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CHAPTER 1

—fizhy Python EREE &K

1.1 —RR &
1.1.1 (/& Python?

Python J& — M E:EN . HEN. WM ERZFTES. &G TH4. B4, B ReZE (dynamic
typing). JFH T FEAYE AR ERIUE], DA class (HE)). BHE X BYLFE AR R T2 A R A kst
i, FANFEF X (procedural) e FEF (functional) F2xUEEHEF. Python & & 1 H KW D) BB EL AL 15 I 1Y
FEYE . EATHE RS RIE S ER A, AR TERE RSN, EHAE C 8 C++ FfAETRE. B
A DAEE TR s, 6 A5 0] #2301/ (programmable interface) [ A3, %, Python
[E)fY (portable): B REEATAERTZ Unix {5484 [ A04F Linux fil macOS, tHAE#EFTHE Windows |

AR WL, FH1E tutorial-index BLG. Python 4525 45 1 n] 45 1) HC A /4 U BR DA % B2 Python
ON<e/ 8

1.1.2 {+[ElZ Python kiR S s 7

Python ¥ #% 34> € (Python Software Foundation) & —{W 87 [ JE2& FIE AL , B #EA Python 2.1 MiE 2 1%
FRAS I IURE . PSF B i dv 7E A4 % Python 25 BE5TE 5 AH BH ) BRI B2 987, DAL E 8 Python [y fifi
. PSF & E484EE https://www.python.org/psf/,

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

1.1.3 fE/ Python B5% {E fay ki 4 PR &1105 ?

PRET A AR RS AT AT R AR 2, N EARGR FE A, (B BLAEVRIEWE A ATAT B Python (1 [ETHA S Hp
BURE S ORERD T o A SRAREST ORERLRI , SR W] DA Python FIATISE A%, AR IRESE B (&
M ARE ) 8585 Python [YEVA, = DASLAE B 2084 H5[E) 5 Python (E)N . 8%, FRAMGIA G A0 B 0TE
JITA 19 Python 3 Hli& .

s 2E) P20, BRI R AREIRH R PSF #2404 SO A,

Python FEEIZEIERIHE, 7T N HERF AR E . SSER R IR ABIS 2 &l



https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
https://docs.python.org/3/license.html
https://www.python.org/psf/trademarks/
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1.1.4 E#F+E Python Sk &li&EH % ?

PAF 22 H1 Guido van Rossum IF#£55 B8 — V1A BR 46 1 3 7 5 i i 2 -

FAE CWI 1) ABC /N A B4 Bl 5 TR S5 A, i B/ DAL 4, R
FITARZ B BT RGN . S22 72 Python INREMVIEIR, W50 SrHREEA THGA >0 L
PATAM AR B i oRHUE] (47 Python Rt AR Ei#R L ACATH] ) .

F¥ ABC BT A L4, HRWEEEWF26E. MEHERT ABC g (BIHEE) &K
LB HILE AT EI’J HE L, ezt e KM EY —. TG LA
MMW&+%@$,&@mwm&%&%ﬁﬁ%ﬁ,IIETMmmamﬁ%QMmmsﬁ
& A B 5h K 53 4h— 2% Python T RE A HEVAFIGEFE AL A -

FRERFIEAE CWI B Amoeba ﬁﬁi%f’ﬁ%? BN TAE, FAMTFE—E 4 C #2208 Bourne
shell EIACE U1 5 EAEFT A G4 P, HE) Amoeba A [ O 0 & GEFENY A T, T dE g £l B2
Hoft Bourne shell #EFTAFHL. FoAE Amoeba H1 PSSR 48R, (EFR Db 5 2 6 SMEERE
K Ert i S ThReny B .

oA, —FERARIL ABC RYFRAE AT AFFI Amoeba 2 8P I A VAR 5 1 B 2 %
ﬁ—k TR E Amoeba B REF R BIRN, FrAKEE, RFE T AR Z ARG

Tf 1989 AE Y EGE A B, AL A hRei, PrAREE ARG —T . 7EH T AR —FL,
HfESRFRIH 3 R S ARAEI UL I 85 g, {H Python 7 Amoeba S5 H ) 1531 TG
ez I SN I Y eei R E s IRl el | W = A Gl DRV o

199142 H, #l—FEZig e, REEMTEES USENET. HAhKHEE#RE Misc/
HISTORY HHZ .

1.1.5 {+[FI& Python ERBIEE ?

Python TR BBz RS AT LA AR E 3 2 A R Y

(GRS PRt T — AR A Rk A, s T A R (IEMIFRN, Unicode, %2 i 22 [E5H
%f) A A (HTTP, FTP, SMTP, XML-RPC. POP. IMAP), #(# T4 (Foillat. HERCE.
RHEIMT. M Python FEXH) PAMAEZRERG M (RAIFI, MRS, TCP/IP i3 (socket)) SH
Ik, F5#% library-index ) HE), PATHERI M. ook, A %A HMEE = K75, H54f Python
£ 25| (Python Package Index) 5{5?&1 AR LT

1.1.6 Python BIMRAHR R M2 INTE(ER) ?

Python - HAS & A 5% (E]"A.B.C” 5"A.B”:
A [E T 2RASE - R GTERR S A FUE SRS R A S .
o BIEWRBERUA S - HA 0 R B0 /)N 5 5 L B R R
o C [EUIMBAR S 38— @ (e AR IR SRR 18 IE 8571 (bugfix release) #1il.

(TR A ) AT AR 2 S S G IE R MUAR o TE— (R D REBE A UAS R MER I B, i — 201 B R i
A, FURIE] alpha, beta S fEBEEEAT A (release candidate) . Alpha /@77 1fi i AR dpe A AL By LB AT A
FI Wi alpha BEAHRUA Z [ /T2 B EUR & 4 N840 . Beta RUEEIRR S, R THAR M, HAREd
SRR, TSR EATRAS G oRAT, BT TR IE R RO, A E I T

Alpha. beta 11588 ST RAEA — H B MIARAK
* Alpha JUA B aN", Hor N 2 3L H B MY By
* Beta ilRASIREEDNT, Hot N 2 LB MY BT .
o RSB AUA AR B TN, Hi N BN BT

2 Chapter 1. —fi%iY Python ¥ RIZ &%
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https://pypi.org
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EAEEE), FraEsE 2.0aN W AREERE S E) 2.0bN WA 5, T 2.0bN MRASEERZESE) 2.0reN 1)
A Z B, HEAIERELE 2.0 BUZ B .

P aT AR [+ BB GSE, Bl [2.2+ ), BB RBA NS, EEE CPython [ B %8 %
P EE., HEL, 8 - RINEKRERAS SRS %, A S SER & m s~ — R R A,
EIREE] a0l fZ, Bt [2.4a0].

1527 Developer’s Guide JREUHE 24 X K RARFIE B, 205 PEP 387 T fif il Z245 ¢ Python [¥)]a] T 3
RFEMBHEE . BiESHAE X sys.version, sys.hexversion fll sys.version_info 314,

1.1.7 HE{TFF] Python ByRISHEEIZE ?
Y Python JR UGS EE4T itk 32 W] DA python.org BfS:, 7E https://www.python.org/downloads/. fx#TH 5
o JF GG ] ATE https:/github.com/python/cpython/ B4,

JR RIS BEAT IR —MRA gzip JEARIY tar B, EHESEHM C JEUATS. Sphinx #55X i [EIW SCf4:. Python b
AL, HEBIRES, PARGAE G A n] B i 3T % sUR I K2 B UNIX 76 1, #@n] PASL
B B o B A T o

R A USRI S JE R S Y A AR, 5 2 (E] Python B8 L B4 H 11 Getting Started” B

1.1.8 HEWNITEF Python BEBAIC# ?
Python H i F8E BUA I RHEEIW] S RTHE hitps://docs.python.org/3/ 48] . PDF. &isC5 Il R ) HTML
RRAS W AT AE hitps://docs.python.org/3/download.html $5 %] .

[EJRH S f2E 2 DA reStructured Text ¥ 5 , [EI Sphinx [EIW S0 T HpEHE . [EIBH 30409 reStructured Text J5
IR 2 Python JE IR HGEE1T ) —R 4> o

1.1.9 HREKOFHEBEX, FHIH Python By3E ?

ARFZ BRI . BRMEEWI SO L4 wtorial-index .
L, Python FEsUREMIERH WA, WHRBEREEIIR, FH2EW R,

1.1.10 F(IJ%H Python = [BA95 R84 25 B0 4 &1 iR 7

A —{HHT AL (newsgroup), comp. lang. python, A7 —fHEFaf G (mailing list), python-list.
AT (i A AR T Y —— SRR AR B, U Rl I A B (4 ikt . comp. 1ang. python
PR R, B R SR B R S0, T Usenet f 25 30 # 95 E (E B #E Bk A SOl

BB A A S AR A, AT AFE comp.lang.python.announce FrHR ], & M8 IR B A 58 o
#, FREERA TR SCE . BHAETE python-announce {4l A B AT 5T (E

BB FL AT e AT IMTREALIN S 2 46, WTLAE hueps://swww.python org/community/lists/ s8]

1.1.11 #n{THE{§ Python By beta BIEIRZA ?

Alpha # beta #f 1F x4~ °] DA f¢ https://www.python.org/downloads/ U5, BT B W) B 1 i AR B & A8
comp.lang.python FI comp.lang.python.announce 3 Bl f£4H [ F 77, 12 €7 Python 1 H https://www.python.org/
HE A RSS BB ZEHE W A .

YRR AR Gt SRAFHX Python fYBIEEIAS . EZREANEN, #52[E Python B8 N B 451

1.1. —fREA 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/
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/
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1.1.12 #n{aR3¢ Python BY3E R & TSR RS 7
T —{F E5 R (bug) SR A — B FES (patch), #6H 7 https:/github.com/python/cpython/issues fi) i
BRI AT S Python (HE 2 ¥R, #52(E] Python Fi#E A S5

1.1.13 2EHMAR Python B{EME AR E0T# &% 7

FF AT 5] R BRI B Python (138,
B Python (1503 A2 1991 4R35, (HLBIAACR CLAGHIF T

Guido van Rossum #I Jelke de Boer, [{i#iJf] Python F2 5%t 565 A 8 =Sl E in (Al Res ], CWI
ZH], AL, HAW (1991 4 12 H), BrasirEery, 55 283-303 &

1.1.14 FEHER Python B& ?

f, REECKHR, WA ELZIELE LR RE. 7 2(E python.org [ wiki 7£ https:/wiki.python.org/moin/
PythonBooks B Jfij {2 H i ¥

PRULTT DAYEAR 355 48 5 B 8 [Python ], [E1i#h i 45 Monty Python 145 s sl WA [Python ] R

=B

1.1.15 www.python.org B EE {ii = 7EHB(E] ?
Python S22 A RERE Al S [EIHE A, |y Python SEREANSE IR AT L. SRANE AE L .

1.1.16 [Eft[FIEHRZ[E Python ?

‘ Guido van Rossum BAIGE/E Python I, fthti iF#E[ERE 1970 44t BBC Z i H [ Monty Python [1 74T
S5 56 g B AR . Van Rossum sREMh T 2L — M 4. B4 iR &4 5, WitihEE s s
FE(E) Python,

1.1.17 HFEEH [Monty Python BIRITHEE | 15 7
AT, HEHEL. )

1.2 ZEE#FR P Python

1.2.1 Python #9285 404a ?

ERRE. AT 1991 4FpEG, KAVEERE 6 2 18 [ H & BB ARE A, 1 LIS A E A ar i e T
fit 3.9 B, Python &K 12 8 A @ ke th— R B I REEEAT LA (PEP 602),

PREE N B R i S S R UAS 0 85 SR B IEBE A IROAS . TR B A 8 A AR AR E M G Wit . BB IE
BEA A B B RS SR8 1 48 R4 22 (B 3.5.3, 3.6.2), i@ USuiAs el F N BCEEB e, R
BIEBA AT, Haase 8o mBEREE, B H G55 TR — R 50 555005 1 88 15 A ey

BOMTI R A2 S5 10 HUAS BE R T DALE Python L] 4R %) . Python A Wil 4 [E5 4% (production-ready) (1)
JA s 2.x Fl 3x. HERSHIMUASE 3.x, BHUA REWIIS L6 s (F 2 1 I 1 R RTS8 AR 2.x A3 SRl
A, EECN .
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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
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/
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1.22 %/ ATE{#EH Python ?

AR AT B G A, (HE R A SO 2 B AR E 1Y -

Python J& il DAG B T, FTOAAS &G 858 00, 10 ELE W DA RF 2 AR Rl A 480 A, [EBE R 2 Linux
BATRE S —if, BT AR B e w-te ik s B i s ()

comp.lang.python 3 Bl BFAH JEH 1% B, (AEAEATA Python i H AL Gzt SR i L 2 I E

1.23 FEHEMTEEHFRMER Python SERE 5 ?

A AT Python (B EFER , #52[F https://www.python.org/about/success. $ i #F #i# ;1) Python 7
st ET AR AR H FF 2 N [R) 2 TR AL AR A B -

32 & H 1) Python #2135 Mailman F ¢} 5] a4 BE S A Zope JE AUl . 7 2% Linux 21T,
402 Red Hat, EL4E/] Python 4% 1 /B4l Hy 2 A2 a0 K R A P . [EIRR(E ] Python
NHEIELEE Google. Yahoo £ Lucasfilm Ltd .

1.2.4 Python KRR FAHAEHWPLHHI6 5 ?

#5 2 https://peps.python.org/ 22[F) Python $#%[EFJ#% 22 (Python Enhancement Proposal, PEP), PEP 2 F skdiiRA—
JERIHEER Y Python BTN RERER SCIT, EHRAE T HTR SN RLHE A . Fa R4l [Python
X.Y Release Schedule (#7ilkEf3) | (1 PEP, Hirf XY /20 1 A 2 BB 1 1 B AS -

HrEBAEE €7 python-dev T {5 i i 3 o

1.2.5 ¥ Python R H A HEMN S EERETEE 7

—fBORIE], AjdE . Attt A O AR BOE 84T Python AU, FITERR S i EMIEEE, A el A R
(¥ —/ NS REV AL, BRI, BIEARTT AR LIRS, 1008 & f T2 s i EI W s
R T S A R4 Python (3, MTRAMA— T T L& MR E L.

WS e s T, AR(El— i TR AL TR R4S . PEP 5§38 T 205 | i 2 ) R AHZS (backward-
incompatible) FSE BT, [7] I L2060 1) 5 O SRS/ IME . P iR

1.2.6 Python #i APIRRRXBREHEAME BT IIFMES 7

iR

B AT SR sl i — ARy Rl 5 M AB ZU[ETRE 5 (statically typed language) FAR AR, JESCHEFH B2
Pascal, C, 5/ C++ = Java PyEMA T4k . i 245 Python (EEBAAY S —HE S, BMEMT RE @G E
. Python H A filf Bl H— B sik Al — (R ZU RO BRME R U, Fe 22, TEA MRS
(1] Python W] DA ERA: Sy o 22 (AR AR 00, ) n B ALYY A3- fA RH L E) P st . 1] Python,
F%ﬁﬁﬂﬁ%&ﬂ%%ﬁ%ﬁ7WWE@ﬂﬁ?o%ﬁ%iﬂ%ﬁ%*ﬁﬁ*%@ﬂﬁﬁ%ﬁﬁ%%
o

R AT AR A TR RS A KE], R AR 5 TR AN B AR B R A R A
AEVEME, [DENS TR 22 SRR MIEAE Rl B R A — S | R, st — B, (B
AR B Ra AR, SEMHERAERE SR ER, EEREmE ARt B
—E S AR A TR

Python {14 2 H A iy ) & iEl—REAR AP 55— 5 o 18 Java —ff, Python A7 — R KA AR IE R 5 R,
PR B2 ] DATE R AR A R IR AR U O B 58, HoE e R e —se el $RIRMEA A &
B PR B DU D RE ST SRR BipAm B o . i G AR e ek 2, BB T DAY ER AR R i B B T Y
(] IR, A P P AR A A (o 0 o L ] AR AR AR UG FEGE ] (code reuse) Bk
. B2 PyGame J555 = I AHARLAT I 7 J2E e B2 A 1 B2 7 A0

1.2. ZEEE 5 $H Python 5


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
https://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
https://peps.python.org/pep-0005/
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Python (1) .85 E s S AR RREWERR A St R R RE S I TR . ™ mT DABR 2 — 0SB4 T B ar i L i
[ ST 5 — A0 1 i A M R R A RS . WRA M ANREAS list (AR%Y) 1 method (J7%%), ABAMWT DA
TBRIE M

>>> L = []

>>> dir (L)

['_add__"', '__class__', '_ _contains__ ', '_ _delattr_ ', '_ delitem__ ',
' dir_ ', '_doc__', '_eq ', '__format__', '_ge_ ',

' __getattribute_ ', '__getitem_ ', '_ gt ', ' _hash_ ', '__iadd__"',
' dmul_ ', '__init__ ', '__iter ', '_le_ ', '_len_ ', '__1t_ "',

' mul_ ', '_ne_ ', ' _new__', '__reduce_ ', '__ _reduce_ex__',

' _repr_ ', '__reversed_ ', '__rmul_ ', '_ _setattr__', '_ _setitem_ ',
' _sizeof ', '_str__ ', '__ _subclasshook__', 'append',K 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

['"append', 'clear', 'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
—'reverse', 'sort']

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

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

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

[1]

AT HMEN, WRE IR, [E SOk s A s dfh .

Python ﬁ%ﬁ@ﬁ%é’] IDE. IDLE /2 Python [— 1 #5°F-22 IDE, ‘&£ DA Python &5 [E)# H Tkintero Emacs fii
J# G AR BUAIE Emacs 4 fHAE #4719 Python £, L‘“ﬁfl‘f:’cﬁ TR A AR R PR VA S (Syntax

highlighting). 11 W) 4iHE, LAJRAESHBTREtINFAE LTI FL0s . 90757 Python BRI S 6T, o
2[F] Python wiki ,

AR AR AL R Python YEEFT S PR BEI , ARVTRE&-A BLER A edu-sig BT i .
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig

CHAPTER 2

EXREERBEESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

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

pdb AEAH J&— {1 i L (EE [E)fR Python 42 SR RSl & . &2 B 1E Python sy —iks), [Tl &
RELE FET . frtnlA2% pdb i MELEE GRS 3 B EEas

IDLE %7 H 3 FEE g, &2 BRfE Python BE47HRIY—5r (GEHFIEE Tools/scripts/idle3 $ k), A4F—1H
W FEC o v

PythonWin J&—1 Python IDE, ‘&t &3 pdb (1Y) GUI [§:85 4% . PythonWin [4: 8 g [F18 2 2 0 [FL LA
HZ AR THEE , Flin%EE9E PythonWin F£5, . PythonWin {E([E] pywin32 B2 f1—3B 4 FIAEE] ActivePython
) — &R

Eric Jg—fHE &£/t PyQt I Scintilla i CFFr i HY IDE.

trepan3k Jg—fE¥E{L gdb 1EREEHES .

Visual Studio Code & B&-& T W A458 il il il g 4% T HL 1) IDE.

A B RT3k Python B &4k B8t T H AU S E P BREEIAE. EL2M 5
* 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/

Python Frequently Asked Questions, £(F] 3.12.3

2.1.2 FEHIAREDEITE bug SBMITLEIESH ?

EERiiR
Pylint F1 Pyflakes 1475 A 2 DAE AR ER AT S35
[EIRe A Elhgr sy, 40 Mypy. Pyre fil Pytype W] DA#E Python JF4A A H (1) B EHRE R o

2.1.3 tn{at Python [FIARIIEITH —E MR ?

QSRS RIS AR Y, DA AL e 2% Python RIAT R ANIZATE , WIANFS 22K Python 4
B C AU . AVWE THAT DML I (R, FRX Leiise 5 Python —JE il A2y il 40 7E— kR K
FRASAT AT SO

— P Al freeze T.H, ‘& PA Tools/freeze FFE A & FE Python YRGS H1 . & ] 4 Python 754
ek CHd ;s ARV PAE C ik RAAR i BT A B A B — N3 7 B L 5451 Python Bk
WATHERE .

B TAER I3 TR, KB A4S ) import 1541, FHFAERRIE Python BAZFIVES H % (HF
PERLE) fxsepbith, AR5, fEXSEBiEy Python A 464, C A% (] AR marshal Biduss
P RAXF SABAvIIR b ), R A E M, %SO SR SE B F 31 Y P R
WG, A C AR H- RS Python fFRERR I HL TR 6582, TE—ASH 4 B R i f o,
ifig 5 Python BIAA RS 52 2 AH[H .

AR BT DA B 57 console FI GUI T {1 THE %2 :
* Nuitka (B5FH)
e Pylnstaller (¥57-5)
 PyOxidizer (J5F&)
» cx_Freeze (5FE)
« py2app (B macOS)
* py2exe (f#BR Windows)

2.1.4 Python BB LR RISEEN AIEIER 7

SR o AR e A B TR 1 A 5 RS A [E] PEP 8.

221 OHDESEEE, RINERHEMAL UnboundLocalError ?

MTE R BN TR TN T —&RAE TR, S B 85l EH TAEMRIE R UnboundLocalError 4
B, XS A N .

B BoRe U

>>> x = 10
>>> def bar():
print (x)

>>> bar ()
10

AT PABIAT, (H R E B X
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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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>>> x = 10

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

3 UnboundLocalError:

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

UnboundLocalError: local variable 'x' referenced before assignment
J

JE PSR, 2O e B A B EA TR I, %28 BRE R A SR A B S i As e, 5 = AR
kb R 4 AR . T foo IR — AR x L T ASHHE, HiESSIF AN R R, I,
HITHRY print (x) & RO LAY R As &, e ZaRiR.

E_ TR 7R BT, AR AT DA 38 g B ()l 8 B A B B A

>>> x = 10

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

>>> foobar ()
10

J

SRRV RAUUEAR A, HSLDA LRGSO E N Z #E, h TR — &, XEHEER
XA T

>>> print (x)
11

PRAT A nonlocal REEFAEIRENEE P HPATEMIRHAE:

>>> def foo():

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

2.2.2 Python fYIE i % B0 &5 8 BHHIRA ?

BRECAAR RS [ RY Python A8 5 AU 4 JR A8 . AN SRAE BRI AR Ar) LB R A8 SR, DB AR
PN G R R, AR ISR HAL N e As &

EVVSEA KA NIETF, A H R 2RSS . —JrH, SR 2R I global RTPAR; I
SMRIVE I A . S5 —T7 T, AR 255 | FREN L global | JRALALERS A L global T o HE4
BRUO B R AR AL RIS I, ARSI N &R i . X APZRELABIR global R
FATFAE 7 R A -
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2.23 Bt AEEAPELHBHE R lambda #BREHARNER 7
B R ) for AT ACE SRR A1) lambda (4% 235ime0), fln:

>>> squares = []
>>> for x in range(5):

squares.append (lambda: x**2)

PA LSS 3] A5 5 4 lambda pRELRY S, X EERRECRATEE x>+ 2,
SRR 0L 1. 4, 916, SR, EHARMS LI, MAIESRN 16

REBAE, XL RS

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

X2 x A2 lambda R Y AR R

i s T ANRAE A, I H. x 2 AT ] lambda 597 1)

AR S ) o DRPREE RN x BOMELRE 4, B ABKI AT ) s SRR el 4++2 , Bl 16 . i
ML x BIEIF A lambda fYE2RAEAL ’lﬂﬂ%%jiﬁl_ﬁm
>>> x = 8

>>> squares|[2] ()
64

N TR A B OL, TR EORHELRATAE lambda JRiRAR S, PAMHAMKEUT 425 x 1{E:

>>> squares = []
>>> for x in range (5):

squares.append (lambda n=x:

n**2)

|

PAE n=x G T —/~HifY lambda A< HAF B n,

FrAEE X lambda ISR, FEH SRR AL x

EAH] . X ERE n BI(EAES | 4> lambda ik 0 , FESS 2 - lambda POl 1, FESS 3 ol 2, AKIEE
flE. PICBIAESRE lambda #8 23R o] IE A 4524 -

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

AER, ATEIENE lambda Frefy, i R H AR

224 INAMEREXFELHERN?

TE BRI H B BRI S (5 SR AL 7 v A — MRRRAR (Gl HFR ) config =% ofg) o AR AR
J g B AR H S A% config ML ARIEEBLARTT 4 (A 44 B T . B A AT 52
JIt ASHAS RN G B MO AA AT AR S BSCRF AR BT 5 15 AR BE. o

config.py:

[x =0 # Default value of the

I’

configuration setting

mod.py:

import config
config.x = 1
main.py:

import config
import mod
print (config.x)

10
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TR, TR, A 2 S B A B SR B

225 SAERE "REXEKR" B4

WHEEEH from modulename import * . [H HiXSPLEL importer Ay aS[a], HaE ik E X
SR MELARE Linter #4575 H o o
ETERIE SO st T AR . XA IR —H TR T, WK BB 2 BFEAEH
WKL, BTSSR R & R R 5, BAT A M54 b =5[]
FEAN R A A — PP A -

1. PR —Flin: sys. os. argparse, re %%,

2. = AL (4235 T Python site-packages HsFHHINE) —Hillll: dateutil. requests,
PIL.Image %,

3. ARHUIT K ARG

AT EERAEIR A K L, A R R S AR AR A SR B S Y. Gordon MceMillan [t
R

LA ERHER R ] “import <module>” ) AJEXIS, JEHAF A EA FERY . (HAR 2 4

FEHAE A 1AM R — 4% (Pfrom module import name”) Ff FL5 A AL TA0 RS fi 55 T

B, BRI R MRS ARIE AT, X2 1 AMRERIE T T 3 A

2 MEGRIE .
AR A E— DR 205 2 AR, X PR ATE RS A R BN BRI AT . 2436 ) B S AR
& 1R E A IRt 5 2 MRBU R A T AT .
WERFELERIHUR - EAH KR, ATREIEH ZHE R AR M R R . XML T, SRARLES
ASCHE AR BT AR . T RAEX -G AH AU h 2 A IER AR, 02— RO B %
HA R TR S AN, s b B DRI IS T, A B S AR AR A0E LN AR
S . AR P AT, R AR R MR, ABAXFARTCIHA M . AR A
PAEFA KB 2], FRERZER R AR LR BN TR TR, OB — e et e, B
PASE— VM BRI AN AT RE S LU, (B2 VMBI LA 2482k, AU HOR #EA T LR 5 s R
. RIERIHA M TR, BIRTE sys.modules HELZF Y.

