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CHAPTER 1

—fizky Python E REEE

1.1 —figEM
1.1.1 {+[F/& Python?

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

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

1.1.2 {+[ElZ Python BiiEE £ & ?

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

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



https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
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1.1.3 f&/ Python B3 {E T hi 48 PR 55 7

PRAT DA SR AR RS AT AT RARRO 1, RER R O, (B HAEAREVERG AT B % Python () [E)HH SC4:H 8
e S RRERD AT . AN SR AR ST RORERRL A ?JETU\#I% Python filARTZE M, PARGARESEL i dl e (1B eek
Kigek) 4 Python HEA, s UEREE 8 ()4 Python f(EIN, . 4%, FRAUISR S A HIE BT A 1)
Python B2 &

#t 2 [E) PSF FZHE EUIAT, Zrail A ME IR RE 4 S 4
Python HEEIZFIERIHE, 7eiefif FHERF A RMNE. M2EREENECEARISEL Gl

1.1.4 E¥EHE Python E#E81E H 2k ?

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

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

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

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

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

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

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

HISTORY fHZ 1,

1.1.5 /& Python ERHEE ?

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

iR E SR A T R Rk R, R TR R R (IERIZRRS. Unicode, HZEZ MR ZERH) |
AP AER I € (HTTP, FTP, SMTP, XML-RPC. POP. IMAP. CGI #:ikwl). ¥ TR (Bocllit. HIE
FCE]. ARESMT. BT Python R25XHS) DARAESE RGN (REIFI . B REE. TCP/IP Tﬁiﬂé (Socket)) &%
SIS, AL library-index (Y HE, AT YRR, Booh, @ &U& RIS =07 850, A Python
£/ 5| (Python Package Index) S AT SIS

2 Chapter 1. —#%# Python # R &%


https://www.python.org/psf/license/
https://www.python.org/psf/trademarks/
https://pypi.org
https://pypi.org

Python Frequently Asked Questions, £(E] 3.10.16

1.1.6 Python ByhRZ#& 55 R ¥ =40 feE (R ?

Python £ Jiit A= &7 9% 4 5% [F)°A.B.C” 5"A.B”:
o AEFEMARE - © R @S hA HIEE RIS TR A g
o BIEWRBRUA i - HA A5 R B0 e/ 5 5 Hh B RS
o C [EfRUNSA S SE— SR SRR 1B IE BT (bugfix release) BT .
T2 B A SR8 1E 8511 1Y) TG 1 PEP 6.,

(EHE BT A 1 58 11 AR 2 S e 18 IE BT AS o 7E— 8 B ) B A A ME R P B, 88 1l — 2R 9 B B
A, #R(E alpha, beta S EET LA (release candidate). Alpha J2 [ A S A& L LT BT A s 7 )
i fl alpha 7 i A 2 5 4 7 1 8 BN 5 4 N4k Beta HIHERE &, A8 T BRI, (HRTREEr 4
BIORLAL, MRS BT A G RORAT , B TR B IR RS AN, A G R T A

Alpha, beta FIBESE SEA CAEA — B SNIARAL
« Alpha lRA R #EaN", Hot N 23 HE/ N
« Beta JUAMIRAZON", H N 2 BARB/ N EF
o MRBREEARAI R A "reN”, Ho N2 BRI By

E)EEE), g EsE 2.0aN B RAERERESAE 2.06N (IR AZ 1, 1 2.06N B A#S1EAES0E 2.0reN R A
ZHI, TEHEETE 2.0 2.

PREF AR BN A T+] BB STE, Han [2.2+], SR RBEAHA, HEE4E CPython 1 B8 fE1E
R A E . BER L, - RARR B RA A SE 1R, ARG A Gl m &)~ — M S A, E
[a0] i, flan [2.4a0],

St %[F sys.version., sys.hexversion fll sys.version_info [WEIRH .

1.1.7 HE {53 Python BYRIGTEEIZ ?
1 Python JE 4515 38 47 iR i 32 TT PAYE python.org BUf5:, FE https://www.python.org/downloads/., x5 ¥) B &5
H R AEE ] DALE https://github.com/python/cpython/ BUf5:.

JE RS EEA T — M DA gzip JEARIT tar B, BE55E8M C AT . Sphinx #=XHEHSC{F. Python b
Bl #EpIRE, DAL FAY AT A BT . 2R ISTE R 2 B UNIX -5 b, #RJ& W] RASE B 4 s &
BT

R IS0 A SR AR B P R A T, S 2 (B Python BHEE AN B4R H 1 Getting Started” B

1.1.8 FHEN{THR Python B[EEAI# ?
Python H FifE & A A HEEIB SC A FE https:/docs.python.org/3/ 3. PDF. &liSC#H1n] Tk HTML fi
AW AT FE https://docs.python.org/3/download.html 33 .

HH SR 2 DA reStructuredText #52C 4% 2, [EJfy Sphinx [EJHH S0 T ELEIR . [FIBH S04 reStructuredText 45
fit5 /2 Python J AR IS HE 4T IR —3 43

1.1. —iRER 3


https://www.python.org/dev/peps/pep-0006
https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://sphinx-doc.org/
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1.1.9 HERRIOFREENX, HI/FH Python Hy3E ?

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

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

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

BB AT A S R PRI, W] DAFE comp.lang.python.announce FRF , g2 (IR AR 8 i
BRWEIRA IR R EHRAERE python-announce T {5l A i 5 I H#TE.

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

1.1.11 0{TER{§ Python i beta BIFREA ?

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

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

1.1.12 #n{$E3Z Python BERREIREFEHER 7

FE[A] B ER (bug) B AT IE RSN (patch), F5{HH] https://bugs.python.org/ [] Roundup Z%&

YRuL AT —11f Roundup MR5EA RE MR ET Y WURBATE RN HE, A 7T ABLIREE, EHWaEs
Roundup 73" s PRI e iy i e iy, (EMYREEIE il R . WPRARLATIGE T8 SourceForge 2Jr) Python [1]#t
e, HIWTPAZE# Roundup HOAG HECM A%, HUASHRA) Roundup 1.

B G o] B % Python P SE 2 ¥R, 52 [E] Python Bk N B JEH .

1.1.13 2EHRAR Python MEFEHMRIETHEE ?

BRF ARG AR BB 7 Python f)
A7 9% Python [ 5 L1 SCE 5T 1991 4R A BUAE T A 4L 1

Guido van Rossum /1 Jelke de Boer, [{#Jf] Python #2305k 535S B8 =0 & i i ik #s ], CWI Z=
T, 5445, H4W (19914 12 H), BrsHRer:, 25 283-303 1.,
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https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://www.python.org/community/lists/
https://www.python.org/downloads/
https://www.python.org/
https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
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1.1.14 FEHFRAR Python g4& ?

F, B0 &HRR, WEELZIEAEBRPE. 5521 python.org ) wiki £ https:/wiki.python.org/moin/
PythonBooks H i A EE H 75 B .

PR AT DATEAR % 255 18 S B~ [Python |, (I 4 Monty Python (%5t ; s nl A5 [Python | FI [#5

&l

1.1.15 www.python.org B EE i Z YL ?
Python SLEE ) BB M ET 44, ¢ Python BEREHRR MK B, REAN TR L.

1.1.16 [Flf+FIEHA[E] Python ?

% Guido van Rossum BA#4E /£ Python [, it 1IF£E[E)E 1970 4£ 4t BBC =i H [Monty Python [#) 76175
IS ] A RBIAS . Van Rossum REN A 20 40 . M HLmg s ap i & 7, b [E) e i % w8 5 R )
Python.,

1.1.17 HFEEK [Monty Python By RITHEIE | 15 7
AHFE, HEFHED.

1.2 ZEEE#FR P Python

1.2.1 Python Byi8Fan{a ?
EFRRE . A 1991 4EBHLG, KA 6 2 18 8 H # & 8 i e A, 1 LS a R R g sttr. 7%
3.9 fitBA4G, Python &FIE 12 f H % €k b — {0 = ZHEAT A (PEP 602).

PR N SE R BB RTICAR Y [EFSMEIE | BRA AT, DRCBAT B8 A IR M G B i . BB IE
BT A2 A S S5 1) 58 =Ry 2R (B0 3.5.3, 3.6.2), @ SUiiA G gt R BCERS e s AESRIBIE
SR, R st BB IE, e — R A SRS IR0 AR A R 2

G R 5 1 MU AR SR  T DAZE Python i 17 L% %] Python 77 1 2 39t (production-ready) f2
A 2l 3x. EBHIRAE 3.x, MR RE BB EHEE (851 B s S 42 . BEOR 2.x SR B2 B
BT B P

1.2.2 §Z /b A1E{EH Python ?

FIREA R B R G &, (B R A SO 2 AR E 1Y

Python /@ W DA E Ny, FrDAREA S8R, W H e DIERF 2 ARG, [E8EFF2 Linux 217
MREHAE—E, B AT B e w69k S o B 1 D

comp.lang.python i HIFEAH AR5 1 B8, (T4 Python fi 35 #8 Er7Eaz Al gt sk L =2 [T

1.2. ZEEE 5 Ay Python 5


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://www.python.org/dev/peps/pep-0602
https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
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1.23 FOHEMTEEHFRMER Python SERIEH ?

B FE (i ] Python [ EL 28758, %52 (E) https://www.python.org/about/success. #H2F i <1 Python &350
[EIRT AR A H #F2 AN A BRI AR 1 B R -

#5328 H 1) Python #2035 Mailman T} 5 A BE SR Zope JE AU R4 . A 2% Linux T/, &
A2 Red Hat, EL46 ] Python %8 T4 ok 400 e 46 RE X M R A5 P . (BRI Python (1A H] 44
1% Google. Yahoo Fl Lucasfilm Ltd.

1.2.4 Python REFRME WL HRIGE ?

78 2 https://www.python.org/dev/peps/ 2[E] Python #[F#}£ % (Python Enhancement Proposal, PEP). PEP /2 /] i
—TEYE AR Python FrEREMYREHT SO, BHRAE T IR A0 5 AL S e AR R B . 54— A4 [E] [Python
X.Y Release Schedule (#E7Alsfese) | 19 PEP, i XY 2014k A BB R A%

B B8 G python-dev 1w i it -

1.2.5 ¥ Python R A HHFMEEREETHAE ?

—fBORIE), NiE . AR CR BT #4T Python FESNHS, RINAERE S L8, 2 fiBiA A —
AN RIEVER, B RA AR . BIER AT DASR BT X, (730K A 5 S SR A A [E ] SO
i EE A RZ N4 Python (Y, MFRATAA—F Tt e M#R s E k.

W —TH T AR AL S o, IR TR L AL TR B AR . PEP 5 43R 1 BE5 [k K 1) A AHZT (backward-
incompatible) 5 5, [i Iip th 20380 6 5 A AL IR /M, TR s AR -

1.2.6 Python HRAFIMEX R AMERTINFNHES ?

PP

B A7) 98 03 g 18 — AR 7 R S A RE 2L [E)RE 55 (statically typed language) B A M, 5443k 5152
Pascal, C, mijg C++ o Java (LA T4, &M 549 Python fEEM MY E — M3 =, BN A REG 1T HE
%f . Python HA7 AR fi] L H — BRI — R ARE e o, Sl 22, AR AFIRREERaRAR H ()
Python ] DA %A Sy i e S AR st 00, B2 P R 0 A R RV EIRY 8t . BT Python, W] DAPRIE
Hof A M AR R AL, BIANER AR T . AP 2T REAE SR — S s gt B BT & A AT

SR PARTAE A A T AR Rt 24 2K(E), 8 BB BLETRE = - @A F AR . B S8 A JH SR AR A Y ()
Mok, EENE TR 2. A MIEER R R AR . AR B Bu ), [y
K BEREREARE, BEMNERANERFREY, (RS —ERA8mEE s, A2 Rdr
R T

Python {157 2 AT ) 668 B RAR G956 — 3 7 . 18 Java —Hk, Python 5 — K ZLW AR ME R R, PRI
BB ] DAYE AR ) R DR IR UBR  B, HoE e e B e — 2o il . FRURII A e MR A ot
U RE T AERIP- i B Ae o Zil e e xR, AR T DAY E B AR B B [F) WR , JEAS:0E
PRECEONE AR XA R B A o R T AR ER A U PTG T (code reuse) RAE . 402 PyGame
SE SR =7 A AR AT DA T A B AL ) B P A

Python {1 5 By FL s (i 224 REEI/EAR A s TR BIRARR S AT BE . A" mT DABE 3 —(REAT B i M e , [7)
IRFTE o5 — (R B P A MM ARG A . R A ARTCAS tist (ER41) (% method (J53%), MMRT PAMRUERE
g

>>> L = []
>>> dir (L)
['_add__', '__class__', '__contains_ ', '__delattr__', '__delitem__"',

(Rt
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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://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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HEH L5
' dir ', '__doc 'y '__eq 'y '__format__ ', '__ge ',
' __getattribute_ ', '_ _getitem_ ', '__gt_ ', '__hash_ ', '__iadd__"',
' dimul_ ', '__init_ ', '__iter ', ' _le_ ', '_len_ ', '__1t_ "',
' mul ', '__ne ', '_new_ ', '__reduce__ ', '_ reduce_ex_ ',
' repr_ ', '__reversed_ ', '__rmul_', '_ _setattr__ ', '__ _setitem__ ',
' _sizeof_ ', '__str__ ', '__subclasshook__', 'append', '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]

BT HSE, WA EERRERE, [EIH SOk ER N G i B .

