUF

4.5 A% (Network)/$BIEE#i& (Internet) 125X

4.5.1 Python Hjj WWW T H ?

%ﬁ]ﬁjﬁ?@%‘%?ﬂﬁ* internet i/l netdata X 75 (1) N 7% . Python A3 K R ATH R HE Bl VR A4 22 1k 45 i A1 &% - i
web R4,

Paul Boddie 43P T —14y 7] FIHEZR UMY, 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 $EA RS I 3«
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4.5.2 WN{THEEE CGl RE %M (submission) (METHOD=POST) ?

o am L POST K EARMU T, A 2 AR BE R g3y ?
2, B M urllib.request {9l H.&H5):

#!/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 mEN POST #:/Eh , B F/FR ML urllib.parse.urlencode () hFE—T,
AT, NSRS AT name=Guy Steele, Jr. HiE:

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

2%

urllib-howto [FJ B #iffl .

4.5.3 FHZFEZERA DEHEREB T4 HTML ?
PRAT PAKE Web 25t wiki 71 11 3% B 24 F 0 6ERE «

4.5.4 fn{a# Python [[)Z< % 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. #8p& (Network)/{BE % (Internet) 32X 61
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1E Unix &G HI6 0] DA sendmail, sendmail 2 7 )0 B AE A H RE R A —HE, GBZF /usr/lib/
sendmail, AR /usr/sbin/sendmail, sendmail T} T HESXHRE . PAR22RFI{CH:

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 g connect() HixEHEHREZE ?

HES T select BibibIH socket 54 1/0,

TR 1F TCP 3 &L ZE, RTTPAKF socket 3% A AEPHZEAR K . XAE 4R HAT connect () B}, RRFEEASTR]
SERGERE ORKTRE) BB — MRS .errno W HH . errno.EINPROGRESS F/NIEREIE
TESATH, HMRTEWR . ANFEPEERGRHR FURFERE, FroAMRT B S — IR RFE &R B AME .

RAT A connect_ex () kit # R . ERFHER N ermo {H. ZHATRIM, VRAT AT G PR
P8 connect_ex () -- 0 B{ errno.EISCONN Z/;n O & ER: - s /Rt mT DA I socket 1£ 45 select.
select () KA EHEE,

HE: asynci o BTt T — I 0 MR AR Sk 6 s, o0 P i LA TS 45 =
J7 Twisted B3 MUR —BRULET LIV REM B A9 B L .

4.6 BFIE

4.6.1 Python R HEHIEESMEOL ?

Ao

FrifE Python iR 055 T BT84 S 782 1B 01 DBM Al GDBM , JRILZ AMNAFH sqliteld Hidl, iZA Rt T
— AN B BT RE S 55 R BB

REBRABIRFEHC 430 &R Wit wiki TR SRBCEZFE .
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4.6.2 7t Python spinfa SERFF X (L X5k 7

pickle FEALHDA—RhAER I Ay AR TR (RARIRRARNBEN ERAHTITRSCHE . BT E
FIZJMARTE), 1LAh shelve FEASHRAT ] pickle Fl (g)dbm SR BIE 1 & (L7 Python X R AFF AW o

4.7 HBFE(E

4.7.1 W0{7E Python 4 R FEHE BY 7
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) HilEHEIN—(HEEEL
« 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) Gt4ETH s —HEEHITE.
« shuffle (L) )5l (in-place) ITHL list, RIEEHEHESIE .
A Random HE), VAT DA E BEGI4b DA ST 2 {1 18 7. 1) A A s -

4.7. BBfE{E 63
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CHAPTER B

B/ BANEREES

5.1 FKETLITE C hEITB IR ?

R, ARATDATE C s s ekat . SR, BIAME R EI [EJEHSAE, extending-index SO AH BHEJRA .
RZ Wb A e Y Python 3548 th &2 18 16 1

5.2 FHOTLITE C++ PEIEHCHIFEINE 7

el WTPABEH] C++ Hi3e CHYZhAE . 7 Python include SC{F I A extern "C" { ... } , J7E Python
RS R T A BB BTICE. extern "C" o HAMIEREI 2R S Cr+ MR TREA B — M E 5.

53 B CR¥: ERFHMEER?

HHIRIRECH C A 2B R0k, IERREEAT R R AR

Cython J HAH ) Pyrex 2 #252 ME & Bitid (¥ Python JEAHAE UM Y. C AR 41345+ . Cython Fll Pyrex fiff
5 AMFETH24-2] Python (1) C API B R[4 5§ & .

NP B R 28 24 B R A7AE Python § 21 C B C++ JFERYHE I, ARATDAZZIRE T SWIG 45 T H sl 35x
SO E RSB R £ . SIP, CXX Boost B Weave 12 I T4 C++ BRI R .
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5.4 fnfa#t C MITIER Python FRiA ?