2.2.6 At AMRZEISHERIAME ?

WA PR R X 2 Bug. A LA BREC

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

i U B B, mydice BRI 5 R nydict W B SPAEEEI, W
foo () FFRIATHS, mydict PEZHA PRI T .

REFAAEAE, B S ABOMERTERT AR . (HEESOF . BRINE I oA iR e SUR A —
B IO GA AR, U O b ISR, U R G B O 22 5 A Bl % 42 o
HUMUE X, AT QA BNEA R LA, WY AT JCALN None Z 38, 1l i AZXF G A B 2l
NIFTRES IR, BIAN-Fi. FURAIE B4

Rtk AT G VEBRIAMEE — Pl R RO AR . 110 OR ) None fEBRIMEL, RIS HE B REG
HSHR AN None JRRTESIR, FIBHAMX G BT, (LR PR

def foo (mydict={}):

22. BOES 11
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fHR2:

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

SRHBNERFHEA I SR A WA KBTS R & URES, A — i LB I 2R R
B SBNEE R EAFER . FFAEFER ER IO R INHR [ AR (E . XA RN “memoize”,
ESTMETE 1w

# 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

WATPAAN I ZECRINER LB, 2R 4R 7l As i KB T A e«

2.2.7 IR TESHERBFSHN— T EHREBH D — R ?

A RSB AT * M xx IHSESE S GRS IeAIE O B S A T 2 o i 7
LS. SRJFURT A = R xox R A R AR A A XSS

def f(x, *args, **kwargs):

kwargs['width'] = "'14.3c'

g(x, *args, **kwargs)

2.2.8 5|% (arguments) F0£ 8 (parameters) H{+ PR ?
5 2t S FE BRCE SLAR I AR S T A WA P R R S B ARG, TEBE LT A
BRRRE BRI 2 5 2 o 0, 6 DA B 3L

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

foo. bar Fl kwargs J& func (Y28, SR, EIENY func BF, #Flun:

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

42 . 314 Fl somevar ;25| #.

2.29 Ff+EVEeg list 'y th &Eg list 'x° ?
WERARRT T B R AR A :

>>> x = []

>>> y = x

>>> y.append(10)
>>> y

[10]

>>> x

[10]
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YRT REAR B EVAHETS — TR E] v Rp L il .
(VA 4 2R 4 DR A T 4 -

D) ZARHRRAXN RN DA JdTy = x FHFAXQ@IERRIA— 2008 TN E
vy, JFHER % FrgiE X5 SiRRE RN R, < My 2 ERGIH.

2) list fgmutable, 8RR IRAT DASE EE MO EZE.

FEP ] append () Z )5, A2 RINER 112K 110]. HTFHAZESIH T R-— 5, EILHH
AT B — AT R B ER 2B U RIE (101,

IARHEIRE = WX SRR A 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

UL < Ay WERFAHSE T . BN ERGE immutable X5, FEPAT x = x + 1, HEARSBUCEECT
%5, ek 1 MR T NS CBECTS 6 ) IFRHIRS < (WA T < Frig
Xﬂ‘?ﬁ}o f%f%)ﬁiiﬁ, WA TS (OGS 6 R 5 ) A4 BRI R (x BIFEFE W 6
My 58R481 5 ).

FELEEAE (BN v . append (10) Al y.sort () £HMUERX %, WEH RIS —SEE By =
y + [10] fll sorted(y) <sorted>) M ZMZEFNL. @E A Python ¥ (UREAREENFTA
RAH) Sk R LR KR E  None® () DAHSBIEE G IR IE X WA [F) 2R (. R BB ISR AR
FEARMAEH T v. sort () I ERHRE— NS HF R v RIAS, REEIMEE RS2 None, X
SRR E— NS W iR

AR — R, HRRI B PA T R B E A B & R A AR FIAT R RIRS IR AT . Fln,
+= SBUNER, BEASBSOTHS S (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3])
[FIFEHRS LAY a_list, | some_tuple += (1, 2, 3) fl some_int += 1 NSBIEFHIINSE).

[E (T

o MF TG (1ist | dict . set 454F), FIDAMHALURRE MBI TIEE, PrASIHE
A AL S 2 Bt R sl R O

o XITF—DARFANE (str . int | tuple4¥), FrA5IERARESE MHFME, HHAEK
S HAB ) B AR R o] — B &R

WNERTE AL R R [ — R, WTAMN 1s iIBHATSNERE 14 0

2210 AREHFRHHSHMRLY (RBSIHER) ?

THICAE, Python "PRYSIS AR ML 180T, by TIRME R B TXIZRA5IAT, B AR 5 RIss il 7
SR EAAFAEN %, AT E WA A R 5. @ AN LR, AT ARSI B e i 2%
R

1) Rl —A~ e :

(>>> 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)

RXZENZ AR R T
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2) R . IARKIELENITR, AHEEH .
3) fib—Amrs (T JEmiB i) X4

-
>>> def func?2(a):

al0] = '"new-value' # 'a' references a mutable 1ist
al[l] = a[l1] + 1 # changes a shared object
>>> args = ['old-value', 99]

>>> func?2 (args)
>>> args

["new-value', 100]
4) 5 A AR TS 1

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

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

>>> func3 (args)

>>> args

{'a': 'new-value', 'b': 100}

.

5) BEACIE RSB R A -

>>> class Namespace:
def _ init__ (self, /, **args):
for key, value in args.items() :
setattr(self, key, value)

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

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

>>> vars (args)

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

&

A 28t ZHE SR AR 2%
IR R ] — M 2 EERE R e AL

2.2.11 0{F7E Python EIEEK &L ?

AWFPEE mEVER. XS BEFREE X linear (a,b) , HuRFIZERE—MTHE L a*x+b

MBREL £ (x) o RAHRENE I T = AE :

def linear(a, b):

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

return result

i T

class linear:

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

(HERET—TD
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Python Frequently Asked Questions, £[F) 3.12.3

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

(R L —5)

SR PIH Iy

[taxes = linear (0.3, 2)

AP AR N2, "5EP taxes (10e6) == 0.3 * 10e6 + 2,
AT XS R FA NN, SR EER R HA AR IS K . AN EA RN,

RSl I YRR LA (KN

[ —ZH AT X 52

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

Pl AR 2 I T A IR 8 -

class counter:

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

B inc (). dec () fil reset () AR AL SbH R 80 0 bR X — 4% .

2.2.12 ynfa#E Python hFIT# ?

—MIFL T, Hl copy.copy () B copy.deepcopy () EAMFLAT o HARIA X QA LR, (H

Z R A«

FEEEXF R AT DA SE R SR AT N . e M R R AE T copy () TA:

[newdict = olddict.copy ()

JPAI R AZE Y] | (slicing) [FIE]:

15
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[new_l = 1[:] J

2.2.13 Tk ey B LS B ?

T A P SRR %, dir (x) AR E AT S 4 FRA 22, oy SR e 3
2 SLI I AR

2.2.14 ZWEXBNAERYGHLE 7

— R R TOVE S, X RIFAAFEE IR 4 PR BB AR BT R B 44 B g i B R AME L
def fll class iERFEFEANL, URMEHM T RATP IR HAIPAT AR :

>>> class A:

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

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

DA KR AR — Ak BB E T AN AR 44 B B ARSI T i B Y SBT3
B E 2 A LG, (B2, B INEE EHBLEAI A FRE a i3 b, X4 FRER B E F1 ]
—MELET.

ﬁ@—%ﬁﬁ%%%“ﬂ%”%&ﬁ%@%cﬁﬁﬁﬁ%*ﬁ%ﬁﬁ%ﬁ&ﬁ%ﬁ%7%#E%%E%
BNHEET .

1£ comp.lang.python H7, Fredrik Lundh 34 &35 8 [ 4R T — AR 711 LI -

ARG ARAE PR L g B IREIER 4 T4k B (W) RS AREFRENAT, EHAH
O - AR B A B Dk g s A e () 2 mMmE (k) ..

AR BEARE AT, SERADE ST, #AZRE %!

2215 ESEHEBFHREREHA ?

JEHRAE Python IESIAE. WA T AT

>>> "all in "b"’ "a"
(False, 'a')

TS A RBRA, MARRKXZ MR, Pt B 4T

{(llan in "b"), ngn }

A2 :
[Hau in (llb", llaH) }

AT A FIRIDEFAT (= . += %) KRR IDFRREERESAG, TR i
SR
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2216 REFHEFN CH"2" =TEHEF?
HI, AT

[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 A, % A2 08 2 4 AT -

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

IRTT X P IE RS, R4 on_orue NA/RIE “I87 I, 455084 mss. IS ERRRM ... if
else ... B N,
2.2.17 E&E LA Python /it ARRZHEITIERF?

A PA. X — Uil TE lambda HHRE Lambda KL HSFLAT =ARE, 12T Ulf Bartelt
AR S 1

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)))))

# First 10 Fibonaccl 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=1IM,
Sx=S8x, 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,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*xt+ty*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,v,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

# v \% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

#TM, AEEFEERERN!

2.2.18 FHBLSIIRPHIFHL (/) BRTLER?

RS HG R AL ZRTEE Z BIESH R MR B S . (URGETE S B n BN B2 5K -
e I AURO B S 080, SRR ARG BEgRGT 2IE 2 B filin, divmod O ®id—4
ERARO B SR B I SO & XA AY:

>>> 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.

22. BOES 17
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FESHIREFFLU, W ESHR MR B S .

i

P, HXEFZEIAN divmod O FF25%

>>> divmod (x=3, y=4)

Traceback (most recent call last):
File

TypeError: divmod() takes no keyword arguments

"<stdin>", line 1, in <module>

2.3 BFHFEH

2.3.1 IS RE + oS E LI/ GERIEER 7

LG NHERIRL,  FEAE /SR EE AT T _E— R — A NG EOR G TR 0" AN RS . BN, 2R

7 O\ 107 (BBl 8), HEAT

>>>

8

a = 0010
>>> 3

FNUE R R AR . A S UE R N _E A NG ECRE R F R X, N2 R

TR P RGEUNG . HCUNTE Python ffRRéa: A -

>>>
>>>
165
>>>
>>>
178

a
a

b
b

Oxab

0XB2

2.3.2 [Ff+[F -22 /10 @45 -3 ?

RERHNTIELD & 3RS 5 —2, AR, HIEATR SEnor:

£

(i

/73y g+ (E %))

)

TR CEAE Byl ZE ] ) N ECRR R AE R . C IR EORORE

s 3 HAH 1 AFEIATIR

X 1

o

o

AEEWE, RREE L // 3 WS TR AL L

3 KU 5 R TEI Y s R AER AW, 0 3 HIEEMIE AR 2, 9 HSks BAE

FRA R TIE 1% 3 B >= 0 KA M AL, WERIAERE S 10 I, HEA 200 /NG FTR 2 JL?

-190

%

12 == 2 BN -190 & 12 == —10 N2 2S5 IMOIRTE .

2.3.3 &info3xy int FEEMMmMA = SyntaxError ?
SZARPNERX T A E R int FHE{EEMS KA syntaxError FENA S SHES VR /NS

>>> 1. class_
File "<stdin>", line 1
1. _class_

A

SyntaxError: invalid decimal literal

FR PRI A S S IR S RS T

18

Chapter 2. EXRABERHER



Python Frequently Asked Questions, £[F) 3.12.3

>>> 1 . class___
<class 'int'>

>>> (1)._ _class_
<class 'int'>

2.3.4 mfTsFREDDRS ?

WFTREE, ATEEH B int () BAKIGERS, B4 int (1144') == 144, ML, WA float ()
BEMCRTE SR, Bl £loat ('144') == 144.0,
AN T, XEEESKER T ki, Wik int(10144") == 144 N EA{HE, Wi

int ('0x144') £5| k& ValueError, int (string, base) B2 WSS E 5 LT,
BN int ( '0x144', 16) == 324, WURIGEREHCH 0, W% Python FLNMHEECF: BIZKH 00" Fm/\
e, T0x R S

R R R AR, WA NERE eval (). eval () WEERRZEZ BRI
ST RES L AT A KL EIE Y Python 263k, HLinmGESE A __import_ ('os') .system("rm
-rf SHOME") , X£l home HFZ4AM T .

eval () NHEECF YT R Python FiksU 5 R, HILA eval (109") & FEUEEHR, Hh Python
Kﬁiﬁ‘f‘ HHECF A0 (0 BRAE) .

2.3.5 TS e FELIR 7

B, FAEELT 144 FARFATER 11440, ﬂﬁﬂ% V»JE*:M@L%% str () o WIRARTFZ AN E0 3t
il R, A N E R hex () B oct ( ZARAE A= %%I‘Fﬂ f-strings F/1 formatstrings
2T, BN "{:04d}" . format ( 144 Hfﬂi 0144 Jfj "{:.3f}".format (1.0/3.0) ¥ =4
'0.333",

2.3.6 INMATIERFFFER ?

TeEB, ORI RA AN S . TERZEIEN T, HECRRAAN 4 G R i — AN P R
BImT . iR AN RE & 24 Unicode Xt 4, wI A 10.StringTO XA array fHbk:

>>> import io

>>> s = "Hello, world"
>>> sio = i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sjo.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'

23. Bifuzs 19




Python Frequently Asked Questions, £(F] 3.12.3

2.3.7 W ERF R ERAER7E?
(EEZiSevpLicize R

o SEFPIMEEE R L, KR PATRR IR BR AL H R TAF R A L S R A — . 2

LR R case SEHYIY) 2Ty

%

(def a():

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

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

FIH B R getattr () :

-
import foo

getattr (foo, 'bar') ()

HIER getattr () ATTARMR G, WIER. K0, BB,
PR PRI ZS A T X400, Bl

class Foo:
def do_foo(self):

def do_bar (self):

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

* il locals () b EEE4

def myFunc () :
print ("hello")

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

2.3.8 BEA S5 Perl iy chomp() FXMFHZE, ATFMNFFFBRPRIBRREBEIRITH ?

AIPAREA] s . rstrip ("\r\n") WFRHE S IR IMER A RBATAF, A MERAL BRI HE . AR5

fiep s Fon AT, HOREBAIUZAT, WIRHHER Tl A T4

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

C "\r\n")

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

'line 1 '

Fh T30 5 R — BRI — AT SOARI A5 B AL, FTPAREN s . rstrip () XA TARRAREF .
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2.3.9 & F scanf() 5 sscanf() B4 L ?
g
X T R R AT, A 2 WOl e T P AR R split () HER—17 WAL= H 0 B AT

RZABEF int O W float () R HIBEFATHFAHONEAE. split () FFNTHER"sep” £
Z, BT 2 BRI

XFF R AR AT, LRI C 1Y sscant BORMAHEENE S .

2.3.10 'UnicodeDecodeError’ &’UnicodeEncodeErro’ iR 2t =R ?

#% 2 [F] unicode-howto,

2.3.11 REMFB T RFMLRER—NRIGF R 7
PARFRCA SR 45 R A U6 AT R 2 e SUN AR P AT 955

>>> 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 GEd IR Ipik . Ho 22— B A ML 775 5 A SOSUSRHAT:

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

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

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

7E Windows AR A os.path.join () KU AT

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

J

THLE R B IRTE N 8 JF R T EB A 45 R AL BN BURML o0 5 | 56 AT 9 L (BAEARAT ISUAA 7 A R O (B N
HASEARE L MR, AR S PR AR A7 1 (E

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

RIS BTG S P RIHTE R .
2.4 THEE

241 FMEFXIBT . iZa0{anpeisEEE ?

SR, ORT R A e AT, BN AICERA RIS
* A Python SEBLEA AN PERERF AL 4% FAQ 5 B Z CPython.
* AREERG TR AANFRN, JLHZW K VO MZ L.
o IR 2aT, FBERMART PR (S profile Bidk).
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o i EHEMEN A, TESORMERERTT B R RS IR (W20 timeit Bk,

o SRZUEICE e EAAIE R A R IS A SR Gl BTN ) . SR AR AT
BES U IR

BN, Python fURHFE L RAMRE BT PARIIH T — L@ R JE N, Xkt ek £ nl
SRR S RRH )

o MR TR TR EIF O AL, RS (Sl PR 58%) T DA s R A
o i FIERARIBHRESSH) . 2% bltin-types Il collections FEHLASCRY .

o QURFRUEEE B RSB VR OL T R R, WITTRE (M4SRREEARIIE) AT B 2R A0 R ECERE L. X
TH CIETME IR EEIE L, ey &R —ey al, g, —EZHNET
¥ list.sort () B sorted () REGHTHNTY (LR VERNEES 5 sortinghowto ) .

o WMRAEESERPEZ, B EERER P TE 2 EE. MRS R RZH KRS, TI/EE
I TSR E TS, ISR S niiaE . iz e RIS, 1 B ek ] e e
AT, R 2 R B YA HU /N R

WIERARE 218345 Python FLIFHIBR G, HPAA —LL T H A DALEARERSEG ., Bian, Cython n] DRRFRIINE
i) Python RIS IR AR i A C P&, IHEEEFZ ARG L . Cython AT DARIH 4w (FIAT LR
BUARYE) Rl ARA S B T AR AT O . WA B O C gt i ae A fH .0, BT AE AT %
5 C ¥ fRpiith.

hz%:

i wiki EUHTHE P /AR AR N
242 BETFHRERE—ENRBTUATERMTA?
str fll bytes MERAAIZN, RIS A FAFEIROR ML, FOYRRKIERHRD 008 R

Go —MRIOUN, BRERSTATHBRKE TR R A
WEREER LA str MR, WHEHERR T RREEWIMAIE, RFHHM str.join() :

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —FE BRI BGE, W2 A io. StringIo)
WAREERLZ A bytes X, HHEMEERI bytearray MRIFEHIEREERNE (+=B5AF) BMLE:

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

2.5 FF5l (JTA/FIR)

2.5.1 fa7ESTA TR 2 BLEITH R ?

KA A tuple (seq) WARHERFSI (Sehr ERRATTEATE MR ) Fetfe B iU Iy 25 AN AL i) JC
4.

i, tuple (11, 2, 31) &AM (1, 2, 3), tuple('abe') MK ('a', 'b', 'c') .
RBHR e, WASCIRREAT IR FFE X5, IR ICES e X R ohocalnt, B
P tuple () WEAT2KMH
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HKAK) 2 List (seq) ARAT 0 41 Bl AT 326 A0 % 5 46 e Sk B30 100 A0 W 3 R A8 i 51 . il 4,
list ((L1, 2, 3)) &4 (1, 2, 311 list ("abe") MEER [Ta', 'b', 'c'l. WRSEED
HHNFE, Mg seql ] IRRERIE—AREIA.

2.5.2 tamtigiFzs| ?

Python J¥* 51 i) 28 51 1l DA IE AU 8. R GIM IR, 0 258 — 51 {H, 1 o83 =AY, K.
KON R, -1 R DRTME, 2 AEIRCE A, KIERHE. ATAIACH seq[-n] BT

seq[len(seq)-nl,.

AT S AR SR, Fln s [:-1] SRR ARG — I FRF, X0 DUHRB RN
BRI T4

2.5.3 FIlnfE LIS Figm ?

FFHNEHRE reversed ()

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

RPN SAEAL, T A 300 P (R ) A DA

2.5.4 WA MFIRPHIBRESTR ?
VL S UL B R R4 /v 44 . ATZ17 Python Cookbook :

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

WERFIRAVEHHT, AR, RRMFIFAR BRI, R

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]

WERI R I TR RE N AEE A 8 (RIS R hashable ), DA IR

[mylist = list (set (mylist))

PAEBAE SR 9 BN RS, TN ER AT, SRS AR ]

2.5.5 T MFIRPRIBR S 410 ?

RACLT MR B AT 0, — PRI A2 B 1e) ol DI HF AR A MM o AN I By B PR O Al 2 U0 e i A
R MRS IE LA . AN 2 =R RSk

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

PR BE R fe BRI«
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2.5.6 t0{g7 Python S EIEE4H 7
EES

[["this", 1, "ig"V, TamT, uarrayu]

J

FNFAERS AR A EETT RIS T C 5 Pascal (98 ; FEZXHIET, Python 513 nT AGLE 2 A [F] 2824
S

array BHMIRAL T LA E A BRI B E R BRI A, BHRGIEE R HE . &
] K NumPy HUHA—2e58 = J5 (Ut g T — 24 LR (i B 2R a5 H 1

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

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

J

WA A, ARAT DA S ZORACE CA . X B Lisp car f)g 1isp_list [0] MLl cdr f)
& lisp_list [1]. FUATENRHNE EA 7 B A X, PO 2 i Python 5132548 2.

257 IfATOIESHTIR ?
LB AT s UEsr

[>>> 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]

|

JEAET ) > WBIRPAT IR B A S QR iR A XS5 1. *3 QAR a8 3
%‘I;H;iﬁﬂi%, AT AR R — RS 2 513K | ASEhSRBTERA#Tr, X—ERENA
P

HEEEMOA R SR — IR R ERSIR, RIERR D ICREE A — s .

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

PAEARG Y — M8 3 ABIRISIER, BATHIRMKE R 2. AR IS5

w, h =2, 3
A = [[None] * w for i in range (h)]

o, ARIAT DAGE SR A RO R B e s PR 44 12 NumPy.,
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2.5.8 BINMHE—NFHEHRMNAFHEMNRAREIF ?
T — 5 IR SR BT RR MHE R — A5, list comprehension j&—FHER iR TT 5

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

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

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

for obj in mylist:
obj.method ()

for obj in mylist:
function (ob7j)

2.5.9 Aft4 a_tuple[i] +=[item’] &5 45 %&E ?
BRI BA LR 80, — BRI S B E T MALZE4F, — 2 Python AIASHIAR AR 4 [i]
25

HNESTHP TR IR M AN S, XEX TR TR IRE, A2 X AR A28 8. e A
list Al += %443,

UK S XA

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

TypeError: 'tuple' object does not support item assignment

fil e YRR RIS W 1 25480 (1) BIXIR a_tuple [0] AN, AEMEERXS 2, (HFELE R
IR 2 WA AR 0 SOCEI 2 AET, POACACR s oIk .

HsAedsn, BRI e A AT AR BT

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

TypeError: 'tuple' object does not support item assignment

T IC R AR, IR P 25 K5 R,
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']

B A ALk, PRFFEANE (@) IR — W REM T __iadd_ () BAKFE, BATCMSEIST
+= SRR A, O BLGR MER R EE A P () X FARm S, __iadd__ () EMT
EHE FPH extend O FIRENZHIFE . FroAXFTAIRILATA DUX R, += B2 list.extend () HY
“CHEE S
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>>> a_list = []
>>> a_list += [1]
>>> ag_list

[1]

SR

N
>>> result = a_list.__diadd__ ([1])
>>> a_list = result

a_list Il pxI e sz ik, M5 gBEuos R LEHPIRES a_list. MEMRALRIH
e, RMERTIN a_list ZHIFTGIHRE—XRETEE, B KA T IERAE.

P, FEMTCAURBIF, AR S S5 T

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

TypeError: 'tuple' object does not support item assignment

__iadd__ () PATEE, RMAIEGE 7Y, (HRERf result 24517 a_tuple [0 Frif Y fE-—
IR, BIGHIRETAS FEE R, FoAC4 2 A .

2.5.10 HAM—TERHHF: GEA Python #1THE FIR TR 7

JHZF Perl 41 X ) Randal Schwartz,, ZF7 AR RS PR A THEY , % E RS Ao EWg R i
JFAE”. 7F Python H, i5FIf list.sort () HHEH key 50

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

2.5.11 IMARIES — NI REEM I REITHRF ?

FFEMNAFECHRIERE T, WERIIRIITHE Y, AR FETHRRICER.

>>> listl
>>> 1list2
>>> 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']

2.6 Y

2.6.1 {HEIR% T (class) ?

FR AT AT class AR @ FERXT RO, QB SLBIRTSE), JH Class XTGAE AR, SEFI 50
WETESE (JEt), XEETEIREAEE R ().

B AT — A A HAZE (PR p3E2E) Hraa. HBHE MR ARG DAGE R . SRR S
B v DAGE 2f 2k A Wi b AT A4 . B A ) Mailbox FEHAE T MBI B AT ) ., BT
MboxMailbox, MaildirMailbox, OutlookMailbox NHEAZ LA il R FERE =X,
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2.6.2 {+FIE&AiE (method) ?

ITERET M RIRE, MTXER =, WH x.name (arguments. . .) BB . Irik AR EIIE
A& e X, rF2RE XN

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

2.6.3 {t4azE self ?

Self H @A — NS HH D BHEL IR BUERARPG AN TTIEE N meth (self, a, b, <),
WHAEB] x VLA x.meth (a, b, o) WIEXIATIM: Mg e E M B H N T neth (%, a,
b, c) B .