Python 4,4 1R #7f#) IDE. IDLE /& Python ) %°F-2Z IDE, DA Python %25 ([F){i Jf] Tkinter. Emacs fifi Jf]
FH AR = BLANTE Emacs A — 0 L7 4719 Python I, 5 SUFE A PR 58 4 T AR B 2 (AL 55 ¥4 2 B (syntax
highlighting). H B)4fHE, DALKTEM R R 7 B2 B i8S . B4R Python SRS 2 i ., 52 E
Python wiki,

AR AR AE B Python YEEF B PRI, ARATRE @A BLERAIA edu-sig FT A -

1.2. ZEEE 5 Ay Python 7



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

EXREERESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

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

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

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

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

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

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

e PyCharm



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

A1y
Pylint I Pyflakes AJ AT HEAG AL AT B VR A LU o
HASRAG AR, BIAT Mypy . Pyre Al Pytype HJRAK:#E Python JiCHD SR ALHIR

2.1.3 fnfa e Python BRI REMITIEITHI ZH T2 7

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

— R 2 freeze T.H., ‘B PA Tools/freeze E A1 5 7E Python JEACAIA 1. & 1IHF Python S5 il
hy C L RPTRAME T C Gttt RHVRI BT A A A ] — AR, PR S5 450 Python BLHLHEA T4 .

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

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

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

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

2.2 FERLAT

2.21 FHHEES A EFHKSTEIHEIRASR UnboundLocalError

UAE R RN TR AL TSI T — SRRV A, PRI IR TAERY AU 4 UnboundLocalError iR,
XA W AN

ia B i:

>>> x = 10

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

>>> bar ()

10
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
http://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://www.python.org/dev/peps/pep-0008

Python Frequently Asked Questions, £(E] 3.10.16

A PASIAT, H 2 Bt

>>> x = 10

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

JE UnboundLocalError 4k

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

UnboundLocalError: local variable 'x' referenced before assignment

JE PRI, 20 A N A AE A TR I, 378 R O AR TR A ) SR &, B 5 AN B I
WA i foo MRS —ARTRAIN x 7L T — BT, Hid SRR R AR . L, ATy
print (x) WEHARWIIGH REAE &, SaT IR R,

FE LT R B, AT DARE SRR i) 22 R I O 42 R s S DA ) -

>>> x = 10

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

>>> foobar ()
10

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

>>> print (x)
11

PRATPAE ] nonlocal JBEFAERENE R H AT e

>>> def foo():

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

22. EBEROAT "
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2.2.2 Python Y EIS# BF1LS S HAHHIIRAI 2
BRI A B A T Y Python A8 B 42 Ry i o JSRAE R BN FRAE AT LB 78 BERAE, B AR BB
W4 JrAs e, 73 ISR LA Jey i As o

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

2.2.3 Attt AR PE LS EFH lambda HiREHERABER ?
fECBE ] for PEFRARE S LA IUEAS 5711 lambda (RIS 38 b Bt — 4 ) -

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

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

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

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

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

N TG R PRI, FEAFEARTFAE lambda JRRAS R, PARHOAHOBIT 425 = HO{EC:

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

DAL n=x Qi T/ 0 lambda AHASHE n, FEEAE X lambda BEELRE, (0 5 AL IRE A0 x (O
7. SCREMER n (O |4 lambda Oy 0, {6452 A lambda HiA 1, FEHE 3 ANh 2, (RUEHE. (I
BIAE 54~ lambda 54 1] TF 45

>>> squares[2] ()
4

>>> squares[4] ()
16

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

2.2.4 B RRHELHE

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

2l

config.py:

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

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

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

225 SAERE "REXKR" B4

WHEIEHH from modulename import * . K HiXSFEHEL importer Hyay 44 2S[a], H &Mk E L&
SEXEPARE Linter #5455k o

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

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

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

3. ARHUIT K ARG

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

L PMEEHER R " import <module>” - AJEAI , TS FEHY . (HANREE 2 ik
FEME 1AM B — 4 PR (“from module import name”) - H 3 AL TR HTZE, IBS:
NS R SRS | AR P A ARIEA T, XSS 1 AMEEHIE T ASH 2 DM .

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

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

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

22. EBEROAT 13
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226 HHAMRZESHEHRINE ?

B FREF DU XS Bug. A AT RS

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

return mydict

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

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

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

P, AEA SR G AEEOA R —Fh AP R MR IR . TR A None VEARRME, AIGTERBH A S
BORT5 N None IFHIHIANR, FHBCHARI G BN, (AR FR:

def foo(mydict={}):

fHR2:

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

SRR A I SRE AL . WRA DR TH E RE 2 U RCRERT, A —FhiE W T 2 Bk BR B0
Hﬂﬁ@?iﬁn%%ﬁ%@ﬂé, FHAE AR A LA T SR IR [0 AT . X BRI 9FR A “memoize”, SEFIA
AT frs

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

# Calculate the value

result = ... expensive computation ...

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

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

2.2.7 IR EIESHEXEFS UM —TRBEER S — TR ?

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

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

g(x, *args, **kwargs)

14 Chapter 2. BXHBERMESE




Python Frequently Asked Questions, £(E] 3.10.16

228 XS ZEBFT LR 7

5 2 i Y AE R BOE SCP A PR E SOy, T A 2 AE T T B BN SE PR ARI(E . TBESE LT —A iR
BRI Z AT 2 A dn A o i, XA e X

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

foo . bar Fl kwargs J& func WS . AALERH func i, #lun:

’func(42, bar=314, extra=somevar)

42, 314 fl somevar MZ5L2,

229 At aBBIIRY LLEHIIFRX ?
MR BT :

>>> = []
= x
.append (10)

>>>
>>>

KK KX

>>>
[10]
>>> x
[10]

PR FMRAAIE, AfATEy FEmn— oo mr, x e,
P FEERA PN R

D) RGN G — D HFR. Ty = x HFASQEIIRWEIA— U2 8= TR y
HARI x Frigfgla—xige. EmRE AUFE— P IIRNER, < fly #EEmsIm.

2) FNERJE T mutable 3%, XEWETNEZ 0] MBI

TEWH append () ZJa, AR RENER [1 4N [10]. BT x fly XA ESH THE-—X4%, H
B AT B AR BT 1R 3] AR 2B SRS AOfE (107,

USRAEIRES = WX SRR AL AR XT 4R

>>> x 5 # ints are immutable

>>> 'y

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

6

>>> y

5

A AXHS < Ay SEATEAHSE T o BREAREECZ immutable 35, FEPAT x = x + 1B, HFASBBEEH S
5, FE b1 MRANE T —AERT R CBECTS 6 ) RIS x (WM T x FrHEIAE) .
ﬁﬁ%ﬁﬁﬁ7ﬁﬁTW@N%(%ﬁN%6ﬁ5)ﬁﬁ%%m@%%%ﬁﬁ%(X%E%@6ﬁy%%%
5 ),

FECEE (BN v . append (10) Ml y.sort () RMASFEX S, WA LEMTIA S —S8E @y = v +
[10] Ml sorted(y) <sorted>) W RUEHFNL. #EE Python ¥ (NEAEFEERKIIAREH)
SRR Z M EKEE C None () PATH B IRIEX AR R 8 BL R HE . SR ISR AR T b fi
T y.sort () MR ERRE AL HFR v R, RG24 S None, X SEURIIR T -
BB R .
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AR — R EBAE, R F B HATH R A i 2 AR R AT R B RIS AT . filn, +=
SBUHNFR, EARSBEBROTHBEEE (a_list += [1, 2, 3] Ha_list.extend([1, 2, 3]) [AHE
HREWAS a_list, | some_tuple += (1, 2, 3) fll some_int += 1 NSAIEHIXNTE).

P2
C T ATAAS (List . dict . set %4), MOV RSERFEBIFEITIA, BRI S
B WL
o AT ARG (str ., int . cuple %), POHF ERAERMAAIMFNL, FFHSCE]
LA B AR — R .

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

2210 RS HFRHHSHHRY (RRSIAERA) ?

HICE, Python S Sidild E b . i FIR(E R BIE TXIGE N, BrOAE I R 7 9 2
BN S, A WA S AR5 @ AL, W RAS 2 BTl ReR .

1) R El—A~Jedl

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

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

>>> funcl (x, V)

("new-value', 100)

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

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

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

>>> func2 (args)

>>> args

['new-value', 100]

4) AR AR G B L

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

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

>>> func3(args)
>>> args
{'a': "mew-value', 'b': 100}

5) BEACIE RS BB A -

16 Chapter 2. EXMB%RMER



Python Frequently Asked Questions, £(E] 3.10.16

>>> 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)
>>> func4 (args)

>>> vars (args)

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

WA AT 2 B0 R PR Ak 2 S
BRI AR I — A~ 5 2 G SR JCAL.
2.2.11 fnfa{E Python ShEIZ B E%Y ?

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

def linear(a, b):

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

return result

LIPS IR IPOE &

class linear:

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

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

KX WA
taxes = linear (0.3, 2)
FROARF]— AT XS, W52 taxes (10e6) == 0.3 * 10e6 + 2,

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

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

XN DA AT R s RS I T2 -

class counter:

(N IUERED)
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(R —H)

value = 0

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

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

def down (self):

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

PAL inc() . dec() Ml reset () WFEM, =T R—itHE&—

2212 tn{FE %] Python 3% ?

— BT, M copy . copy () B copy.deepcopy () HEAFAIPAT o FHARIAMRHE I, (A2
WOZ A

FEEEXF R ] DA S R SR I A T A . AP SRR T copy () TiA:

’newdict = olddict.copy ()

FPAU AT LA U1 BB A A -

’new_l = 1[:]

2213 IR BRI KA F AR ?

XA E SRR SEBI %, dir (x) FFR Bl FRIRFHS L AR5, Hrp e Sl itk S i 2R
5E ST iR

2.2.14 fnfa KBRS EH 7

— MM F X R TR, BRI AAAAEE IR AR TRAEA T FR A FRI0 B HEAME | def
Al class IBAFEIREAISL, FOR(ES A TR ATRAXTS . PR ARAS

>>> class A:

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

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

AT PAANK T EHE A — AR B E R Tﬂﬁ/‘@ﬁ\?ﬁ_ﬁ%ﬂ B JEL YA ] i B S B T5RF 4T
HRE AL 2, BAINEEEMIREBIN AR a it b, N2 R8s 2 A —ME L
IE
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gﬁ%;ﬁiiﬁﬁ%%i IS FAMERZFR. BHE X RIURE IS BTN, BIEENEERE N
RN

1. comp.lang.python H1, Fredrik Lundh 7 [a] Z-ORE ) AT RIS 1 2845 th i — AR 2E L :

DORBERGE ST TR 25— A (0R) HEARUUHERA T, ERAAET
E)E'HLHJr/Aiﬁ)?PME*ﬁ?i?JE%l‘lﬂ#ﬁ{hﬁﬁﬁ Mk (frfa=sia)) , @AM (%
% ......

2.2.15 ESEEFHREREH 4 ?

JE 5 A2 Python iz AF. THBLAFHIT:

>>> "g" in "b", ngn

(False, 'a')

MRS AR, AR RRIEXZ WA, N B iR T

’ ("a" in "b"), "a" ‘
A Z
a" in ("b", "a") ‘

Zﬂ‘?%ﬂ%ﬁﬁiéﬁﬁ (= +=45) RULEFEQNEL. AR BEIEMIZEAT, 10 R WS ) h i) 54

e

2.2.16 BELREEFENT CES"?" ZHIESEMAFIRAE 7
Ao AT

[on_true] if [expression] else [on_false]

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

A& Python 2.5 5 A_FiRESRZ 1T, G5 A MBA I B 2 HEm 54 -

[expression] and [on_true] or [on_false]

IRTMXFPEIEIF AR, B2 on_true JAi /R H “IR” B, S5 FibAE E@& KM ... if ...
else ... B b,
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2.2.17 RETTLA Python BEiL NIRBHBEITER?

AP X— @il 7E 1anbda HxE lambda REHW . HSFILAN=AIRG], BEAf24 T Ulf Bartelt 1)
A B EY:

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

# Mandelbrot set

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

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

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

# 1% \% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

AR B2, BRAF

2218 RYHSIIRPHMML (/) BRTAEBR 7

RS EI IR T RH LR RIEE Z HIRESEE NUROETE S . (UROCEE S8 AT BN 458 18
P AR B SR s BNy, SR FARGEILA BRI RES B B, divmod () g — %=L
IRALETE SRR BRSO U X R

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

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

ﬁﬁ%ﬁﬂ%@%%ﬁﬂ‘]ﬁ%ﬁﬁéﬁ% WNESH MR ETES . Hik, HXEFESEMH divmod () K51 k8
PR

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

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

20 Chapter 2. EXMB%RMER




Python Frequently Asked Questions, £(E] 3.10.16

2.3 {FFFFEHR

2.3.1 wnfares oSt 0 hl RS 7

st b AR, T AEBCRRTIN | — SR NSRRGSR 0 NI I, B e
BB AR 710" (F3ERIRY 8), AT

>>> a = 0010
>>> a
8

TRt AR T . R R N BRTE i E— A NG R GRFEE X, N o
BRI R G 8/NE o FELANTE Python RS A -

>>> a = 0xab
>>> a
165
>>> b
>>> b
178

0XB2

2.3.2 A4 -22//10 £3RME -3 ?

REERATIELD 5 JWIERS 5 —8 W, B2 ER08or:

i==@@// 3 >3+ (15373

2B Z5IR 1] ) T R R S5 2R . C 15 AR ZOR ORISR X — B0, TR MmIFS s 1 // 5 %
W2k 1 3 WIEfRS 1 —2.

XF 1% 3R 3 HOER N Sk FR AR DR . W3 O NIEE R AR £, I H Sk FERTE
HHRIE L & 3 PSRN >= 0 2 H M. WRBFER R 10 B, AB2 200 /N ET 2 JLE? -190 %
12 == 2 ZHLH); -190 $ 12 == -10 M ESSEE IR .

2.3.3 FinfuixE{ int EEMMA=Z SyntaxError ?
SR PAER A E R —A int FHEBEMS KL SyntaxError FENA] S S84 E 2/ INIUS:

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

A

SyntaxError: invalid decimal literal

f IR N M B S 5 A T

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

<class 'int'>
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2.3.4 IARFIFRRRDHT ?

