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CHAPTER 1

—fizhy Python EREE &K

1.1 —RR &
1.1.1 (/& Python?

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

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

1.1.2 {+[ElZ Python kiR S s 7

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

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

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

FRFT DS TS ICAE A A e, F SR, (ELELE PREVE £ f % Python FOEDH S ke
SR SOIHERI T, ASRARRESE ORI, AERTLANY Python FRRTEIE, DASUATEEL IR (1
Bro A n) 598 Python HGEVA, o DSR2 [E)%r Python MM, 4k, i 03k 648 2 st
BTy Python R is

i 2IF) PSE S ECH, 5 v AT A &SRO

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



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

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

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

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

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

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

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

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

1.1.5 {+[FI& Python ERBIEE ?

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

TREE AL T MR B EME R 2N, W T FHR R (EBIFE/R. Unicode. 52 M2 EFT
%ﬁ) AR LA B (HTTP FTP. SMTP. XML-RPC. POP, IMAP, CGI Fiztatsl). s TA: (B0

WIEt. HERCE. RCAgoHr. 54T Python F2aUHE) PAMIEERG N (REMENY . #HERS. TCP/IP iF
JEE (socket)) ZF4EI. wAA library-index Y HI[E, AT AR BUAb, EA S XERENE = K
Ft. mEfraf] Python £{}25| (Python Package Index) AR /R A BRI ELF

1.1.6 Python BIMRAHR R M2 INTE(ER) ?

Python 4% A< & i 4 3 E)"A.B.C™ 5{"A B”:
A B F A RSE - & RGeS A HIEE R E R A g
o BEWRERUA G GE -- HAT 705 250 /N 5 0 BRI
o C EWUINRUAS G 58— Erfe BRI S5 37415 15 351 (bugfix release) B4
T2 B R SR B 1R B 11 1Y G B PEP 6,

(VAR A 1) AT RRUA R A2 B G TE B AUAS o (AR 1) - SRR A ER Y B, @ — R 5 B
JiAs, #R(E] alpha. beta 5 fEEEE A HUAS (release candidate). Alpha mﬁﬁﬁﬁiﬂ*ﬁwéﬁﬂ/ﬁﬁ%ﬁﬁﬂﬁﬂi;
7% B Wi alpha BETT A 2 14 T 4 SEELUR €5 9 AR Ah . Beta HIEEIRSE %“”Tﬁﬁé’]’?ﬁ 1E|EJE‘E
EHIHIRIAL, SR BT A G oRAS , R TR R IR RS RR AN, A G AT A

Alpha, beta TGS CAHARA — M BTIMI R -
* Alpha lRA RS2 "aN", o N2 BB N BCF
* Beta AR AZON", H N 2 5ARB/ N HT
o MRBREEARARI RIS "eN”, Hor N 2R E B M B

2 Chapter 1. —fi%iY Python ¥ RIZ &%


https://pypi.org
https://www.python.org/dev/peps/pep-0006
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EAEEE), FraEsE 2.0aN W AREERE S E) 2.0bN WA 5, T 2.0bN MRASEERZESE) 2.0reN 1)
A Z B, HEAIERELE 2.0 BUZ B .

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

Wi 2[F] sys.version, sys.hexversion fll sys.version_info [FEIRH {4,

1.1.7 HEN{T5F Python BYRIGIBEIA ?
T Python JFU UG AEEE 47 7K 5 T DAYE python.org BUfS:, 7E https://www.python.org/downloads/, HiHJ 5
B rp F G RE W] AFE https://github.com/python/cpython/ BUf&:

JE AR TS EEA TR — MR A gzip JEAR Y tar B, EHESEHM C JEATS. Sphinx #5Xi[EIWISC4:. Python i
AFRAL, FEBIRE, PARCE L A n] B i 3T . % sUR I K2 B UNIX ¥ 5 1, #2@ 0] PASL
B B i S AT o