FHREENT [self ] 7 ik (method) % &A= o5 — 2 ZAAHEIER 2,

2.6.4 IfTIEEMNRED HLTELRTHFR—1 36 ?

N E K%L isinstance (obj, cls). RATAGIIXT SR EEET 2 AL R —Ary e, HE
AN AM AR KEIT, 41 isinstance (obj, (classl, class2, ...)), i&n] A
XA JET Python BYFE PN EZEZAL, 4l isinstance (obj, str) B isinstance (obj, (int,
float, complex)),

IHYER isinstance ( SR MIRAE B abstract base class B A . X FEHEMOIE, BIERA

Ei‘iilﬂ%%ﬁﬁ%%gﬁ X AR ES R R 0] True o AR “EIEMIER”, %
1 MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

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

>>> isinstance(c, P) # indirect
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

H, REHRFASELH N isinstance () XA & SCEHITRN . WREHCTF AW, B
ﬁéﬁ@ﬁ%ﬁ%ﬁ?&zﬂi‘%ﬁ Z%RTE **EX%*ﬁPﬁ&E PABHEE R E AT, TR m*"%ﬁ%&}%ﬂﬁﬁz ai
YRS T A E . A IR AT R LB R
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def search (obj):
if isinstance(obj, Mailbox) :
# code to search a mailbox
elif isinstance (obj, Document) :
. # code to search a document
elif ...

HAFRITERIEIT A K EE L —4> search () 5k, RIFHME:

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

class Document:
def search(self):

# code to search a document

obj.search ()

265 tAaREHR?
LR — M X R RAR (WA B . RIS x CRAATE, IER B SUR H AT A RAT
Ho ATRABIEE—ANHZE, Hp e it TR SO AR SE I, R T HA T IR A < X T IA

Python 2 54 i DAHASS LA, DA F9SB T — MM SO, TR LI0HT 5 AR B
WRE:

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)

X H Upperout KEPE X T write () F¥k, FEVH FEM self._outfile.write () HEZHI
P FFRER KRB I HA B R AL T2/ self._outfile X%, ZILZML
__getattr__ () FIESEMN; WS ES 5% 1A X6 B E2E .

T TR — R T 00T ZIE W BEL 7R IUBO T 248 Pk B R B SRR R U, b g
X __setattr_ () Jiik, MXAEBLAT/MG. __setattr_ () BYRASCHREANT Fron:

class X:

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

REM __setattr_ () SLBHRMABE self. . dict_ RN H BRAFRFRIES A 2T iR
I
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2.6.6 IMAEY REXMREXPRAAELPELHFHZE?
i A R super () BRAL

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

RGBT, super O K HMRIEE R TIT (self fH) K@ LBIXNE, ] type (self).
_ mro__ BFkmethod resolution order (MRO), &[] MRO H1{iiF Derived Z JGHJ¥i: Base,

2.6.7 WAL RIDEF H I B BHITIER ?

LA B — AN 551 24 H T2 Z A TIRAE o AR R B MO 1% 0 44 RO (EL B AT o LR — T, fn
BASHE  (PIAARIE AT B BEIR) GRS R, X g AEs o7 . pildn:

class Base:

BaseAlias = Base

class Derived (BaseAlias):

2.6.8 e BIERISKBUBFIRIERTGE?

Python SCHFHSEARAEE L (DA C+ B Java 1€ LT ) -
SHE AT E A RIEERI AT o 7R SRR, AT ) S U 1 2644 -

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

XTI FF 6 isinstance (¢, C) B c, c.count WRFEFEM C.count , FRiEH ¢ B B EBM
c.__class__ [MIFIESE ¢ RS DA .

HE: £ CHENTEN, B self.count = 42 KHEMRIERFE self B BWF P H#E 4
Sy count” FYANAH XS] . AR EEER B 40 i S EAR A ML AR R RIS, TRIR R TE TR 2 Ah
-

[C.count = 314

Python SZH5HESTTIA:

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

AR TS TEIRCR, A —MEAERAR 2, R TRIER S R K vl -
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def getcount () :
return C.count

WA EE AL LA e o), B IRIHUE LT3 (B SRR R KR EIIM K, A& T
A

2.6.9 7 Python thinfqE&HMis&EL (FHE) ?

RAERL R BB T TR, AR R 7 1 5 BT A i e R Y 5
1 C++ 1, B IT PR

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

t

f£ Python #ft, HEESH S — KA, HHBOAS BRI AT oL, filin:

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

RXASEAAER, EAESE E BRI
WAL R A KRS8, Biln:

def _ init__ (self, *args):

AR R REE T A Tk E

2.6.10 £ __spam ByBHEHFH—1{ 2l _SomeClassName__spam BJ$5iR{E 8 -

PARUT R T S (7AZ 40 2 “BeIR, DASE RA—F iy B i ki = SCRFAA 78 it AR Bl __spam
PIARRAF (BN TR, 2L2EH N TRL) CARYLSWEH N _classname__spam, H
1 classname HERR T 2EBEIH N RILK L HIZEAHK.

XA R PR UE AL B Pk AN R P AT 2K BT DA 9T 1) _classname__spam™ J& 4, FA A AR B H A XS R
__dict__ Hu[lL. £ Python F&)¥ PIARA AL B LM HAAZES .

2.6.11 2ENT __del__ 7%, ERMBRMREZFEAE-

XA LA AT R JE A .
del iFMA—EZMHA _del__() - BEHZE DXL 5 Hit8, wRitHssE=4 A
_del_ ().

WRARE) B ESH E E IEP R (A EEAS 737 R SO SRS LT, TR ST i A 199
), SUNTHEUIGEAR 22 M2 . LA Python /R 2 LRSS I IX A ARG |, (HAEBAR S5 1Y
a5 IUTHRZ G, BRI ] ARG 2d BIRTR) A iz dT, L __del () JPiRTRESAEA T (#
ol FEALAA I 20 BRI o XTI DR AR A A . BRI, SR __del () U5
P PABEMUR A TEY . EARAIRATDAIZAT gc. collect () SRMMBIPATRIR Mk EE, H nh et
XFRIKIEA IR R AT o
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JRAEA BRI, (LG B 52 R S % 8 s SRR close () YRR 1
close () P& ARG ARSI TAP SR IE. AT BN __del () —_del_ () 47
close () JFH. close () DYl AREIR 4 2 IR .

73— FhRESAEERS | TR BIE R AT weakre £ A, MBI AVHR I QEARRMHES 4. B, &
ARBHRSEH RAZF ST A T s 5551 (WER 2 RYiE!)

e, WERARE) __del () JRABIK T W, SHEEHEITHE sys. stderr,
2.6.12 INMAIZRENLE TERBIFTR EHIRI TR ?

Python A&k (BUNERA) MSLhl. TLATESRMM R ECH 90 5 (U5, Tl PR A SB35
FSN A BRI L0

2613 Hts id() HERERREFER—H ?

id () IR E—AEEE, ZEEBCTEXT S0 A i T P BRI Se ME— 1Y) . A7 CPython w1, U2 LAY N A7 Hb
Ak, %Mééﬁ?ﬁiﬁ%}\ﬂ\]ﬁqjﬂﬂﬂﬁ%N%ZE, T BT RS RPN A AAE AR R L Xl
U TR

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

XA id ST AR FERERON G, Z e 7RG, AT 1 O RGN BIER 1. 2 R R A
id IR RO TG SRS, QI — X225 -

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

2.6.14 HACEHRTTLAKSE is EEFETREER ?

is EEFHERYAFREYE. HE a is b ZRER id(a) == id(b) .

SEMRE R EEN B IR G & SHE, a is a Z20E True o SREMEHIE0GE & A 20
B, BAHSEHEEURR, SRER GRS B E A M True B False .

SR, * B * B AR EIMEAS B A as e, sREE R A fe B S . — R, ARas kR
F5E AR =

1) Assignments create new names but do not change object identity. After the assignment new = old, it is guar-
anteed that new is old.

2) Putting an object in a container that stores object references does not change object identity. After the list assign-
ment s [0] = x,itis guaranteed that s[0] is x.

3) HBIXTS, RIS HARAAE— 5L, ER(EH1E a = None flb = None ZJ5, RIPAMRIE a
is b, P4 None & fFIXI4.

HERZHHAEET, sREMEREURATE, MRS EE. FFER, sREERESE A it et
WL, BIANARECS 2 B AN int Al str:

>>> a = 1000
>>> b = 500
>>> ¢ = b + 500

B T—3
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(B E—H)
>>> a is c
False
>>> a = 'Python'
>>> b = 'Py'
>>> ¢ = b + 'thon'
>>> a is c
False

AR, PIARAARHBEBl, MR AU —E AR

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

TERMERR U EERE G T, AR 2] AT IE A (T s E At 7 SR

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

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

_sentinel = object ()

def pop(self, key, default=_sentinel):
if key in self:
value = self [key]
del self[key]
return value
if default is _sentinel:
raise KeyError (key)
return default

3) Container implementations sometimes need to augment equality tests with identity tests. This prevents the code
from being confused by objects such as f1oat ('NaN"') that are not equal to themselves.

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

return True
return False

2.6.15 FREIIN{TiEHI R oI 2 B HhEFREEE 7

BPRA AR ERAR, HEE __new__ () JAMAE __init_ () k. FEEIE—DIBI
Bl 2 BisAT, XA AL S Bl A B R ORI T

PrA X LA ] 2R S BT SRR R4

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)

(HERT—1D
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class NamedInt (int) :
"Allow text names for some numbers"

xlat = {'zero': 0, 'one': 1, 'ten': 10}
def _ new__ (cls, value):
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)

(R L —5)

T SEHET AT AR IS R BT -

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'

2.6.16 FHixIAEFERLERER?

G ERHAE BT HJE functools. cached_property () il functools.lru_cache (). HI#

TESEB 2 AFREE R G EHAE R IR EAFHEE R

cached_property 77 AAUE 1 T AEZAEM BT EALBIER LRGN . BRI RS 1A

BAESE I A7 LN AR B

FARRE, M DIEBURFR N, SAFRITIEGP RO IR B2, WEREAIRBIER, R

By e St 2. AT DA B M

Iru_cache J5 538 F S A =T 46005 | 350 5. AR EISS D EIESS5 | H , A HIE G sr B8 aIE] .
T/ VT P SRR S R AT A 245 E ) maxsize R '8 BOBR S RSB SR FRTENG , HPIHGAR AT

W EEE ZATHAE = -
XA AN T IURRAS R 5K

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

€ & A}
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(L —5)
@lru_cache (maxsize=20)
def historic_rainfall (self, date, units='mm') :
"Rainfall on a given date"
# Depends on the station_id, date, and units.

T BT ABRE station_id MANEUAE o AIARAH KB RE I 22X 5, W cached_property 7 g AN FE ]
PR o B e I 2 s P A

B3 lru_cache J7AE station_id W ASHHBSRIE R, KEHEEN __eq () Ml __hash__ () HEMESLG
FIEASE I 81 A°H 5K S 2 1) B

N
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):
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 {558

2.7.1 nfagIE.pyc X ?

LE R FABYE (524 508 4% SO 22 R SCH R4 T Msh) , FE cpy SCHATEE H SR
__pycache__ FHRTF&AI@ - MEEHIFNHEN .pyc XM % .pyc ST K5
5 -Pi)/ A HE, A cpyc NIESE, HPIEIERS WHRSE B & B ) python AT AHIE . (L PEP
3147,

.pyc XHH W RES TERE, JE N 2 — R R SO A H SR AE AR 18R, SRR it T0 B
__pycache__ THk, RUIPAKEAH FHEFEFI A — H FEir Ry, A 1l 68 & A BRR 1)
Mz Web iz 55 255t @ T X Fpig i o

Bk 9E ¥ ¥ T PYTHONDONTWRITEBYTECODE Ff 3g A% &, & W S A Bt 3 H Python fg % A 2

__pycache_ FHFIIFEEIRIFHRE AiZTFHF (B, FESIR%ESE) B, pye XU H ol
.

T EHGB AT Python A 9 A 20t T A#AE, HILA S pye XK. BER —HE
ERIIBH S foo.py, EFATH M xyz. py, 241217 foo il (GlIH A shell fiy4 python
foo.py ), M&K xyz Al .pyc, HHN xyz BH AN, (HARSH foo Al .pyc XM, HH
foo.py NEWFAR .

FER foo A .pyc U RIA R T A B HA]E . pye XA AR py_compile Fi
compileall #idt,

py_compile BHAENS P BN A AL, — LR A A AR compile () s

34 Chapter 2. EXRBERAMESR


https://peps.python.org/pep-3147/
https://peps.python.org/pep-3147/

Python Frequently Asked Questions, £[F) 3.12.3

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

KR cpye XMBAS foo.py MR E TR __pycache_ T-H (BRI ATPAE LT AT 2824k
cfile REEZITH).

LA PAA compileall BiHH B4 iF— N Z N HFE WA . REEGSITRRFHET
compileall.py 45 H B4 Python SCIFrfE H sk AR HI T :

[python -m compileall . J

2.7.2 IR E S RIRR B TR ?

BT DA B I E L2/ i _ name_ SRBHCOWAFR. WHAMAEN '__main_ ', BFHERE
AizfT. W, W T A B E R A TR O sk B AR AU, X SRS AR I B Ak T
__name__ ZJA&AT:

def main () :
print ('Running test...')

2.7.3 IATILBERBESA 7

A A MR :

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7]l R o AT A 2B R

s HIERA foo

* f foo PR A& AL &

* Gii% foo HIFHAIAT

e foo B A bar

* A bar Q@AM 4R &

* bar E#iS R E B IGHAT

* bar FA foo (ZPBEILHAE, PENECEA DN foo RIKHY).

o S ANLHZERAM foo_var £JFABEIRI foo, HIZRiXE bar.foo_var = foo.foo_var
a2 RIMT, BH2A Python i 58 X foo HYMRRE, foo 4 RfF5 BN AR 2 251 .«
”:ﬂfi{@'fﬂq import foo , %E%iﬁ?‘{éﬁj’ﬁﬁ%*iﬁl‘ﬂ foo.foo_var Hﬂ‘, %ﬁ’i’éﬁlﬁé@%‘ﬁ%o
IR (%) = erE 2.
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Guido van Rossum 2 52 4 # (i ] from <module> import ... , ErAMREMERET. &
Jay AR e FIZRAR S w1 da A W e B R AL X EME S AR i T B PA <module>.
<name> WIEXGI H .

Jim Roskind Z i 7E SRR AH 48 AR B 7 304 T 45 25 5% -
o T (BRER. RERIATRE S ARERNE)
* import BRIAR
o TEBAAES (RS AR A ) .
Van Rossum AREHGXFP 7%, [H 2R import t BIAE— A RERYHLTy, (HER SR
Matthias Urlichs /5 FREIRIFECHS, DAESTE —BRIAHEA TR ZLEES | A
15 2y RIEIRTE %

2.7.4 __import__('x.y.z’) B4 <module 'x’>, PHELIEZ z?

Az e importlib YRS import_module () :

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

275 ERBRETESINNEALDEFSINES, FHIFREHEK. DHHDZER?

HFRERA—ZE I, Python {UFE S — U ABTHURFSEUSIER SCIF . BN, FE— SRR IR
FEABAAR 2 G A [ 1 BRI, IR A FERRHORE MR PRI — AT . AR 2R A
C AR, i AT AR #RA:

import importlib
import modname
importlib.reload (modname)

il EMEARIAER LK. THREHAE T ATIERN

[from modname import some_objects ]

DR ARSEE T BT IR AR o QIRBREER S 7261 3, I & B 285 SR LA 2R 5401
XFERHES FEA NP AT N

>>> import importlib

>>> import cls

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

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

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

AR A EE R TRRENE ], FER AR AR T

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

>>> hex (id(cls.C))
'0x4198d0"
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CHAPTER 3

REHMELERBESE

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

Guido van Rossum {5 1 A HE 2 7 A AR AR A, (E) EL 3 i — i Python RS A I A FF 2 FORK. #F
2 NEELE — B R 2 Rt s b T i 2 he

P EEAT /SRS, DR T B SSRGS AL R4 B . T C s OB B
IR PR RE S B

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

Z++;

R PHEIR, U x++ BOA @ peT, (AaEesile N A AR B, BIR a3 CRis
PEEE ARG IS MEr A, B EMEE x > v, Hy REEDT.

PRIEIE) A BB ELAS R 45 5% . Python W HAWGE A ) B BRI MK 10 E 58 . £ CREE, A
i%ﬁﬁ%ﬁﬁ%ﬁ%%ﬁf {EERIE IR, S (SURLAEEE) 5 MR
R A UHS S & 9L begin/end BT AE—4T. B @l fes VIR IR B At s ), AR BEAE Sy
WA EIR S PR E2RE], — ek E— (A ss (SO 20 % 30 47). 20 4711 Python 25
Pl 20 471 C FEsNAE W AMCE 2 5. SR (E)A B ar B4 R i 48 BRI AR B — st ([E0 4 e o o
HERRERECA B, (A Ris it s T E ).
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3.3 [EfF RSB H AL THERE ?

o0 P12 T S R 4 R R R 7 -

>> 1.2 - 1.0
0.19999999999999996

RIK
([,

CPython [ £loat HEIIH T C i double MEAEfF. —Mf float WIFMEG AR EARTE (B
53 fiiye) AFE kR A, Python Flf] C ZCHE R B, 1M Mb i 45 6 HC B FLAR o (1 B B 2 15y
AREE . EFR R B OE S KE), Python il C. Java SR Z SZ WO IV HE = A — HRIVATE.

2 W T AR B R e 3, (REM L i B s ol o, s (), EDA N REs RS RA T 4% -

B[EliE /2 Python {1 bug, [HIEEIAZ. EHR Python #-FEVABHE, M2 Qfaf WEBE 7 B oA

T

[>>> x = 1.2

]

x [EM R (R#E6E) 1.2 BfhsHE, MEHRSHEBER 1.2, DI—RIBEIRE, e etfrnEe:

[1.0011001100l10011001100l10011001100110011001100110011 (binary)

J

1 3 IR (LT 2 -

[1.1999999999999999555910790149937383830547332763671875 (decimal) }

53 SLICHIKTE # Python nf LA 15 & 16 /NEALAHERREE -
SR AR I DAZEEIAE Python FERAY 7 B S — 3.

3.4 [FIft(E] Python R TTEE) ?

HRFZ A

H—Je2he: FiEFH AT B, FATRE T DATE R (i IRy (ot 70 e e 2 9, T 2 Al ) f 2 TR 6 5K
SR E A . TE R TCAL (tuple) FNERS (list) AHE i S

73— B EZAE Python Hr, FHIRIMT—k [HA ), [EGHEMITE G 8 &M M o E: W
B, 7 Python HBEMEEMATEI B M7 H [eight].

3.5 [ [self] #F5ik (method) 5 $Fa0F0 B —EEHARE(E A ?

HHEARGE Modula-3 T 2. BEERFZREHE, Ml AEZIEHEH .

S, AT AW BL R T 77 (method) S BEf) Ginstance) (I, Tl (AR, EPfE
RAHE (class) FUE 3, WA H) self.x o self.meth (), BEETRNFREHLAIIN R IF L2 T Bl 52
NS , AE Cor (), KA L o (ED B 2 A1 B 3 P2 — {EL7E Python (EIIEIA [ bkt
R DR T TR A S ACHERE . 79 Cot Al Java HOTRRCREASTHS B 55 B (B 4% BN
FIAR m_, DA R W2 3 2 L R AT T

S5, R R AR I M o P s A R A O B R, VRN T R EREYE . AE C++ (B, SRR
REUR — e A S B ol 7 2 G SR s, WAZESEA « ¢ 5T - {H4E Python [B], AR DA IS A
baseclass.methodname (self, <argument list>)., &fF _ init_ () HF¥EEITH, $HEREAE
— {4 R P ) B 0 e B RGBT A Oy Y T R il B

etk , ABRED T BT B R R REVA A DRI (E) el 97E Python @ (e 5E[E) 7E ek X EIREEIR(E
g d (ELEVA DI S 5 A teh) , T DA 352 — (0 0y vk AR e B A ia (R S VRSB T2 ST 38 0 1 4
T S kA B, SEAE RS T I ([T R0%) . C+ B ASRE 75EfFd, {2 Python [Elf, i
(E1 52 M0 s R 1 5 ) 8 45 A o SRS VR 2 . (ELRE I AR se 1€ . var 3t AT AR S 7 1 R IR i e
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[ 2H, A B P B R b R IR se 1 £ . var BRI PR E A AR ELF R OINE
7o [EVA)REED, (a6 duf s ORI B 91 8 A7 A0 WAL AS W) 1) i 4% 25 1] (namespace) , TR 75 2245 #F Python Ll
FEE—

3.6 FHTHAFGEEEH (expression) P {ERIEREH ?

{i¢ Python 3.8 ks, KA LAEEIH 1!
TRURIES U S ES T« = ATEER A IR (A -

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

2 il i PEP 572,

3.7 [F)fa Python #A—ThEEBE{EER A% (1R 2 list.index()), B—
BERAER (=2 len(list)) ?

111 Guido Ff[E):

(—) #—2e@oRkE), WSEEERAE LR — wist (Rhat!) SRR
EAEAEMMES, ST RAENE LR B OB R M A 5 S . AHARAE x*(a+b) iE
AT FERIN x*a + x*b PR, FEECE— Tl 0 AT R Rtk 1 AR S A 1

(Z) EHEDBAEE len(x), Ffoil BRIMRERE. E&FF T RMS-
g R, SRR . HEM, EIED xlen(), FMFLHIE x HFEAEL,
[EIFEE T — RN s AR T —E A B len( BFORAE], JBF])— I FAEWUS (mapping)
HEIE get( 2 keysO 1k, SRR REMEE write() Jy ik, AT e 2GR,

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

3.8 [Lid join() BF &R FHEMIESRT (list) HTTH (tuple) 57% ?

H Python 1.6 2 1%, RS ARG HAMENMER BUE), WAEItrE, —Senl DURI-F ER AT Y ok XA AT IR 2 g
IR . RT3, (A — AT 2N BRI :

[u’ ll.join([llvl 121, l4l, '8', '16']) ]

FRE S
["1, 2, 4, 8, 16" ]

A 1A 3 8 R P A

S il

4 BUEEE: [0 (string literal) (SR80 FORACIORAL, WPy, (o oAk
LR (. AT T DA e RO S L, I o S A R AR (T

%

AR B R R [RORAEM PSR E R — M e Gl o . (AR, AR
ARTEE M. FERREER, € split () ST EH kLR, FEEHIN A A S A ) :

["1, 2, 4, 8, 16".split (", ") ]

P

TE TR M — {7 ER SO [ R E R A R EE (BURESIEZE ) i TR i

join () TR L, HEREMMRRHGE, (R@5 T 7 20 B M 5 ep s, [Ef A A
B W2 [ BT R B OT ARAE IR A SR B 1, G046 B SR HTEE]. 7 bytes Al
bytearray Pt A R I T -

3.6. [fIHFHEFEH (expression) PEREREH ? 39
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Python Frequently Asked Questions, £(F] 3.12.3

3.9 BIMEEBRAESR?

WEREM BIAMEEIN, —ff try/except WmIBZIEHARCEN. FE L, MEHGISMEA & EARE.
7 Python 2.0 PARY, g bl I AHE i

1252578
value = mydict [key]

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

i A TE IR TEDRHE 18 7 SR 2 BORF A A R e A G 2. A SRERANL, IRIERZ 5T AL

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

Byt EIEERE, Rt value = dict.setdefault (key, getvalue (key)), AifaHA
1E getvalue () REANKWIFGEA G, ST AR ST,

3.10 [Ff+El Python [FIEFI# switch 5 case BRiR= ?

SR, G SR SAE— N FRB R A FrE BRI G I AT AU E . A Python 3.10 JF
I DA Bl match ... case IBAPRILECTR(E, Sk ard 2 m R . —FHEIHAYE

FEE ARV if. .. elif... elif... else.
WERTTREMEAR 22, AR AT DAF SF M 2 Enp ] (i pR 2. S5 (D -
functions = {'a': function_1,

'b': function_2,

'c': self.method_ 1}

func = functions[value]
func ()

EFRIFI Y HEI R ik, AR AT AR AR S ki e getattr (O SRAUE— PRIl

class MyVisitor:
def visit_a(self):

def dispatch(self, value):

method_name = 'visit ' 4+ str(value)
method = getattr(self, method_name)
method ()

BRI BT, DOEMO TRERGR visit_. EERSIES, —HRERAEER
PRI, TCHR % 58 AT DARE S A AR Y SR EY ko

Wi A 2 32, i C 1Y switch-case-default ARFEE A AT REY, (HE M IANME, HIoH A%,
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31 EUFREESRR LRERTHE, MECREXRRISERES
= ?

BRE— MRFEH, AT EE Python (X HEEIHE (stack frame) #rif 22— C (HEEIHE. [RIRE, $H7T
EAFR] ABBIRFIEIY Python, [ 5¢ BE A B AR AL JHEE S04 C BT 4K

BE T M, JEHET (Stackless) Python 54 TR s T Hap IR, [k T C .

3.12 [E{T lambda EE X F B S MAR ?

Python [ lambda 38 5 AN g 40 75 BRA 2 P ) Python [ 55 HE S8 4 5 i HRL 0 7038 3 X i B . 4R
i, #£ Python [EE[EIA J& —MF g A0 . AMRAEHADEE 5 H A M 7. 20 §ERY) lambda, Python ) lambda
FUE— RS 2 2 pR R ] i — @F"“ﬁ%‘z@&

PR 482 Python [EIf— 8 {4 (first class objects), i L AT DATE [ 385 &6 8 ()9 5 2 . Rt E— A lambda
T A [ e 1) o =X ) 1 B il 2 R AN T B 2 A — (i bR X BB et & 2 — M Eﬁé“%ﬁ?ﬁ%ﬁiﬁi@iﬁ%
4 (FI1 lambda e X ) 4 R[] ) !

3.13 Python TR EFHEEES. CESHHMEESE?

Cython R DA% s — {16 7 B2 08 A 22 4581 ilﬁ?%ﬂﬁ Python JiAS . Nuitka J&—(H4E ) 4iE 4, 7 PAIE Python 4
SR C++, A B AR IR 52 ¥ Python 355 .