PATIHCERAE I B JZ R B PyRun_Simplestring (), BHEZBENFABRSHEM TELR __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 () MR,

5.5 tnfa £ C h3¥HERE Python Tk >K1{H ?

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

5.6 i Python ¥if¥higl C {H 7

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

XTI, PyBytes_Size () SfREIHACEIN PyBytes_AsStringAndSize () FHF— a1 HALA
KRS . TR Python FHTHRXF QAT RE AL & 2 FAT A B C Y strlen() s

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

A — % Python X5 24 APL, SEI g g #4525 Include/abstract.
h THEF. B PySequence_Length (), PySequence_GetItem () XA M IH 2K 54F 5 Fh
J51) Python J¢ A REA7 X%, BbANA AT i F i 22 HoAh A A0 B (5] QN (PyNumber_Index () 45) PA M
PyMapping API H 145 Fl L i 56 55

5.7 wnfafE A Py_BuildValue() BifEEREMITTH ?

T8 MR . s PyTuple_Pack () o

5.8 INfafk C HEIMIPE Tk ?

LA PyObject_CallMethod () BRECKIAMIENXIRILETE. ESHIRXTR . ZIHHI A
Kl py_Buildvalue () B BUME T H AL EAL R T 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, S0, 0 FEIREZEYER " seek” Tk (BGRAE R HEEREP) -

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 ICAENSHEIIR, ZHRMAHS RN REL, WEA
A0, ZERA R SRR B, WS RS T RS, flinr@”.

5.9 FHin{aTH$E PyErr_Print() f9&H (SR{E{TEDH F stdout/stderr B3
7a) ?

TE Python f{RS Y, & L—A 3 write () ITIARIXR . RN RIR(ES sys. stdout Ml sys.stderr.
i ) print_error B HUg AP EMIIALHI AR AL TEIZ S, B HRHRRAEIRR write O JEFTHR M A AEAT
7.

BB B R S 1o, StringTo $H(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!

5.9. Fin{aiE$E PyErr_Print() pf98gH (S{E{TEDH B stdout/stderr B FG) ? 67
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5.10 nfar#t C =H A Python {{EE AV ?

ARAT LA I 4 Ty sUHRAT — R T O G (5

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

MR R FA (BIEEARIELET sys.modules W), IXAWIALZRE; 75 e H 2 (A7 5 3% ]
sys.modules ["<modulename>"] MIfH. THVER I A SRBHINAAT M 6 4 25 [H—— 8 H2 i R
VR IEALHAFAET sys .modules Hi,

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

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

P PyObject_SetAttrString () AHL i pAs Bkt 2 v DA .

5.11 304F7E Python Xt C ++ MR ?

MRIGVRITFER, ATAERRFZ 730 Fali LBy s AP ” R S SURIR AT ] 5 ZERIE Y20 T
Python iZ1FI REEAUL, CH Ct FABA KKK G HILHIZE—4> C 254 (F8%H) KAUHEHT Python
XFR IS FIAEE T C+ X4

0 Crr A, RIS CRH: B RS 7,

512 HEALTLKERIET —@EM, B make KKT: IHE?

LARREF ARG, QURBCAHATRF, WM EE R R, (BRI — L LAY shell A<
FE, T HIXAS bug /N, BERAMEFREX 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
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5.14 FHAAEFHKH) Linux R _LEEZE—(E Python £, (BERR/D—LEE,
[El+E] ?

KZELHFT ) Python fR A AL /usr/1lib/python2.x/config/ H3%, % HFHE S 415 Python ¥ &
JIFR 02 Fh SO

1f Red Hat |, #424% python-devel RPM SREUfS A BL I 2= .
#5® Debian, 1#4fT apt—get install python-dev,

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

A, F ) Python X2 HUMRERRAT N, FERAA SR (G0, AT “f” IRIT Sk, B
RUFESHEAFRHES), Bl MESRIR, (HURATCROT, SERIS T —AEEH RN R

1 Python 1, #RAI DA codeop MEAHL, & FEAMEEE 1IN &% (parser) 14 T(E]. 42 IDLE #iA (i E.

HE C AT IR ) B mﬁﬁ{imﬂﬂ% PyRun_InteractiveLoop () (A[RETEHMATLAH) il Python
RS N IR PR A . TSV DA PyOS_ReadlineFunctionPointer () 5[ H & L A K.
AREZER, WHEH Modules/readline .c fll Parser/myreadline.c,

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

BRI g ++ PR, WTE H4mi% Python, i g ++ EHHEH: (¥ Python Modules Makefile H 52k
LINKCC), R4fy @ik (fli: g++ -shared -o mymodule.so mymodule.o ).