YR, AN E R int () RAMERS, B0 int (1144") == 144, M, W float () ¥4
Bl P 580, Bl £loat ('1447) == 144.0,

BROATE LT, Ik S E S R e TR A2, P int (10144 ") == 144 JEAH, Iff int (' 0x144")
45|k ValueError, int (string, base) 525 — /NS HHS BRI EE, FHlU0 int ( '0x144",
16) == 324, WRIFERECH O, mﬂ?ﬁpythonfﬂmﬂﬁ@i?@ﬁ$1 HIZE°00" Fem N, 70X Fm 175 ikl o

TR R A AR R RO, AR N E RS eval (). eval () WIEERMREZ AAEZERE: 5
NATRES L AT A A BEIE A 1 Python A5, t[:ilﬂ_fﬁﬁ%ﬁ?/\iimporti( os').system("rm -rf
SHOME") , X £t home H M T .

eval () WA IBECEARITA Python Fik A EH, FILMI eval ('09') A SHIEEALR, FN Python R
RV HERBOE H 0 (0 R4
2.3.5 T EHNFEIRAFIFR?

BN, ZHEECT 144 FEORTATER 144, R ERBUMERR str () o QRARTRE N E
FRIE, Al N E RS hex () 5 oct () » HEZ2Mkgb 7=, i’%"%lﬂfstrmgs Al formatstrings 2557,
Bl "{:04d}" . format (144) HF&’% 0144 m"{:.3f}".format (1.0/3.0) ¥r=4 '0.333",

2.3.6 M IERHFFFER ?

TIEBE, PO TFAF R R AR G, ERZEE T, NS0 4 Ak SR A 1 — AN B 45 =R B
Al WERFTFE—NGEJFEHE P Unicode 89Xt 4, W PARKIRK 10.StringTo XA array fRk:

>>> import io

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

>>> sio.seek (7)

5

>>> sio.write("there!™)
6

>>> sio.getvalue ()
'Hello, there!'’

>>> import array

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

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

>>> print (a)

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

>>> a.tounicode ()
'vello, world'
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2.3.7 W ERF R ERAER7E?
(EEZiSevpLicize R

o SUFIIMEA R R — A7, R P AP Y R H BRI TR AL 5 R — . Xt

J& I RAFA, case Z5F4 ) T2 B4 1Y :

def a():
pass

def b():
pass

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

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

o FIHNEKE getattr () :

import foo
getattr (foo, 'bar') ()

HIER getattr () ATTARMA G, WIER. KM, 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

i locals () f#bTH %4

def myFunc () :
print ("hello™)

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

2.3.8 BEH S5 Perl iy chomp() #3¥8 5%, AFMFFFEDRBRERIRITH ?

DA s. rstrip ("\r\n") WFAFH s IR BMERITA 87T, AR b RG2S 1 . AR P AF AR

s FREAT, HARAILAZAT, AR BT S BA T

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

L "\r\n")

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

'line 1 '
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F T AE BRI A7 ORI A 7R ZOX R, FTDABEA] s . rstrip O XA LA G-

2.3.9 B&F scanf() 8 sscanf() BIZEMEE ?
A,
X {1 B A SRAT . B B GRS R ] AR split () HER—AT NS A BRAFR A

ZAGETA int () 3 float () R THEHIEUEAAFR LN, split () ZHRER sep” JES:, &
TR RS AT BN .

TR IR AT, IR L C By sscanf BOMRRMEES .

2.3.10 ’UnicodeDecodeError’ 5;’UnicodeEncodeError’ iRt AoER ?

i, unicode-howto

2.3.11 HEUFHTRFMIRER—TRigF 80 ?
PARF RN SR S5 FERA UG 5 A K S SUR AL AR 51 5

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

A

SyntaxError: unterminated string literal (detected at line 1)

A LRGeS I . Herp 2 2 LT A5 ER DA BOBUSCRHA:

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

75— PINE R LR SO 3 ML P AT R B 2 IR R 545 5 b

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

JE Windows PR A PAIH] os.path.join () SR EHT:

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

TR B ARTEOA E JRUG T AT ISR AL BN AR XG5 3T 8 S (AR RUG A B A (E A
SRR WAL, SRR SR B ARG AT R R (L

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

HISH W H S T HIHTE U .
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2.4 {EgE

241 BHEFKIBT . ZI0FTI0BRERE ?

SRR YL, R NRTF R e — SN Z AT, HAENAZICERA T LA
o A[AfY Python SEILEA N[ IERERS . A% FAQ HHEAFE 2 CPython.
o NABAERGEATRRSAARERN, JUHEW N VO FIZ4A2n .
o ARG 2aT, FBRR MR (1§21 profile BR).
o G EHEMENEAS, FEFRMERERR TSR O RESE A (WS timeit BiH).
b

o SRZVEBCE SR BAIIE R 08 R R AU SR (Gl BT A R ), PR LA T RE 2
FEA R,

R, Python fURDAYFRHE A ML BTN . PATFIH 7 — 2 PR 5, X FEPEREIAEI W] e 2 1Y
SRR B :

o MRFREXT A E AL, B (S PR B ) vl R A IES «
o HEIEWRIBHESSH . 2% bltin-types il collections EHLA)STRY .

o WRARUEEC N FLSE BRI T RRE SRR, WITTRE (CYSRARRELRIE) HLArA B 4 sR B s g . X
FTH CiE=mE R REONE R a0, iy B RO —sep @/, filtn, —FEEHNE %
list.sort () o sorted () pREIATHEY (LT IE R FIE 2 5 sortinghowto )

o MBS TEZ, HEE RS IITE Z R 8E. MEMSHRN TR EZEHRZ, TR
T EEIN A AL S, AR S HEs . Wiz S, i AR A e e A R
FUSEMm, R 2 R i B N s A

WIRIRE L3554l Python fVFRYBR T, ARAAE 2 THATPIEVRESR T, Fln, Cython W] DLKFRY NG ek
[ Python fRHS LA 4%k C 97, I RETEIF 2 AFAT-& i . Cython WTRAFI HI g% (FIn] ki) 2zl
&1): FAE VRIS T RGBT A R . AR H C 0 C gt BEA RO, WAl AAFT 45 C ¥
JERE

hz%:

LI PERERL s 1Y wiki BT .

242 BENMFHBRERT—EMNRBNUAERMTAL?
str Ml bytes XGRANER, FHILERZ N TAFRIECRSRME, FOVRRESEE S QI —HxT 5.

—AEOLY, BRI S ATRR B R IR R
WEREEE LA st X5, WHRAEFR T FR eI, HIGHRM str.join() ¢

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.join (chunks)

(A —Fh e B iy I ik, w2 A io. StringTIo)
WRZEREZ N bytes X4, HEHMELZM bytearray XRHFHEREIE (+= 254F) B

result = bytearray()
for b in my_bytes_objects:
result += Db
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2.5 5 (Tdl/3R)

2.5.1 IMAFE TR TR Z EIEITHE R ?

RS tuple (seq) APRHERITA (SEFp LRAREAIEANR) Fh Bl U7 2 A A2 1 o .

filgn, tuple (1, 2, 31) &4 (1, 2, 3), tuple('abc') MEAR (*a', 'b', 'c') . WHE
SHOZICH, WA ERIATTZR 1] [ —X 5, ISR o vk e 5w g @ & ooy, EEE
tuple () WA

FRAIMERS 1ist (seq) APRMERF A1) 8l n] 2% A G566 B RN 7 35 AR A8 R4 2% . i, 1ist ((1,
2, 3)) &R 11, 2, 311 list ("abe") WEAR [Ta', 'b', 'c'l. WRSHEECHIER, NESB
seql:] ARFEANE—EIZAR.

2.5.2 ftaRGIBFES?

Python JFBIZR 5 | AT LA IE R 8. RGN IR, 03255 3RTIME, 158 A, WIS, 2510 sk
i, -1 ERCEE— D RTIME, -2 HEECEE A, K. TPAACH seq [-n] BifH24 T seqllen (seq) -n].

(L gﬁﬁzf?‘%ﬁﬁﬂ‘%ﬁﬁ@o BN s =17 W BT B n— D FAF, X0 AR FAF R R
FERHATAT -

2.5.3 FFltnfar LA FiE a7
N E R reversed () :

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

JRFPBIAN AL, T AL 30 PP T B A Al 7

2.5.4 H0fa MBI h IR B E 1R 7

V2 SE IR EAE N4, W25 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERBRAVFEHHT . AW AR, SRIGMBIZARRIT UG, MO BRI 0 -

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

WERS R T TR AR RS AR (BRI & hashable ), VAN ORI EFEAE R :

mylist = list (set(mylist))

PA bSO 9 RN SR, TN BEAZ 00, AR5 R ] i) 4K
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2.5.5 N MFIFRPIBRZ A0 ?

R MR EAT I, — P B i ai Py HEARE A I B o AN 2o SE 7] B R R Ml e U R B e e, R
B R U e kG T . DA e =M AR 54

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

) e 3T AR A PR

2.5.6 fnfI7E Python fhEIEL4A 7
LIES

’ ["this", 1, "iS", nan", narrayn]

PIRAEI RIS 2R FET7 A 24T C B Pascal (9%4L; FEXHIFET, Python F113n] DAGL {5 22 FhA ] ZE 24 %o
%

array BHBEHE T — LA B AT RO B A [ e B i Tk, (HHRG R AR08 . BT
it NumPy HIUH A — 2888 =7 fth 5@ 7 — 2825 ke (0 O B I M A

FAS Lisp KAK A5, T AGE F JCALRAS ) cons £ 70:

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

SRR AR, AR ARSI 2R AU Je 4. AEX B, Lisp car ()52 1isp_list [0] MMl cdr (52
lisp_list[1]. FAGTENRIE FA 20 A M, PRI 2 i Python #1388 B2

2.5.7 I BIBSHTIR 7
S U 22 1 AT Oy s

’>>> A = [[None] * 2] * 3

FTE S KAV A -

>>> A

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

HAR AR —TURME, GRS FRAEZ A BB :

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

JERPRAET = PR PAT R A A S AR, R AP N RIGI . 3 AU 2 345
MBI, AT RE RN 2 K. SRS S RBHERT AT, X E AR,

HEEMOR R S IR R ERSIR, RIRR D ICRER Ay — s .

A = [None] * 3
for i in range(3):
A[i] = [None] * 2
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PAEARCY — M8 3ABIRISIR, B THIRKKEN 2. WA LAR SIS

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

o, AR R AGE AR U PR R A e s iR A4 02 NumPy

2.5.8 WK T ERATF—RIIMR ?
RS SERIES S

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

25.9 Aft4 a_tuple[i] +=[item’] &5| K %&E ?
2RI 2, — R ImIREE BT E T Bz REAT, & Python RIZEFIAN AR Z [A]HY
Z5.

HEGCAR IR ARG, XX R IATHEGRIEL, T2 AR N AR E M FEHEHIA 1ist
Al += 2561 .

WRAR S X

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

TypeError: 'tuple' object does not support item assignment

il R R T S W 1 2548 (1) X5 a_tuple [0] AN, AEEARXS 2, ELEKERHEHE
G532 WA CALRY 0 SOCERI i Ras, RO TCAICR I i Joyk B

He ), ERsRIR S AR AT AR BT

>>> result
>>> a_tuplel[0

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

= result

TypeError: 'tuple' object does not support item assignment

HIFonde AR AR, PRI 2 25 | A iR

QRS AR XA -
>>> a_tuple = (['foo']l, 'bar')
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

DIl A S 0 NSRRGSR N2 5T e B e, (UM AN AR T

>>> a_tuple[0]
['foo', 'item']
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RHIFCA TSR, RTEANE @) IR DMREI T __iadd_ () AT, EXERAT += HGRIK
ERBIAN, I H R BHERAERETE A PR () MFFERINE, __iadd_ () SFHrTAESIZE LR
extend () FREHZINFE. FroAMNFHIRBATAILUXFEYL, += 52 list.extend () [ “PREETT "

>>> a_list = []
>>> a_list += [1]
>>> g list

[1]

EAEE R

>>> result
>>> g_list

a_list. iadd_ ([11)
result

a_list IR AR S EPHE S, 51 BB SO ST EHOR(EESY a_list, IREMRAGIREA L
e, PEONERSIN a_List ZHIFNG B —XSAHaE, (BRI T IR,

P, FERTCAURBIF, R A R 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__ () PATHZL, BEFIRSER TY 5, EREE result 2450 a_tuple [0] Frfg#IHE—Xf
%, wIEIRET A S FEET R, FoAC4LR AT .

2.5.10 HBW—TERE9HF: GEA Python #{THEFLREIRD ?

JHZ/1F Perl 41X/ Randal Schwartz, %5 AR RS P LA THEY , % REREA TR A T
{7, 7€ Python H', #5FIH 1ist.sort () HEM key 5

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

2.5.11 IMITRIES — NI REEM I REITHRF ?

FFEMNAHFECHmIENRE T WERIIRITHE Y, ARG FETHRRICER.

>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs
[("I'm", 'else'), ('by', 'sort'), ('sorting', 'to'), ('what', 'something')]
>>> result = [x[1] for x in pairs]

>>> result

['else', 'sort', 'to', 'something']

["what", "I'm", "sorting", "by"]
["something", "else", "to", "sort"]
zip(listl, 1list2)

sorted(pairs)
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2.6 MR

26.1 Htam3?
KRR IAT class A QEIIEMM RAGIED . BIESLBIRSRI;, ] Class MRAARM, SO R IS
TG (EtE), XO& TEIREARREAAHE (k).

EK PAEE TPl HABSS (FRZ S TR . 2B B AT IEER S DAL IR o X REXT S AR A vl A
T AR W LA TAI A . LA ) Mad lbox ZHRIE TIRA AT R v, BERT2E MboxMailbox,
MaildirMailbox. OutlookMailbox MIHEMSALFH/R i & I HEAEAR 2

262 tAaRHE?

TTERETRRIRE, TR =, BHPA x.name (arguments. . .) KPFERFM . TIELARERIIE K
e, RTRAE XA

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

2.6.3 {t4aE self ?