3.14 Python in{g&ERiCERE ?

Python FT {5 #5 7 BR A A1 F BRETRA BU1E . Python AYEZNEEEVECPython {fi i 2 B FHK (reference counting) <A

BIRFRAFE A, B — R AR 4L 2 IR AG B (reference cycle) . & AT O B AR08 430 R 3k

gf( ST A TR ER EERAH B I . oo BATSRML T ol AT B8R . IBUG S AE R g A sl s 2
R

IR, FEHARTLAE (452 Jython 5k PyPy) w, & il (502 A BT e S s A5 R Tl Ml 4 SRARF) Python
RS R B EA 2 BGRB8 (A R e S B LU iU N R A L

15— Python BEffHt, RSB (78 CPython W AIE RSN ) 7TAE v St T (fle descriptor)
I

f = open(file)

for file in very_long_list_of_files:
c = f.read (1)

TR L, (1] CPython (2 IEGHICHIMEME J7 5% (destructor scheme), HR(E ¥ £ [RIFTE IR & B PH AT T T 5Y
?’J.T%f )ﬁ(ﬁﬁﬂﬂiﬁr S LEIR B (GO) BYRE, B LU RGN 8] HLA T REAR IR A4 Iy ] 42 il £
([EIRH A

AR A BARA AR TETE AL Python BLAERAS sP#fal VAR, HIAR I8 R% 55 2 i Bl PHAR S 52 61 with
oA, ast—A, ARSI PRI R, Al g I R

with open(file) as f:

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

3. EfIFRtE RS LEBRTHE, MEEAERRENEERESR? M


https://github.com/stackless-dev/stackless/wiki
https://cython.org/
https://www.nuitka.net/
https://www.jython.org
https://www.pypy.org
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3.15 [Efa CPython 7<{i FiSE % 18 #0491 35 B e i3 1 ?

—, BEARE CHERMEDIRE, FILMA P EWEIR. (¥, FAIHIE Bochm GC p&UE ., AT i HIA R X
% P AT S PR, RN 4T, MEMEE K2 HeEEN, WERES, ZREEH Python
FHAR I 2 T A — 2e B . )

AR B IEE (GC) £E Python Bl A LAt 8 F AR Rt T — MR8 . ZE8 579 Python A2 [ElH & T
PATEEEHER malloc () Fll free () (B GC ez B HEA AR AR ; {H—{i {3 Python {1 JlE FI A2 T B
L & T malloc() Fil free() Bif i, A2 H Python 1. PABIAEZ(E], CPython HIE{ff malloc() Fil free()
AR B RS -

3.16 & CPython #Res, FHTFFBMRCIEERSHIBI 7

”‘“%EE%J Python Iff, (¢ Python FAH ) 42l iy 44 2 [ AR W (HE AR 2 Er gl Rl (e A TRIRS N IR, 15
RE@ L. A LERiEm R nt C sUHEIBUTRY, AR RERREAL (P14 1572 Purify Z ) T H &4
9[’*) RIMT, Python 7 B A I IRF % € BERE i B I B B Bl E R 1«

WARARAE 2 ENA Python TEREHRLIRRERF IR E RO PY, IRAT AN atexit ML ACHAT G ENHIEIRR Y el
o

3.17 [EMTEIETH (tuple) F0EF (list) 43 5 B FHHEYRE 7

FR A HITCAIAEAR 22 07 THAH B AL, (a3 A SE e AR BT . SR AT DAAEUAE Pascal fY) record Biig C
) struct, @—/NEHBRBHEA GE2 AR RERERES, A—AEREAEITHME . BE2RE, —[
R AR A8 W] DASE B 2l — (A s = (A oA

I3, A EAR R HAEE S 8 (array). Al AR EE @ RSHEY ¢, HIEZBIESAE. G602
[, os.listdir ('.") MEHTHEEBMESR, NEEFHRIBHIIFR. QURRHHY T &ERRIE
HAD, *ﬂﬁ%lﬁkf’ﬂ*%ﬂﬁ A g IE R A

TCALAR AT 81, SR — BoCHpEsy, VRS RN Emin A — M (E. TTERsrsE, BT AR YT
PAMCEERIRTCER . A AT R i URE 7 A8, B oA BRI TCALE i, MR s AT .

3.18 &3l (list) 7 CPython R ELIE {FaY ?

CPython [y H381 (list) S8 L2 n 4R JZ 151 (array), i AZ1R Lisp 3 5 (1812 FR 41 (linked Lis) . F{AE
£, ﬁﬂ%;ﬁli%ﬁgﬂ’ﬂ YIF2 M8 (reference) [ii51), [EJHEFE 1) I A1 ) H5 (pointer) RIS R BE A4 HR A1 1)
FREE A D

P, MRETIARPIEEE a (1] MAENMEBRI N0 R T {E R .

WO EEE AR, BRI N [ETIEES VOMA M IReR, B LI by
iR, RS ALHEERRE, GRS ], R AR YOI R AN S RN T
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3.19 5t (dictionaries) £ CPython h 2 E([FIE {ElY ?

CPython {47 St I m] 8 K/ AEE]R (hash table) FEAFRY . LR B i (B-tree), 7Ei¥ad (HAIEIILAH
SLIEAE) A B R, B L hmEIf .

FHLFF[EE hash () B3, SR EMOREIRTE . M EIAS R85 A (5 A E [T 45 (processes)
A K2, B0, 'Python' [AEEIRE -539294296, 1if H25— {5 # 'python' HIZ
1142331976, HEEIAE 3890 AREH BAEAE R BES G AF 000 R SARAT I SEATE A [ (1 34 (B
AR i N T R ] — K O /R ¥A (Big-O notation) 5/ O(1) — ARARAT T — Rl .

3.20 [faF MR —F R FaEE) ?

FAEF I R AR RS O EMET A R B S . WCREE TR, Mg T AR, F A(E)
(Yt SR LA . (E AR SR 0 ) N SIS R Ml P A il B, T DA 8 Bl L (B
Rz, BTSSRy, HEENER R RS, R b AR AR E U A
HESHE, B-HRAR, HEMbY RS AR .

WA RO EE A RG], EEE ROTHRIA . tuple (L) R @@ — A L —HK(E
AL, MOCALRA TSR, BTRART DA A 7 i o

WA AP — SRR Z I TA

o FHEBSURERERB AL (9P id) AT, SR G, TRERANR P RO (A BT R 51
RHAEI. P

mydict = {[1, 2]: '12'}
print (mydict[[1, 211)

A gEE KeyError BI5h, WE (1, 21 M id EH—A7A% AT A M. EEE, Fi
PEMERZ B == A, A2 is.

« EEEpIEEE. E—HAeis, FHESRIET#R, s acmsi, e
T s [E R

o AFFRSIEER, EEFEHEREER M. AN EREE T iE MR, gEL i
PABIEIRY bug. A[F]R 58 T — I EEE N 7 d.keys O (R E AR AT AR S 1Y
#

o —HHBIGCE M, LTS RERIR. MU, S H B e EIEI MR (E, ST
ALEL S R B . 8 — R (P R, RO A M BRI 7T AR 2 (% BT A (PR i R
WA —, AC2 A S erEsesEE.

WRART RS, SBEA /NI AT AR, (Ha B ORISR AR AT ASE— 1 w] 8 ) 1 et — R A

_eq () Ml _hash__ () JEmBEEG . HEGEmE oy RN T (SCHASRA ) T,
VR R EAE T3 (SHA AR EEL R 450 ) Pt M A (M e R

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

(BT —1D

3.19. =8 (dictionaries) #£ CPython f 2 ELEERY ? 43
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(L —5)
result = (result % 7777777) + i * 333
return result

AEERE, ARER T ARSI, DHEMA AR5 U AT A (unhashable) AR (020 AT BT .

o, NEYR AT, W ol == 02 (Hlol._eq  (02) is True), Hlhash(ol) ==
hash (02) (Bl ol.__hash__ () == 02.__hash__()), SfAFHELEET. WL L EIER
i, AR A A A E R A S5 & i 3R IE AT

ZJA ListWrapper, HEHE A RBAP AL I, [EITEH RS S AE s DASRE 60 A T 3 B i %
Eo BRARIRE ASREUEE ARG TR M R A R, AR A LRI, S5 AATHER.

3.21 [F)fg list.sort() AR E{EHEFBRIHRT ?

(ETLREEET T, S EIE G it T, 1ist.sort () BB sIEcT. 74
BRI FE, (R I HEEBAO . e — A, BB AR B IINS , RALA frik
PR RN B R .

QR AR A [ R R 5, AT AR VY sorted () o L@ HAR AL ATIEMRAD{F (iterable) HCHEY
dasps), Bz . Fn, PARE ] g B E R s g

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

3.22 #n{a7E Python chig & F0(F {5 A — {8 S+ E#R 6 (interface spec) ?

B2 C++ Al Java Sl 4R 4L TRLALAG MRS, Ad TR s A ek U . AR ARBIENE R
T A o R VB T 1) A TR A R AR SR R

Python 2.6 Il A T abc Hi4l, AR 0T DA E 564 4 £ K B[] (Abstract Base Class, ABC). {/& 1] DAfifi
H isinstance () Fll issubclass () AR B F ok 2 FE 2 75 JAE T 3 00 % 2R E(E.
M collections.abc A EIHT —RINT H S H)KEE, %2 Iterable. Container Hl
MutableMapping,

#f Python Z[E], K2 71T BLHE (B4 AT DA S TC 38 g B I e 21

— i g ALY 1 PR E PR T[] BRI (regression testing),  [EIfRIEJBCAL A i MLEEAI—ALEEN . 72
Python A0 1] A B3RS EIA BT, (EHROEM LAY [ A FHE]. RIERTA AT 1 EAER S, Al
IRAT LATISNARA T T f LY TR ] (stub) BRI, doctest il unittest BIAHEEE =Jr i HI
HEZR AT DA 27 A R A AU ) Bl PR AR A [E i A AR

AR TR B, — {15 7 B P A s K 28 S BV 17 Python JfiE AR IR T DARE B, 9 1,
T RE P DA S 22 88, DRI E Y T A Ak T R s e s v . BR0R(E], list.append () ik
JE % AR AR IR Y Bp g e AR i LB oo, min i B E A RIURRY 1ist .append () 2 AZH
A IERERECAE, (UEAEREHER MR A B .

PR EIEARD, R g GREIEARA SR MR T . HIUHES) 5% (test-driven develop-
ment) J&—{HHAGHSZ B YRRt Iy ik, M EERSETe GR BENE, MR ER R E . &
X Python B FLFFAR R A MR FEALATHI -
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3.23 [Fl{a[E}#F goto &% ?

TE 1970 4E4%, AT R3] EHT BRI goto €8 B0 AL HELAREARAME iy [ 38/ RIE] ] RE2CH5 (spaghetti”
code). YERMFERE, EthiRATHEER, HE FIEN AMEGE > % (VA Python ZK[E], Al if BRAZA
or., and ¢ if/felse &) FIERE (J§ while fl for BIAR, WHEEAH continue fll break).

T At ] DA B ANSAS [ 4551 goto, 1B FE A DA R 2UEnY . AR 2 N BA561 48R DA 18 Mo AR SRE A
C. Fortran FIHALFEFEREAPEH N go Fl goto. flUN:

class label (Exception): pass # declare a label

try:
if condition: raise label () # goto label

except label: # where to goto
pass

ERAR IR EEE, EEEGRERE goro MM . S/,

3.24 [CHast=r e (r-string) FEELAR G ?

SORSHEHRED, AR AE ARSI SR EI &5 2 - R o AR T 38 ) S e E) 6 S 5% 2 195 | R ISR (escapes), 4
J— R AR AT A 7 H

ki R T ARG ] © S AHE S B I (ERLRIEERRA) — (7 AT
SRR IR 10 45 P S AHER MOt PFDASEF A ALAF A B, S 0Ac T — A AHED
B B TSI 1 A PTIREY F 0L IE RO

AR AR E B Y. Windows [BRAEA A, #HTERE Windows ROz — At

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

WEARARE L DOS $8 9 M BAE ARG, ilHlA (1 A A il -

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

3.25 [Fi{q] Python [FH B EK{EAY with BRiRZ ?

Python E;J with BRIAHE T — BRI AT, TEEAMBER B R T A. S5 aa’
ﬂn——FE/‘JmIII *ﬁ

with obj: }

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

{HAE Python, 18 T &5 W2 A

FEHAFEFIE, 132 Object Pascal, Delphi FiIl C++, (i 2 EIRERUE], iy AT A nT DATE A b i 2 Wi —
T B IR . &2 EIAE I SR TE AW RO, A A L FRR 8 A (8 2 U A7 T (scope)
Python {8 F i1 2 By AEAUE] . IF AFRAM AN AT R4 1 R0 A0 A T IR O 0 B A B B P 2 o 5B T EAE L
FYRFOEDIPE P ORI BRS I o 8 BEAS AR R BEACR A0 , FRAPI SR AS 0 AT VAR 8 1k i ) - [l
. BRI EE L

3.23. [FfF(E)f goto &% ? 45
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PAF B 56 B R [ 491 -

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

iE B A R a A — AN < RSB . S81%, Python DLV (EATEIS: 5 Bl (. TEMR
& [al BB, MBerstE D s — Wb gmE <, IEEM with RELEHEH
WG? ANYRET R, Python B R % M (15 15 TSR 4 50l IR 4

SR with PRSI RR S Rt (BRI R) Y 2 B nT DB A A . AR B RS -

21
42
63

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

JERZ R IE R

ref = function(args) .mydict[index] [index]
ref.a 21
ref.b 42
ref.c = 63

EWARTIHUTHE R R, FIE Python )4 REAE AT E{EBUTRYRFIREE L, T2 U R ZEMAT
fEAT— U R

KU P R AR T | AGEEAE— BV RAAS R, B [HIEE; (eading dot) |, (HiESe4R RO M
), AR nyBmEdE (2 https://mail.python.org/pipermail/python-ideas/2016-May/040070.html) ,

3.26 [FTFI4 28 (generator) 3732 with BRiR= ?

HRBATIE A, BRI 28 A 12 RS 5% (context) 45 PR @ vk IEHEME. HENEHRE), B4R
IR (terator),  F| e 56 U AN TR B T B BAPH . (HANRARTE ZEE, IRATALE with BAXEH
contextlib.closing (generator) A8,

3.27 [ElfF if. while. def. class BRAXFIEEEE ?

T E SRR E TR (b ABC RS RO EBRIGHA) o U T 40

if a == Db
print (a)

LA

if a == Db:
print (a)

TERREE A0 TRIGU e SR o Wl DASE— B, — (8 ST e i ] FAQ B i il 1)
(1, BRSSOk,

T3/ 2 B SR O g A S MRS, MM R E R B S A E R R EEL
e, AN B0 2 B ED 2 ) R s AT

46 Chapter 3. REFFIERERMESR
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3.28 [Elfq Python 5t B 7£ 5B 5 F0 Tl K i hn_LiE5% ?

Python FRFFARTEERSY . JTALAI S B &5 R m HaZ 9k -

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

EA 2 R A ATET -

WAREALERS) ST ER AT, SRR e R TR R ED F,  EWRAN AR —
Frim a2 5%, BALTIE R AR, A S GRS

A/l TR e RO A B B, Bl

x = [
"fee",
"fiell
"foo",
"fumll

]

B IERAAVIEITE, EAHE G = [feel. [fiefoo . [fuml. JkiEFefamN_LiZgEDARfE
TEERR .

FURFAE AL SR ML A R R A 5 [E A

3.28. [Efg Python 5t RF7ESR5IF0 T4l Kk h_EE 5% ? a7
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cHAPTER 4

R EFIR T INRER E REE

4.1 EREAXHE

4.1.1 FIfTERBITES X HERESEREX ?

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

ST = Ay, 5182 Python Package Index By J2 2218, Google B HAth 9 2548 25| % . #22"Python”
b IR R R ) O B TR 38 2 R B 28 A L.

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

AR BRI IEOCPE, ATREE R WA, SO A C, C++ oAb 4 1 240 5 S 31 S
TN . TR O W] e B TRAS SCIFRY, 260 mathmodule . ¢ SXARRY SUIF AL C AU H %
Hr (fHAE Python HIg).

f (£/0) =% Python fH4H :
1) DA Python %% iEE4H (py);
2) M C s EH)EAMEAL (dil, pyd. so. sl %);
3) I C %y [FBE Eaan gl e (A s BOMEAE L list, Rl

import sys

print (sys.builtin_module_names)

49
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4.1.3 FHin{a{E Python script #1177 Unix ?

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

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

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

IR AR S A A Python fRRERS A HAAESAS , IR AT A env F2F . RIXAREY Python fFRERS fif
TEHFELHRME T PATH A EH, JLFFTA I Unix REHECSZE PR S

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

T 2AE CGI A X FEfif . CGT AN PATH PRSI H S ARFR TR, B DAV (8 AR 2 1 S8 16
RS RAT .

HHHME, PSSR KK, TTRE 53 /use/bin/env PUTEM; k& H 2 WA AIETE
env FE/F . FERXFPIEBLR, VRATAZZIR 6 F R HIfY hack J59% (K H Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+"s@"

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

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

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

XFF 26 Unix 240 AxifE Python J5AS & 47 M £ 7E Modules - H 5% H B curses Bidl, [HERIA A &5 4
B, (W2 £ Windows ‘F-& F AR H Windows H {545 curses Rk, )
curses B ZREEAY curses ¢, [A]HHE S RF ncurses 1 SYSV curses R Z A4 hfg, Hengif .

AR FAFEE SR BOCH bR SR X ERE X MR A BSD curses BURIYIRIERS, H2
I HITTELE 19 R GERLZARA AR P L o

4.1.5 Python h#E7E34l C B4 onexit() HEFA R ?

atexit BHURHE T —A5 C Y onexit () RMIREM L.

4.1.6 At 2 RHESLHBERYTFETE?

I UL 1R U2 A5 5 A B bR RO IE A E SR . B HER T -

[handler(signum, frame) }

R 2724 P A A 5

def handler (signum, frame) : }
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42 HRBE

4.2.1 $n{aAIE Python B T ?

Python 7 A P IAMESE . doctest BEHU ALY docstring H SRR B $04 T, X i H /2 75 -5 docstring
RS

unittest BiHLE— AT Java F1 Smalltalk 320 HE 22 (7 A R AE 28

N TR, ARIARLERR T BB . R 2R 2 B R 1% ] e 2K
INEEE AR XS BOMEE, BP0 E i (RO JRaRAL e R Dy ) o BRIt
2O, R RO AT AR ) SRR AR R, X AR IR AR 2

FEFPI “am @ xR R

if name_ == "_ main_ ":
main_logic ()

HMCEAER P TR S TH

— BARIRE Y C LU — R BONAT A S B ARG, AR 1% 5 5 I e BCRAS X L4 7h o ]
PAKF L BT — ZR 50 I 1A S B g . XL SR D)5 ZOR B T AR, {HJ2 i T Python 2
AT RIS R I E SR S o ARnT DA S AR AU 5] 204 5 DNk R ol 2 o A i DRI AT R
R E T SR A BT PR A B

REFp R SN HAD B hra] AR B A

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

L Python SEERY “fi” He, B 2GR AR ANIE 1 A H RS AR nT AZESN % H AT
S EAT I -

4.2.2 E#H docstring GIE3C# ?

pydoc BLHRAT VLRI Python JACHS o ik SCRS 747 FR R 811 HTML. Afofs i o SOR 545 53 1 A API
SCRSI)— B EF U7 242 epydoc. Sphinx t ] AR SCRY FAFHI I A 25 -

4.2.3 EH—RAFER—MRE?
12 Unix RGP A LR TR, wEENTEZHH curses, {HJE curses BHAKK T, MEPAZES] .
4.3 $ITHE

4.3.1 ifAERMITREREDN ?

—EZM threading B, A _thread filk. threading BRI _thread BHURMLAYR
JEREREFEL T 5 5y SR -

4.2. R3S 51
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4.3.2 FHPITHMFBOFET: DD ?

—HEARB, Pram TrARERSPE. R ELRBBITRRI T, TERREEORS KX TR,
] B R PR T TR R AR O — NI B JE A sleep, 1B TEARRERE SE BT T -

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), 1))
T.start ()

time.sleep(10) # <——————————————————————————— 4

HHF (EFZTAL) RARIFTBITR, MR RIAET! R 2 RS i e m —1>
KRR IEZ WA 2 RS &AE

) LA R ER D5 TR FR AR AT BB TR AL T — SRR AR JE Y sleep.

def thread_task (name, n):
time.sleep (0L 001)  # <——————————— -~ y
for i in range(n):
print (name, 1)

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

time.sleep(10)

HOE time.sleep () FH—NE@IIFFIE, fAFESREIESEGLL, DI queue
R A~ queue W5, 1hHRG—PAARAEIZATERI append — >4 E] queue XA, ELARHM
queue Xf G H LIS AR KR — BN AR R

433 WMABESHEASI TIER?

B TR ] concurrent . futures B, FHEEH P ThreadPoolExecutor 2,

wE, QRARAR S G A i 2 AR, AR AT DA H 5. 1 queue BIHORAIEAE 55 REI
Queue RYEF—A T —MEAXIRMIIR, LT put (ob]) IFEIRMILE, HHWLAM .get O J7
BRPOUCE . XL DEAMBHRIE, AR MES RS dT—Ik.

XA BT

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')
(R~ —5)
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(L —5)
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 % (141))
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 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
Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

HRBIA SR ARCE Z (5 5 Queue JHRAL T ZHE .

434 EREMLREERREREREN?

Python VM N#B£:{ili f global interpreter lock (GIL) St R —iE B A — e 4T. @4 Python H&
TEFTSFE S Z MU 4 ; VISR n] DUE AT sys. setswitchinterval () $§5E. A Python
BIFAEEE, BT AR — &4 o X ) C RSS2 R 1.

PRI Bl FARMMZEREE BN PVM FATRSSE B8 MO fdRe . miskhs b, XFpygZeA (int, list, dict
&) WILEAR R R BRI

B, FEREAERE TR (L. L1 L2253, D, D1, D2 254, x. y X5, i, j /& int &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

EET—3
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(L —5)
D1.update (D2)
D.keys ()

¥ S SR UK

i = i+1
L.append (L[-11)
L[i] Ll3]
D[x] D[x] + 1

B AT SRR AT RE AR AT 52 495 VRS ) ) AR X L R __del () 7k,
FRER B o X AN AT R RO O AN . A BRI, 3 L !

5

435 FHEBEIL S EEREE 7

global interpreter lock (GIL) 8% #5815 Python ¥E & i Z M IR 5528 EIF BB 11, WA ULE) Brf
Python A% LG 7EERHLE GIL By A RBIZAT, FrPAZ 20 Python FEJ7 H A RO S 11—1> CPU.

1r Python 1.5 X, Greg Stein JF % T — 523 % T 6L (“free threadings” #MT ), #& T GIL, Ik
JEEAE R . Adam Olsen it thAE MY python-safethread 35 H HUH T MBI S5 . AERZ, H
T?\J)szﬁf% GIL M fli i 7R EYIRLERBE, XPIASEI0 e 2R FE IR MR RERR A P 21 R (28
30% )

HXFH EWRE AN RETEZ 20 ds EAR GG ] Python! fR UFRRHE S M2 * R *, MARE * 4L
F*, M concurrent . futures B ProcessPoolExecutor KM T — AR R T 0
RARAERHE 5520 AR 224, ATDAE A multiprocessing BEHRMLTCE APL,

T4 i) C R RA N [N C AL BRFE B A RIAE S5 I, 0 FT ATE AR AT C AUR I RE
GIL, ihHABLAEPIAT. z11ib fl hashlib SRRl FERLERE 2R T

WAL GIL MR RESIRSEE, AR ERBl RSN ZILEX g, AR, Xd
AR T HARF 2 MR E A R, e MRER TR 28080, /R
B FAFFR 2 GATER, XEGAFH ARSI B RRESARES T . HAD RIAAA H O H AR
PIFe, XA AR R AR S E AR S . FF5ES

FAL B PRBEX L8 T A5 ] BEAEA BRI ] P 52 A8, RN [T RE I AR 26 = e P L e . SR =05
PR 5 )T W] FUARIF E N T B 2 SRR S A AR RS T A BE TR 22

g, BREMER G ZALAPIRA, B2 A I HERE — AR S S A LI ?

4.4 B

4.4.1 INMTEIRRIESE ? (M RHEMiERME...)
{#if] os.remove (filename) B os.unlink (filename) ., #F os FHDAIKEUE L kY. X R
BUE—FERY, unlink () @XAREE Unix RS0 A2 F.

WRTEMEE S, Wiz os.rmdir () ; {§iff] os.mkdir () A HZF. os.makedirs (path) &4
# path HYEIARFFFEM HSR . os.removedirs (path) MR T HS, HEEMEEZM; W
AR R B B SR A S A B %S, FTPAfEA] shutil.rmtree ().

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

R TR W SC M, ] £ = open(filename, "rb+") ] JF C{F, R E A £
truncate (offset); offset BRIA 2 4 Bl W RO . W] AXTfEH os.open () FTH Y SCHF
Jl os.ftruncate (fd, offset), HW fd B XHHAREF (— A/ DyEEAEIER) .

shutil BIRBE ST — SISO RY R AL, 4% copyfile (), copytree () fll rmtree ().
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4.4.2 infaFriEx?

shutil B E—A copyfile () BREL. ¥R, #£ Windows NTFS %5 |, B S HACHR , A
52 il macOS HFS+ 45 L[ 75/ 3, JRAEX M E AER DM . B WA G SCHR R e EdE, A0
il shutil.copy2 () AIRAMRERTRS (EAZ4ATR) MNEA.

443 MTHER (HEA) —EAHIRE

PRGN — BE R, BT struct B, ARBUIRAT DASEIREL & T RE IR a2 E)
WP AT R IS Python X4, 2 ARK

2B, T AR S S R AR S FPA% QB A 2 P A R B> 4 g e 2

import struct

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

F e iy > SRR T b AR A ST (2 ),
VORI KA (459).