517 D EIB— A MRE, HPEBIHEHE C b3, MAMBIGEE
PWMH¢%E(MmﬁT%ﬁV

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

Boost Python pR B8 (BPL, https://www.boost.org/libs/python/doc/index.html) Hgft T —FE{E C++ AT IHERERY
Jr (BRARWT DA B BPL 247K ] C++ S 55 10 I e i) )

5.14. FHBEHH Linux R _LFE—(E Python B4, BRERD—LEHER, DD ? 69
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CHAPTER O

7 Windows {# B Python f9E REEI& &

6.1 {T7E Windows {E % % # (L ;E7T Python £ ?

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

BRARAR T SRR A P B BN, IR @LERTR Y [y 3 n T ool ] 315 i\ Windows A%
EE, AR AR A I S ond RENLERIIEE . IRIER BEERS L TR DB E AR AL
YRit$ 2] Windows [y 3R I0], ElHWARARGEH:

[C:\>

SR FEET RN bk, HAR T AR B, IR T RE A2 5 & SIBUIDA T I S0

[D:\YourName\Projects\Python>

WUEVA VRGBS AT B B, DA SRS S T HoAdied . — ELUREIE) T bk — A, ARE R T A
147 Python 2T

VR T, AR Python [EIAAH Y ) —(AHIE] Python B 3% 3 AFL /7RI BB & @i UIURIYEAS, i H
far EOCALES, AR TRZ AT A TR AR . ARE], R 2 HE B AR SR FRARIY) Python e ?

B, REEMRRG AR E sy EEE® ERmE4 . MRIRCKHEE MmO,
g% A 4 py [EHER return g

[C:\Users\YourName> Py

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 RS T [ EEEE . SRR IRAEEILAE B 77 30 A Python PR sl f A, EESFERH
FrelEHAEM. 852 Python SELRIIIAEZ —. BAIRFTER SR ERXEE AR, WTMRERIL I fE:

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

22 N o B VR (R E A 3 AR A A . R AR 45 o B 5 Python 35, #5IENY exit ()
PR R ctrl R 2, ABH TN Enter” $PAIR [R] Windows iy 4 /R 7T .

PRVTREIE S BURA —ME PRLGIIRERIEH , 92 M8 » FTA X » Python 3.x » Python (4-47), B &R
TE—EFRE P E S >>> R TFIot. WAREEH, EEREIFAERIEIY exit O BREEA Ctrl-2 FI0R
H2; Windows IETERZ ML % FHIEATB—(H [python] iy 4, [EWEARAC L ELFRAR I LR PA -

BAEEAANE oy A CHGEREL, 1myRaT DAUKARAY Python ARt E . 4icasZH(E Python [FIA 44 5 [E# B4

B AS . ARG Python [EIAGIA SR L, ERmAE hello.py, HARMIM IR T ITIERIIZH
(home directory) HIEFI M BHIE], AREIRsE & A BIRUAPA F I EIA

[C:\Users\YourName>

R, BUEAISEREEA py M EEAREE, KA py @M RmEATR A4 Python:

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

6.2 in{a{E Python [EIATTLL#ATT ?

1E Windows I+, i) Python 224620 E A% py Rl 4 B TR 244U (Python.File) JEATRIN , [EEZHE %
AR AL —(F B (El ey A A E T H 288 (D: \Program Files\Python\python.exe "$1" $*), igtAff
[EI4 fiE DAL foo.py” WITEZNAE iy D4R R FOCHE AT QSRR 7 22 REED ] B iy A foo’ ZRATIEIA, 1A
LRAES, RIFEE . py #3 2 PATHEXT SREsss 80t

6.3 [El4+(E] Python HEFFEE DRAEFRZ GERA ?

J@# Python 7£ Windows I-[FIEIf3AEm, (EEH & A —Lesiiiish, %2 Python SER B IR LR R
A REMEIE) . SE AR S N ELfR Python 7 HAth Windows Z &% R PAIEF TAE, MiARLE R G LLF-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 RUIRE, G AmEEE B A, S E AR s L
IO, AR E TR BCE B A A . 3 McAfee W E EHT T A M R AR IHEBUS BN, ©2—
TR E R E R -
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6.4 dn{a# Python [EIA[E{ETT$A1THE ?

2
EE

[El4ofT &y Python e A 32 A Ak 3% 4784 — i H)42 /5 2 S @5 H T AN EWERT AT RS T 25 .

6.5 *.pyd #£#E2% & DLL 4R ?

B, pyd FEEAUA dI, (A 2 mE, R RE 4 E foo.pyd B DLL, R ZHHA H
PyInit_foo () . FEERAT LAY import foo” 5 A Python [EZ%, Python 48 25 foo.pyd (DA & foo.py. foo.pyc),
W Python FFE, MG ERRIFI PyInit_foo () AGERILAT. MRESGHRT).exe B foo lib A, (link),
P [E)3E €52 Windows 223K DLL [{£77E .