Self H2 AR —NSEUN I IRER TR BEREARPHE AR N meth (self, a, b, c) , WH
S x WA x.meth (a, b, c) WIERXIEATREM; R A5 EI N HCAM T meth (x, a, b, c)
XA -

BiBE2EEUT Tself | f£7 % (method) 7 & Fovd) vk — 2 ZOAAEIER 2 o

2.6.4 IfTIEENRED HLTELRFHFR—1 36 ?

i P E K%L isinstance (obj, cls). R AKIX 2 EE T2 LR mE—Ar e, HEE
AT M AE AN SRR ], 40 isinstance (obj, (classl, class2, ...)), @BA[PAKEIXT G2
& J& T Python fFEAS N EZEHEL, 4l isinstance (obj, str) B isinstance (obj, (int, float,
complex) ),

iR isinstance () IW&KMIRA: H absiract base class W B . LT EHEMAOZE, BIMERA H R
()RR R L2, TR R IR R ] True o BUERGI “BEUEMIGER”, 2R MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

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

(Fgksn)
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(R —H)

>>> isinstance(c, P) # indirect
True
>>> isinstance(c,

True

Mapping) # virtual

# Actual inheritance chain

>>> type(c)._  mro_

(<class 'C'>, <class 'P'>, <class 'object'>)
# Test for "true inheritance"

>>> Mapping in type(c). mro

False

HER, KRB ASAHN isinstance () MW7 B &SGR . AREHEIT AL, HHE
FAT T [ Ao R 2 R AR W2 E DS P LB PR, PABPRRFE AT R, AN @A R g T2 S idn it

AR B A AT AT B 1 R A

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

EAF T RIEITA R EE L—1 search () Ik, AAEHAE:

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

class Document:
def search(self):

# code to search a document

obj.search ()

265 ftamZEHR?

ZAR X R EAR (WFCHBIE) o B0 R x CRAFE, BAER RS LRIkt 0
A PABIEE—ANENIE, HR SRt T BT SO TARET I, TR B A T AR AT x ORIk

=¥

Python Fe /3 (A RTARAASCINZAT . WEANDAR SEBL T — 2T IR, JUR B 5 AR

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)

2.6. MHR
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iX Bl Upperout KEPE XL T write () ¥k, #HIHHATIZN self. _outfile.write () FIEZ A
SHTFRFRER ARG, i HM b EREZILL TEM self._outfile X5, ZiLZMT
__getattr__ () FETEHN: HESH EESH TRA XEREETNNEZER.

BT SO N B R 7B RO T M4 E RN g 8 R B R U, KB b i e
__setattr__ () HYE, MXEMIT4/ M. __setattr_ () AJEARSTLIREA TR

class X:

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

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

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

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

ETHEFH, super () X5 HSMRIEE I 7 (sel £ f) Kb e LHIXS, i type (self) .__mro__
¥ method resolution order (MRO), FfiR[E] MRO Hi{ii T Derived Z 5 Ui: Base,

2.6.7 IMATILRBDEF S I B BHITIERY ?

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

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 I BIRRFSRBIBFRRTEF L7

Python S HIASHURAIMIA i (A ot 21 Java 05 ST 35)
AU R e X PERITT . R LR, DAY U B 64

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

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

def getcount (self):
return C.count # or return self.count
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YT ARG isinstance (¢, C) B ¢, c.count W[FEFEFE C.count , FRIEW ¢ H BaiEBM c.
__class__ [nliigIEEZE c M REA LIRS

HE: AE CIREANTTRN, B self.count = 42 XFEMERAE self H HM T I B — 14
y7count” FAAH S BI . AHEEH B 0 RESHUR A AR A SR RIS, Tl RAE R s 2 S

C.count = 314

Python SZRFHES T4

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

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

def getcount () :
return C.count

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

2.6.9 £ Python fpinfa EHMEHR S (HHE) ?

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

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

}

1 Python *t, HEE% S — M REL, FHABOASEE R AT L. filn:

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

AR, EAEEE R
WAIPALCR 2 R SR, Bl

def _ init_ (self, *args):

IR R REE T A Ik E
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2.6.10 7EA _ spam HBHEF F—1 34l _SomeClassName__spam HJ&iRE 8 .

PARUT R ERFT Sk 78 B2 o9 “B3R”, PATERA—Fhfay s m s oy X RRAE AR & . AR MEAh __spam
PRI (RN T RIZ, 2258 1 FRIL) CARYSH YA _classname__spam, HH
classname NEEE T ETREIH T XILH L HI 2L K.

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

2.6.11 2ENT _del__ %, BEERMBRMREZFARBE.

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

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

S DR e, (E2 0 G0 T 52 B N AE B T R X R 5 SCR N close () Ik R @i 35
close () Jik I VABBSSREBR G TR R EHE. WARELIA __del () —_del () W43
close () HH close () N YHHLRH AT AR — W RZUIAH -

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

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

2.6.12 tNfTRERLEE R FTASEBIRIFIR ?

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

2.6.13 Afta id() WERBERTEH—H ?

id () aRE—AEERL, B SR R A i I PRI @ ME—RY . MTE CPython Y, XX RAY A FFHILAL,
PIOAZ R B EAE MNP B R Z )5, — B B AR AL A7 PRI T (L XA~ 73

X g

W

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

XA id @ T A RBEOT S, ZRseld TxEge, T id O WG GLRIBOMER T AR bR AR I id I
XTSI THEBRES, AT — R R 5 -

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296
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2.6.14 ft AR TEILMKREE is EBRAZITHRE S BHEFEN ?

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

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

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

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

is x.

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

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

>>> g 1000
>>> D 500

>>> ¢ = b + 500
>>> a is c

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

>>> ¢ = b + 'thon'
>>> a is c
False

AR, RIAEAARHIREBl, SR AU AR

>>> a []
>>> b []
>>> a is b

False

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

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

2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create a

singleton sentinel object guaranteed to be distinct from other objects. For example, here is how to implement a method
that behaves like dict .pop () :

_sentinel = object ()

def pop(self, key, default=_sentinel):
if key in self:
value = self[key]
del self[key]
return value
if default is _sentinel:
raise KeyError (key)
return default
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3) G5 2 G S IR IR, A7 I 5 2 TR 2 B G AR SR S A AR U AN 24 £1oat ('NaN')
XEEHH S AMERX R

B, PAFE collections.abe.Sequence._ _contains_ () BJSZHALHE:
def _ contains_ (self, value):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 — A FIINfTIEFIBLHIBREFEE— T T EBISEHIG ?

BPRMA— DAL, HES __new__ () JRMAR __init_ () k. J5& RIE—LBI9E]
2 IBAT, ST AR AN AT AR S R A R R T

Py X BN Al AR B S — S BN T SR A R 244

from datetime import date

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

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

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

return super(). new__ (cls, value)

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

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

K L] DL AFAL -

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

>>> NamedInt ('ten'")

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'
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2.6.16 HiZINTREHZEREA 7
ST ERWA EE T HJE functools.cached_property () fil functools.lru_cache (). HIHETE
SN ZH EAEAESE RN G AR KRB APk S,

cached_property J7 XA TAEZATATSEIN k. EALGIEXSEOI T . B AFH I R E5 R U
SBI AT H N PR B -

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

Iru_cache 7531 M T HA hashable ZH T . EGUBXSEBIRGIAT, BRIERRDIBCE T2 AST I .

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

AR T IURA A 7 2K

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

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

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

@cached_property

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

@lru_cache (maxsize=20)

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

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

Iru_cache JyXASIRRENSIE T, (HRTREE L _eq  F __hash__ J7VEVAMEATREM A TN B AH 5¢ S8 M0 S B

class Weather:
"Example with a mutable station identifier"

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

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

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

def _ hash_ (self):
return hash (self.station_id)
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(R —H)

@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 1518

2.7.1 tnfa AR .pyc 3T ?

ME U AR (204 5O 9 SR RIS AL T3 ), 78 - py SCHERTTE HSRIY __pycache__
THRT 2 MG EHRMIFEE pyc M. % .pyc UFRATRIT LI 145 - py KA, IF
PA cpyc SAJESR, PRSI A E E ) python BUARTTAAHIE . (FEUL PEP 3147.)

.pyc XA e ok A d, Rz — @ YA SO T TE W B SR AR BCRR )R, 3 ARt T YA A 2
__pycache__ T-Hak. BUPAFEAH P EREF M PAS —H Pisfr B, A v 6E &k 2B SRR A,
X Web [z 55t @ T X Fpig e -

ki ® T PYTHONDONTWRITERYTECODE MBEAS &, 75 NS ARLHHf: H Python REfS A% _ pycache_
FHFI OIS AZTHS (BR. fAEaSRI%445E) B, pye SCHF#E B shal 2.

TE I = 2B AT Python AR 24N &3t T3 A#AME, WAL EIE pye X BER— s
ZRINBH S foo.py, BEFATH M xyz.py, MizfT foo Bl (GEIHIA shell i34 python
foo.py ), WM&k xyz Ql#—4 .pyc, A xyz B F AR, (HAZH foo Al .pyc X, Bk foo.py
AR AN

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

py_compile BHREEE FEgIFEEMI . —FBIAR R A IR F Y compile () KL

Al AR H py_compile Fl

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

XK cpye XMFBAY foo.py HFENMIE T __pycache_ FHE (& /Rt n] DA i 7T 35 2 4L
cfile KEEZTH).

] DA compileall sk H a8 4% — AL MNHETWIA XA REEMSTIR R PizlT
compileall.py FH4 H B 41F) Python SCH-ATTE H B4R RN AT -

’python -m compileall .

2.7.2 I E S RIRR B TR ?

B A AE R BUE )R8 name_ SRBHCHIARK. WHMEN ' __main_ ', BFRHENMIAIZ
7o %, VL A AR [ s e (it a1 0 sl AR ACRS , XL RAER N 214 T __name_
ZIaA 2T

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

(R Itakss)
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(R —H)

2.7.3 IMATLBERBESA 7

fRBAT LA AR -
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

[ fRRE A AT DA TR 22 3R
s HIEFA foo
« N foo B KA R
o i foo HIFIRINAT
e foo B A bar
» A bar Q@AM 4 )RE &
o i bar HIHIHIAT

* bar FA foo (ZHTILEAE, WHELA 2N foo KR,

o SAMLHIZHAM foo_var £

B foo, H¥EHE bar.foo_var = foo.foo_var

g RWT, A2N Python ib %A 58 JMA foo IIAFRE, foo M4 JRfT S LTI R2 1Y .
BARBE import foo , AEZENIERR/NI VI foo. foo_var I, A EFFEHIHE.

EXAFEA (D) =R R

Guido van Rossum 1Y 58 & #F il from <module> import ..., HFrguEmEmEEth. &F%
T IZRAR BRI i A HUS (0 B N B R X RE AR ) T N AR A <module>. <name>

MRS -

Jim Roskind S AMELHUER LR LA I -
o Sl (B, REBRIATE S ARLRZ)

e import 1]

o ABHWTIREATY (BRI S A B TR L 2 R AL i) .
Van Rossum A KEYOX A7k, 2 import HIAE—AFBERHTT, (HERSEA L
Matthias Urlichs ZESCH A IEATEARY , (ARG T AMRA B0 2 K 2

LRI S A EHET o

2.7. &E#
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2.74 __import__ ('x.y.2’) iR[EIfY= <module ’x’> ; ZiIN{EEF z 1§ ?

Az e importlib PR EREL import_module () :

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

2.7.5 MESAMBRRH#T T REHEFHSA, BEDHRAFRUGHE. ZRAMFA?

TR AN —EE RN, Python fUFESS — U ABIHRINEIRERSCHF. B0, A5 ZRRITETH,
AR A A A BERRASE IR, IR 2 B BEHRs ST 1 P AT QSR EORATE R S
OREER, G AT DA Bt

import importlib
import modname
importlib.reload (modname)

B XAARHART k. STHRBURE S T LA N IR

from modname import some_objects

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

>>> import importlib

>>> import cls

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

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

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

HEHEIER G id FTEIHDR, MM —H T84

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

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

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

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

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

if (x <= vy)
xX++;
Yy-—i
zZ++;

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

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

R A UGS € 11 begin/end MV BCIE—AT. iE & AR TR IR EZ A W, BHSERE R B
SR B . AR E2RE], ek O Rg e )i 88 (O 20 8 30 47) . 20 17114 Python R{H§ Ui 20
7 C e T AMBCE 2 g, ESAET BRI SR 45 RO FE DR B — st ([0 S e 5 s B 1) R R ]
FRAR ), (AR AR I A TR .
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32 Eff D ERMENHBEFT[IFTENER?

g SR B

3.3 [ F BB E R N b T HHRE 7

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

1|

>> 1.2 - 1.0
0.19999999999999996

IR 1% B[E)iE /2 Python i bug, {HIEEIAJE. iE@HR Python #~F- AT BHIET, i ke ARG fe i B 7 At A Tl (.

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

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

’>>> x = 1.2

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

’l.OOllOO1100l100l1001100l100l1001100110011001100110011 (binary)

11y i A (L IE 2 -

’1.1999999999999999555910790149937383830547332763671875 (decimal)

53 LJCHIRERE R Python W DAA 15 & 16 /NI HHERESE .
B 5E A AR T DA [EJTE Python #8217 B — 2.

3.4 [[Ift(E] Python SFERA T E) ?

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

o5 —fH R B2 Python , SZHRIHT 4k [EA. EEEFE G 8 208 S s H M BfE s A2,
7 Python FHB[EMEEMATEIEr Bk 7 [eight].

42 Chapter 3. BREFIELERHAEE



Python Frequently Asked Questions, £(E] 3.10.16

3.5 [ [self] #EJ5i% (method) ESEFIFIY B —EZEAMER ?