P HEE SRR (GBI EGE SRBMIR), IRBAT AR array Bk,

MlE: s PR, FHESR A A REEATIF SC (X H open O BEEA "rb"). W
R(BOA) FEA "o BIE, SUFRUASCARRAITIF, £.read () 20BN str MR, MAE bytes MR,

4.4.4 {l}F os.popen() BIBHEEAHEE R os.read(), XRHATA 7

os.read () @ MRZ AL, BEMAE SCIHMAAT— T/ NERBER RTINS os . popen ()
BRSO GE, NN open () JTIRIR IR —FE. L, WIREMN os.popen () £l
FERETE p R DN FITRITE, AR p . read (n) .

4.4.5 INEIHFERFFS| (RS232) EiEiE 7

¥ Win32, OSX. Linux, BSD. Jython, IronPython:
pyserial

A Unix, #%2[F] Mitch Chapman f#] Usenet fifj 3 :
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

4.4.6 HftaxiF sys.stdout (stdin, stderr) HALEHIEEXEE ?

Python 4 %5 4 M2 AKRE C A EREAZHT = B4 )E .

X} F7E Python Hifi it N # 1) open () MREUANE I ZECCIEXT LKL, £.close () M Python [ #f BEfFH:
PRC KT XM, I B RPARIZM C SCUHATT . HE £ P i i i, A sk b s H sl 3.
B H1T* stdin, stdout il stderr 7£ C H1 (7K (7 , 7E Python Hits 5% B AT MBUREIR AL PR . 217 sys . stdout .
close () £ Python [ SCIARXIRFRICNE XM, (HA2 R 4& K5 2 BRI SR TT -
BRI ZE 1 C SCURGRFFRTE, B BRI BARA LR e (Hedn, X W RE<x g 4b 3 /O
FIHE) . AN LR ELX A 3G, #H os.close () :
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os.close(stdin.fileno())
os.close(stdout.fileno())
os.close (stderr.fileno())

SE AR LA BV 730 1A 2,

4.5 5% (Network)/fBIEH#8E& (Internet) 25

4.5.1 Python It WWW T & ?

Z A E S 2% F /i internet Al netdata X PIEEFI N ZE . Python A K ASLHORHAS B VR H EEAR 55 s A1 %5 7

i web 245,
Paul Boddie 445 T —14 7] FIAEZR MRS, DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 7£ https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_

python ZE3f1 T—414 5 Python web $E A SEH 4 1T o

4.5.2 fn{qE#E CGl RE % (submission) (METHOD=POST) ?

FoFF L POST K EARMM 0T, A A RS RE T H R g ?
2, LM urllib.request {9l B

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

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

# connect and send the server a path

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

J

R, R TS AT POST #fid, &) FAFRUMIEH urllib.parse.urlencode () 4bH

— N BT, WREAE name=Guy Steele, Jr. fYif:

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

hs%:
urllib-howto [FJ4 K& Hifi .
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4.5.3 FFEE% (A DIREREEIE4E HTML ?
PRATDALE Web i wiki TUIA] $REIVFZ2A B .

4.5.4 {4 Python [EIA< 52X ER 44 ?

o A R S AR A smtplib,
MR A B A2 B RS o X AN VR E AR SR SMTP st 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 ()

F£ Unix 248 0] DA A sendmail, sendmail 72 /5 B 0L BAE AR RGP A, GHHELE /usr/1ib/
sendmail, AW EF /usr/sbin/sendmail. sendmail I} T1 i & XHARAG BT RS B. AR 2R HIAL
g

import os

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

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

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

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

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

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

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket By connect() FiEEHFERHEZE ?

select AL H A E Bl socket [ IER A 1O,

B 1k TCP 4% & AEPHZE, AR7] DAYF socket 1% R AEPHZER S . XA 4 A/RIFT connect () B, REFEA
SERISERGERE (A KATRE) TSR MESHE IR S .errno i5F% . errno.EINPROGRESS IR
EE{I_EEEJ‘&??EP, B ARTE R . NERERE RS R ERERAE, FTAMREER A — MR RS SR
24l

RAT A connect_ex () kbt bl @ s a. BFF AR E ermo f. ZHITRIM, /R ARG
TRV connect_ex () -- 0 B{ errno.EISCONN FE/n B & iERE - 80 R A] DUKE L socket 15 45
select.select () BB HENE,

i) asyncio BAHSRME T —MEE M A AT AT EE R R o8, w) TR A es lH ZE Al B A . 46
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=77 Twisted pRzUF R —RAAT HID AR & AR LT 56

4.6 BEHE
4.6.1 Python h R EH/EMEREEHRINE ?
A1

FrifE Python i (125 1 BT RESL ARG A F2 11 Bl 40 DBM HI GDBM o [FRILZ AMEAT sqlite3 Bibk, iZAibyR
L7 — AR R AR T REA A K AR B

REBR AP 430 &R Wi it wiki TR SRECEZFE .
4.6.2 £ Python dhinfa SLRFF XL IR ?
pickle FEALERPA—FhARNE M Ty s TR AN (RARIMKAN BRI ERAFHTIT RO SCIE . BT

BE 1 ZRIART), MeAh shelve FEAEHUAT ] pickle A1l (g)dbm @l 6754134 Python X R [H5 A4k
T

4.7 BBFE{E

4.7.1 30{I74E Python 4 pRfEHE S ?
FRMERAL random FOAE T —AREREBCE ik . AR -

import random
random.random ()

TE Il fEE [0, 1) #68 E (E vy B A N
AL R A 2 FUA S A s, Bl
* randrange (a, b) %% [a, b) & FH(EI—F L,
* uniform(a, b) G [a, b) FEREEWFEH.
e normalvariate (mean, sdev) ¥%AE (Eir) EETEEE (sample).
— LT B R U B A TR, Bl
* choice (S) G{¢4E )y ki —HEMITR.
« shuffle (L) & JfH (in-place) FTHL list, BPFEREHESE .
#AH —H Random FHE], ARWT DA T B0 914k DA ST 2 (0 08 7 1 BE A S s «
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CHAPTER D

BR/BANERBES

5.1 FKETLITE C hEITB IR ?

KM, RATATE C @A &kt 0 Bl EE S BB [E@HSA, extending-index SCA4 A A B E)
g

RZ Wb A el Y Python 2548 th &5 18 16 12

5.2 FZOTLITE C++ REIIHCHIEAE 7

s, TTPAMER] C++ ek C i9ZIGE. #E Python include SC{4 Al E: extern "C" { ... }, JFFE
Pyt/lg;n TR ER R I R R B BICE: extern "C" o HA W KB4 REi# S Cr+ WA
—MF R

53 BECTR¥, ERHMEER"

LHMEARECH C AR Z BRI, REPREATH A AR EE
Cython Sz HAN K Pyrex Je 252 M RE B 1) Python JE I A A Y. C AURS I 4 145 - Cython Fl Pyrex
i+ AT FoF52#~] Python ) C API EIA] 4 54 ..

ARARTTZE A L8 Y HANAFAE Python § R C B C+ PERGHE 1, ARTTASSHRBET SWIG 8 THR A
PR LR IR R &L SIP, CXX Boost 8 Weave 2 I T84 C++ BRI &

59
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https://github.com/Python-SIP/sip
https://cxx.sourceforge.net/
https://www.boost.org/libs/python/doc/index.html
https://github.com/scipy/weave

Python Frequently Asked Questions, £(F] 3.12.3

5.4 wnfast C #ITERE Python Rikx ?

AT I 48 A 1 B 5 2 K $RCh PyRun_SimpleString (), BE#HZBEANFHFH SN THEMK
P __main__ E’JLT?CEPBL%#%E}}EIJJHH‘EEI 0 M7E KA 7% (f34F SyntaxError) ik [1]
—1o QRARAHBEE 245, AT AT PyRun_string ()5 §7E Python/pythonrun.c H#E
PyRun_SimpleString () HIIEG.

5.5 a7 C PIER Python Rk K{E ?

] PAVRL ) il — P A 23R B AL PyRun_String () HMAFEETMCA Py_eval_input; EXMHE
R, W HERAE R ] 455 H

5.6 3nfase Python Pf+rhiREn C {H 7

XHR TR, i@ e, PyTuple_Size () RrR[FIHKEN PyTuple_GetItem () KfiRH
RS ER. XA RWA LRI KE PyList_Size () fl PyList_GetItem().

XTI, PyBytes_Size () $iR [ HAKFIM PyBytes_AsStringAndSize () RH4RL— 45 mH
EAK R FaEE . 3 TER Python S X AT REAL & S F W RO . C /Y strlen 0o

SRR B, BT AR NULL, SR#E T PyBytes_Check () . PyTuple_Check () .
PyList_Check () 2=,

A —AEEXT Python X411 15 )2 4% APL, Sl R g 2 04 fit——3% 2 Include/abstract.
h TS . BAYWE A PySequence_Length (), PySequence_GetItem () XFEHYIE Rk SEZ R
211 Python JPFHEATX 8z, LAMA T IV 22 oAt F A PR 451 an i (PyNumber Index () 5§) PAK
PyMapping AP H1 (i8] 2% Fft b S 4555 .

5.7 n{a{E A Py_BuildValue() i FERERITHE 7
B A E] . 7O PyTuple_Pack () .

5.8 fNfT{k C IEIMPE Tk ?

AIPAME ] PyObject_CallMethod () PRECRIAM I MNRMAER k. S ZN% . ERMAW A
%, ) py_Buildvalue () A AORE AT ER DA BAE 445 5 0 S 5UE:

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

K3 TR BA R x4
) Py_DECREF () Ab¥.

BN, SEHSIE10. 0 RERERY (F1"seek” ik (AR IHHEIRENT) -

AERNEIIREZ B E 7k RTE AR I TR A

res = PyObject_CallMethod(f, "seek", "(ii)", 10, O0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res) ;
}
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Rl T PyObject_CallObject () &R — M4l h SRR, TR ESHARE, W
ARG N0”, TR AN SRR, WHSRE S TRIES S, fnro”.

5.9 Fin{ai#EE PyErr_Print() By (S{ETENH B stdout/stderr B
REE) ?

1F Python f&gH, B L — 1 Frwrite () HIERXS . BT LRIREL sys . stdout fl sys.stderr,
}Jﬁ)ﬂ print_error 5% # H & FLVFARE RIIFLEIZES . FEICZ )G, e RHEER) weite () HEFTSAT
OBzl

BRI io. StringTo HH(E):

>>> import io, sys

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

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

SRR & SO R B A XL -

>>> 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!

5.10 wnfar#t C =H A Python (B AYIEH 7

ARATPAGE i 0 7 sRAT — R TR S (5

[module = PyImport_TImportModule ("<modulename>") ; }

WS KB FA (WEERELT sys.modules f), KAVILZEIG: 75 E FEH HALE
[] sys.modules ["<modulename>"] MHMH. T HASEEIID AT 64 238 B H R
PRI HAFAE T sys .modules Hi,

Z AR AT AT i ATy AR T R JE e (RIS SRR 44 %)

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

M PyObject_SetAttrString () AHLH AR S E 2 v DA .

5.9. Fin{aiEE PyErr_Print() B9 (SR{ETENH B stdout/stderr B TH) ? 61
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5.11 #0{aq7E Python ch3}#E C ++ W& ?

WRIAREITR , ATARERF 2 T3 FEhi LBy a2 " 9 RS A" STRIR AT T 5 ZEABE 2%
T Python iZ1FI REEAUL, C Al C+ FEARBA RKIY KB I E G —A> C 451 (355F) FBUA AR
Python X 5 1) SFEM [ R T C+ R4

B Cr+ WA, FESEE CR¥E; A e v,

512 HEAZLHEMRIET — @M, B make kKT EHE?

YRRETF L NATAF G, WA BATAF, WM R R, (BRI — L5 HRY shell i
ARG, 10 HIXA bug /D, BEARAERLX 2RI )

5.13 IfAEHRFEE4BREE ?

A+ GDB L&A T4 —TRM T, LEMED RS A, RS T4 BT A
TERSI L gdbinit S (HAETR) FhmS:

[br _PyImport_LoadDynamicModule J

IRAK, HRIEST GDB

$ gdb /local/bin/python

gdb) run myscript.py

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

br myfunction.c:50

continue

5.14 FHARHEFKA Linux Rk _L#RZE—(@ Python £, {BE&/D—L4E
£. EHE?

KZHFT R Python fUAR AN F /usr/1ib/python2. x/config/ H3k, % H FH 4L 4% Python
PR A S

7F Red Hat |, %24 python-devel RPM AR EUAS A BRI AR 22 .
¥ Debian, j#fT apt-get install python-dev.

5.15 fnfat [ EP@|A | ESH [RE8EAN]?

A, AE; Python L HAMFRESAYITR, TEM AR (FIan, GEEAT “if” BRIk, Bk
B RAFE S =AFAFE15), il MESeR, HA5 AT, SERIZ I — R TEAR S DEH E -

& Python 1, R AR codeop B4, Bt rtbisse 1 HIT#: (parser) RYAT(E]. 142 IDLE A fIHE.

1E C AT LA AE I B 1 3R 5 /2 R ] PyRun_InteractiveLoop () (FIREFE MK ZAFEH) Ik
Python f#Ress N AUE A . BT PARE PyOS_ReadlineFunctionPointer () $§[A148H) H & i
AFEE. AXELZIIR, 550 Modules/readline.c fll Parser/myreadline.c .
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5.16 Tk FIRFEFEE) g++ 5% _ builtin_new 8  pure_virtual ?

BENASINER g ++ IR, WE F4mi%k Python, LI g ++ EHEERE (78 Python Modules Makefile Ht
WPt LINKCC), K4ty R (Flal: g++ —-shared —o mymodule.so mymodule.o ),

517 GeRRIB— 1 X&R%E, HPWIRHEE C Py, MEMBFEE
Python chsc3il (5140 447% ) ?

), R A ARETEEE], fl4n int, list, dict %,

Boost Python (K zBE (BPL, https://www.boost.org/libs/python/doc/index.html) $MHL T —FE{E C++ FATI R
TEf % (BIRA] DAGE I BPL SR C++ iy 4% e 81 .

5.16. N4k BIkEFHEAY g++ FF5E _ builtin_new 5 __pure_virtual ? 63
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7 Windows {& A Python i RS & &

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

T A PR B R T A B A . WCRARASH A [ 4R Fot) UTREst, IbiE SRR ENA g 2 AHE)
e ASRRR, IR AT T

BRARR G AR S PR EEERN, MIRIRAOI G ERTaE [ ar SR 7ol | 475 # O\ Windows fiy
Lo T, RATPAER A P S omd HCHNLERAELE . (RERZREEIR I T R E R
PIEIRIF S Windows [y 4R T o), BillHARABGENK:

[C:\> }
PR REA—B, HAmE e fER A HALEZE, HIRT e &R A5 & B LIA T A S

[D:\YourName\Projects\Python> }

B ER R BE IS A e i B, DA SR B3 38 B I ) A B . — BURIEE) s b — MBI A, (st Rt
"] PAJEAT Python F23 T

YRFFE T, AR Python [E1AA 78 % 5 —EABE] Python A 3% B iR/ P AR L. H s iU mEAs,
o H A AL TS, SRR IAT R LTS DAEAT AR RE s TR, ARSI e £ HE R 08 2 R B AR 1Y
Python g7

5, WFREHECRR ) UL G B py” B DB E A8 2. WRARC A BHE— R S5
MRz A 4 py [EHE T return 8 :

[C:\Users\YourName> Py }

R1% . IRIERZE BT T 7 -

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.

>>>

PREREEIE RS T EEEC] . SR IREEEA B8 7y im A Python AN SGERA X, E7ESR
RERATEGE B M. 52 Python SEIRININEEZ —. BAMRITEN R MEAXEAEE R, WTLAMRSRIL
ifig:
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>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

w2 Nt B AEE Dy (8 EU AT o PR s A R . A R ARG R G B) 5K Python 33% , I exit ()
PR AR ctrl A 2, AMEI P Enter” S#PAIR[H] Windows iy 52787 IC.

PRVTREIE S 3 B — IR ThRERIEE , 42 M4 » i 42X » Python 3.x » Python (#447), BF
PARE— R R R >>> JORTI0. WRREN, S EMAERIEN exit () RABMEA ctrl-2
FIUEI A Windows TEAEREIR 0 B A T B [python] iy, [EEIRA 1L ERERS IS HLBAPA .
BAERMAIE py > CHERE, MARAT DAKRIY Python [EIASR 4G E . /Rl ZH(E] Python [E)A 4 7@ )3
AR BT3B AE . B ARAY Python [EIARGA st |, ElghmAE hello.py, HARMAQIERTICIER
(¥ HE) (home directory) HIEF i BHE), AREIfRt & & FIBUBIA T iEZ -

[C:\Users\YourName>

L, BUEARIEREA oy I EEARES, A6 py fr M RigE 4 14 Python:

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

6.2 #nfa{E Python EIATILLEATT 7

1£ Windows I, fZE) Python 224 RE 30BN py R 44 S AR 22452 (Python.File) 47T BW, [EIER%AE
ZRE R R —(E B A A R T H 2% (D: \Program Files\Python\python.exe "$1" $*), &
JEDAHIE)AR 5B A B foo.py” FTE A IE Ay SR FICHA T AR R 7 2 R B oy A foo” ACEATEIAR
AN LR 2, RIFRZ5 . py $ihh 2 PATHEXT S35 # .

6.3 [[Ift(E] Python HFRFJREELRIFFMHA GERMLE ?

i@ # Python 7f Windows b [EIEj15AER M, EEH &AL, [F%2 Python AT EMRE
ISR A REIEVE) . B TS N B, Python 7 HAth Windows F &% E W AT T, MARLE R %
DLT- A A [R]  BCE

e M1 R AT R 2 0 R ) R A A R L BB R DT ARG . I R R e A 5
1EE ML B E B K B AR RS BT A SO, &g | Am R B D8 &l . SulEmasis b
W AR R OISO S, DARECR B MG B REEOA ] . 5 McAfee 0 & [EWRAM T A A3 R 500 U B)
I, Bl E N ERE .

6.4 wnfa# Python [EIARFETT#ITIE ?

2 Mot Python [FIR 3 58 509 — 45455 2 s fin) B 7 R EWE AT AR A T ELg .
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6.5 *.pyd {§2 % H DLL #HE] ?

B, pyd BEBULUR A, At 2@ E, RRE 4 ([E foo.pyd [ DLL, HI'E %2 HA KX
PyInit_foo (). #EEARAPAKS import foo” £5 A Python [ElZ%, Python ¢ €% 28 foo.pyd (DA} foo.py.
foo.pyc) , NS Python 0 E|'E, A& EHITN PyInit_foo () A EWIIHI. VRERSE IR .exe B
foo.lib %k (link). [HF)RE €r8%L Windows B3k DLL (U 777E .

fn AL, foo.pyd 18 27 p& {5 2 PYTHONPATH, Hi Windows J{] A48 27 foo.dll fERFE AR . 14k, foo.pyd
RA LM, AT ISR B T8 dll, U3 L 0. A48, Wi
¥ import foo, foo.pyd 52 EEA). fF DLL #, #i45 2Pl _ declspec (dllexport) FEJRIAHE A
WEE . fE.pyd H, AL RAE ] H RN list (FB%1)) e sk,

6.6 I0{T4% Python &\ Windows & FHi2stch ?

1t Windows Jf FI R 2 ik A Python ELwe AR AT DA AT -

1. ANSEE 1% Python 7 % /R (1).exe # . ¥E Windows |-, Python 4782 —1# DLL 7 jig P A 41
(¥ import, T ARLERIALAS B /2 DLL. (& 2% — AR IEG S . ) Bz
pythonNN.d11l; Bl RS C: \Windows\System {1, NN J& Python 4, fFlan”33” w2

& Python 3.3,

PRRT DA 388 P R AN [7] 7 5 2B 45 3] Python o A IRF LS (load-time linking) F/R 25H 45 %] pythonN .
Lib, M 7B ES 45 (run-time linking) 578 258 45 5] pythonNN . d11 . (—f%[Ef#: pythonNN. 1ib
& pythonNN.d11 A% T import lib” . &2 H @ [FISEE:RS & FAF9%. )

AT A R K TR, g FE A e S e AT IR . R RS ZH ] Win-
dows LoadLibraryEx () # = (routine) 3K # A pythonNN.d11l., #%Fe =A% 0678 1 Windows
GetProcAddress () # AT IEE, KT pythonNN.d11 Hiff) (RIE] Python C API [f))
R ARG R AN Python C APT FE3 R C R2xUAG, B A2 AT DA {38 Lo FR i i A
EIHAE .

2. WNSRARGE ] SWIG, BRI n]#EHA b 37— Python [ 7oA |, %ASLAH 8 1 A2 210 R RT method

(J73%) w4 Python i}, SWIG EIRpE AT I Y BTG . AR, et C Rl
FEEIRexe fE () VR8N DLL RS, TiE WAL T4

3. SWIG j# s — i init pRX (—H C /), HARBEIE TN 2. i, e 4
2 leo, HIF init KX EAA4[E initleo(). WA B SWIG shadow class (#H[E]), HI init pR =€y
#4[F] initleoc(), 18 &I 4R L4 shadow class filf H i K 2 #4517 helper class.
PRAT DA B 2 g C Rl 45 2] exe AR AR R, PFRYA) 451k pR X0 28 30 import A5 4H i
Python! (i& 2% A IFAFHI P FHE. )

4. fEZ, ARATABE I AN RESHS , AR B SERE AL 4R 1L Python FL##%4R .

#include <Python.h>

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

5. Python ) C APLA WA FE, QSRR MSVC (A # E: pythonNN.dIl F ik ) LA Sk,
18 LU R R A A

MRE 1 i FILE * 51800 AE TR SR R, L 4Ee (multi-compiler) [t B35 6 482
VEVER, HEEHE g2 as ¥ struct FILE MRS AN REENEBERE, SR _ IR
_ R

[/ 2: SWIG £ void iR ([E)4: %€k aX (wrapper) I € [E)4: DA AR :

6.5. *.pyd 2% DLL R ? 67
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Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobj;

1%, Py_None j2&—fHE 4, ‘E@EME] IR, $51i pythonNN.dIl [ —FEAFE] _Py_NoneStruct
EIRE R AR MR, MR U TE 2 g R ol G . st SR Ul B [ -

[return Py_Buildvalue(""); ]

A ATRERT AGE ] SWIG 1) stypemap fir 4 DA H BIEF TR B, MEARTOR BE AR IE W IEME (3
se—fH5E 2R SWIG Hi T ).

6. fifi /il Python shell [FIZ 4 /R Windows & I F2 3 [ER 2 1 — 1 Python B a5 0 A 2 — i 327 ;
LT S T R E R B R . BN, fR (2K wxPythonWindow class) JEq% B E ).
—f (A B iE . S a% 0 % #E: 3 Python FFRAHEMRA L M. IR W] DA Python [ i/o &
E 1] (redirect) | 1] 29 S PR ARALMI 44, R BEAR L 75 243 & read() FI write() method [
Python ¥ (AR SEAAH P e 38) SEPTRA T .

6.7 0{aIR5 L IR EEREFLET Python [RIGEE B tab ?

FAQ AN 1] tab, H. Python Jal#%+5 S PEP 8 A/ #iaX Python RExCA 6 H 4 2545 5 18 22 Emacs
1) python 1A FH &HE

FEAT My &, i ab A MR Gl I . MSVC FeigJy Tite —bk,  FLWT DARERA i ()l
FAZEAE: T A » 3R > Tabs, NEHN [THR) RSB, f [Tab K/ 1 THHER/N sEE 4,
IR [ A B4

MR A tab FIZSHEE T S B oo B &, H] Python €5]%f IndentationError B TabError,
PRULTATDAEAT tabnanny B, ZERUBLA R AR H [ .

6.8 NI ERPAERE L THRE keypress ?

@Fﬁ msvert B, &2 —AEAER) Windows B A . BEFR T Mkl kbhit (), #ZRUEi
ijﬁ’ﬁ%ﬂ%ﬂ@i (keyboard hit), PAKMRI getch (), #ZRN GRS —HFxHA @ﬂé},ﬂéEﬂtﬂ

6.9 fN{THET;EiR api-ms-win-crt-runtime-11-1-0.dl f93&58 ?

{3111 Windows 8.1 ST FLBLACING, 25 oK GAE ITATH ST, U A 67 Python 3.5 DA FHONTA S 4 525
WEE). AT HEORAR FE R AE 332 S E ELAR SRR, SR v E R, 353 9 Microsoft i % 71
T ASHB 8% C Runtime 58740573 -
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BRERENEE REESE

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

Python [AJERIERRAS € 63— Tcl/Tk /N T HAE (widget set) () {2 m) A 1ET, FRE tkinter. 35 7] B /22
%4 (HEE B E1E Python By R L # HEH 1 TifcA ) AR . A8 Tk BFEATERR (B8
JRAAE R, 352 [F) Tcl/Tk 1 . Tcl/Tk F macOS. Windows Fll Unix F-& 42 5¢ 4 7] [E] (portable) 1] .

MARIREA T 6, 2 Hofh 8584 . 7E python wiki b Al DS — {05 1 £ 1A L4513 S0 11
GUI HEZE I 5.

7.3 Tkinter By

7.3.1 infaaR$E Tkinter EAER ?
Mk (freeze) Je—(ARER M M AN TR . FEBRAT Tkinter AR, G AU 2 LR HO
o7, PRz e R 9R TR 22 Tel il Tk i 2R

3145 I RE 20 EE Tel A1 Tk pf 20— [EVg 6 2 — R ME ¥, (EIESATEREE (run-time) fifi | TCL_LIBRARY
1 TK_LIBRARY PRI OO $E m) 5% o X

BRI EIE LA AR, R R R R Y Tol AR A3 AR b . — ] B s
T.HZ SAM (stand-alone modules, 37440 ), B2 Tix #EFTARAY—EB4 (https:/tix.sourceforge.net/)

FEAE SAM gt B IS E T @& Tix, ¥ Python [J Modules/tkappinit.c H1J Tclsam_init () %
PR AT S RIEnY , [EFIEE libtclsam A libtksam 5# %5 (/R T fEt € include Tix pRz)E ) .
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732 BEEOTLUEEFVOBFEIRE Tk EH?