R A B S R AR RS Y AN R, 5 2 (E] Python B %% A\ B4 H T 1 Getting Started” Bz

1.1.8 HE NI Python BY([EIBAST {4 ?
Python [H Fii 7852 MUAS A AZEHE A SO AT FE https://docs.python.org/3/ %] . PDF, %S¢ 1] R ki) HTML
JR A, AT FE https://docs.python.org/3/download.html F%F)]

[EIH S22 DA reStructured Text k&4 5, [EJfy Sphinx [EIR] ¢ T H g3, [FIRA SO reStructured Text J5
IR 52 Python JFUARTSEE4T I —HR 4

1.1.9 HREKOFHEEX, FHIIH Python By3E ?

B0l A BEAEEE . Z2EEI SO tutorial-index .
B4k Python PRI B E &, R HE RN R, @B 2551,

1.1.10 F[EJF Python & rHi B84 25 5D 4 54 3R 8% 7

H—1 2 B EE4H (newsgroup), comp. lang.python, A —EF 45 5mAE (mailing list), python-list, 3
TEAL AN e 2 O AR A —— A SR VR RBE R, BETE A T (515 ¥ . comp. lang. python
MM ERS, & ReB B A5, 1 Usenet 383438 i e E R PE b O 80

TR RS A A S A 0, ] PAYE comp.lang.python.announce H 3R E|, 1& &R & BORS 128 ) v
B, BRI RA TR . EWAEHE python-announce H (45 e B R HHT(E.

I JELC A S 2 S s AR RT T B HRE AL 0 BE 2 &I, BT DATE hittps://www.python.org/community/lists/ H1$EE] o

1.1.11 n{THR#E Python # beta BIFhRZ ?

Alpha F beta #f 77 it 4% 7] DA & https://www.python.org/downloads/ B 5. Fr & 0 8 17 i 4 HB & 7F
comp.lang.python Fl comp.lang.python.announce B #£41 I 515, 42 € 7F Python 15 E{ https://www.python.org/
HrE Al RSS B S 2 I

PRULTT AR Git SRAFHL Python [ BIEERUAS . S RRANERN, #52[E Python B8 N B 451

1.1. —fREA 3


https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://www.python.org/community/lists/
https://www.python.org/downloads/
https://www.python.org/
https://devguide.python.org/
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1.1.12 n{a{R3Z Python RSB EFIEMER ?

R BB (bug) B A —EEHiFEX (patch), FH] https:/bugs.python.org/ ) Roundup %45,

VRabZEBEA —ff Roundup WE5EA REMIERER T AIRIE M A R AN L, FAA T ASLIRIRE]. Skt
it Roundup 7EFAM BEILAR I ER ST 4E . [EVWREEXFOHTE . ASRARPART (38 SourceForge #Ja] Python
mlediiiee, FIRPAZE E Roundup A4 A dzid AL, HUSARH) Roundup %1

B el B 8% Python fYSE L B, wHZ(E) Python Bk N ELR

1.1.13 EEHMR Python MEME HRXFTTHE%E 7
WHRFRAFET AR R B B Python )3

The very first article about Python was written in 1991 and is now quite outdated.

Guido van Rossum #{I Jelke de Boer, [{ii/f] Python =558 S B B = I i il R es ], CWI
ZH, 4, F4W (199148 12 H), Fireer:, 25 283-303 H.

1.1.14 FEHMH Python B)& ?

F, REeHECEHER, WAL IELERR P rE. #2[E python.org (1 wiki £ https:/wiki.python.org/moin/
PythonBooks B [ H 3 H i 5.

AT AFEAB I B T [Python ), [BISHE Monty Python (%558 s s#% I DMZ [ Python ]
E il

1.1.15 www.python.org BIE & i B 7EHB(E) ?
Python HLZE [ LA A s (FITH 451, |y Python JLBEESE BB BE. SEA &R IL.