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

55—, JE bR AT DA B B ARAE I J7 % (method) Bl Bl (instance) ()&, 1M 3F— {8 s a2 . RIFEA
S (class) (7ESE, WHEE self.x ol self.meth (), GG AEHHITE R AL G B8 k2
Jrike AE C+ [, ARATDAFE h [EVA [ o 8 00 5 SRCH B -3 —— {EL7E Python [FIEVA [k 8 B0 %, FrRA
PRub B KSR R FEORMEAE o« 728 Co+ I Java (AR ACHE AR LR LR 2 018 M) 24 RN L RTAR m_, BITRA
i Rl R A A L R ARG Y

5B, AR AR e b (5 R e R I T A R, RO TR EARR A REYE . FE C++ (B, A0SRAR
R — e R EI R B B p B E vk, WAZESEA « 0 5T - {HAE Python [E], RV PAE 28
baseclass.methodname (self, <argument list>), iaff_ init_ () FYERITFH, HERE—F
AR ) B ) 0 7 L RGBT A Oy Y T I il B

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

3.6 EHTHFEEEEH (expression) chif FIgIKEH ?

fi¢ Python 3.8 Bk, KA AR EH 1!
WA FAAM G2 BAT - = FERB oA R (E:

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

B2 gl ) PEP 572,

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

A1 Guido FfE):

(—) #H—ERRE, AR RA ARG AR R T HIAR (FIHhas!) B E R EAE
A IEEST, BT R R DR DR R A 5 2 . AR x*(a+b) g R R B AL
x*a +x*b (T, FEHEC— Tl 2 Y P AT R R B SRS T .

(=) WRAD—BAAIRE len(o), Fhoid BRI ARPIRYRIE . E5FF TRMIAFSE: 4528
AR BUOR IR G NI, WA D xlen(), TRMFSEHIE x R A S, TIRET
— AN T ECR AR T AR lenO) AT, B 2] — 8 ([E EEBUS (mapping) FIFHEIENA get()
Y keys() J7¥k, BURASRAERAEEA write() JrikRe, MM EH €55 HR.

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

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

H Python 1.6 2 4%, TR BRMGHAUEMER ZUE], trEibiy, — el DAAN S ARt i ok O MR S R A 7
RMBIMA . RZWHIT RPNz 552, A — IR T RN B R

’H, ".join(['l’, |2v, 141, '8', '16']) ‘

U A 1R 380 {1 P SR A o

F—IUEEE: [T SOR (tring literal) (T3 #) BREAEMMEE], WFFEAINL, (H5H A
A EE . AR T AEEE T A s i b, IREE R T R SCR AR RER R -

SRR R [HR M () ST R BT — T e o ke o ). (FARE s, IREA 2
TRk, HERERREA, 48 split () WM ep vk i i, RELE AR T A 5 ) -

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

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

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

3.9 BIMEERESR?

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

try:
value = mydict[key]

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

i A AEAR SRR I8 T MK 2 BORF A S IRp oA Gy . WURIEAEINL, (RMERZ R A

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

b M EERE, WA PAH value = dict.setdefault (key, getvalue (key)), Aifa RALE
getvalue () FRAEARIYRHEAREN , ST REGPERAT.

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

AT A — R if. .. elif... elif... else RERGJEMMFEIMRR . BN EANESREMNSS
MIEW 8, R PA A match ... case BfiAREC.

UPRATREMEARZ AR AT DA 7 Bt W 2 fry e 5. SRR

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

func = functions[value]
func ()

ST s, ARAT AR EVE SRR R Tk Rt getattr () 2Rk — SR fiIL:

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

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

FeMaRTE EA R L, OEME s TARENR R visit_. EVARIRAEE, — BB SRR
{8, TR ] LARE RN e AR SRR E vk

31 EfFREEES LEERITHE MECREXRRENEEERES
R ?

HHE— WASEHL, A4 Python FHEIAE (stack frame) @il /0 —f C pyHEIIE. [FIIRF, EFEEM
A PABEIRFIEIY Python,  [H LSS HE M B AN HE SR C A TS -

BHEE T S, BEHET (Stackless) Python S BB T AR EIE , [ElkkG T C T,

3.12 [E{T lambda i EX FEEB A BR ?

Python [] lambda 1 85X B8 A2 7 B4 X2 H[E] Python 553 HE 28 4 3 i PR 76 1 5 =0 b B =X, AR
7 Python [EE[EIA 2 — i BRI . AR HMGE S 7 M 2T 88 lambda, Python [¥) lambda } /2 —1H
TEARBES 2 2% 08 2 RF P G — M 2 0

pK X EL 462 Python [EIfg—#4 {4 (first class objects), Tfif HL ] DAYE [ ok i [ (E) B 45 . DX G PfE— ) lambda 177 9
[ 3o 11 o 2 P P B R VRS i 5 2 A o 22 (Ll R [ 3l 38 o 5 o Aok R 14 (O
lambda 53 2 45 AR A 850 |

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

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

3.14 Python #n{a EE LIRS ?

Python Fr 1R A% 45 FRAG AN S BUE A BE 4 . Python FUAEME B VECPython (i Fl 2 M EHK (reference counting) S HIA
A I, (VA 0 — (R i AR S 2 RO B (reference cycle) . i S04 T8 Fi (3 Vok B0 2 AACHRAS T8 1
B EE RAH B . go BIALERAL TR DAATHARICEE . TR R S0 st SR R R I 28 2 0 iR =X

IR, AEHAWEAE (B0 Jython B PyPy) o, @i 1502 M BESRBCHE S % A [ . A SRARAY Python
R R BUREN A 2 BEHR I B, B MAREE s s — LU MR R R

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

i

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

C

L, i CPython [ 2 IEGHRANA#HE 7 5 (destructor scheme), HE(E 3 f RUHTHEIRHR & B PH AT I TT BRI
o SR AR BRI (GO) YRR, B Let R I L E A E g HAT Wl REARL R A e AR i e (EJBRPA ) -

ARARA AR A RE S LE AL 7] Python BLAREMUA AR Rl DAIEA: , HARIE % 15 4 b B PAAR S8 2 BT with B
w2, AR B T, Mt fr IR R EAE

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

3.15 [Efa CPython 7 { Fi S 2 f@ ik Sk E i 1 ) 7

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

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

.

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

P Python I, 4 Python FUARIY Ak 47 ST R E AR 2 SRR (e A IRER S| AR R 46, J_T
REEEE A . LRI C URIBUT R, A rTRERREI (14N U2 Purify 2 2R TH &#14% ).
ﬁ‘ﬁ , Python 75 [ P RF A € R B 8 i B Bk D e A A

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

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

HRFIFITCALAEAR 2 Jy AR AR, (FLEH AE e A Ay . TTAL AT DA Pascal Y #L(E] (record) B2 C
[ AEHE (struct), J&—/IMEEAH B IHET B @ AN R ZUE ORI A A, DA—AREIREA A T4 A . SR 2K, — A
S AR R AR AT DA H s A s =R A AL

3 —Jr M, $§UE1%2 HAGE 5 1851 (array). {1 A] AR EE 8 FBE 4, HEZESAE. RER(E,
os.listdir('.") [ FHEEMWHEE, AOETFRBINFIR. WRIRHH T RMAEREDEMH E,
*ﬂi%l%@k?ﬁﬁ%lﬂ’] A g e EAE

EzﬂﬁﬂmTT“H’J, R — BoolgEsr, Rt A REEI S I LT — . TR T8, FrRAPR AT PARK
SEm TR . AR SR TR T AUREI T8, FT0A BRI AR g, MR RIARAT

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

CPython )53 51 (list) S8 I & v S5 LI 51 (array), 1A &% Lisp 555 1983 5251 (linked list). EAE I,
XE“@ A W2 IR (reference) [, [EHEFS 5] LE 51 G HE1E (pointer) i3S FEEATAE ER 51 A AESHE 465 1
F.

i, ARGIAARPINFEEIE a (1] (AREFERS O NER RS EHEH

O RO SR AR, [ R BN, BT EGE 2 SO A IR, ?Wﬁﬁﬂ%#ibiﬁil'ﬂﬁﬁ%
WAL R, 2R RO, BT RO IR A R EE R RN T

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

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

TR FHEE hash () B30, SEEMAEMEEEGE . FEEEE BRI EHEERFT4E (processes) [ F1fif
HRERKZEH ., Flan, “Python” fFEEE -539294296, fif H 25—{# 71} "python” HIJ}& 1142331976, FkEI4:
TR N A A R A G A AL o S ARIER B A R B S EE, 7 i 5 S SO e — )
K O F/R¥: (Big-O notation) 3/ O(1) —ARARAT B — (8 .

3.16. & CPython #3Re;, FIFAMREREASHEN ? a7
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3.20 [ RYB—T 2 RTEE ?

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

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

WA NGRSO R 2 TR

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

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

EAF I KeyError BI5h, WE (1, 21 B id FEE—FTHISE AR AR . EVREE, Fitngne
% E ] == A, AR is.

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

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

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

WERAR TR Z RS, EEA N T A ARIIR, (E55 B CARYEEBR R AT DATE — {8 T S ) 1 Stk —ffl
__eq__ () fl_hash__ O HEmEIE. RebEfa sy R Aen 7 it (SOUBBIRIENE) b, Rt
A EE T (SO DR R AR b i 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):
1l = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) * 1001 + i
except Exception:
result = (result % 7777777) + i * 333
return result

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

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

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

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

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

SR ARAE A B A R 51, R AT LAk I [EJ# Y sorted () o A AIRBLRATEMR 14 (iterable) HeHE)F 7
s, [Emz . g, AN E MG e B s BT i g

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

3.22 #nfa7E Python thig3E #0(L)HI % A —{E fr E#E (interface spec) ?

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

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

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

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

SR TRk, 8 1) B ) 7 e 3 K28 SRV Python RIS W] DARY BT . g b, bl
AT LA SRR BE, R i B A B R s e S . BRI 5R(E), append () Jr AR ZAE S A
PRI H B dc AR T _E BT TR, A IR E AR append () AR EMNA IEMEMEME, HiELE
B HENR R A

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

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

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

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

class label (Exception): pass # declare a label
try:

if condition: raise label () # goto label

(Rt

3.21. [T list.sort() A2 L {EHFBHIHET) ? 49
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(R —H)

except label: # where to goto
pass

ERARRERIRBE T, &% 0EaE 2 goto MM . /MO

3.24 [Flfa iz (r-string) FEELIRFIERRE ?

RS MR, A BE LA AT B R RHEIA R s R T 8 ) SR 65 R 5 | SR 4 B (escapes), 4 —
AR AT R TR

At AL R E T G B O R EE SR ) i g (R RIEMIFRA) — Wy Ay X, S5
VPR AR G OR OB (Y 4 e SORHES B R, FrDARET ER R FudF bt RSE M, ARl AR ) — 1 S R i 5 |
SR SR IR AR M TEAR R H b IR G A

WRAR BB Y. Windows FUBRAR A4 G, G Windows R AR -2 —RHE:

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

WERARE RS DOS $8 9 HBAE AR, ilHl A (T A A 1 -

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

3.25 [Fl{T Python [/ F B4R {EAY with BR ?

Python ) with PR 48 T — EERAEAHBAT, TEIEARNBERT % IR TR A . — 2 S @A R i
K

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

{HAE Python, &l 45 HE 2 BRI .

{E A &1, {82 Object Pascal , Delphi A1 C-+, {11 SLETAEZED, oA ) T DAY A H i 2005 —
R BHSIRIE. 2 AR T (e SRR, 508 A AR AR 52 000 T, (scope).
Python (10 S B AEZRIE., 7 AR I W7 AL P RIS 0 0 6 i S 1 R T A A T
e R R . T AU R 035, TP MR DA T b e g G - By . At
S 7

PAR B SE B i AR [E) 71 -

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

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

SR, with BOAX SRR F Rtk (EDRENAEE) i 200 s nl DOZSR IR B . RO B AR -
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21
42
63

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

R 5 B B -

ref =
ref.a
ref.b
ref.c

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

EWARTHATH R EIE A, HIE Python 1) 44 R4 R @ (EBUA TIOR8 2R, 1128 — U TR A TR
Hr—uc BT

3.26 [FTFI4 28 (generator) A28 with PRk ?

HOR AT R R, B EIA: 2% B8 H RS 35 (context) 45 P4 & M VA IE i E1E. [HELE & RE], B4 2829
HEMC 2 (terator), B & 52 MR A TR EW F BB . (HRRFEAEE, FRAPATE with B C(E A
[ contextlib.closing(generator) | 3&f0 s A

3.27 [FlfT if. while. def. class FARXFIEEFSE 7

TEE R E T (fh ABC RES I EERISA) . slARIn T #i

if a == Db
print (a)

PAL:

if a == b:
print (a)

RS T EE TR S R R . DA AR, — B R A & FAQ & R B FENY
18 e EE R 9 S .

I3 /N 2 B S A A S S R O, MM R R B SR A B T DA R R R 2 A
He, A B 2 S ERG  RE CRS AT .

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

Python AFFRIEES . JCHMFHAEE BN FiE9E:

(1, 2, 3,1
(‘a', 'b', 'c',)
d =
"A": [1, 51,
"B": [6, 7], # last trailing comma is optional but good style

3.26. [Fi{g[F)4:5¢ (generator) I 3Z4E with Bk 7 51
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HWAREHEERS ST IO E R AT, SRR O R RRE R EWRARFR A —4 T
FaESE. ERATIE R AT AR, A S EGRR R

AT TR eSO A BB, Bl

x = [
" fee",
"fie"
"fOO",
" fum"

]

BN ERAREUMICE, BMEEREG=M: [feel, [fiefool, [fuml, FCGEFISNMN 1258 DA% S fE sl

=
AR o

FURT G A R R A i R S 2 ) (A
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CHAPTER 4

R EFR L RER R REE

4.1 EREAXHE

4.1.1 IR BT LA RSKM X ESRERRE A 7

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

XA =7 B, AR Python Package Index o5 2251 Google BiUH A M 451852538, 122 Python” il
B PR B Y S B ] 2 4R B — 2 AR R

4.1.2 BREISTLL$% F) math.py (socket.py, regex.py, &...) [Eigig=E

URARA BB PR, ATREE 2 IR, SO C, C+ B A 4 1R 2005 7 SC B B &2k
ﬁﬂoﬁﬁ%ﬁﬁﬂﬁ%ﬁﬁﬁ@i#%7%Mmammmuacﬁﬁ%i@%ﬁﬁﬁcﬁﬂﬁi*(@K
A& Python H3%1).