1E Windows PASMF-& FR2FTPARY, fREEAFER T B2, RLZMMEEIRN V0 X, Tk
HA %0 Xt ) XtAddInput () FIeRZNIFIY , B RERAREEE!— (R B0 (callback) P, VO FE—{iHH
LEHARSF (file descriptor) A HEFTIE, 3% R €r78¢ Tk mainloop #EIERY . #52[F tkinter-file-handlers .

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

—ARSHBER A2, [EE R IARX (event handler) T ASEI45 #1454 bind () method fygEfF, {H
FEFE T AHER SR, , w2t B A

e R, [EE 2R/ N THEES [ BEEE (keyboard focus) . AL A Tk [EIW]SCH: A A £E B
A ER. B, B -ENTH, fRehRes (EREHREE; #2[E takefocus #IH) .
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CHAPTER 8

[[EMH(E) Python #REERIER L 7] FREEE

8.1 {+FI& Python?

Python @ —MAEAFEF . EHM R AT R T [H[E Python B A Z) S EINRES . EAE—
LEE AR B g AR N SRR S TR (e eSS O B 38 N ST, B140 Google,
ENC Nty E R /N

AR ERE S Z B Python BYRIGH, 7T RASENE Python 15257 157 | B ARETH -

8.2 [Flft(F] Python #Zedt FEF pY keS| 2

FUREEBLG S Python IREET, (RICIMARFSHN , WOH T RE B I T R TR 2.
o LS TR R 0 0 1 A0 A e R A L EL 85 T Pythons Aol 2 Ll — S e 9 85 1)
W EL AT e 22

o LAY S =5 BRI RELA Python 3 F A1 H 224 1 Python, SEtki A AEIA L,
1€ GUI A2 48 frl i A L () AR AR A

o BBk Windows #5222 Python, % 2488 I SCFH T, FRAM45:%0 HP B Compaq M i
A% AR TH 3% 224 Python, HHSRAY HP i Compagq #5737 BE T H A2 1% Python 355 T .

. ﬁgﬂ‘ﬁ@ﬁ/{\ Unix &%t, 40 macOS F1—2¢ Linux F47TRASTE 204 Python; "B 90 S e RLpi 2224
[E,

8.3 F [ B1TEIBR Python 15 ?

FHEAKE Python 122455 EE .

A NI L E 4 Python, ARWT BATRSIREIRE, B A @i LM & . Windows ERERKH, W
il & (Control Panel) Hhag HIGH /A2 IR AR AR MR 2% -

7 Python S #5155 =Ty M RE L6 , ARt ] AT ER, Az N AU R IR AT . IR RZ
P AR 2 e T R T A LB EJ: Python,

TR RS Python, AEERBERE . BRI F AL THANZ ERAT W, & BITRERE,
i Python #8257 11 T AAR UM VA IEHHUAT. BEH MR, A BemR RS,

7


https://wiki.python.org/moin/BeginnersGuide
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APPENDIX A

>>>

83X shell (Y FEE Python 7R850, 5 WU RETE B o DA LB 5 e A TR RS S 01

AR

2to3

o TE— WA HER RS IR . FE— BT A A E R4S (delimiter, BITNIESE. 74558, 1E3E
gk =519%) R, sURTEE— Mg (decorator) 2 1%, Tlii AR HEHE, T B2 shell
JRHYTEF Python $2/R5 TG

o Fi# Ellipsis,

— {6 Python 2.x F2 A5 EE Python 3.x FEalAY TH, & BB/ 0 A A A
TERCL I, T L A A R T i A 1 3 R A T g e 2R

2t03 FE ] AEEHE R B DA Lib2to3 gl il Bt T — (MBS A I8, 7E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (il 3L KE])

g R EHIE (REE ABC) $#{IL T M ER N E R E, 1EEduck-typing (B TFE)) A4 7.
HAMBIR TR, B2 hasattr (), AIEASEMEUR M M GA0SEER (61406 FH ST ¥ (magic
method)) . ABC [EJfJ[EJ#E 1 subclass (FHiE]) , BMENHER 5 —1 class (JEE]) , {Hg50]
¥t isinstance () } issubclass () ¥k #2[E abe BALMERN 3044, Python A 7 £ B
ABC, HINERI G (7F collections. abe #ifl). 7 (7F numbers ). B (FF 1o i)
J import FAGERFIEALS (FE importlib.abe BifH). KA A abe B E . H O ABC.

annotation ([FJf)

— BRI class B, BRI 2 B0 R EHE AR BB O RRED . BRIEOL, e AR AE[Eoype hine (B
EHER) .

TEATERR (runtime), [ 353 00 [ RR SV A AE I, (B4Rt 0, class JBMERTR X W EfR, &5
Bl e ASAH . class FIpKEUH) __annotations_ FRFREMET .

#8522 [Elvariable annotation. function annotation. PEP 484 1 PEP 526, 1502 %A tohheERY .
R A (EVRR A A B 8y 75 5% 2 [F] annotations-howto .

argument (5[4)

WY pR 2 R BB 45 function (B{method ) W{H. 5|8CE WifE:
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o B4 7| B (keyword argument): FERFNFIY | PLERE)IT (identifier, 14 name=) BHFEMIS |3,
o2 DA ** KA dictionary (i) [EI{E R EERYS ¥ Bilun, 3 Al 5 #J2EPAR complex ()
WY F ) ) g [

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

* 12 % 3| 8K (positional argument): A ZBHH 5| BN 51#. (7E S | o AE— 85 B RAE R &
B, A (5) fEE * 2 & ierable (PJEWCIIE) TIOTCHEPER. G0, 3RS HZAT
ERCENOIVACGIE &

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

G BCE WA E Sl X M R A A e, R SERE A R AR R I, 552 calls T2, 75
Ak b, ATATE S SR AT DA AR — 5 [ Rl (B G i o A [

A2 ERTEEparameter (23%) WBH . W ABER 7] S0 4 3= M ey £[F], PAK PEP 362,

asynchronous context manager (JE[RIZB 5B BIZS)
— i AT AFE ] async with BRIAX i RSP F, MESEMEFR __aenter_ () M
__aexit__ () method (J¥%) AG=MHINY. H PEP 492 5] A

asynchronous generator (JERIBEIA:ZS)
—{l€r [A{# asynchronous generator iterator (AE[F]ZEEIEEENLES) MER . BEREKSG —(HPL async
def E KA FER (coroutine function), ERFIMEEME T vield R, ABAM—RYIAH
i async for [FIREMIME.

T M ATRE I A AR — AR P A ek X, (EAERELiEs , WT e R Fn 3k Bl 7 [E A BEX
% (asynchronous generator iterator). #—HFREN TR ENERE, MO E BN, PAREGE
o

— AR A EVE RS R A R await BRI, PAK async for fll async with PR,

asynchronous generator iterator (JE[R]2G(EIZ:2SEICES)
—{ fyasynchronous generator (FEFEVERY) RSB

& s —{Masynchronous iterator (AEFIEENLHE), B EDA __anext_ () method gIFY K, &[] {EH—
E T % R {4 (awaitable object), %A EAFAATIE A E AR R T80, HEBE N —M yield
B yield GE{E AR, ERt B0 S ke (35 M s M E iy wy PR . HaE
R ¥ EA ZBERENS P __anext_ () [BIMEM WS AR BIER, &R E LK
AT, 52 (E PEP 492 f1 PEP 525,

asynchronous iterable (25 [ [EfCHf:)
— M Y, BV PATE async for BRAA R . UWHREMW _aiter_ () method [A] & —
{®asynchronous iterator (JEFZEICEE). B PEP 492 2| A,

asynchronous iterator (JEFRIZBECZS)
—{HEME _aiter_ () Ml__anext__ () method ¥k, _ anext_ () WEN{E—{#awaitable
(WS E) o async for GENTAERIEENMR AN __anext__ () method i [l /it ] 26 R4 14,
HP'E5|% StopAsyncIteration ffl4b. H PEP 492 5| A,

attribute ()&M)
— R LI A B RO ME, RZ(E K RE 75 1 ) 40 P i 502X (dotted expression) [ 44 g 22 B . 3]
an, WP o H—HE N a, HIFZETERELA 0.0 #i2HE.

WER—E T, 6T — AR B identifiers T e 36 2 #h([E)4F (identifier) 118 14 & 4
FIRERY, BIANGEA] setattr () o 1RIEFRI B 1 M6 0 1 BE 2 B SR xR, T2 5 B
getattr () FKESE.

awaitable (W[ Z:55911)
— [ T AFE await R X P HEEH AP 4. B0 PA R — Wcoroutine (hHE) , @ — A
__await__ () method ¥, 352 ([E PEP 492,
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BDFL
Benevolent Dictator For Life (&S {-28M#3% ), X 44 Guido van Rossum, Python [ .

binary file (- JERIKEE)
— 1 BEEREBURN 8 A bytes-like objects (BN TCHERYIME) W file object (REZEMIF) . iR R A B+
A DAL (b, 'wb 8 'rb+') BIEMMEZ . sys.stdin.buffer, sys.stdout.
buffer, PAM io.BytesIO Ml gzip.GzipFile EHi.

w2 Eext file (CFEE), ER—MHAEERIRIEA str WIRERYT.

borrowed reference (i1 18)
7 Python [f) C API 1, f I 2 —RE WM IR, Hh i o EUSEAEE M2
MR, IR B, o E) 2R R F5 A (dangling pointer). 4N, — K353 ML (garbage
collection) T AFS B39 {41-1) e 15—l strong reference ([FIZHR), T4z rsHE

$borrowed reference WERY Py_INCREF () DA B HE (in-place) ¥ [EElstrong reference 245 ik 1
¥, BRAERZE AN RBTE SR — IR A 2 IR i 8E(E). Py_NewRef () Rz HT HIHA EEr— 188

Hstrong reference,

bytes-like object (JEfc4lhitk)
—1 3 4% bufferobjects H.BEEIRE ) C-contiguous SRV . BHIEHER bytes, bytearray
flarray.array P, PAKEFZ % M) nemoryview Y. FEATCAHER Y4 PT F A B8 AL
R A S SR A A . R AR R RNE I socket (FHEE) k.

UL TR A R AT . (EIIA SR A @RS L AR [ R R S A e AL R 1
AR SR (E I ) Y4 bytearray, PAK bytearray ) memoryview. i85 75 2
BRI AE AR T Y (TN Y])) s B3 bytes, PAM bytes
Y memoryview,

bytecode ({IC&HE)
Python 1) J5% 4 1 & 4 i i AL CALAS , B2 Python F2:UAE CPython BLFEES T YEBFRTE. #% (L
TCAHAS R PR pyc BT, PAESE R TR — AR R R RE s peskl (W] DA 7 S L 18
EgREN CAHME) . S [T EEES (intermediate language) | #2E) 281 THE— W virtual machine
(EWttar) b, sZEW S G AT B 3 1 O AH A% 3 HE A M #3105 (machine code), ZEERMZ, 17
TCAH RS PR a2 VAR R R Python [EHEMEAS 2 HIEAENY , R BEXE AR [RUA Y Python 2 [H] AR+

(LTS8 25 2 7] DATE dis ASTAH A [ HH SO 4R 3

callable (wW:nL#{t:)
—{H callable J& R] ARGIFERY AR 424, WU IR AT REDA R A B0 — A5 1 8 (3% Wargument) :

[callable(argumentl, argument2, argumentN) }

—A function BLEGEAH fjmethod FJ2 callable, —{HAEVE __call__ () J7¥ERY class 2 B il 2
callable,

callback ([a[if)
VIS | S5 R 1) — 18 B 2X (subroutine) R, &7 A A LA R ] B e LA 7«

class (JiE])
— P A A e AR . Class 11922 230 7 @ £ & method £ 3%, 182 method 1] DA
£ class 1B LI THAE.

class variable (HE[E/528)
—fHAE class "PREFR, HIERZLBEAE class IR (RXBINEFE class B ) wiis ok sy,

complex number ([E14%})
—HI AR EHAR ST, TR BT G 2R [ B A — W ERR 2 F. [Eldogh 2
[ElEEA (-1 PR POECERT, AR SR g (E 1, TR RE) 5. Python
[ T HEHE %, ©rARENRERIRES; FRRaE - mesn 5 sime, sl
3+175. #EHF math BEAEIR THERH M RER, F5600 cmath B4, 00 12— A5
MR EEET e . IARIEG 20 2 B e MoK, AR T AR VR T DA% 42 b Z 0 T
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context manager ([5EE5PNES)
—fE ] AFE ] with BRI RERBE:, MELEREFR __enter_ () fl _exit__ ()
method A% H ). #EZ[E PEP 343,

context variable (Ji5hE5s))
— {8, HAE T DARSE R ST SR i A e AS ] o S5 28 U T4 [ 384+ 77 [ (Thread-Local Storage)
eI, — A R AT A T R A R R R(E . AR, BEASBEEB, M T s Re e
BT, MRS EE Mg, RIEETTRYIER2T# (concurrent asynchronous task) Hi, #f
béﬁ%{ﬂj(%ﬂglﬂ ° %%% contextvars,

contiguous (JHAEIT])
R —f 4218 [ 52 C-contiguous 5% & Fortran contiguous, I’ & e Hipi i E S 480 . B4 (zero-
dimensional) {4 [ %S /2 C M Fortran contiguous ., F—#ft (one-dimensional) [#i%1| /| 4518 H W JELERD
TR RS PO A AR RO HES , TR PR P LR IERY . 7F 2 4% (multidimensional) C-contiguous [
Fr, FERC RO NE T A I R, AR — RS s b et 81, £ Fortran contiguous
Wz, ARG bk

coroutine ()
ff2 L2t (subroutine) ffg— M E ROt MRS A AL 0 It A ED 25— S 1
EGR . R AT ALE FF LS N R B IR Bl A L SR AR . EMREEIA asyne de £ BRIAZHE
HIE. HaE2([E PEP 492,

coroutine function (FErA=)
—fA ] i corourine (FhFE) PIFRIRES. — M FEENEEVA asyne def Rz, [Ev]EE
4 await., async for fll async with BT, ELpEH PEP 492 3| A,

CPython
Python F2 555 FIAEHE B /E (canonical implementation), #¢#E7i7E python.org |, [CPython | &1 #F
FHTEL R A, Al M B R B RE F R EAE, 40 Jython B IronPython,

decorator (Z:fiizZ%)
—E R, TR E S R, W E TG ewrapper #EE, B El-—E R X1 8 (] (function
transformation), SEHFESHE REME classmethod () Fl staticmethod () .

Aetian ik HUE AR . DA ek U FRAERE 3R 2 SR -

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

@staticmethod
def f (arg):

Class WAFAEAHIR S, (EAEAREILL O H . B e 2 1%, w2 E e 56 class
S FEMEI S

descriptor (1iiA%%)
EEFET __get_ (). __set_ () 8{ __delete__ () method [9¥{t:. H—1H class J&EE—
TEFRER R, ERERR AT G e B A SR R s . W H, (M ab KBS, st sEIRR A
JEERE, &7 a W) class FHLAP AR A RRE o 0, BIR o 2RSS, TR ER R AR
method ErgITIY . EHEIRER B E IR AFEAR Python (YRS, WEEMEHFLIhREMERE, BLL
hiEHE . method. J&VE (property). class method. [EJfE method, DA J% 3%} super class (4QHHE[E))
e

B 72 4 method YT M, 52 descriptors Bl iR #3467 .

dictionary (zilL)
— I B ¥ [ 51] (associative array), HHT 2 8 G it B . S0 DURATAAEA __hash__ () f
__eq__ () method ¥, #E Perl g FEEIAEE] (hash).,

dictionary comprehension (L4 &iEE)
—MEZEW I, HARER T E Y i s e R, [ B A R DA 52 i ]
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results = {n: n ** 2 for n in range (10)} €EFA&E—FFH, BEESTH n BITRE

n ** 2, #52I[F] comprehensions.

dictionary view (zHURGHL)
# dict.keys (). dict.values() M dict.items () F{EIYIFRREEFZHARH . S MERHE
TR IEH B A, B FR R I BB, A s L B . 2 E G A
HHE)E 8 list (52%1)), A list (dictview) . FHZ(E] dict-views.

docstring ([EIH)
—fHAE class, pRNEBLAL A, VEESE SR U B T SO . BESR T EE AT R € i 20
I GrReap R, [EOIA T class, BASRBEALI) __doc__ BEMEF. i) H il DA
H[EVE (introspection) HC[EEE , A e 2 A B I SCOA7 IO R A7

duck-typing (W f-24[E])
— MR GRS, TR AR A M BB R 2 R S A B RER A BUm AR 2
()52, method I & 1 & ¥ A b Py s . (TSR e AR ARG — G 1 HL e e fg —[E g
T, WEE—EL—EET. ) HEEG e ZE, osksra (@ eegn
(polymorphic substitution) AT () @G PE. W6 T AREI SR ] type () B isinstance () i
rlEt. (ERdvEE, M TRE DA 36 2 48 ik 285 (abstract base class) KR TE. ) SR, BiEH
GEH hasattr () Wik, SiEEAFP R EERTEM .

EAFP
Easier to ask for forgiveness than permission. (FFREXLFERA VT ER S ) BT [ Python 4l
AR Er SR A R S S VR A AE (BT % (R o o 91 T R PR 91 b o 3 el () L 1 A
HAFr O RAFAERT 210 try Fl except BRI, sZRWBFF 2 HALGES (140 C) # RWLBYL k%
TERLT ¥

expression (FHFL)
— B AR R ERAE . EWEEE), — S s, AR, B ek
Y 53 S A T R BB, T ST R R . B 2 HALRE S R, [EHETE
Python 3 FH AR 2 B X . F /MG —Lstarement (BRIAR) AREGHIEER L, FlU0 while, X
{H (assignment) # /2 FfA, MR EEE .

extension module ($% 7 Fi4i)
—fHPA C 5 C++ S B WARAL, Bl ] Python 1Y) C APT AREEAZ .U e fff 5 R U e A T H8)

f-string (f &)
PA T 5 E BRI R SR R [f 2R, B R UM R SO SR . i 2(E
PEP 498,

file object (H§R¥fk)
R T AR 2 1) (file-oriented) API (#ll read () B{ write () 45 method) MRERAEITE ¥
TR RIS g i 2, 6 BB o A 30 B B A A 28 2 LAY 1) ot A7t i
SEE (FlanEEEs A /. RS EsRE R . socket (3. E (pipe) %5) MITFEL. RV
WL REIE) 28 4% £ 1 (file-like object) BY B 37 (stream).,

HEE L, H=REEEY: RN =548 5 . Sl — B 158 SR T4 % . EMMAETE 1o
W e . B REEY R A2 open () .

file-like object (JFRSRit:)
file object (FEZEPIF) WIFFEFE.

filesystem encoding and error handler (43 2 &% i il HIEE 5 i BH PR 2X,)
PYt/lllzon R — AR S AN SR IR R R =X, AR R B AESE R AL, PASGK Unicode %t
MRS

T 22 2R 0 4 R 0 ZEU R 3 BE LN RIS o A /N 128 [ TCAL . ANSRAR R R S s i MEvA TR AL BL AR 35, 1
API {0 &5|%¢ UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HIRNEL
A 8 R 0 A RIS R B i B R X

filesystem encoding and error handler (%8 22 %% & 15 A1 & 52 ) ¥ o () & ¥ Python [E) ) K
PyConfig Read () PRI KALE: #H&[F filesystem_encoding, DA PyConfig [ E
filesystem_errors,
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ek zFllocale encoding ([F I 4RHE) «

finder (=Hi7%)
—E P, e ER(ENEAEY, import A K loader (FALR) -

¢ Python 3.3 BHIG , A WA FMES: TRAE 5 % (meta path finder) €{# ] sys.meta_path,
Wi¥44& 78 B F 4 2% (path entry finder) € {fiff] sys.path_hooks.

#2[F PEP 302. PEP 420 #11 PEP 451 DA T f# ™ Z 411 .

floor division (Jn] | IU%RT:)
] AR 25 B I R U BB Ry o 1) U BRYE I E R T2 / /. flan, ER 11 // 4
HIRFEAERE] 2, 8 float (FREEL) BERRWEFIIER 2.75 AR, ER, (-11) // 4 HEERE
-3, WER -2.75 #ie TGRS, E2E PEP 238,

function (R
R B S, E REEI R e et T AR IR S sk 2 (M 5| 1, i3 e S gl
JR R R AR EIT. BiEsEparameter (28%). method (J578:), VDA function Zfii.

function annotation (FXEIRE)
oK 3 22 8 [ 1 — M annotation ([E1FE)

A EREE R 2 Ee = g, SMERATEY R WM int 518, Eef—@ int @
e :

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

of 2 ERE R REAE function ZEHIA FEATIARRE .
7t 2 [Elvariable annotation F1 PEP 484, ¥4 WINREM A . BREBWREERTE, Bzl

annotations-howto .,

__future__
future BiAR: from __future_ import <feature>, ®I5/R & =es(H JHATLLLE Python
PRI BE A A rp i B IV P R B 3, ARG B Bl A, T __future_ BUAHAIRE T

feature (7rfie) PIREMY(H. 73l import LA [EIS HAFBOR(E, VRAT DA S — BT D RE 2 ffIRr i
PG BILERF, AREMRS G (REK) WIERSm6E:

>>> import __ future_
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection (3% nlik)
RO IR BN PR R, R R R i AR . Python AT R B, 2% 2 MEF B (reference
counting), DA K — 18 G [V I 1 H B 2 BR IR B (reference cycle) Y JE B BT MWl ds (cyclic garbage
collector) &5 it B3k MR W PAEF g ABE4H 38 JLat A 74 il o

generator ([E/]:3%)
—{ €r [l generator iterator (EVAEZRECER) M. EHEERGE —MHEFHEREX, EARKLE
AET yield EHN, REE—FRINMME, SLE W R for R, 8020 next () KX, HRH
R — A .

T AE TR B AR —EA g, (SRS, T ie R Rl AL SERE. #HE
TR EERERSRE , MEat i se B itral . DABESLE 5

generator iterator ([FJZ:Z$EIC2S)
—{# Hgenerator ([EVEZE) sRCHTESL P

FH yield P EaMAT, FR M Elimikeg (R R M E b1 wy Buk) . #E

3 )%%K SR, BE i Ik AT (B SE g R IRp R 0 B A 1 e U IR
i) .

generator expression ([F)2}: 2§ #55)
— (g mEE RN ERA . EERRG—EEFWERX, B M for T, & e
e TEE s, @R R 1t PR A AER X GESNE w2 E A 2 -
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>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (Z%1pfX)
1 £ 2 R A B pR X, % o X S [ 1) (BB VR [ (Y S P o] 3 % G O A
Y, B EE Y (dispatch algorithm) 2E[FIE .

a5 [Elsingle dispatch (¥—3H) #5565 H . functools.singledispatch () Hffifefl PEP
443,

generic type (Z7I[F)
B 2 WA (parameterized) fynype (RUE) s iE#E (A AC8E), B2 1ist Ml dict, &
OB [Fie = M

g2 AE 4~ RE. PEP 483, PEP 484, PEP 585 fil typing 4.

GIL
#5 2 (Flglobal interpreter lock (43 228481) .

global interpreter lock (4% 8H)
CPython B ws I AR, 1 DARE DR B OH8 U — BT 44 BESLAT Python [byrecode (fizyC#
) . FwEW AP (EFERH Y EIEAE), 1 dict) HEjHLEESETTAE (concurrent access)
WfE B, AT AT DAfE b CPython MY BCAE. 8@ e E e, SRR EA S ME L HAT4
(multi-threaded), {FAXfE 2 Gt 1 2 s LS O M AR RE IR LAY — R4 P4 71 (parallelism) .

SR, A Le PR R4, M R E M a2 =y, Bk s L AT R A ol A (B 5 145 4
(computationally intensive) [RTF5E, ATDARK: GIL., B4b, 1EMFT VO K, GIL 48 2 erihfEig.

WEEA AR (MR ATAE ] B (DAOE R BRI SUE S L R B ) 1055 BRI
U1, WERE—fiys— RSN, Meeeaprak. —BGRE, HEOIGEMAREmE, &
FRSEREIRERT 2, AT 5 A AR

hash-based pyc (ZREIZEHERT pyc)
—{E (L TCALH (bytecode) BT A7AE , & I A [EVE T AS /2 38 HE R AR AR R A B AR A B RE [, RHe E oA
Rtk . #E2(F) pyc-invalidation,

hashable (7] §E))
W E A ENE, ZEAHAEGER F RS (EFR%E MM _hash__ () method) ,
BB A EA O (ETRE— _eq__ () method), HREVE Ml =T #EW . LhE4s
SREH S Z A8 ] AEE 1, e M b ZE A AR TR A EME .

AEENE: (hashability) {fi— PRI A dictionary (F4tt) MYHERI set (Sfr) HURE, HEELE
R AR H TR A TR E .

KZ 81y Python AT S E@ Y402 T AEEY : "SR AEE (BIAN list 57 dictionary) [EVAZ; TR
AR (B0 wple (JCAHL) Fl frozenset) , JUAHEMAYICE R TEER), BMA S 420 i
Efy. AR M A€ class BYECH], HELeY F e B E ] AR ERY . & M7E A LU
AN (RAFEMERCRE), mEMREENRAE A EMY 140 .