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

 Guido van Rossum BHIGE{/E Python I, fhth IF¥EEEE 1970 44 BBC =815 H [ Monty Python [1) 74T
H%%IEH () H I A . Van Rossum sRIEI T 2L . M4 ELRAS o R A0 4% 7, IR LA B i vl o
FE(F) Python,

1.1.17 HEFEZE [Monty Python yR{THELE | 15 ?
REL, HEHED.

1.2 EHE 5 AY Python

1.2.1 Python #9285 4404a ?

EwRE. AT 1991 450G, KA 6 2 18 (A E Sl E A, mHERERGEEHETT.
fie 3.9 Bk, Python &EFE 12 8 A & FeH — 8 LR EITHA (PEP 602).

I AR RA S B ERTA Y [SSUETE ) B, DRILBUAT e A O T b SR iR
I IF BT L A R UREO 5 = R (P11 3.53, 3.6.2), SEREMUA U N CE R 1
SR E BN, U o oP BRI E , (EEL G (61 T e — 3 81 O B IF 35 A
U R
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https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
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SRR E BE AT BUAS BEIRFA AT ATE Python il e 1] 48 %] . Python A7 Wi A= [EVigt 4% (production-ready) (1
JA s 2.x Fl 3x. HERSHIMUAIE 3.x, BLHUA REBIN L6 S (F 2 (o FH ) R e R T S8 o AR 2.x A5 SR il
ZEH, EEC .

1.22 FZ /D ATE{EH Python ?

TREA A BN, (AR SR R AR E .

Python J& il DASR B T, FTUAAN &G S, i LB W DA RF 2 A R R 0l s, [FI8F % Linux
BATREHEAE ', T A Rk B e wt-te vk S o B i s ().

comp.lang.python i I AFAL YR 1% B, (REIARTA Python i AN ErfE sz it Al 8 R r i L 2 M E

1.23 FEHEMEELIFRMEM Python SER S ?

P E i Python fAE R IEH, #52[0) https://www.python.org/about/success, 5 H A #3851 Python
Al EIT AE AR B 712 AN ) 2 ml R4 Ak ) EDRR

#3118 H ) Python B Z2 4% Mailman 555 e i 2L 2R Zope JBE AR ity . A —2E Linux B4TAR,
FE A /2 Red Hat, EL48H Python %i %5 17 #5402k &0 2 46 20 R S Bl . (EVES(8 A Python 11
NEIEFE Google., Yahoo F Lucasfilm Ltd

1.2.4 Python RIRFA A= HUPLHTHIBA 5 7

5 2 https://www.python.org/dev/peps/ Z[E] Python 3 [E42£2 (Python Enhancement Proposal, PEP)., PEP /2
el — T R Y Python BTZHRERIRLHTSCUF, EARML T BRI B R RIHE L AR5, R — R4 ([
[Python X.Y Release Schedule (EffiFREZ) ] (1) PEP, Hrb XY 2 i A 2 BHES AT A ARAS o

B B & python-dev T{F i i HF F vf g o

1.2.5 # Python e A RS EERETEE ?

— ORI, AR . AT A BT EAT Python R, PILAERR S HAMEMEE T, el
(/N oy UEMIER, B R A A FF . BIAEAR T DASR AL AR, 598 & 75 2 S AR s
MR i AH R Z /4R Python 3, IR —F Tt e M#n s e .

W — ST R A O, AR(E— e TR L TR S . PEP 5 #5387 205 | i 2 ) R AHZS (backward-
incompatible) FJAE T,  [m] I L 2380 600 11 25 O LA/ IME , IR ORI AR Y o

1.2.6 Python #Hit A\FIEX B M S REINFHFES 7

PP

A AT SR 3l — AR 7 Rl 5 R RB ZU(ETRE 55 (statically typed language) BHIG A, 38 86555 152
Pascal, C, 5@ C++ = Java PEAH T4k . it 54 Python (EEBAM S —MHE S, BMEMT AR @50
4§ Python HA 7 ] il H— S sk Ml — AR ZU OB E R 2N, el 22, A MR St
{1l Python ] DAFMEERA: Sy i 2 AR A i 503, ) B Y A3 A R B st {21 Python,
2%%@%@%@ﬁ%ﬁ$%ﬁ,%Mﬂﬁﬂﬁ?omﬁ%EW%E%~ﬁﬁ¢%%ﬂﬁﬁ%Eﬂ%%