FHTE R, foo.pyd By =7 #% 1% /2 PYTHONPATH, i Windows M A1 =5 foo.dll BYBEFEAH] . #E4h, foo.pyd AFE
TEAERIATEA TR AR, SR AR A RE 2l h M1 dll, RIJGZ dll g2 0280y 4K, WRRAEEE import
foo, foo.pyd /@ WNE M. £ DLL i, i 2P __declspec (dllexport) FEJRIAM TR E S . 7E.pyd Hr,
LA RAE I ] F R List (B%1)) ESR.

6.6 I0{T 4% Python # A\ Windows FfE B ?

£ Windows iR i A Python ELRRg A% Al DA S 40T -

1.

ANBEE 420 Python ZEE I /RIY).exe £ . 7F Windows I, Python WZH 2—{f DLL 3¢ g FRAR4H 1) import
AR LA A Bt J& DLL, (38256 A IE s B R 5. ) S5 (E#E %5 %] pythonNN.d11l; B
WL HETE C: \Windows\System W1, NN J2 Python A, #i41733” 3245 Python 3.3,

ART DA 8 W AN (1] 1) 7 3K 5EE 45 2] Python,  #( A RFiEIAS (load-time linking) /R BLH 45 #] pythonNN .
lib, TEfTIEEEH45 (run-time linking) FER2EH45 %] pythonNN.d11l., (—f&Ef#: pythonNN.1ib
& pythonNN.d11 ¥ ER s import lib”, & H @ [EIS: 0% 2 361595 . )

WMATIR IR A R Rl T A I r A FIE A g B AR AT R, R RS A
Windows LoadLibraryEx () % = (routine) K& A pythonNN.d11l, %2 A% 0078 ] Windows
GetProcAddress () HRFTEUEHFHAE, KM pythonNN.d11l F144 (HPE] Python C API ) F£HL
HWARFERE HAEMIEN Python C AP #X11) C #2UHS, BT AR S Lo s n A& AL .

WERARGE ] SWIG,  HITHEEF L H V7 —( Python [ #eMisll, WLALI O i A2 Ui 2Ok AT method
(J7¥%) wIflt Python ] SWIG GEMREE AT BT A 1O L BANHE . HRE, e C RgEES 2]
TRi.exe FEE) (1) RAR£agdsr DLL R, I sE t i ik T84 .

SWIG 7 7. — i init B0 (—fl C pxX) , HARMREAPE TN 2 5. B, B 4%
B leo, HIE init B & &4 [E initleo(). UKL FH SWIG shadow class (JHE]) , HI init p§ =€ 6y 44 [E
initleoc(). 1B EHIE51L 1 shadow class T i) K 22 B E 1) helper class.

PRAT A28 B 2 iy C AR A 8 45 ) exe AR H A TR IRIZ, I IU 4] f Ak R 28 5 2007 import 452 4H i
Python! (i& /2% MK FreHn B HE )

2, Vxn] AR PA TR RS, DUMRA I SERAL 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 fJ C APL A7 Wi /&, AIRARGE MSVC (A8 pythonNN.dIl F &) PASMIShieds , 18

L S

6.4. fn{aft Python EIAF{ETT#A{THY ? 73
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R 1 fEH FILE * 51 ITE [IEE R (s, TEL 4R (multi-compiler) B3 & VA /E
H, REVH S 3 struct FILE SR REEENBEIRE, B IER _ TR _ s
e

[/ 2 SWIG 7EE] void b U EAE 146K 7 (wrapper) I & (AR DA R AR A -

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

1%, Py None jg2—fllE4E, BEMEME—H2H, 5] pythonNN.dll [EF7Rr—FEFEE _Py_NoneStruct
[EIFELORL A FRRRY, SRR Aidan IR TP B 8. i TR A i B DD

[return Py_Buildvalue (""); ]

A RTRERT AGE ] SWIG 1) stypemap fir4-DA H B TR TGS, BEARBOR B EHIE RSl (B2
— {5 41 SWIG Hr F-) .

6. fiJi] Python shell A {EIRIK) Windows JE i #2171 — 1 Python ELREZSR AN 355 #%i
R S AL R R R U o R At . BELHCANE, 4R (B wxPythonWindow class) JER% 2 —fi [ 4
PR BT . A% 0L A B F] Python BEREHRMRA Z Y. KA LAM Python 1 i/o H7E ] (redirect)
I A] S 3% ORI AL, R AR R 75 25— {5 read() I write() method ) Python {1 (YEA%
AR FERAL e FE) MR PAT .

6.7 w0{aps LR IR DI Python [RIGHS il tab ?