IDLE
Python [1}] Integrated Development and Learning Environment (%4 BH 25 BB BEES ) . idle 2 —fH KA
() A A B R AR IR BT, BOR Python BT SEA TR — A2 g 11

immutable (A w[5&91))
— A HA B ER. A3y aiEss. FHA wple (Joél) . BHWIFE A REHISCER
NSRS [ A (b ZE R G A, MBS, — B . MR SR RENE Ry, i E
B, 140 dictionary (ML) i —fEGE .

import path (5] AJf%)
—EAE (SssieA B ) WFER, MARLEALEHETE import #AHKE, & @iparh based finder (FEJAHE
R A es ) BN E . 7F import [, AL E Y FEEEHH sys.path, (HERTEM
(subpackage) 1M 75 , ‘EWAIREEH A LEMNH _path_ EFit.

importing (5| A)
— (AR . —EBLAL ) Python FE=UA AT DAE M BEAR AR, ) — AR AL H 11 Python A2 CHS {5 .
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importer (5IA%})
— (A REE AR XA EBER finder (FAgAR) tRloader (BALR) WF-

interactive ( H.E)I1))
Python A7 — i B BN EFRAS , 16 F/RN IR AT DATE ELRRAS 3R 7 ool A PR AR, ST RIS
MEAER ML R . REES python, NFEALMGH (WTREFE b & VR FE IS ) 5k B st
B). aalE e EEA S IR ER Y (FERCE help(x)) .

interpreted (Pi8RY)
Python j&— M B #3E 5, M S ErE S, NtE I 54 T fE7G Lo, (HIENA (7 JC41A5 (bytecode)
SRR AETE . BN FIAE R T DA E R E AT, MO TRE R N o — AT, AR AT
B HiEa sl i eh oA AR BREE / RS, R e M A AR = A TS g . S
% Flinteractive (HEIH) .

interpreter shutdown (P73 FH)
i Python E{FB#R 9k ZKBHPANY , B arf A— BRIy B, 7 e B i i A s e & s, 11
TR AN 45 TR PR SR EIR A5 M . @& 2 WRIFE U35 3 ) ) 35 (garbage collecior). 38 REEIE#E i FH 2 B
TE WA HERR X (destructor) 5555 | F A1 (weakref callback), [FRf7H A o RE 205 . 7 BH P I B b
%Lﬁﬂ%%;’;?ﬁ%;@i%ﬁ%@%% , WIEE Bk A G IR TREA A TER T (8RR K112 5K X R AL
BOEE ) .

HEG I F 2R, 2 __main_ B EEPOESTHEIA T AHATIE .

iterable (WE{C#1F)
— TR AEE— Wk Il — R R . ATERAD PR 6 T (AR BT A P 7 E] (182 List, str
Ml tuple) FIRLEARFHAE, B2 dict. 4500, PARARFTERIENT class P14, HERLL

class &5 __iter_ () method B2 & {Esequence (JFH)) SEEM) __getitem__ () method, ¥
T E

A EURYI AT A for EIREIAIFF S HALTE B F ST (zip () map () ...). &M AT E4)
PHEES | o A E R iter () KB, B GERZY A RE—MEERR . HEMR R 7 et
— A (BT ik (one pass) . (HEIAS R, WHEA—EEIPN iter () s HITIEEEEIR Y
. for PR G A BHERIEFLZ L H , BRI AR G 2 S, FIREEIRE 0 R
HZEUEs . BigzElierator (EURES). sequence (JE4)) Flgenerator ([E)ERE),

iterator ([E{t2%)
—fHF R ERRA E. EEREERZRA __next_ () method (B /245 & 8 I8 45 [E] 4 oK X
next () ) K7 EEER RS TEH . EAFA ERIE, BIE5]% StopIteration fl4b. Bt
W, ZERSY g s, M E{T%H _ next_ () method [yiE—0EN], %5 H & KD %
StopIteration. [EMU#RMAZEA M __iter_ () method, ‘B &M EEIRIMIEA T, BrAGEHHE
EMRCE AR T EU 2, ELT AR K 22 o F HA T B R 435 & . —RIREEI BI41, =8
#t Z i [EfC (multiple iteration passes) (ARG . — &AM (122 1ist) ERFRREEEELS
iter () MABALE for EBHMEHERE, #HEEE —MamnEes. HERSERLE (2R
ﬁ) e, @ e —mESC BB . W e S ER R, ARG
B 25 [ 254 o

TE typeiter SCHA] DAFR B 22 B
CPython E{fi:4f{i: CPython EI N R A% —H# rigsds [EDRIAEFE __iter_ () BEMM

2

JE o

key function (Z=X)
R U7 R 2 (collation function) & —{f A Y (callable) pRx, ‘& & [mlfE—f FIiAHEF (sorting)
B{SEF (ordering) {E . BIGH, locale.strxfrm () ¥ JH AT A —0 T i e & HE A 1 B HE
JF

Python PiiF2 T H., #RH3Z DASE ek A il e 2 e e el 2 L 7 30 B T3S min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Ml itertools.groupby () »

A #IE T AT — R . B, str.lower () method AJ RAYEIEIR 43K/ INES HEFF 11 68 bR
Ao B, — R BT AR 1ambda HAAGO#E, HIH lambda r: (r([0], rl2]). 74t
operator.attrgetter (). operator.itemgetter () il operator.methodcaller ()

=l R 2 F A R X (constructor) . [ T AT 57 A0 P SRR SR SE 81, i 2 E a4 o
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keyword argument (2525 185%)
52 (Flargument (5]35).

lambda
i B —expression (GEE ) 4 — B 4 1TEIK X (inline function), A 3% b8 =04 P 0y sk (A .

#£37 lambda X HFEVE 2 lambda [parameters]: expression

LBYL
Look before you leap. (= RAMIA%AT. ) 5& M Al EUS G 7E A TP sl A bk 2 w7, WA RSB
Pt EHEEWEEEAFP T2 N, HENFOREARE 1£ BUAMIEAE.

TE— M WiTaEEEEE T, LBYL FaUA7E [ =18 Ml [#47] Z 51 AT #EWE: (race condition) f
JEBE . FIINPA T AESCHE if key in mapping: return mappinglkey], WSS — @ iT457E
WA Z AR EAEEIRZ B, 4 mapping PREFRT key, HIazAR=UAGHL € K%L S T T D P 4 (lock)
o i | EAFP il =R lE]

list (Hi%1)
— 1 Python [El@ {#sequence  (J751) . BB 4 T2 list, BHEERURIHALREF oy — 18 )
(array) M AR —(H #4551 (linked list), ﬁﬂlﬁ%‘?ﬂﬁ IRF I EAE L2 O(1).

list comprehension (5 5|45 & 355
— e 1 AR M 3 8 ) AR A e R [ R PR A SR DA — 1 List (R AG f ZE ) ¥ . result =
["{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[F4&—{HFE list,
H g 0 %) 255 #EE, Fra g oM # (0x.). if ?@%i%f%@%o weRANE, H
range (256) HHIFTAITCEA S HEIL

loader (FEAZY)
— i BEEF AL P . B EEF M4 ([E load_module () i) method (J5¥5). WASE M
Bt finder (FA452%) FE., WE2HAHH2E PEP 302, Egjﬁl\abxna(lbase class (fhaREHEE), #
%[F] importlib.abc.Loader,

locale encoding ([ 38 Zi5)
£ Unix [, ‘B2 LC_CTYPE B EmM 5. B PLH locale.setlocale(locale.
LC_CTYPE, new_locale) K#HE-

7F Windows |, ‘22 ANSI U E (code page, @l "cpl1252").,
7E Android 1 VxWorks |-, Python ffi ffj "ut £—8" {E[F] &8 4% .
locale.getencoding () HJ DA ACHUAS i tak i -

WA filesystem encoding and error handler

magic method (BT #71%)
special method (FRkITE:) B —1EIEER R .

mapping ()
— AR YA, BB RN AR, HAEE {E abstract base classes (i ¢ &R H(E)
collections.abc.Mapping B collections.abc.MutableMapping FT$5E R method, i
BilfdFE dict .collections.defaultdict.collections.OrderedDict filcollections.
Counter,

meta path finder (JCEETE3HEZS)
— LR sys.meta_path [ [E[{# [ finder (FFAGHR) . TCHERFAGARILILIC A B S48 2% (path
entry finder) M BEZARR

BTN TEIE R A EY EAE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JCHE])
— & class 1Y class. Class & FEimFE & & 57— class 44 . —1H class dictionary (FHL), DAK—1#
base class (JEJEHAE]) (1513, Metaclass B35 #3738 =05 |8, [ 3% class. KUY (F8 )
PR Pt — R B . Python fYFEE)Z BE7E & REIEVHNT H 5111 metaclass. FHBAM 18
AFRERFENTH, (2 EFHERE, metaclass 7 DARHLEIR AEMNMEDT £, ©MEs kT
EREAFE S T4 4tk JBEW ST . BYER BB (singleton), DAL HF 2 HAWMATHS

T £ %3 A DATE metaclasses 2 1R 5
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method (Jji%)
—H7E class A BSEIWE & Zm ek, WIS method VEEIH: class B 91— 8 B E g hEny , HI'E e i
FZE A RE RS —fargument (518%) (M5B #HEREE) self)., 52 function (FKRR)
Flnested scope (FIRAE L) .

method resolution order (Jj 7 M IE)T)
T5 YEFRATIE R A2 R S A AR, base class (JEJECHHE]) 48 S A)EF . BIH Python H
2.3 i E RS T RS EE AN, 752 (E python_2.3_mro.,

module (Ki%H)
—fE 4T Python F2=X 1% 2H 4% B0 (organizational unit) fy¥ 4. BIHA —MHdr 4 250, BEASIER
K Python #J14:. HEAHJEFE Himporiing W)L, ##E A 2 Python,
iz Epackage (£14).

module spec (L4 LK% )
—E s, BaE R ALK import #] B & il B J2& importlib.machinery.
ModuleSpec —{EEH .

MRO
it 2(Elmethod resolution order (7RI ) o

mutable (n]5EH1k)
AT A E MTAOME, HAERFEMA 14 () o A2 Eimmutable (RSP )

named tuple (Fff#7c4)
i [named tuple (P45 7041) | /2FH1E tuple #K T RIEIK class, FLEAYTIZR5] (indexable) JC
FA0 AT DA P42 S 1 AR . 15 S AR class R DAL A Hith Al 4k

A E)E A ()2 named tuple, f35H time.localtime () il os.stat () BERE. B—HFEHAT

& sys.float_info:

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

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

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

True

A 4% named tuple 2 FIEME (0 EF) . 8, —1F named tuple 7] PAGE — 10 IEHLH class E
FAE L, KB class 2K H tuple, HEFR TH AL (named field) B AJ . @3 class 7]
PAF LHE. "PA/KH typing.NamedTuple K7, A7 DA T WK = (factory function)
collections.namedtuple () RZE.. BEFAHEIEIN T —L4E /M) method, 35 LY method A
b2 e F 57 sk [F) 1Y) named tuple W1, SEVEIRET

namespace (i #23H)
SR AT . A4 25 T2 DA dictionary (i) WEECHE. A7 [k . Ax3ekid K B d 4% 25
MAEYH (FE method ) WA SR a4 25 M o v 25 s B 1Ed 2 1o, AR L. i
40, PRz builtins.open fll os.open () ;& E M a4 25 MR E b, a4 2 W s h
Al R 1 40 2 TR R AR A A BV — M pR X, ARG ] e M T 4P . N, %5 random. seed ()
of itertools.islice () HifEhF/R, BLAHEEH random fll itertools HHAHTEEE.

namespace package (@i % 23WEM)
—{ifl PEP 420 package (£) , B HAEIEE &4 (subpackage) i —1H 285, v 45 25 & {4 ] g
EA ERn R, mHEEKRE M A E—Mregular package (IEFEL) , RNEEMEBES

__init_ .py BfffEE.
FtzElmodule (F4) .

nested scope ( Lk {1 HI)
AE(E]22 I8 /M 7 3§ (enclosing definition) FF [RS8 AE Ty BEBIARIE], — {0 R =S AN SR 27 5 — M pR X
e, BIEMREEs WANgm0h s, Fe, AFEEEETS, SR b2
W, T R ks e e B (i Ik P R S B IR, A MU A Ak 44
2 EEUE A . nonlocal AFFESNEEREIE TR A
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new-style class (#1%i[E])
—EE %, ERIEBIENTAN class YEIT A 1) class a6 1Y Python fitAsr, HATHi
class 7 e i Python U . ZEPIRE, 1402 __slots__. §iA#F (descriptor). J& {4 (property).
__getattribute__ (). class method (FHEIJ %) Hi static method ([EIBEFTY:) .

object (¥1})
HARE (BrHESE) Ko RmriE (method) MEMTEER. &R TMnew-siyle class (FixHH
[F]) B4 base class (FRHE).

package (£if})
—{[ Python [{module (F541), BRI DAL E T4 (submodule) B¢ 2B EN1 T2/ (subpackage), I
W EmE, EFERA __path_ YR8 Python I .

Wk Elregular package (TFFEME) Fnamespace package (64423 MEAE) .

parameter (Z#)
AE function (PA=) B method 7 3§ P 1) —fH iy 24 B #E (named entity), &4 B 3% bR 2\ BEE 32 32 19—
Margument (51#0), SAEFLEE R 2M5 8. S5 H FRER RS 8EA
« positional-or-keyword (Ri BB BB : 5T (HTT A% 06 2 5 R AETE A 48 5 7] S0 PUE )
1. ERSEMTERER, GIMPAITIR foo 1 bar:

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

* positional-only ({EFROZE) : H5 I —ME L REH& BROL BAR AL T | . EpRE S 28 &£
W /50, nT DAERZ P OCHT T E SR E RO 2 8, HIANLAR ) posonlyl 11 posonly2:

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

o keyword-only (JEFREAHT) : FEHH—1H H AE AR S PR iRt a5 8. AR ERM 2 I %
o, AL S (AT R R E 2 8 (var-positional parameter) B ALY * ST, #UA] DATEHAR T
EFMERREE T2, BIINPA T kw_onlyl Rl kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... }

* var-positional (fEREMEIE) : 45U —HBELMERF PSR BLi 7 o | . (TEC B 2 8,
HEZEOIET | MZ AN . BRSO ERIE 2 WA E L~ AGEFRR, Bl

args:

[def func (*args, **kwargs): ... J

* var-keyword ({EZ8R BT ) FEATTHHRALE S BOE TS 3 (FEC g3 HE 2
WU ESEEE B A1) o BB USSR LSBT H N~ REFRM, Bl 1w
B HYy kwargs.
LT DATE IS | SO SR MR B TR 1, ] DA — L3884 v () 5 | G i TR A
75 55 2 [EV 35 % Wargument (51 8%) W H. & AP A7) 4 4 # = May £[F], inspect.
Parameter class, function 2, VAN PEP 362,
path entry (J&#$5H)
fEimport path (5| ABEAE) HH—ENOLE, Wipath based finder (BB FGE) TS HZOE
HREFARZEL import FELAH
path entry finder (PX4%IHH =6i7%)

¥ sys.path_hooks H— ] FERY 444 (callable) (& B)—1Wpath entry hook) fit [a] {8 ff]—F finder
BRGE QMR PA— A path entry g (i H .

BT IR AR TE H A 2SS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (&% H([E))
1E sys.path_hooks F|FH)—{H AT AL A {f: (callable), #5 & HITE QA 7E— B FE 2 Bpath entry H
FIB, B G B {Epath entry finder (FEEEIAH FAGAY) -
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path based finder (JLRERFERI=H57s)

THBRIY 7UIAAE 54 5 (meta path finder) Z —, "B &AE—{®import path W38 A4 .

path-like object (%% £:¥1l:)

PEP

—EFIRERE R BB BT DU — M RN B R str 3 bytes P, 52—
B/F os.PathLike WEWIWM. HEFEIY os. fspath () KA, —f%X4E os.PathLike W&
] Ak (EFIE str 8 bytes R RASIKER; 1M os.fsdecode () M os.fsencode () Hl
SYETRT iR ERR str J bytes &R, H PEP 519 5] A

Python Enhancement Proposal (Python M4[El#%¢). PEP J&—3 & wHEIM Seff, ‘& fEE) Python - REHE
LR, U IR Python ) — 8 H7 2 REB % TN RERRE P ARG . PEP JE 3% B AL £l 2R 1 1 4
DA 2 T RE A S

PEP [WAEAE H 1Y), REBEIE I DI ae A4 5. A b B A 5 R R 2 RIE, ARE A
Python [t EISRAYFEED, 35 Sem PRy 32 2 . PEP (/8 2 Bt fept i B g v sk (F e [ S 3
R

#2[F PEP 1,

portion (334))

FEE— HEIh i — AR (T RERR (T AE— (M zip AR ), 5 LUAR SR AR — M Ay &4 M E {F (namespace
package)  TEK, HNfE PEP 420 FFE SR

positional argument ({3 ¥4 5|4

52 (Flargument (5]3%).

provisional API (¥47 API)

WA APLZ 4, e o 2 HE Y i 42 M1 281 (backwards compatibility) SR H, R HHERR Y APL.
SESR MBI, RS e MR EE TR, B EER e R, HAURE LR B
Ef %, WrReeh B EAMANEEE (LB ORI . 5% EA g M E A
— U APLYENAZ BIR LR B AN GG sl g vy, B A e

RIS AT APL, [a]4% A28 0 5 Tt e gl B E) [ SeA2 MRE) )y 28 | — ST (] ol 3% B g 1 1
P8R T ] BEFR H — M0 ) AR A R E ) 52 .

T {1 20 A (5 A5 A v o X B R R ) S A, Tl SRR A TR ) 2o B A B ) R s T B R
#2(F PEP 411 TfRE Z 408 .

provisional package (J11£:1k)

st [Flprovisional API (%47 API),

Python 3000

Pythorj3.x FHIARERE (RACARTAIERY, HREES 3 BT R AE IR AR 2. ) WAl AR5 ()
[Py3k ],

Pythonic (Python Jil#41)

—fEARIA BB UR, B T Python R e AR, A2 (i FL bt 7 A
AELVERESCAS. flln, Python i Sy —REE M, 2MH MM for MR, #—MEnERY
TR T e TER . FF 2 HALRE S DEA SN2, FT AR Python ) A H I & i
B E R B AR -

{

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

M2, PAR AR R . 3 A4 Python Jalf :

|

for piece in food:
print (piece)

qualified name (P} 9z #45%)

—{iil [EYrFEAAE], B BURR R e S AR AL P 2 381 class. (Bl method (1)
[EEAE ], 4N PEP 3155 W@ 3. B TEJE i sk UM class 15, BRE 4% RS ) (8 &4 AR ] -
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p
>>> class C:

class D:
def meth (self):
pass

>>> C.__qualname_

IC’

>>> C.D.__gualname_
IC.DI

>>> C.D.meth.__ _qualname_
'C.D.meth'

IS BN, % 2 T2 4 % (fully qualified name) S ML 5 A6 BE SRR , 03 AR AT
MAZEM, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name_
'email .mime.text'

reference count (ZW8)
AP S BRI 2 BRI %228, © @ #IRALE (deallocated). A
se R TR (immortal) ] [EIHEA A S92 ek, R IGE RS THGEE. 28
F1HGHE FAE Python 2B AR E|, (HEELZCPython FAER—MBA#CE . ksl DAREY
getrefcount () PRER[EME -8R E W0 2 MG

regular package (IFBIEMt)
—fREG I package (£4F), Fla—ME& _init_ .py R HEIEL

ek Elnamespace package (423 EELE) .

__slots__
1E class [FIESY— M E 1, TREHBUCES BB ZSHE, PUIERRE G dictionary (FHL) , 5K
HPA TN BEOARK B PR , T M DA E RN 0 ), S50 B9 A4 — (T 0l
(memory-critical) f) i A= A7 AE R B 2 5 U T

sequence (J3:41])
—{literable (RIEMRBIE), ‘BB __getitem () special method (45K 753%), i FEHRT KL
BESRE TR, BEFRT—M __len__ () method & [1E %75 E B . —Le[F)7 51 2 [E)
fa#f list, str, tuple filbytes. igiEE, MR dict U3 __getitem__ () fl_len__ (),
{HE Bl [E3 R (mapping) T2 P51, FEHA 07 0 i AT B immutable 88, A

4 2 H(E] (abstract base class) collections. abe. Sequence E38 7 — 0 & & A 1HE ,
AEIRR _ getitem_ () M1 __len_ (), EMM T count (). index (). _ _contains__ ()
Ml __reversed_ (). B{EMIEFTMEREE], WA register () #AMEMEIE. ¥ B7»
FEEN RSO, i R P A AR
set comprehension (&4 4iE)

— MR IR, AR T B b R e R, [E R PR A R DA — i set
[A[f#, results = {c for c in 'abracadabra' if c not in 'abc'} &[EE—{fFE
set: {'r', 'd'}, #52I[E] comprehensions.

single dispatch ( ¥i.—3qps)
generic funcion (JZZIpR) FHER—MEIER, FELL, BVERSEIER BN B —5 |3 ZU(E,

slice (Y] i)
—fEYIE, Bl —Bsequence (JPA) S8R5 B —BUI R 2 AT 5% (sub-
script notation) [1, #FE44H S MET, HfE#EFE 2 MM A E S, Flil variable_name[1:3:5].
EREE (D) FF9ERERR, &fH slice Wift.

special method (55 Jji:)

—fE gl Python [ ByIFNL (¥ method, JHiA ¥ HAE BRI T HAGER, QM. SHE method ()44
REEr e BBEAN 45 2 A W E FSE). Special method FE specialnames H 45 2L 4HEIHH .
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statement ([iiA=)
BRAAE—MEMH (suite, —AFEMG TEBR]) HIg—FB5r. B AT AZ —Bexpression (FEH
X)), WESHEETE (Bl if. while 5§ for) MIZM&ERY —.

static type checker ([FREXIFIREer%)
R Python AL TSIEAM BRSNS TS, AEIEMR IS, (R TR EREE), 52 @
[E32 = (type hints) DA K typing FE4H.

strong reference ([F/2Ii)
e Python [ C APL Ht, [E|2 FUZ B S IR, W ERA %2 MR s . g s m
I 75N Py_INCREF () A5 E2 M. D2 K%M py_DECREF () Btz M.

Py_NewRef () pRaCA] N ES, — S EI2 IR, @w, 76E B EI2 EAE Rz b, WELE
#ZE2 M8 N py DECREF () X, DABEGENR—H2 M.

Wt Elborrowed reference ({2 ).

text encoding (3% )
Python 155 2 —1{i Unicode A%} (code point) )74 (#iEFF U+0000 -- U+10FFFF Z i) . #F
B R — T, AT SR E A oA A

15—l 7 5B FE SR B e AL 51, ARIE) [4mfs ), 1 4E 7 Jo A e ) B o7 v - e R ARIED [ s
(decoding) |,

A ZTEA ST L ARG ES (codecs), EAMBATREE [ 307G .

text file (i}iﬁ%)
— A RBEEII 5 A st YEI—1 file object (REZRWIME) . BH, UFRHBEE L 2AFIUTH
i) ) & RA (byte-oriented datastream) [F1€r [ 8] i Hiltext encoding (SCF-4m) . SCTFREEIIB) T4 -
PAISCEREE (e 8 'w') BHEARZE. sys.stdin, sys.stdout PAM io.StringIo IHEH.

Bk Ebinary file (ZHEMNER), TR —HELBEBRNE A8l T4 &1 (bytes-like object) FIE
ES7/ LN

triple-quoted string (= 5|5E[EIH)
ARS8 ) S5 O WEELRS R — 78 MR e MEEA FL AR 5 | 55 a8 T A
HANNRE, EERHZEN, B2 EA K. MR ATE 75 T A8 K BEE (unescaped)
RS SRR EE S 195, 1 B e AN TS 7 A H 4 I (continuation character) 5P AFSZ AT, BT
A S 5 (B - e R A A

type (ZI[E)
—1iil Python ¥+ ZEIE e T & A EEA Y F: My g —MEE. @y eaEE b
PAFEM __class__ BHAAEH, BPA type (obj) KR
type alias (FU[EIEI%)
—AAEN FFEH, BEAGEEE 24— W akE4T (dentifier) AT .
HIFE)% i e 2 [E132 = (nype hing) R4 . Biltn:

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

FTPARIGE R, SR AR

Color = tuple[int, int, int]

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

i 2[E typing fil PEP 484, 7 HIIREMIHIIA
type hint (%I([E$25)
—fannotation ([EVRE), EHGE—MHEE. —H class J& 5 — 1 o8 =) 2 8k o] 1 1 T AL

RUEHE R 2RI ), TS 24 Python Bl ), (BRI &R [El# & & (static type checkers) R
A, [Eetsh B IDE 5¢ AR Ui i 42 (completion) FIEE4# (refactoring).
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4 s M. class B ME ORI X OF & Ik s 8 BB R, A8 LM A typing.
get_type_hints () RIEHL
#H2[F typing F1 PEP 484, 45 W REMIHA .

universal newlines (i J]Ef75270)
— T A SCF I (text stream) B9 720, € DA R A O ERREE—F7 89 45 5K Unix 17 R 1E B
"\n'. Windows {&f '\r\n' FI#¥) Macintosh {5 '\r'. 72 PEP 278 Fl PEP 3116, DAK
JA bytes.splitlines () HYMIIMAHZ.

variable annotation (%%3}[F1FE)
—A{[E 5 BB class JB P annotation ([E1F).

[ Bl class FEVERE, MR(E2 SRV

class C:
field: 'annotation'
S IR B [ (nype hint): I, SE MRS MBUM @IS ine (i) 1
[count: int = 0 J

5 W EIRR I REVATE annassign B2 6 A FEAR I R .

i 2 [Elfunciion annotation (#i=(E/E). PEP 484 #I PEP 526, ¥ iLahfenofiid. BIREREN R
B, 752[E annotations-howto.,

virtual environment ([FJHEERES)
— il {4 VEFR B (cooperatively isolated) (R THIHE, HERE Python [ {5 I 35 A I F2 A5 AR THA)
Python Z(EIE}:, 1A € 36 [H M 2 4% _LE AT HoAth Python I AE AT BRI A T8

Wtz venv,

virtual machine ([EJJHEZS)
— e 4 RS T E 26 EE S (computer). Python [ [EEMERS €811 T Hi byrecode (1LTCHLIG) Hadas
I B TOAHA .