A (Z/>) =7# Python FAH :
1) 7£ Python FBLAH B 55 i (.py);
2) i Com5rah e (di, pyd, so, sl%);
3) (i C a5 HHERE B MRS BT, SRS 3%, HiA -

import sys
print (sys.builtin_module_names)

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

R EAE W g [EARE 2 ZE 0] AR AT I 2R —A T ZE#1” BHEEAR 1A 9% I Python FRRAS M KA
H—Em A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BN AREMMIGE, BB

#!/usr/local/bin/python

TEXCHFER A7, BRARBTEF-& L4 Python ARREEIBEAE .

WRART B A A MG Python fERESSIF) HAKERAS, R DA env F2JF . RIZARAY Python filRERS ArE H
SREAUINE] T PATH AT, JLFEFTA B8 Unix RETERSCHF FIRIN S

#!/usr/bin/env python

FRAE CGL A XA . CGL AN PATH BREGAR R & SARRRITR, T DAVRAA /B R i e e £ x
BRAT.

A, F PR BRI, W BES S5 /usr/bin/env TR X EiH B RAG AT env
FEFF o TEXFMEDLR, ARAT PASSUE T R hack J53% (R Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+ms@"
mmnn

XA — A IV, B RE AR __doc__ AR . Al AR IB A :

doc = """ _ _ . Whatever..."""

4.1.4 Python hf curses/termcap g5 ?

XFT2E Unix R4¢: FpifE Python JETE & ATHISAE Modules 1~ H g curses #iHk, (HERAI A2 4%, (T
= J£ Windows “FE& AT H Windows H1¥% 4 curses Fibk, )
curses B LRFELAN) curses FEE, R 3CRF ncurses I SYSV curses H1HGR Z AN I6E, g, A~

A FAFEESCRE . BRI AR S . X RIRFE X MR 7 U BSD curses BURINEERSE, Hig H Al
FEYES (1 R GE IR SATAEIXFINE L o

4.1.5 Python th#Z7E354{)) C By onexit() HEA R AL ?
atexit BHHRML T A5 C 1 onexit () pRECSELIGHMNREL
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4.1.6 At aRHESLERHFFEIIE?

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

’handler(signum, frame)

PR 724 P A T

def handler (signum, frame):

4.2 —RRMETIE

4.2.1 FinfaAE Python X

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

unittest BidE—AMBif) Java FiI Smalltalk I 5aHE 48 ) SRR A0 A HE 22

NTEMAER S, VRBAZAERR R T Rt . B iRy 4 R 2 5 BEAR L% ) R Bl S0 ¥k
R AR S A BOMEE, BT s R (R RAL e e R i PSR ) o Btz 4b, 72
Jp R S MO AT AR 1) Jry A B, X S B U MR 22

REFPI “a)m @ AR R R

if name == "__main__ "
main_logic ()

TEAR R ALY i o

— BARAAR P C AU — R BN NI A S B, ARBER %20 5 I s R AR INIX 24T . W DAY
H 3l AT — 2 5 0 A G2 B . X W SR (DLP- 75 2R T A, {H2 i T Python S N1t iy
HRGEHBLE WA . AR LA 5 A=A (625 4 5 I R R S AR S o M R A A8, [R5k
S Ty B AT 1) AL 2 I

FEFP A SN HA R B T ASE I E KA E

if name == "__main_ ":
self_test ()

WL Python SEHLW “fR” 2101, BT M AN E: 1 A2 B AR 74 ] DAFE AN 1A ] i 2k
iz
4.2.2 E#H docstring GIlEI# ?

pydoc BLBAT AR Python JEACHS i) SCR 545 3 R B HTML.  AREE o SOR 57 R R B8 APT SCRY
f— s U7 %2 epydoc, Sphinx thn] AR U AT I N 2R

4.2. —iRMRYTIE 55
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Python Frequently Asked Questions, £[F] 3.10.16

4.2.3 ERF—RRAKE— R 7

12 Unix REEPH LRI BRI Z M curses, {HUZ curses BIHURKT, MEPAZ:>] .

4.3 ZIEHEX
431 EFPERERSZRE?

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

4.3.2 BMEEWBERAET Afta?

—HERLARRY, IrA T RBEE S A RN ERFREITRRIR T, TR X TAE.
i PR AR T TR FE AR T PO — NI R RS KR sleep, ik T-2RREREAS 52 1ML AT -

import threading, time

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

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

time.sleep(10) # <= !

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

fi] B AR R ER T A JR AR AT BR B TR AL T — A RFRIAR JEAY sleep.

def thread_task (name, n):
time.sleep(0.001) # <———————————————————— !
for i in range(n):
print (name, 1)

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

time.sleep(10)

HE time.sleep () f5—E@RYEFFIIE], fHESREOLH S ELHLL, A DINERHH queue B
QU —~ queve X5, LA NEARAEZATHIRN append — S E] queve XFGeHt, T AR M queue XF 5
R AR U R R
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4.3.3 IMIESPEL SN TIEEE?

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

o, SRR E A o R SRR, IR AT PAA SRS, B queue BIHORBIEAL 55 51K NS .
Queue %@ETP*/\T*/\%?%X]‘%E’WJ%% fefit T .put (obj) IEAMITER, FHHAAM .get O Jrikik
EX?D%E XKML BRI IMBHRNE, PARHIREEMES H STk

= NN DGR

import threading, queue, time

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

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

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

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

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

IBATIF S AR N i

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

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

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

ERBHE SR ARECE Z (5 5 Queue JHRML T 2RI 0.

434 EREMELRERRERERZEN?

Python VM N fifi fl global interpreter lock (GIL) SERfaff[a—ma A — P 4fiafT. % Python H&YE
T IS Z VLA P p iR DAE i E sys . setswitchinterval () #§&. M Python F£/7
HIFEERE , R AR —4 45 X H C AU SE & e 11 .

PG Bud, EARMSE IR EE B R PVM A5 SE B 5 W fRE . sk Pr b, XA (int, list, dict
&) WILTAR R CRIETT BAERRIE T

EBRYL, FEAREZE TR (L. L1 L2243, D, DI, D227, x. y @5, i, j&int4h):

L.append (x)
L1.extend (L2)
x = L[1]

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

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

XA T

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

8 AT R AR E A A R 5 N TR 0 A del () Jrik, XuJRES)™A4—LL5m.
X AN R AT BN At . AR BE MRS, G e !

4.3.5 A HEMIBR & SRR ?

global interpreter lock (GIL) i # WA Python 1E i 22 A% 55 a4 LT A RFE Ty, 24 (JLF) A Python
RIS HATEPIE] GIL I A REIZAT, FrAZ 4En) Python F2/7 H BEA Rl —4> CPU.

1& Python 1.5 iR, Greg Stein JF & T— 5224 T 40 (“free threadings” %#b17), #2T GIL, FHHkiEHE
A PR . Adam Olsen Fit B FEART) python-safethread 35 H BUHL T2 L0 . AEMZ, HTAT
FElR GIL i TR AR BEE 8, ik A SE e B R R R e o PR BB R 2 R (2408 30%) .
{HIX I BIRE RN RETEZ A4 ARG F Python! AR HFRRHES 42 * 3HRE *, TR EZ * &R+,
i concurrent . futures fELH ProcessPoolExecutor R T — R BETEE; WRAREIAE
%oy AR Z 4], AIPAHH multiprocessing BIRALR K APL,

T Yl C ARG (1 C AL BEFE AL S5 I, ] DAEZAR AT C USRI GIL,
TEHAE AT, 21ib Fl hashlib ZEFRUE AR D LR T .
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WA BB GIL Wiz FRaR RSB, ARSI R RSN ZIL X g . NERE, XA
RERE . T HETFZ MR SEIEA 2JRIPIRE, NIHGX R —IRE R T AE. 250k1E, /NERERRE
PR GATEA, RGP A GRS B RARIRS P . HAL RIS A En BB s)5%, XA
HAS R R S B RIS . 2545

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

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

4.4 WA S5tk

441 BRMBRSCE ? (RIS AEXOEE )
ffiff] os.remove (filename) B{ os.unlink (filename). &FH os I PIIREUE 2 Y. XD REZ
—HEY, unlink () 2 XEECTE Unix RG] P4 S

WMREMEE R, Wizl os.rmdir () ; {#if] os.mkdir () A H . os.makedirs (path) &4
path FULMIANFAER H %K. os.removedirs (path) W MiBRE P HZ, REEMEEZEM; WRARE
R EEAS H SR A R g2, WA shutil.rmtree ().

EA AT PAMER os. rename (old_path, new_path),

WRFEEW S, i £ = open(filename, "rb+") FIFF XM, SRJGMIH £.truncate (offset);
offset BRI\ 2 Y HIHE RN E . WA os.open () FTFFHSCHEE os. ftruncate (£fd, offset),
Horp fd 2 SCUHEIRTF (— A/ N R .

shutil WA E T LB SO R %L, 036 copyfile (), copytree () fil rmtree ().
442 EEEFRIXH?
shutil B E A copyfile () AL, 13, 7£ Windows NTES 4 |, B©AE G| #ACL , AR

i macOS HES+ %5 [y V5550 3, SR H AR DM . B WA H SCORUR R o8, R
shutil.copy2 () AIPAPREEKER ((HARAH) BNZ.

443 EHIER (RBA) —HHIKIE"

PG A —HERIEEAE, RN struct B, RO DABERCEL & TR R CGEE 2 ECT) 1
FRFER AN Python X4, L2 IRIK.

EBIAYE, TF T AURD S SO R AR S PP AR 3 U — A 2 P AT R BE AU — > 4 g B 2

import struct

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

SRR > DRI TR b AT IR R 2 F), T T
B SR (4505).

XA R (B s SRR SR ) , IR TTLAET array Bk,
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i) s RGN TE, SRR A R AT IR S (X R open () BREUEA "rb") . AN
(BRN) A "o 593G, SCHESASCAREERSTIF, £.read () 2R str ¥4, WiARE bytes ¥4,

4.4.4 {)F os.popen() BIRHIZERFE[E os.read(), XA A ?

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

4.45 E#iFE (RS232) &0 ?

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

1T Unix, &7 Mitch Chapman & 17 11k T
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

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

Python < ##2} Z J2—AXHE)Z C SUUHR I = 24 .

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

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

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

R AR 0, 1, 2 fUF

4.5 M4E / Internet 4532

4.5.1 Python iy WWW TEHEH A ?

Z A RS % Tt internet FI netdata 33X P E 1 P25 . Python A3 A StASLER A B AR A4 782 ik 55 i FH 2 7 i
web R4,

Paul Boddie 43P T —14y 7] FIHEZR UMY, DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird F£ https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_
python 44t | —4145 5 Python web $EA RS I 3«
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4.5.2 E#EHlAix CGl R (METHOD=POST) ?

KAFE L POST EHARPUM L, A4 A0 RE & FA M g ?
). XHEZ M urllib. request [Ff& HF 1

#!/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()

WE, BEEES SN POST /e, TR UM urllib.parse.urlencode () A —TF.
NPT, WREKIE name=Guy Steele, Jr. iF:

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

hz%:
2 urllib-howto ZREUE £ =71 .

4.5.3 &£ HTML JREERTARR 7
PRATDAFE Web 2 wiki BT 3R VP2 A1 H OB

4.5.4 E¥(EF Python BIA % XHRE ?

[ smtplib AREHERIHL.,
AR A A T I O A Yl L 30HF SMITP By 1.

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

4.5. M4 / Internet 12 61



https://wiki.python.org/moin/WebProgramming

Python Frequently Asked Questions, £[F] 3.10.16

1E Unix &G HI6 0] DA sendmail, sendmail 2 7 )0 B AE A H RE R A —HE, GBZF /usr/lib/
sendmail, AR /usr/sbin/sendmail, sendmail T} T HESXHRE . PAR22RFI{CH:

import os

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

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

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

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

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

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

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket g connect() HixEHEHREZE ?

HES T select BibibIH socket 54 1/0,

B 1 TCP M4 kA PHZE, /R TTAKF socket 15 R AEPH ZEMR R . X AR 244K AT socket . connect () B, #FF
SO RISERER: (ARATRE) B2 IRE]— M S . errno 5 iIRIBAY R . errno. EINPROGRESS FKiRiE
BEAEM AT HIR A 5E . AR E R GORHR BN FIME, T IARTRE B AR R A 2R B ALE .

PRAT A B socket . connect_ex () FiERMAA B ST, ¥ HikE ermo {H. EIHFT48H, VR DARY
JE R socket .connect_ex () -- 0 B errno.EISCONN FE/NIEREE 58 — BUEEARH AT DL I socket
f£45 select .select () REEEEWE.

fiE:  asyncio BHBRAL 7B M A AR R, BN KRGS MR RID. 5H=Tr
Twisted FEd— T HIDBEF 5 AR Q% .

4.6 RiEE

4.6.1 Python R HEHIEESMEOL ?

A

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

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

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

47 WERRF

4.7.1 Python sS4 RBEHL Y 7
random Rl HCSIIL T BEDURE AORR ORI i 21

import random
random.random ()

AR E 2R ] [0, 1) 2Z [A] Y BEATLEE REL
AR IS V2 HABR) L IR A s, Bilan:
e randrange (a, b) &[] [a, b) X [a] NI — A%,
e uniform(a, b) iR[F| [a, b) KB [A]A7F M EL
e normalvariate (mean, sdev) {HHIES (E#h) 910 RFE.
A — B R B BB P A B TR, il
« choice (S) MAEM AP RENLERE—TTRK.
o shuffle (L) XX RIFATIEHIEHE, RPFF HBEHLHTTHL.
A Random 28, RATDARFHSEGIME,  FI R BB 2 A i) BEATLE A s -
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CHAPTER B

¥ RARNE e

5.1 fq[LMfEM C EECIEBCHERND ?