FAQ NNk i ] tab, H. Python JEA%F5FS PEP 8 Hikdr /- #iX Python FEUHS(H A 4 (M2 4%: 1 /2 Emacs
1) python %= FHEAH -

FEARMTSREERS , #% tab ISR AR — M 5. MSVC 7Ei8 @ —k, Hn] DASSHATD & (g i 2
B BIRT A~ R0 > Tabs, MR [FHEL MEMAL 3 [Tab IO Rl THHER/DN BoEE 4, A%
(A ] BB

MAEIR A tab FISSAEE N HIEZS Ao M E, H Python €5|%f IndentationError B TabError. 4R
WA PAEFT tabnanny B, eI AR H B

6.8 IMIERHEMEEITEE keypress ?

i msvert B, & e —AEHHER Windows SUNEFCHAL. BER T — MK kohit (), kA
Je 1 BT (keyboard hit), PAK PR getch (), a%pRal & UG5 IC HA G H AT H .

{1

6.9 IN{THREEF api-ms-win-crt-runtime-11-1-0.dll 4§38 ?

{1} Windows 8.1 s ST FLARACIRF , 57 W RZHEFTA IR, HI W] AE @ 1E Python 3.5 DA_b R A 88 A i@ R E,
BRI R B0 32 SR E o dnofi i, A RE Sk R B, 53557 Microsoft S % B DANUAS
B % F B 2% C Runtime BUBTYFEE -
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https://peps.python.org/pep-0008/
https://support.microsoft.com/en-us/help/3118401/

CHAPTER 7/

BRERENEEREESE

71 BEIRERENTTE (GUI) i9FE R EE
7.2 Python it GUI E4 ?

Python [y IENT A 6 45— [ Tel/Tk /v T FLAE (widget set) (361 /11T, FBIE) tkinter . 25T A s 522
4 (HEEE S E7E Python R Z 8 i il 5 i ThicA ) MM . B8 Tk WHEAERR (& M RS
H4EAE ), #E2(F Tel/Tk 1 . Tcl/Tk #F macOS, Windows F1 Unix *F-£5 I 12524 W] [F] (portable) 11

MR-, 24 H AR . 7 python wiki _ER[ DAHRE]— (5 5 1 LA S #5165 HE 1 GUI
HEALE R

7.3 Tkinter BRI

7.3.1 a3 §E Tkinter FERIER ?
Hi%5 (freeze) 2— MR REA M M RSN TR o FEBRAS Tkinter AR, 320 M AEUR 2 HIE R S7
PRI ER M 1 AT AR 52 Tel il Tk X .

— PRy SR R 5 Tel I Tk FERl—2 &7, HAEZ TH ] TCL_LIBRARY fll TK_LIBRARY ¥f
BRI AN E .

BLISE BB ST A AR, RS R B Y Tel FlAS e &80 R, — e g2 TR
& SAM (stand-alone modules, 3784 ), B2 Tix BT —3B4) (https:/tix.sourceforge.net/).

FEAE SAM #:[EIH 5 [E T 38 Tix, ¥} Python [ Modules/tkappinit.c F1f#) Tclsam_init () ZER
AT E RN | [FEE libtclsam 1 libtksam 3H %S (/7] fEHH € include Tix pR=C)E) .
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732 BEEOTLUEEFVOBFEIRE Tk EH?

1£ Windows DAAMGT-& L, FREZANTFEMHLE! [BELBAHARE TR VO 5. Tk £5 Xt 1)
XtAddInput () XFRATEA, BARFIREN—ANERRE, 247] A —ASCHRTF AT VO $AERT, %R
Bel A Tk 1 EFEFR g i . %0 tinter-file-handlers.,

7.3.3 HEEFTRIE (key binding) 7 Tkinter h{Ef: F+E ?
—ANZFEVRIWHAE  CAEH bind () JvE S0 B SR 0 FEF AL BRER AL B 1) SRR % T I 1A Ak
HE,

s R, BRI/ TREES [#REEE; (keyboard focus) J. A7 Tk [EIR SO B 8l iy &
MERR. @, BRE-ENTHR, aReaies (EARMRMEE; #52(E akefocus BIH).
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CHAPTER 8

[[E+E Python #lZedt R AIMEsE | 7| B RREEE

8.1 {+F/& Python?

Python J& — TR & . B AR [ R AR Python J& A5 5 BB EE S, BAE 25
HORIR SRR P VRN SRR S i TR (HE gl dE e B B ARG, 20 Google. SERRRZS
EE R e /NI

AR ERE S Z B Python BYRIGH, 7T RASE(E Python 15275 154 | B AR ETH -

8.2 [[f+E] Python # &4 7EF A 128 £ ?