Zen of Python (Python Z[F])
Python 51 HI| BT BLA 51 3, HLFIZA B FRARFN 6 F ILRR = o BLs R nT DA e B 4R
JUEEIA [import this| AR4KF|IE.
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

et
e Fred L. Drake, Jr., Jflf Python SCPF T HAERYAITE # DA K — KM EIERIVES
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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appeENDIX C

i E IR

C.1 &icio

Python 2 1 7 B S22 0 5 AR R 2T 97 B (CWI, R https://www.cwinl/) [ Guido van Rossum & 1990
ERFHETAE, B 2/EE—EEE ABC SEE1E4E . [F)%8 Python 08 T &£ 3K B Hifth A EER,
Guido {32 H FEAEH .

1995 4E, Guido {r4E JE 5i M 25 WriE i B KA B iF 9T A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
fliAE Python fit) T4, EWEAREIEFE 7%l iy 2 AR A .

2000 4£ 7. H, Guido F1 Python #%.0» B % [#] ) 2% 2| BeOpen.com [E])i{,37. T BeOpen PythonLabs [# [ . [
4+ H , PythonLabs [ P53 Digital Creations (¥i[E] Zope Corporation; & https://www.zope.org/). 2001
4E, Python ##43L4-6r (PSF, K https://www.python.org/psf/) 37, g —{HEEHEA Python FHE %2
EHEIRENT A7 1) IR R 44K . Zope Corporation J& PSF f)—H & & &

Jir A7 B Python JRAKSZBHIRAY (A BB EFE, 2(E hups//opensource.org/) . M b, KEH{HAE4
By Python JAS, o2 GPLAHZAH; DAR FARAE 4 25 M A 1 22 [E.

BMRE BB Fn wEE GPL &% 7

09.0%F 12 A 1991-1995 CWI =
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com 75
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 7=
22 PAE 2.1.1 2001 £4 PSF 2

fiiE): GPL MALIAF R 21E GPL R #[El Python, A4 GPL, A1) Python FZHEHS AT DA 455 (1)
BRI, (AR B 5 o IR . GPL A2 B #2 HE(L 1S Python W] PA%S & A /E GPL R
SHE R EH B ERRERIARTT.
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IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ R(E AT A

C.2 FANREMHLIEMFGXER Python BHISHER

Python FCHFIEI SR RZAE 2 LR PSF 424 &4

% Python 3.8.6 B4R, [EIHASCH:rpagaifl, R BN HAWRE XA, 2908 FEIZHE (dual licensed) 7 PSF #%
WEA #1 VA K Zero-Clause BSD % #¢ .

A LEHAN A Python SRR BLA R R B0 S5 SEARRER G BB REZ LR — g . B RE 2
FHERI A SERETE L, 2 O T 3R 09 34 20

C.2.1 ¥ PYTHON 3.12.3 §Y PSF 1% &1

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

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

3.12.3 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.12.3 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights

Reserved" are retained in Python 3.12.3 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.3 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—~to Python
3.12.3.

4. PSF is making Python 3.12.3 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.12.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 4 PYTHON 2.0 ) BEOPEN.COM R &#

BEOPEN PYTHON BHIRFZRES 4055 1 I

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
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

(BT —1D
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granted on that web page.

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

C.2.3 ¥ PYTHON 1.6.1 g CNRI iR &#

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

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

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

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

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

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

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

EET—3
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sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 ¥ PYTHON 0.9.0 & 1.2 gy CWI i1R{EEH

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

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

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

C.2.5 Fi? PYTHON 3.12.3 [FEAX 4+ FI#2 X i5#) ZERO-CLAUSE BSD #%4#

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.

C.2. ARFRHURMFXMERA Python BEHIIER
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C.3 #My(IIBkAS AR 1 B BN
A S AR SE I I G BEESET B, 5% JE Python ST B EDAG 5 =y B

C.3.1 Mersenne Twister

random BLAHIE T _random C #% £ #2402 7 A http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html f F#REIFEERAFERE. PAN 2 FEGRA SR sg g -

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

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

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

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

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

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

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

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

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

socket BAH T getaddrinfo () il getnameinfo () K=, B¥E WIDE BEZ (https:/www.wide.
ad.jp/) [E), FARTE] B JE A 2 vh bl 4 il -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 FEE ¥ socket JRIE

test.support.asynchat fl test.support.asyncore FAA SR :

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

http.cookies HiZH L& DA AR :

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

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

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

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

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

C.3.5 #{TIEN

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

Python 2.2 license.

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

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

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

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

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

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

uu BAL L5 DA

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 Eixf2FFueoy

xmlrpc.client PEAHALE DA FE:

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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll Bl & DA NN

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 B kqueue 71t & DA R RN -

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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash. c f§ %47 Marek Majkowski’ 554 Dan Bernstein f{ SipHash24 JEEVERIEE. B8
PAT R -

<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 H dtoa

Python/dtoa.c fHEHALT CHY doa fil strtod pR, F A C A EEKE BE 17 BE ORI =2 5 HAHE) . AR %
FefiTA: H David M. Gay @7 [R5 , 1235 BIAE W] DA https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N, #2009 4E 3 H 16 H kR 1R G648 2005 DA IR RE B 2 REAZE Y -

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

The author of this software is David M. Gay.

E

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

E 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.

WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

*
*
*
*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*
*
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

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

C.3. #ugFIakienyIR{E BB 101



https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c
https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c

Python Frequently Asked Questions, £(F] 3.12.3

C.3.12 OpenSSL

402 OpenSSL pRsURT BEAE3E R B, Ml hashlib, posix. ssl. crypt BLALE M EAIETIAL
fiE. BLAP, Windows FI macOS [ Python 22425 BE£1 % OpenSSL pRzUEHRIEIA, i AR MBAE
IHEHK(E] OpenSSL #ZHEMIRIA . 17 OpenSSL 3.0 A< DA K Fh AT AR 1Ay SE KT ARCAS HUJSE Y Apache AT 7% v2:

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

N
Apache License

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

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.

"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,

EFET—3
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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
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

(BT —H)
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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,
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.

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.

OF TERMS AND CONDITIONS

(R L —5)
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C.3.13 expat

M AEAE B pyexpat K EE] ——with-system-expat, #HIZHETEH—MEE expat JFAATE
) A S

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

BRAETERIE _ctypes BALUK T _ctypes Mkt € ——with-system-1ibffi, FHHIRZIHKSE
- MEEE Tibffi S5 4R A 1 Rl AR 2

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

URAE R S BAR B 2lib A KR PABOR Ik R 2110 JE5E, ARz se g M — M EE 2ib [5G
AR R A 2

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

C.3.16 cfuhash

tracemalloc {#i Y 3EEIFE (hash table) F4E, J2DA cfuhash B2 ([FIRLAE:

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

(HEBT—TD
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(R L —5)
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

MAEfE NS decimal BAIE T _decimal C 7 fE et () ——with-system-libmpdec, %A%
PR & F (M E)55 libmpdec bR =X J8 i Il 4 A 5 -

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.

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

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

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

C.3.18 W3C C14N B EH

test AP CI4N 2.0 HIFLEM (Lib/test/xmltestdata/cl14n-20/) 24 W3C #du} https:
/Iwww.w3.0org/TR/xml-c14n2-testcases/ #A52%, HEHR 3-clause BSD #Z#Eyt #(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.

(BT —H)
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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.

(R L —5)

C.3.19 Audioop

audioop LA H ] SoX TR ¢771.c fEE P HIFEAE . https:/sourceforge.net/projects/sox/files/sox/12.17.7/

sox-12.17.7 tar.gz

BEPRACHS 2 Sun Microsystems, Inc. F)7™ fit - nl fHLIC KRB BE T o Ji P ml DASE DLl 8 e e A
T JC AT 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

ALY Sun Y5 RSBt 4 AR 2R H. Sun Microsystems, Inc. %A X 45 B HAS R . HEAE.
LR &R

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

AEALAH AL T Sun Microsystems, Inc. S5 AT A B 451 2% OHABRF IR . (B2 A RIS

SRR, B Sun £ AT A S AL S 3

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

C.3.20 asyncio

asyncio BEHHHHMNEIZ ¢ uvloop 0.16 A, HAELF MIT SZHEACHEE:

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

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION

(BT —15)
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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 {3 & —HJHEF] .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .

SERMR R A T 2 105 5 St

111



Python Frequently Asked Questions, £(F] 3.12.3

112 Appendix D. IREE&



5

ERFEIERF

..., 73

2to3,73

>>> 73

__ _future_ ,78

__slots_ ,85

AN
PATH, 50
PYTHONDONTWRITEBYTECODE, 34

A

abstract base class (#HZFEEHE) ,73

annotation ([EE) ,73

argument (5%) ,73

¥ parameter (£%) W2, 12

asynchronous context manager (3 [ ¥ &
BEBE) T4

asynchronous generator iterator(JE[|%F
B4+ #EIRE) 74

asynchronous generator (EFFE4 &) ,74

asynchronous iterable (3 [ T EI 47 4)
, 74

asynchronous iterator (Eﬂifﬁ]ﬁﬁ%’é) , 74

attribute (BM) ,74

awaitable (T&&44) ,74

B

BDFL, 75

binary file (Z#fMZE) ,75

borrowed reference (EH%E) ,75
bytecode (fLT#l#) ,75

bytes—like object (LT EH) ,75

C

callable (F=Fey4y) ,75
callback (E’]“?) ,75
C-contiguous (C ﬁ%fﬁ) , 76
class variable (’»K/E%%() , 715
class (#[E) ,75

complex number (%{) , 715
context manager ([EEZHE) ,76
context variable (‘%fﬁ%%{) , 76
contiguous (FEEZW) ,76

coroutine function (HEFER) ,76
coroutine (#H#) ,76
CPython, 76

D

decorator (HEAF#E) ,76

descriptor (H®%) ,76

dictionary comprehension (FHiF4AEH),
76

dictionary view (FH#ARH) ,77

dictionary (F#) ,76

docstring (%?%) , 77

duck-typing (%FA[E]) ,77

E

EAFP, 77
expression (EER) ,77
extension module (#EFAEAL) ,77

F

f-string (f &) ,77

file object (ﬁ%%ﬁ‘) , 77

file-like object (MM EMH) ,77

filesystem encoding and error
handler (1§ £ Z 4 % 7 1 # & R
#E) .77

finder (Fig#) ,78

floor division (@Tﬂ%%&) , 78

Fortran contiguous (Fortran #E#H) ,76

1

function annotation (& X [EIE) ,78
function (@i‘) , 78

G

garbage collection (B E ) ,78

generator expression (4 BEHR) ,78

generator iterator ([E4 #[EIRE) ,78

generator ([El4#) ,78

generic function (E&RER) ,79

generic type (ZAA[E) ,79

GIL, 79

global interpreter lock (4&H HZEHH) ,
79

113



Python Frequently Asked Questions, £(F] 3.12.3

H

hash-based pyc (EZE#EHN pyc) ,79
hashable (H#([EH) ,79

IDLE, 79

immutable (R #4H) ,79

import path (FIAERE) ,79

importer (5| A#) ,80

importing (Bl A\) ,79

interactive (E##) ,80

interpreted (EE%%) , 80

interpreter shutdown (EZZEHH) ,80
iterable (F[EMRYH) , 80

iterator (TJQ%%) , 80

K

key function (#®=R) ,80
keyword argument (H#EF5|%) ,81

L

lambda, 81

LBYL, 81

list comprehension (HF|%&EH) ,81
list (&%) ,81

loader (#FAH) ,81

locale encoding (EHE(4R%) , 81

M

magic
method (7\7«‘2) , 81
magic method (EATF i) , 81
mapping (##t) ,81
meta path finder (THLEFHE) ,81
metaclass (fﬂ%kﬁ) , 81
method resolution order (FEMATE)F) ,
82
method (7‘?&3) , 82
magic, 81
special, 85
module spec (ﬁ?ﬂ%ﬂ%) , 82
module (#41) ,82

MRO, 82
mutable (F&4#) ,82
N

named tuple (Ff&T4l) ,82
namespace package (% XM EH) ,82
namespace (#%&=MH) ,82

nested scope (;‘ﬁﬁkf’?}ﬂﬁﬁ) , 82
new-style class (F %) ,83

@)
object (##) ,83

P
package (£#) ,83

parameter (%#) ,83

. arqument (3|%) W2E, 12
PATH, 50
path based finder (EPNEASHFH )
path entry finder (BAEIEE FigH)
path entry hook (B&IEEHFE) ,83
path entry (#%18IEE) ,83
path-like object (MBE4#) ,84
PEP, 84
portion (#4-) ,84
positional argument ({L % 3| #) ,84
provisional API (¥4T API) , 84
provisional package (¥{TE#) , 84
Python 3000, 84
Python Enhancement Proposals

PEP 1,84

PEP 5,5

PEP 8,8, 32,68

PEP 238,78

PEP 278, 87

PEP 302,78, 81

PEP 343,76

PEP 362,74,83

PEP 387,3

PEP 411, 84

PEP 420,78, 82,84

PEP 443,79

PEP 451,78

PEP 483,79

PEP 484,73,78,79, 86, 87

PEP 492,74,76

PEP 498,77

PEP 519, 84

PEP 525,74

PEP 526,73, 87

PEP 572,39

PEP 585,79

PEP 602,4

PEP 3116,87

PEP 3147,34

PEP 3155, 84
PYTHONDONTWRITEBYTECODE, 34
Pythonic (Python JE#sf) , 84

Q

qualified name ([RF%%%) ,84

R

reference count (B3 #) ,85
regular package (EHEMH) ,85

S

sequence (/F7%]) ,85
set comprehension (%é\?ﬁ’:é\ﬁ%ﬁ) ,85
single dispatch (E—3H ) ,85
slice (1K) ,85
special

method (F#¥) ,85

, 84

,83

114

#5l



Python Frequently Asked Questions, £[F) 3.12.3

special method (4% i) ,85

statement (X R) ,86

static type checker ([EJRH[EpEHE) ,86
strong reference ([FI&E) ,86

T

text encoding (X F 4% ) , 86

text file (XFHE) ,86

triple-quoted string (Z 5| #EF#) , 86
type alias (E[FEIF4%) ,86

type hint (BE[EHETF) , 86

type () .86

U

universal newlines (F#AEITE L) ,87

\Y

variable annotation (##([FFE) ,87
virtual environment (Tﬁ%@%{iﬁ) , 87
virtual machine ([EJ## %) ,87

Z

Zen of Python (Python Z[F]) ,87

%35l 115



	一般的 Python 常見問答集
	一般資訊
	什麼是 Python？
	什麼是 Python 軟體基金會？
	使用 Python 時有任何版權限制嗎？
	當初為什麼 Python 會被創造出來？
	什麼是 Python 擅長的事情？
	Python 的版本編號系統是如何運作的？
	我要如何得到 Python 的原始碼複本？
	我要如何取得 Python 的說明文件？
	我從來沒有寫過程式，有沒有 Python 的教學？
	有沒有 Python 專屬的新聞群組或郵件討論群？
	如何取得 Python 的 beta 測試版本？
	如何提交 Python 的錯誤報告和修補程式？
	是否有關於 Python 的任何已出版文章可供參考？
	有沒有關於 Python 的書？
	www.python.org 的真實位置在哪裡？
	為什麼要取名為 Python？
	我需要喜歡「Monty Python 的飛行馬戲團」嗎？

	在真實世界中的 Python
	Python 的穩定性如何？
	有多少人在使用 Python？
	有沒有任何重要的專案使用 Python 完成開發？
	Python 未來預期會有哪些新的開發？
	對 Python 提出不相容的變更建議是否適當？
	Python 對於入門的程式設計師而言是否為好的語言？


	程式開發常見問答集
	常見問題
	是否有可以使用在程式碼階段,具有中斷點,步驟執行等功能的除錯器？
	有沒有工具能夠幫忙找 bug 或執行靜態分析？
	如何從 Python 腳本建立獨立的二進位檔案？
	Python 程式碼是否有編碼標準或風格指南？

	核心語言
	為什麼當變數有值時，我仍得到錯誤訊息 UnboundLocalError？
	Python 的區域變數和全域變數有什麼規則？
	为什么在循环中定义的参数各异的 lambda 都返回相同的结果？
	如何跨模組共享全域變數？
	导入模块的“最佳实践”是什么？
	为什么对象之间会共享默认值？
	如何将可选参数或关键字参数从一个函数传递到另一个函数？
	引數 (arguments) 和參數 (parameters) 有什麼區別？
	為什麼更改 list 'y' 也會更改 list 'x'？
	如何编写带有输出参数的函数（按照引用调用）？
	如何在 Python 中创建高阶函数？
	如何在 Python 中複製物件？
	如何找到物件的方法或屬性？
	我的程式碼如何發現物件的名稱？
	逗号运算符的优先级是什么？
	是否有等效於 C 的 "?:" 三元運算子？
	是否可以用 Python 编写让人眼晕的单行程序?
	函数形参列表中的斜杠（/）是什么意思？

	數字和字串
	如何指定十六進位和八進位整數？
	為什麼 -22 // 10 回傳 -3？
	我如何获得 int 字面属性而不是 SyntaxError ？
	如何將字串轉換為數字？
	如何將數字轉換為字串？
	如何修改字符串？
	如何使用字符串调用函数/方法？
	是否有与Perl 的chomp() 等效的方法，用于从字符串中删除尾随换行符？
	是否有 scanf() 或 sscanf() 的等价函数？
	'UnicodeDecodeError' 或 'UnicodeEncodeErro' 錯誤是什麼意思？
	我能以奇数个反斜杠来结束一个原始字符串吗？

	性能
	我的程序太慢了。该如何加快速度？
	将多个字符串连接在一起的最有效方法是什么？

	序列（元组/列表）
	如何在元组和列表之间进行转换？
	什么是负数索引？
	序列如何以逆序遍历？
	如何从列表中删除重复项？
	如何从列表中删除多个项？
	如何在 Python 中创建数组？
	如何创建多维列表？
	我如何将一个方法或函数应用于由对象组成的序列？
	为什么 a_tuple[i] += ['item'] 会引发异常？
	我想做一个复杂的排序：能用 Python 进行施瓦茨变换吗？
	如何根据另一个列表的值对某列表进行排序？

	物件
	什麼是類別 (class)？
	什麼是方法 (method)？
	什么是 self ？
	如何检查对象是否为给定类或其子类的一个实例？
	什么是委托？
	如何在扩展基类的派生类中调用基类中定义的方法？
	如何让代码更容易对基类进行修改？
	如何创建静态类数据和静态类方法？
	在 Python 中如何重载构造函数（或方法）？
	在用 __spam 的时候得到一个类似 _SomeClassName__spam 的错误信息。
	类定义了 __del__ 方法，但是删除对象时没有调用它。
	如何获取给定类的所有实例的列表？
	为什么 id() 的结果看起来不是唯一的？
	我什麼時候可以依靠 is 運算子進行識別性測試？
	子類別如何控制不可變實例中存儲的資料？
	我该如何缓存方法调用？

	模組
	如何创建 .pyc 文件？
	如何找到当前模块名称？
	如何让模块相互导入？
	__import__('x.y.z') 回傳 <module 'x'>，那我怎麼得到 z？
	當我編輯需要引入的模組並重新引入它時，更動沒有反應出來。為什麼會這樣？


	設計和歷史常見問答集
	為什麼 Python 使用縮排將陳述式進行分組？
	為什麼我會從簡單的數學運算得到奇怪的結果？
	為何浮點數運算如此不精確？
	為什麼 Python 字串不可變動？
	為何「self」在方法 (method) 定義和呼叫時一定要明確使用？
	為何我不能在運算式 (expression) 中使用指派運算？
	為何 Python 對於一些功能實作使用方法（像是 list.index()），另一些使用函式（像是 len(list)）？
	為何 join() 是字串方法而非串列 (list) 或元組 (tuple) 方法？
	例外處理有多快？
	為什麼 Python 內沒有 switch 或 case 陳述式？
	為何不能在直譯器上模擬執行緒，而要使用作業系統的特定實作方式？
	為何 lambda 運算式不能包含陳述式？
	Python 可以被編譯成機器語言、C 語言或其他種語言嗎？
	Python 如何管理記憶體？
	為何 CPython 不使用更多傳統的垃圾回收機制？
	當 CPython 結束時，為何所有的記憶體不會被釋放？
	為何要把元組 (tuple) 和串列 (list) 分成兩個資料型態？
	串列 (list) 在 CPython 中是怎麼實作的？
	字典 (dictionaries) 在 CPython 中是怎麼實作的？
	為何字典的鍵一定是不可變的？
	為何 list.sort() 不是回傳排序過的串列？
	如何在 Python 中指定和強制使用一個介面規範 (interface spec)？
	為何沒有 goto 語法？
	為何純字串 (r-string) 不能以反斜線結尾？
	為何 Python 沒有屬性賦值的 with 陳述式？
	為何產生器 (generator) 不支援 with 陳述式？
	為何 if、while、def、class 陳述式裡需要冒號？
	為何 Python 允許在串列和元組末端加上逗號？

	函式庫和擴充功能的常見問題
	常見函式問題
	我如何找到執行任務 X 的模組或應用程式？
	哪裡可以找到 math.py (socket.py, regex.py, 等...) 來源檔案？
	我如何使 Python script 執行在 Unix？
	是否有適用於 Python 的 curses/termcap 套件？
	Python 中存在类似 C 的 onexit() 函数的东西吗？
	为什么我的信号处理函数不能工作？

	常見課題
	如何測試 Python 程式或元件？
	怎样用 docstring 创建文档？
	怎样一次只获取一个按键？

	執行緒
	如何使用執行緒編寫程式？
	我的執行緒似乎都沒有運行：為什麼？
	如何将任务分配给多个工作线程？
	怎样修改全局变量是线程安全的？
	不能擺脫全局直譯器鎖嗎？

	輸入與輸出
	如何刪除檔案？（以及其他檔案問題...）
	如何複製檔案？
	如何讀取（或寫入）二進位制資料？
	似乎 os.popen() 创建的管道不能使用 os.read()，这是为什么？
	如何存取序列 (RS232) 連接埠？
	为什么关闭 sys.stdout（stdin，stderr）并不会真正关掉它？

	網路 (Network)/網際網路 (Internet) 程式
	Python 有哪些 WWW 工具？
	如何模擬 CGI 表單送出 (submission) (METHOD=POST)？
	我應該使用什麼模組來輔助產生 HTML？
	如何從 Python 腳本發送郵件？
	socket 的 connect() 方法怎样避免阻塞？

	資料庫
	Python 中是否有任何資料庫套件的介面？
	在 Python 中如何实现持久化对象？

	數學和數值
	如何在 Python 中生成隨機數？


	擴充/嵌入常見問題集
	我可以在 C 中建立自己的函式嗎？
	我可以在 C++ 中建立自己的函式嗎？
	寫 C 很難；還有其他選擇嗎？
	如何從 C 執行任意 Python 陳述式？
	如何在 C 中对任意 Python 表达式求值？
	如何從 Python 物件中提取 C 值？
	如何使用 Py_BuildValue() 建立任意長度的元組？
	如何從 C 呼叫物件的方法？
	我如何捕捉 PyErr_Print() 的輸出（或任何印出到 stdout/stderr 的東西）？
	如何從 C 存取用 Python 編寫的模組？
	如何在 Python 中对接 C ++ 对象？
	我使用安裝檔案新增了一個模組，但 make 失敗了；為什麼？
	如何為擴充套件除錯？
	我想在我的 Linux 系統上編譯一個 Python 模組，但是缺少一些檔案。為什麼？
	如何從「無效輸入」區分出「不完整輸入」？
	如何找到未定義的 g++ 符號 __builtin_new 或 __pure_virtual？
	能否创建一个对象类，其中部分方法在C中实现，而其他方法在Python中实现（例如通过继承）？

	在 Windows 使用 Python 的常見問答集
	如何在 Windows 作業系統裡運行 Python 程式？
	如何使 Python 腳本可以執行？
	為什麼 Python 有時需要這麼長的時間才能開始？
	如何從 Python 腳本製作可執行檔？
	*.pyd 檔是否與 DLL 相同？
	如何將 Python 嵌入 Windows 應用程式中？
	如何防止編輯器在我的 Python 原始碼中插入 tab？
	如何在不阻塞的情況下檢查 keypress？
	如何解決遺漏 api-ms-win-crt-runtime-l1-1-0.dll 的錯誤？

	圖形使用者介面常見問答集
	圖形使用者介面 (GUI) 的常見問題
	Python 有哪些 GUI 套件？
	Tkinter 的問答
	如何凍結 Tkinter 應用程式？
	是否可以在等待 I/O 時處理 Tk 事件？
	我無法讓鍵繫結 (key binding) 在 Tkinter 中作用：為什麼？


	「為什麼 Python 被安裝在我的機器上？」常見問答集
	什麼是 Python？
	為什麼 Python 被安裝在我的機器上?
	我能夠自行刪除 Python 嗎？

	術語表
	關於這些說明文件
	Python 文件的貢獻者們

	沿革與授權
	軟體沿革
	關於存取或以其他方式使用 Python 的合約條款
	用於 PYTHON 3.12.3 的 PSF 授權合約
	用於 PYTHON 2.0 的 BEOPEN.COM 授權合約
	用於 PYTHON 1.6.1 的 CNRI 授權合約
	用於 PYTHON 0.9.0 至 1.2 的 CWI 授權合約
	用於 PYTHON 3.12.3 說明文件內程式碼的 ZERO-CLAUSE BSD 授權

	被收錄軟體的授權與致謝
	Mersenne Twister
	Sockets
	非同步 socket 服務
	Cookie 管理
	執行追蹤
	UUencode 與 UUdecode 函式
	XML 遠端程序呼叫
	test_epoll
	Select kqueue
	SipHash24
	strtod 與 dtoa
	OpenSSL
	expat
	libffi
	zlib
	cfuhash
	libmpdec
	W3C C14N 測試套件
	Audioop
	asyncio


	版權宣告
	索引