JEf, EOTDATE C R SR, A FEE R N B . 7ESCRY extending-index HATUEH .
REHH R II) Python 555 X 4~ 28T

5.2 ALMfEMA C++ IBESEIBECHERRD 7

B/, AT DMEH C++ A af%E C HITIHE. £F Python include SC{4:JE il E: extern "C" { ... }, 37 Python
R VR A R B BT extern "C" o MR 2 HEES C++ X RN —MTFER.

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

Cython and its relative Pyrex are compilers that accept a slightly modified form of Python and generate the corresponding
C code. Cython and Pyrex make it possible to write an extension without having to learn Python’s C API.

T IRARTE TN FE L L HIATELE C or C++ library for which no Python #°fEiY C & C++ FERHE L, A PAZERfE
JH SWIG 4 T Hofe 02553 20 P O B R AR R B . SIP, CXX Boost B # Weave 2 I F-f0%% C++ FEHIEA )y
2z

IS o
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5.4 tnfa7E C b ITEE Python {E4q) 7

PATIHCERAE I B JZ R B PyRun_Simplestring (), BHEZBENFABRSHEM TELR __nain_
) ETF SO AT IR SR ] 0 TR A A S E (BU3E SyntaxError) IR -1, WERARIEEE L A5,
A PAM# ] PyRun_String () ; #AE Python/pythonrun.c & H PyRun_SimpleString () MR,

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

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

5.6 #nfaI M Python X5 r$2ER C BY{H ?

X TF X SRR, R 2 ITC4l, PyTuple_Size () AR [ HAKJEM PyTuple_GetItem() AJiR[]$§
EF T B, XA RMA KLU EEL PyListSize () fll PyList_GetItem(),

XTFAH, PyBytes_Size () WLREIHK N PyBytes_AsStringAndSize () i~ MEHEHEMNK
FERIFRER . THTERL Python 4y HR A BE M ZS, K C Y strlen () KRR #EMEA .

BRI — X R, HE R E RN NULL, SRJE M PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

LA — % Python X5 24 APL, SEI i n) g #0452 5 Include/abstract.
h THEFN. B PySequence_Length (), PySequence_GetItem () XA% M IH 2K 54E 5 Fh
J51) Python J7 A A7, Bb A AT i F i 22 HoAh A A0 B 5] QN S (PyNumber_Index () 45) PA M
PyMapping API H {145 Fl L i 56 55

5.7 wnfafE A Py_BuildValue() BB EEKEMITTH ?

RAPL. WiZ{fiff PyTuple_Pack () »

5.8 tnfg M C AR FEIE?

A PAEH PyObject_CallMethod () PRECKRIHH AN RAMEE HiE. S HZNE . BRHAVFEAS.
Zl py_Buildvalue () BT RIS FAFE DA AL A T VA S H0E:

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

I ) TARAT HA I IR R 5
Py_DECREF () AbFH,

BN RSO R 1Y 7seek” T8 AS L 10, 0 (BGE SCUEXFR B E A7)

A de WEITIRIE N P H € 7. AR BT IR mH{E T i A 1
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
3
else {
Py_DECREF (res) ;
3

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

5.9 #n{a{&sk PyErr_Print() ({3TENZ stdout / stderr {ETAE) B9%
H?

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

E X — AR AR S ] io. StringTo 3

>>> import io, sys

>>> sys.stdout = i0.StringIO()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

S RRERCR Y B E X GAREA R LAY -

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

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!
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5.10 M C iiial A Python RS RYHRLR ?

ARAT LA I 4 Ty sUHRAT — R T O G (5

’module = PyImport_ImportModule ("<modulename>");

WEREEHR AR F A (RIEEARTFAET sys.modules H1) , X SAIIAMIREIER 750 H2 fif B o]
)

sys.modules ["<modulename>"] M. TH R T IHASRABHIMAAT A 6y 2 25 1H]

PR AEAET sys .modules 1,

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

]
B H AR

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

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

5.11 #nfaE Python fa3f$E C ++ R ?

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

B C++ B, HSRCIRAES, HiEf HtbikiF?

5.12 FfEM Setup XHFHMT — &R, Kt 4 make KK ?

LARREF ARG, QURBCAHATRF, WM EE R R, (BRI — L LAY shell A<
FE, T HIXAS bug /N, BERAMEFREX AR )

5.13 wnfalifiky & ?

A+ GDB L&A R4 TG, LEMED RS A, RS T4 th BT A
TERSI L gdbinit S (HAETR) FhmS:

br _PyImport_LoadDynamicModule

X JriztT GDB:

gdb)
gdb)
gdb)
gdb)
gdb)

$ gdb /local/bin/python

run myscript.py

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

br myfunction.c:50

continue
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5.14 HARE Linux G L%iF—1 Python iR, {ERER/D—XHF. H
H2?

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

JIFR 02 Fh SO

%FF Red Hat, 2% python-devel RPM PASREUAEL 1 S
%}F Debian, j&fT apt—get install python-dev .,

515 AR “WATFEE" 1 “WATN ?

A, A BB Python S H AR IOAT N, TER A SRR (900, S8 1 “if” RISk, BE A
RUFESHEAFRHES), Bl MESRIR, (HURATCROT, SERIS T —AEEH RN R

1 Python #t, A DA codeop Bk, ZBHARR BG40 8. Bian, IDLE g 77X 4.

1 C AT IR B AT 2 A PyRun_InteractiveLoop () (AIREFEH LAY ) Ffil Python
R A IR AL B A . B A DA E PyOS_ReadlineFunctionPointer () g %A H & i A K.
HEREZIRN, S Modules/readline.c fll Parser/myreadline.c .

5.16 Tk BIHRE MLH) g++ fF5 _ builtin_new 8 _ pure_virtual ?

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

517 Gt BRI — 1R, HobhIoHE#E C hstl, MEMFEE
Python chsCEf (flin@id4Ei%) ?

sy, BTDARRNESE, Bl int , list, dict &%,

Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) $2H4L T—Fp M C++ PATIERVERT T
A (RMRATCAGE A BPL R4k ] C++ B R .

5.14. AR Linux R LHRiF—4 Python #8iR, {BRERD—EXH. HitA? 69
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Python Frequently Asked Questions, £[F] 3.10.16

70

Chapter 5. ¥ R/HBAF I iElE



CHAPTER O

7£ Windows { A Python iy RE& &

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

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

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

’C:\>

TR REAR b, ELRIH T AR HBEZ, IR T RE A2 5 A BB T i S0

’D:\YourName\Projects\Python>

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

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

e, VRTEERECRIRT i 0L & py” B E®) B R 4. ARIRC A E— M A S piE, R
PRzl A i 4 py EHE T return g :

C:\Users\YourName> py

RA&, MR B R E

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

Type "help", "copyright", "credits" or "license" for more information.

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

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

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

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

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

BCRH S BRI . R AR Python ARSI I, [Efan#4[E hello.py, HARM AR TFICIENRIIZH
(home directory) HIEFI M BHIE], AREIRsE & A BIRUAPA F I EIA

C:\Users\YourName>

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

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

6.2 Jn{a{E Python [FIZ<TT LL#ATT ?

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

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

J@# Python 7£ Windows I-[FIEIf3AEm, (EEH & A —Lesiiiish, %2 Python SER B IR LR R
A REMEIE) . SE AR S N ELfR Python 7 HAth Windows Z &% R PAIEF TAE, MiARLE R G LLF-th
AR .

e M1 R AT BB 2 I B R M R A A I BB TS Y . H T e s fa e, AE
BB EE AR AR RS T A RUIRE, G AmEEE B A, S E AR s L
IO, AR E TR BCE B A A . 3 McAfee W E EHT T A M R AR IHEBUS BN, ©2—
TR E R E R -
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6.4 dn{a# Python [EIA[E{ETT$A1THE ?

T2 [EHe T dy Python iy At AR 32 AT — 2t k425 ¢ RE RS Hh T AR EWE A TR i T B .

6.5 *.pyd #£#E2% & DLL 4R ?

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

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

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

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

1. i ANEHE K Python 47 i% 8 /R .exe . #F Windows |+, Python #4751 J&—~ DLL PAfHALFE S A
A S ise DLL (i, (i@ 1 Se ZAE M R B A SO G R st ) IERRIMOE, Wiz e g
pythonNN.d11l; Eil#H L C: \Windows\System H1, NN ;& Python [JAS: | fFlan%is"33" 1t
¢ Python 3.3,

VRAT ASZS 18 o A AS (] 1) 5 X EL 45 21 Python, A IRFHLAYS (load-time linking) /R Z2iH 45 2] pythonNN .
lib, T#EATHAE4S (run-time linking) KRR 258 45 F] pythonNN . d11, (—f%Ef#: pythonNN.1lib 2
pythonNN.d11 AR FrEE import lib”, & H & FIglH4 & 4595 )

AT IR &G RORffifb Tl A2 i FHE S B A EEAT R M. RS0 E A
Windows LoadLibraryEx () % 3 (routine) R #E A pythonNN.d11l., #%#F%zHE ML 0028 F Windows
GetProcAddress () HRFTEUEMFAE, K4 H pythonNN.d11 d14y (EPE] Python C API ) F7HL
HAFE R EATAIEY Python C AP #21Y) C FExUAE, EAETT DGR H S Lea i M B 1k .

2. QERARIE ] SWIG, R AR A i G — A 7552 1 64 i A 7 v m] 3t Python f J1 97 47 AR
SWIG 5 VR BT BB AN . S5 IEAREER: E AR exe SUPFL Ry C AU (1) AR Joi €
— > DLL {4, X e 7 EHad A

3. SWIG s gty —fil init pR=X (M8 C o) , HAFEER AN LR B, R 2
B leo, HI% init B & fi44[E initleo(). UNHAR(E H SWIG shadow class (KH[E]) , HI init o= €y 44 [E
initleoc(). B EHI LAY shadow class Fif ] i) 22 8% 3t A4 helper class.

PRI VAN A2 B8 2 i) C R 2R 45 5] .exe AR H RO SR 2, I 40) 4 Al o SO0 47 280 import A5 AL i
Python! (g /255 MR IE >Rk B s F 9. )

4. fmEZ, ARATABE A N RESCHS , AR S SERE AL 4R 1L Python FL##s -

#include "python.h"

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

6.4. fn{aft Python EIAF{ETT#A{THY ? 73
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5. Python fJ C APUA R /&, ARAREE MSVC (JIAEE pythonNN.AIl i) DASMII SRS, &
LU ] S I

M 1 352 FILE * ZR0NPNHERY T 290 sRAUE 2 g iR ae bR PR AR, IROAREA Sias
H struct FILE SRS RAFR . MSEELI A R X LEAT R AR Z Z i s L

[/ 2: SWIG 7E[E] void psX[EIAE A4 065X (wrapper) IRF 1A DA T FECHS -

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

M, Py None 2l 4, E@EMI|—MHSH, $i pythonNN.dIl [FIARH)—AEIE _Py_NoneStruct )
(EIAE R AR TRk, SREsTS e 2 e an R PO B k. sl iR A i (B ED:

return Py_BuildvValue("");

A ATRERTABE ] SWIG 1) stypemap fir4-DA H B IETRE ARG, MEARBOR T BHIE RS Rl (o2
—fH5E4x i SWIG 7 T-) .«

6. filiJi] Python shell [EJA{¢ /¥y Windows Jf i #2EI A 15— Python ELREGSAR A& —MHEr 355 7%
T A B S AR I AR o AR A5, SRLANE, 4% (2K wxPythonWindow class) e B —fi [
B EEATOLAT . %P2 ) Python ELREARRRA Sy ARAT AN Python [ i/o H7E [f] (redirect)
B A] % d HOMU R AL, PR AR A 52— 25 read() I write() method ) Python {1 (YEAf
TR e SE) AETRAT .

6.7 wnfafsiLfREESRE T Python i hiEA tab ?

FAQ Ak filiJf] tab, H. Python JEH5Hf PEP 8 # e/ #loX Python RxUAGFE 4 fiZ3H4; )2 Emacs
(¥ python LA TR AE -

FEALATSREERS 1, H% tab ISR AR — M 5. MSVC 78 i@ —k, HuJ DASSHATC & (Ffd i 2
B IR A~ R0 - Tabs, MEER [THE REBEL 0 [Tab JUN] R THHERDN 8oE 4, AR
AR ] B .

WERIR A tab FIZSAEEE TS S o B, ) Python €5[#f IndentationError B TabError. ff
WATPAEST tabnanny B4, AR I AR H EI .

6.8 IMTEARPHEMIELE TR E keypress ?

B msvert Bidl, &k —MEHER Windows SUTECRAL, BER T — MK kohit (), KT
et B HAEST 8 (keyboard hit), PAKPRIN getch (), ZpRsUEHAGT M7 ICHA G A .
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6.9 N{T#REE K api-ms-win-crt-runtime-11-1-0.dll f4$&5R ?

{1} Windows 8.1 i S RLSUAIE , 57 R AT A IR, AT BEEI7E Python 3.5 A b it AR 88 A i R ED.
BRI SE R S SR E R by, RS MAMREI R, FE s Microsoft 42 F{ 1A DA
R A F-8) 22 4¢ C Runtime HBTRIFE A o

6.9. in{a#RF)5&F api-ms-win-crt-runtime-11-1-0.dll gy #&R ? 75


https://support.microsoft.com/en-us/help/3118401/
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BRERENEEREESE

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

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

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

7.3 Tkinter BRI

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

16 1 P R B Tel A1 Tk o R — (g% 2 — R MRE Jy vk, (@ TR ] TCL_LIBRARY fil TK_LIBRARY
PRI MO R ) s R U

SR EIE BT A AR, AR R 2R Y Tel At 3 & 320 e A= . — 0] S8 s i i LA
& SAM (stand-alone modules, 3784 ), B2 Tix BT —3B4) (https:/tix.sourceforge.net/).