AR EEBLRG 22 4% Python R REH, (ENGCARMTIRG 22468, HA W] RE @i DA T MRS 224600 .
o UL RF AL 1 G ER A B A AR R B AR [ L2246 T Python s ARTE 2 [ AR — T fl R A8 61 ML %
e HUTREMEA T 248
o LAHEERI S = BT AR RT RELA Python 35 AL H 4 4% 1 Python, @tk ML L,
GUI X B 48 I s A0 4 B (DA A

o —LE72%¢ Windows YIS 22 %% Python, HEEEF BLSCIFAYE T, S350 HP B Compaq H JithY
PRI B %4 Python, BHARY HP #2 Compaq 7 (BB T H AR 228 Python 55 5 e .

o FFZAFSH Unix 255, B0 macOS Fl—2E Linux #$47THUA B 224 Python; Bt & 7E FEp 224 (.
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https://wiki.python.org/moin/BeginnersGuide
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8.3 FEEB1TEIR: Python i ?

TEK % Python ()24 )y .

A N IS Python, (RF] BATRIRBIRE, EAGERHALE 2. Windows (EERF T, iR
5 (Control Panel) 123 338/ F2 IR AR AR MR IR 2248

¥t Python 27 5 = BN FEUZ2 e, ARITT BATRERR, it az AR U A IE AT . IRz i 1) g
AR AR B 2 e Th R T B 4 (EIRR Python,

FAFE R TR Python, AEGRAIRE . BRI F 5L T HAR U BRI B, A HITHRRE, &
i Python {5719 T H AR UM SEVE 9 AT, B 2088 AR50, A RE M REDE L .
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APPENDIX A

>>>

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

AR

2to3

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

o B Ellipsis,

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

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

abstract base class (fill%JEcKE])

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

annotation ([EJf%)

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

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

#52(Flvariable annotation. function annotation. PEP 484 1 PEP 526, 52 ¥h HTh e ER . B
EVRR ) e R B 8 5% 22 [E) annotations-howto.,
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argument (5|%{)
WL B X IRF R (R 46 funcrion. (Bimethod ) WYfEL. 51 90 Wi :

o Bl4E5 5] # (keyword argument): FERAIEN . PAEREITE (identifier, B4 name=) BHEEMD| 8L,
a2 PA >+ #& 10 dictionary (F8) [EWEBEIER S #. B, 3 A1 5 &ZPAT complex () PFEIY
) BH ST |

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

« 13 3] $& (positional argument): 7 BISEF S BT B, BLFE| HOTHE— 5] 081 0 A I
B, A (80) 1) » 2 g Riterable (FTIRYILE) 0 TEEREME. BIA0, 3 A1 5 HRE DA T I o
H i

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

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

ks ETEER N parameter (2%%) WH . # DEEPR 7] 5o 2 = mey £[E], PAK PEP 362,

asynchronous context manager (JE[FR]2B5EEEPIZS)
—ff v] PAFE il async with PRIAC A T RIS WY, MESEMEFE __aenter_ () Al
__aexit__ () method (&) AAEHIN. H PEP 492 5] A,

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

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

—fE LR B EVERS R TS await N, PAMK async for fll async with PR,

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

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

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

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

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

attribute ()&M)
— (W B LW A BB O, RZ(EK 2 Be a1 1 ) 3 0 R 355X (dotted expression) )44 g2 B8 . @i,
R o H—HE M a, RIEZEEITEREDA 0.0 BESHE.
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WER— M EARE, % TR — R AR A2 h identifiers JIT € 36 2 S EVRF (identifier) 198 M2 4 7T fiE
(g, BIANGE] setattr () o MRIEHEAE PR EEA G 70 PR ARA I, 22 getattr ()
REAFE .

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

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

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

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

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

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

reference.,

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

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

memoryview,

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

(L TCALAGAY 451 mT ATE dis A EI SO )

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

[callable(argumentl, argument2, argumentN) ]

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

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

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

class variable (K([E/528)
—fBIA7E class R EFE, HIERZ HAETE class JEIK (GBI ZAE class [EFIH) BB 588,
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complex number ([E]4%})
—HIRM AT H BRI TE, AR Bera e 2on B — M g —mERR . Bt E
BOEAL (-1 AT R) M EERy, EAEE R P (E 1, TS 5. Python [Flg:
THEEE R, ERAEENRERIORER: B MEsn 5 whimE, flans+13. 558
# math BAHFI TR R ES, FSEH cmath B, EVS00 6 A& — A i R SR ae .
WRARE A 2B 2B e Mp R, IBEAT-AEREE /R ] PAZe e Z 8 e M.

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

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

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

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

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

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

decorator (ZH:fiiz%)

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

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

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

@staticmethod
def f (arg):

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

descriptor (1iiA%%)
EfIEXT __get_ (), __set_ () Bk __delete_ () FEMXS. L REW MR, ©
HIRFR S EAT M e B M EE R Bl . W IEOLT, A a.b RIKEL. BB SR @ e &7
a B FIAPERZFRN b IXTE, (HUER b & — D REs, WS AX NS . B IA
FIAR S 2 TR 2 I L Python Y 568, BN @2 B ARMER BLRY, B, H¥E. FHEEME.
K. BT EA BN G A4
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BRI A S method FYSE 2 ¥R, w52 (E descriptors S A #5360 H FH o

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

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

** 2, 72[E) comprehensions.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

S8 AT A AR 3 R P R X

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

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

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

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

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

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

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

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

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

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

annotations-howto,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Hapar PR 2R E, 2 __main_ BEHSUERCETHEAC SHATRE.