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

1£ Windows PASMYF-5 FI2 AT DAY, IREERATFEIATE! (H2, RO ER MR IRT VO #2145, Tk K
HAERUR Xt xtAddInput () WEEAIFM, B REEARTLE—H HIF (callback) Rz, # VO 76— AR ZH
4% (file descriptor) | AJHEFTIHE, 3% R0 €rf8 Tk mainloop #IERY . 52 [F) tkinter-file-handlers .,

7.3.3 HEEERI# (key binding) 7 Tkinter th{gf: [+ ?

— A IR A%, BRI (event handler) ELAE[EI45E) 4 bind () method Y, {HAEH
ARG, %P EA R R

e AR, EEEr /N TREES [ (keyboard focus) |, #Ar A Th 1B SO B Mz B iy &
WER. @R, B -ENTH, aResiagen (EARMREE; 72 akefocus #IH).
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CHAPTER 8

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

8.1 {+F/& Python?

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

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

8.2 [[f+E] Python # &4 7EF A 128 £ ?

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

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

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

TEK % Python ()24 )y .

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

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

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

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

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

o FZFE# Ellipsis,

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

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

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

annotation ([EJf) — (MBS, class @M. pRzCAY 22 ik [ml (AR B B RO AEED . FRIEH, & AR AEE ype
hint (BIEHER) .

TEFEATIRF (runtime) , [ 30 588 8 (EVRR A VA AP I, (A A s 8. class J PR RIR UEV#R, & o[V
TEFERS4H . class IR __annotations_ R¥RE M.

#t2(Elvariable annotation. function annotation. PEP 484 1 PEP 526, 526 %G Hh e ER . B
ERER B By VAt 75 2(E) annotations-howto .,
argument (51%8()  WFAY R X IRFPEE LS funcrion (Bimethod ) WIE. 518G WitE:

o M43 7| ¥ (keyword argument): FERRANPIY G PLEKE)S (identifier, Al name=) BHBEMIS %L,
o2 DA ** f&1H] dictionary (i) [EIR(EPELEN S H. Flan, 3 15 #BREPAT complex () WY
) B S | 8
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

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

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

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

Atz ORTEE R parameter (281) H . # ARERAY 7| $cfo 4 S Moy £[F], PAK PEP 362,

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

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

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

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

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

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

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

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

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

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

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

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

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

i 2(Eext file (SCFHER), B HREEREBAMEA str YIFHHHEED 1.
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borrowed reference (ff/l|Z2M4) 7£ Python ) C API H, fS5HBIH M5, B ARG ZKRLH
AFEEZT I WX R B W Bt A8 W — S d0 e BN, B3R MRS FT ARS BR AT 5 1 i 5
—Nstrong reference AR E .

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

reference.,

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

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

memoryview,

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

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

Hargument):

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

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

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

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

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

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

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

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

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

83


https://www.python.org/dev/peps/pep-0343

Python Frequently Asked Questions, £[F] 3.10.16

W, AT TR Er A 2R, R A E L, RAEETHIER AT H (concurrent
asynchronous task) H7, %Mk EEE]. #52[F) contextvars.,

contiguous (&) IR — W % MH 5 2 C-contiguous B & Fortran contiguous, HI|'E €] gt [F)2 8 45
M. ZE4E (zero-dimensional) [ 4% E AR s& C M Fortran contiguous. 7F—# (one-dimensional) [#%1) 1, 4%
T H 78 O T O S AR AR S, i R S IE Y 2 A BTG IE RS . AE 2 4% (multidimensional)
C-contiguous [ 51 Hr, o 15 8 L0k A IE 7 55 B 4R IH H Iy, 8 — R 518 b i, R, 7
Fortran contiguous iz rfr, S5—1{R2R5 | 8 LR

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

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

CPython Python F2£E = U IEHE T /F (canonical implementation), #{#EAiFE python.org ., [CPython | i&{F4#f
FETENV LRI, DAL ICEEE L B RE S W EL(E, (9140 Tython 5§ IronPython,

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

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

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

@staticmethod
def f (arg):

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

descriptor ({iiA%S) FMEFET __get_ (). __set_ () 8{ __delete__ () method {J¥{. & —AH
class JB 12— AR, ERR RS T E ere @A R s . WH, M a.b KRB, E
EIRR AR Ry, Er7E a 1Y class FHLAP AR A ARE] b iI1F, HA05E b2 — b ey, RIATSEEA
%% method G . SHEIAZR A BEAR I VR AFLAR Python (RS, WEIEME LRI, Ei
IREfuFE R, . method, &4 (property). class method. [FJf method, DA J% ¥} super class (SCKEF)) Hy2
e

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

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

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

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

docstring ([EIW<pzih)  —fA1E class, BT, (RES—MER U B 7 H S0 . BERETEE M
TR B 2m, (D Erpmaas Pt [EHOA BT class, B _ doc_ e . diREw]
TR LAIBIBER (introspection) AESE, Pt e 2 W H i ERA SO A BEE AL
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duck-typing (W5FRIE]) —RERECREEHENS , ©AEHE A4 (i B E e 2 B e 5 HoA IEfERY A
T BUm A2 B S, method ol & P @ B A DG RF Sl . (TR & B ke sk 5 —EIG 71 FLn e s
B—EWs+, WEE gt EgT.)) REEREAEmEEEEE, fofstmiE(aeg e s
f, (polymorphic substitution) &8 E () & iH M. TE T RUE R type ( jﬁlSlnstance T
W (1Hmuﬁﬁﬁ', W7 BUET T DA 4 % 28 R B8[E) (abstract base class) ﬂiﬁﬁﬁ ) BRI, Bl P’ﬂﬁ-ﬂ%
hasattr () HIE, BR2EAFP B ETEME .

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

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

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

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

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

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

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

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

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

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

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

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

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

function (PR) —EPHIERIA, TZ@EI[’?H}HLI%IEI%Q%{EO EMA AR RS M 20 7] &, ELET]
WO T R AR AT . S § 2 Eparamerer (2W) . method (J53%), LA function FEHf.
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function annotation (PRRERE) &S Wk M EEK—(Hannorarion (ERE).
ek BRI 3 il R 2 [ER - i, SE e T S 2 W int 5180, EEA—M int FEE:

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

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

annotations-howto .

_ future__ future [fiA=: from _ future_ import <feature>, @5 /Nim=and FHABLLYE Python
BB A p o R E R A BB A SRR SE, ARmee s mi 4. T __future_ BUHNIFEET feature
(shee) PIRERYME. i import MUARAH S HARBORME, ARTTAG S {RB T B8 AT IR oy V3 )
BT, AREMEEE G (REs) mEmEZRA6E:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

HEG I F2ER, & __main_ BUHBEPOEFTHEIA T SHATE

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

W ERE TR for EIBFIFFE HAUH E— M FFIRHT5 (zip ()« map () .). HW—fE W E
(S BB 4 Dt dter O B, & @RI F P WIS JLIED S A A oL
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HE4T—ki (one pass) MHEE . (i HEMCESH, WBHEA—E R iter () 8L {ATEIENCESI:. for B
W F B EMR RS L, Gy R R Ay A A, AT P W O s B R
Wi s(Eliterator ([EIFCHE). sequence (J¥3))) Figenerator ([EVERS).

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

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

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

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

f TR AT A S — M R . B, str.lower () method 7] PAYEEITN 4 /N85 HE 1 48t R
Ao B0, — MW A lamoda ER AW, fIA lambda r: (r[0], r[2]). FH4b,
operator FEAH $& M4 T = 1 5 o8 =X B 2 5 8 =X (constructor): attrgetter (). itemgetter () Fl
methodcaller (). BRI A ek A6, w2 BT .

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

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

2R, LBYL =Ua7E [ =1 M [#817] Z W5 IA T BEWR{: (race condition) 1
M. BIUnPA FAEZCHE if key in mapping: return mappinglkey]l, UISEH—{EIATEELE HIE
2 BARAE B e o, G mapping TSN T key, MIRCEESCHERE k. 5 AR DAY (lock) 2 i 1
EAFP #i i /5 X AARE

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

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

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

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

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

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

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

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

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

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

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

module (f¥41) —fHif§{E Python R\ AHLAL L1 (organizational unit) ¥ 1. BALA — a4 =M, &
B AT R Python #ft . BEALZFE thimporing Fi8ARE, A % Python.

it 2 Elpackage (£1F).

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

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

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

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

sys.float_info:

E
]

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

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

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

True

4 named tuple J2[FIARIE) (40 1f6). 3%, — i named tuple th AT DAGE—{H (E XY class & FEACHT
HE class 2K H tuple, HEFRTIAMRAL (named field) RIW] . 5E8iY class A AT TAw%s, thn]
DA Tk e =X (factory function) collections.namedtuple () &, BEF AT T —L%F
SMi method, i 2% method W[ A& 7E T s [FI4 %) named tuple 1, HEVEIRFIAY

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

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

At Emodule (F41) .

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

new-style class (#FVEIE) —&EK, BEIEBALEFTAN class P05 Frfli ) class B . 76511 Python
A, HA B class A RE{H ] Python BB . ZHMIIRE, %2 __slots__ . #ifiik#F (descriptor),
JEVE (property). __getattribute_ (). class method (¥H[EIJ7{:) i static method ([FJREF ).

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

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

ek 2 Elregular package (TEFIELE) FMnamespace package (6423 BEM:).

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

« positional-or-keyword (V' ELBCBHHET): HEHA—(f W] DA e 1n 5 Bl ARIEIR 48 5 7| Sl 5 | I
B RSB, GIILATH) foo Hl bar:

’def func (foo, bar=None): ... ‘

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

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

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

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

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

’def func (*args, **kwargs): ... ‘

o var-keyword (FERESCRBIRET) : $50TT BHL0E0 FER MR IR 5| 0 (6 ML S CH T 1)
FEMBIRT 320 . S MR BRI S MR RN L+ ACESeR0, DI L i
kwargs

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

Tk ERERE R argument (580 & H . & AR 7] 4o 4 St M w9 £[E], inspect .Parameter
class, function & i, AN PEP 362,
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pathentry (J%4%iH) ALimport path (MEAPSER) H—WALE, Wipath based finder (FEFEEAEIIZAEES)
T 2% 55 B AF AR L import B

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

>>> class C:

class D:

def meth (self):
pass

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

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

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

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

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

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

sequence (J3:81]) —filirerable (FJERHIME) , Bl __getitem_ () special method (455K ), ]
BRI R LTSRN ORI, EE®R T M __len_ () method AR [EHZFHHRE, —L&
BB [EMSFE 1ist. str. tuple fl bytes. sEE, R dict 3 _ getitem_ ()

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

% 1 HE(E) (abstract base class) collections.abc.Sequence E 3% T — 0 W1 & 1,
AEIEY __getitem_ () fl_len_ (), WM T count (). index (). __contains__()

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

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

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

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

special method (¥§%kJiik) —FE @9 Python [ BJIFIY (K method, F i MR AT HAE @S, Biltnin
V5. 15 method )44 G & 1F BREEFI &5 B A Wifll RJEE]. Special method 7 specialnames F5 #EANEIRY .

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

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

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

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

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

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

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

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

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

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

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

ATUARS BGOERE, SEEA T

Color = tuple[int, int, int]

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

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

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

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

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

class C:
field: 'annotation'

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

count: int = 0

5 EVRBI A P annassign BE0AT REAIARAE.

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

virtual environment ([EJ#ER5E) — (A /EMGEE (cooperatively isolated) [ F 785, fE= Python [ {s F &
E}Eﬁ FEXAF AL RN T4 Python BEIE (M, IAS € 3 [A]— {1 &R 4% _L3EF 769 HoAth Python JfE A2 194 7(E)
TR

W2 (F venv,

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

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

BARIELEFIRA S 14

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

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

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

B.1 Python {895 Bk 1

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

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

C.1 &icio

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

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

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

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

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

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

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

C.2 FRFRHHMFGXER Python BIEHIER

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

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

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

C.2.1 ¥ PYTHON 3.10.16 i) PSF iR &#

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

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

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

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

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.16 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.10.16.

4. PSF is making Python 3.10.16 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.10.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.16, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.10.16, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON BAVEFZHEA 4145 1 i)

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 Hj® PYTHON 1.6.1 B4 CNRI 1R &

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

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

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

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

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

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

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

(FItakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

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

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

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

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI B &

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

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

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

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

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

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

C.3.1 Mersenne Twister

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

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

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

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

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

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

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

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

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

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

http.cookies HiZH L& DA A :

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

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

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

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

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

C.3.5 #{TIEN

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

Python 2.2 license.

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

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

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

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

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

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

uu AR AL AR RN -

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML iEif2 prrgoy

xmlrpc.client EAHME DA EA:

The XML-RPC client interface is

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

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

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

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

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll HIglL{l A FHgH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

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

C.3.10 SipHash24

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

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

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

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

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

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

C.3.11 strtod Ed dtoa

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

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

*

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

*

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

*

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

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

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

* % o

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

* % o

*

(Qi¥iE3)
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*

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

C.3.12 OpenSSL

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

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

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

(T IUakss)

108 Appendix C. A EIZE




Python Frequently Asked Questions, £(E] 3.10.16

(R —H)

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

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

Original SSLeay License

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

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

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

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

the code are not to be removed.

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

"This product includes cryptographic software written by

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

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

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

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

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

[including the GNU Public Licence.]
/

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

C.3.13 expat

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

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

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

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

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

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

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

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

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

C.3.15 zlib

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

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

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

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

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

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

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

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

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

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

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

2R R AR A

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

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

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

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

(Rt
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(R —H)

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

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

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

C.3.18 W3C C14N B EH

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

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

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

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

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

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

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

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

BEIEACHS 2 Sun Microsystems, Inc. {877 it H- Al (G BRAIHUAT A o P AT DARS DU Bl A28 e e A AT i
T
SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING

THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

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

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

TEFEATH 5 F Sun Microsystems, Tnc. 57X (E (e A BRI S s LMK . IIH00 R 251
B, B Sun ORI 4k 5

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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BB A © 2001-2023 Python #{PFREG: 25 . PREF BT RUA -

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

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