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

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

Flgenerator,

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

ot bR U B )7 PR 2K (collation function) & — AT IFAY (callable) PR, ‘& & [ —1 F A HEJT (sorting) B
FEJ¥ (ordering) (fH. B, locale.strxfrm () i FHAEIA 8 T s & HE e AE 0 i HE v 8

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

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

keyword argument (#8525 4)
i 2 Eargument (51%0) .

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

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

fE—ELZiTaEEEh, LBYL A [ =] f1 T&17] Z M5 IA T BEWSE (race condition) 1)
. BIANPARFEXAS if key in mapping: return mappinglkey], WS — AT B
ZEALERIRZ 1T, 1€ mapping HASER T key, HIRZFEASE & R0, 150 [T DU 88 (lock) B ff ]
EAFP il 5 s fi(E) .

list (#:51])
—7Fh Python PN Esequence, BIRZ MF) 3R, HEERLTHAET T ROEAHm TR, FRTRm
RIS 4R R O(1).

list comprehension ( H3 51454 i 53)
— T ] AR P 5 R i s e, [ SR ERAE SR DA MR List B2 ) ¥, result =
['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[FELE—{fFE list, H
£8 0 5] 255 #EE), Fra HEr TS A8 (0x.). 1f TR RIER . AR, Bl range (256)
T T TR A SR L.

loader (EARY)
—(HBEE AR Y. T EESR MA4E) load_module () [ method (F73:). HASLE N &
Yifinder (FAggs) BlE. HEZMETEZE PEP 302, Bjitabstract base class (EEIKHE) , #2(E

importlib.abc.Loader,

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

1F Windows |, ‘22 ANSI U E (code page, i@l "cp1252").,
1£ Android F1 VxWorks |, Python {fi ] "ut £-8" {EE] I8 4 15 .
locale.getencoding () BI#EH SERBUE S K gmigtg .

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

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

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

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

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

% %] ATE metaclasses 25 i Pk 5] .

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

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

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

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

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

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

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

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

sys.float_info:

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

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

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

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

namespace (i #%23W)
BRI . @ S B2 DA dictionary (F28L) BEECVE. A WA, A KBV a4 25 1
AP (78 method ) A SR 24 258 . fv s 25 RS By 1k v 4a flrse, ARSI MAH AL,
W, izl builtins.open fil os.open () 2 ifidh e MY fiv 44 25 W A1 Zr B . i 4% 25 ] o oh 1
Tl [ A 2 MR B AE BEAE — M e X, At vl s Pk ST 4t v, Bildn, %5 random.seed () Bf
itertools.islice () BAREHIZFE R, BRI HEREH random fll itertools FAHIEEE.

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

Bk Emodule (Fi4) .

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

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

object (1)
HARAE (}%@ﬁﬁ) &?ﬁ%?ﬁﬂ‘]ﬁ‘ (method) AT A ) E@%Efﬂnew—stﬂe class (?ﬁﬁ*ﬁ,ﬁ)
M F 4 base class (ELJEHEE]D) .

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

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

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

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

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

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

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

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

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

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

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

A2 ERTEFR R argument (5]3%) 5 H . 5 RREEFRY 7| #fo %4 3= M sy £[F), inspect .Parameter
class, function &, AN PEP 362,

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

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

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

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

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

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

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

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

#2([F PEP 1,

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

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

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

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

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

Python 3000
Pythonf.x FHRAMERE (RACARTRIRER, HRAE 3 B 2 Em AR A4 ) W m RAKE % )
[ Py3k].
Pythonic (Python JE#%IT))
—HAE B, EMEM T Python 35 E SR B HEE, AR (0 HALSE 5 WA &R i
VERREZCHS . Bl4n, Python Wi FLp)—REEME YR, 2ETH—M for A, H—MrEUY 1T
TCEIEATEE . #F2 s EEA SRR IR, FTAARNZE Python (1) \AG W& 6 F— (8 BB =t
WA
(for i in range (len (food)) :
print (food[i])

HIBZN, DA IERERER . BAA Python JEl# :

for piece in food:
print (piece)

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

-

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

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

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

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

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

ek s Elnamespace package (423 EELE).

__slots__

TE class [E1RRAY— 8 E5 , B # b T E 5 E 0 v 25 1, DAKIH R 001 dictionary (57t ), 244 RO IR
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i BESRRZ BT , (HEA B AT fEL O 1, Sty P B A IR AE — R e IR B ¢ (memory-critical)
(¥ P R AP K R B 2 A (D

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

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

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

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

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

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

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

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

strong reference ([F)1Z1#)

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

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

text encoding (3L &hils)

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

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

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

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

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

type alias (U[EIEI%)

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

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

def remove_gray_shades (

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

.

FTPARISE R, R AR

f

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

L

2 typing fl PEP 484, A IWINRERHEA .

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

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

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

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

class C:
field: 'annotation'

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

[count: int = 0

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

virtual environment (([El$EER 1)
8 1 V| 8 (cooperatively isolated) F¥UATBE5E, AEFE Python [ (i I 2 1 i T A& A5 DAL 26 R TH 4]
Python BE([EIE A, A € 5[] —(# = 4t LA Ty H b Python JiE A2 A TEIEA: T4

W2 (F venv,

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

Zen of Python (Python Z[F])
Python 55T J5 RIS B2 41 35, HLFIZA B iR SR AGE FH ERE . Bes) R mT A 7F B B =0 0o
REA [import thisl ARIIE.
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BARIELEFIRA S 14

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

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

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

B.1 Python {895 Bk 1

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

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

C.1 &icio

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

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

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

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

BRA  FEBE Fn waE GPL 18514 7

09.0%F 12 A58/ 1991-1995 CWI B
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 PAE 2.1.1 2001 &4 PSF s
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#E): GPL AHZAEIRF R 21E GPL R #[E Python. Af§ GPL, A7 Python FZHEHS AT DA A8 [EE ik
RIHAS , AR ZAE i 8 S REIBR IR . GPL AHZS (1 2 HERLAS: Python T DA% A HA/E GPL T 85 [Efty ik
BRI (HEERERERIATT.

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

C.2 FANREMHLEMFGXER Python SR

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

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

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

C.2.1 ¥ PYTHON 3.11.13 i) PSF iR &#

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.11.13 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.11.13 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.11.13.

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

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

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

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

USE OF PYTHON 3.11.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.13

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.13, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.11.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢ BEOPEN.COM % &%)

BEOPEN PYTHON BRIFIZHES I 1 ]

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

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

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

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

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

BT 1)
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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 B CNRI i &#

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

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

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

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

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

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

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

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

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

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

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

1.6.1 that incorporate non-separable material that was previously distributed

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

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

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

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI iBEE#W

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

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

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

C.2.5 Fji* PYTHON 3.11.13 [FIEA #F#2X 5509 ZERO-CLAUSE BSD #%1&

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
REEE M REARS . UN 2R UAS I e B i :

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

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

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

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

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

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

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

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

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

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 S A https:/www.wide.ad. jp/

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 FEFH¥ socket fR¥E

asynchat il asyncore B DA N EHH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

http.cookies HiZH L& DA A :

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

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

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

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

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

C.3.5 #{TIEN

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

Python 2.2 license.

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

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

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

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

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

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

uu AR AL AR RN -

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML ZEimf2Fufy

xmlrpc.client B E DA

The XML-RPC client interface is

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

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

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
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C.3.8 test_epoll

test.test_epoll BHAIS AT ULHH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select MLAL¥SHA kqueue 7 MHIAL {5 AT A :

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c #%2%540 % Marek Majkowski’ 3 JjA Dan Bernstein 1) SipHash24 J#2 3 EHE. BHSAT
B

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

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

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

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

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

C.3.11 strtod Ei dtoa

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

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

The author of this software is David M. Gay.

* % o

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

* % o

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

* % ok X

*

*

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

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*
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C.3.12 OpenSSL

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

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

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

i

Definitions.

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

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

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

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

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

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

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

(an example is provided in the Appendix below) .

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

BT 1)
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"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

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

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

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

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

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

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

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

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

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

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

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

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

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

Disclaimer of Warranty. Unless required by applicable law or

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

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

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

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

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

END OF TERMS AND CONDITIONS

C.3.13 expat

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

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

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

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

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

C.3.14 libffi

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

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

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including

BT 1)
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without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

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

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

C.3.15 zlib

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

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

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

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

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

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

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

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

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

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

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

2R R AR A

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

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

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

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

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

C.3.18 W3C C14N H|sXEH

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

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

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

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

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

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

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

114 Appendix C. ;B g



https://www.w3.org/TR/xml-c14n2-testcases/
https://www.w3.org/TR/xml-c14n2-testcases/

Python Frequently Asked Questions, $[F] 3.11.13

C.3.19 audioop

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

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

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

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

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

TEFEATH 5 F Sun Microsystems, Tnc. 57X (E (e A BRI S s LMK . IIH00 R 251
B, B Sun ORI 4k 5

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

C.3.20 asyncio

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

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

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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Copyright © 2001-2023 Python Software Foundation {4 & — ] .

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

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