SR AT R A T AR A Bt S A R, (B ZUETRE 5 (00T N F A1 . B s A i R A
AERErE, [EE TR EiZe. BRI E 2 GRS — s . ., a2 nm, [
AR, MR REAE, EEMNERMERFREY, BESEME ARG, A
—E SRR A AR T

Python )37 2 H AT [ {8 & [ — R AR AF 1 55— . 1R Java —4K, Python A5 —E K2R i1 A0 o =X
PRI B A T DATE SRR I AR IR R I B 58, HoE e R e M — s ey, $RiRmDAA T

1.2. ZEEE 5 $H Python 5


https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.redhat.com
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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FR AT B DY D RE TSR AipAg B Ao . i G AR e R U, BB ] DAY R AR R i B BT Y
[l Ik, 7 B T M T R 2 SR o A o e T DA B A G FEGE ] (codee reuse) FY R
8. e PyGame S555 =7 LA ARLAT Bl i JE e B2 A4 1 B2 7 A

Python (1) BB 2 F et 8 B2 E R AR Ut R SRl 5 TR . AR W] AR — (A T B AR L 6
IZB%E%~@$EH@*%/\ﬁﬁé@ﬁziﬁ}ﬁﬁﬁﬁ%o ARG list (FRF1) #Y method (J575), AAR] LA
BB R

>>> L = []
>>> dir (L)
['_add__"', '__class__', '__contains__ ', '__delattr__ ', '__delitem__"',
' dir__ ', '__doc__"', '__ ' format__ ', '__ge ',
' __getattribute__ ', '_ _getitem__', '__gt_ ', '__hash__', '__iadd__"',
' dimuwl_ ', '__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 H#RS, SR EEREEGERE, [E SO IGE AR e B 1 -

Python 15 1R 1% IDE. IDLE J& Python [#)—{fi%F-2% IDE, & DA Python %5 [Elf Jf] Tkinter. Emacs {ii
AR ELIE Emacs A —{H 35 4717 Python £, 1_1“37|‘$it TR A AR R PR B REA 2 B (syntax

highlighting). H B4, LAKTEAE AR AE U BN AR . 2 AR Python SFRIRIEN EROE B, &
22[F) Python wiki ,

AR AR A R Python TEECH P ROBEI , ARVTRE&A BLER AN edu-sig F{F T .
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig

CHAPTER 2

EXREERBEESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

A
PAR /M4 T — L& Python HYTEIAAS , N EREL breakpoint () RIFTYIAIX LY g .

pdb FLHE i) BH 208 ] 12l G455 Python 12 . & @A4RHE Python FEfY—if7), JFH 2k T
V2 F Mo ARBET LA B pdb AUV REGR A58 B C R -

The IDLE interactive development environment, which is part of the standard Python distribution (normally available
as Tools/scripts/idle3), includes a graphical debugger.

PythonWin ;2—7f Python IDE, Hr 4t 7 —ETF pdb 1) GUL 147 . PythonWin [ il & M7
HE, IR T Z R EEERE, BIATEIKAE PythonWin #2345 . PythonWin J2& pywin32 I H Ay 241 p
7r, R ActivePython ZATHRAGALISGH G o

Eric is an IDE built on PyQt and the Scintilla editing component.
trepan3k J&— M) gdb AL -
Visual Studio Code 203 7RI TR IDE, FERIN T A S/t
A HAE R SEAL Python B AL FA%E THALS EE R ETThAE. Bt s
* Wing IDE
* Komodo IDE

e PyCharm



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

A1y
Pylint and Pyflakes do basic checking that will help you catch bugs sooner.

HASRAG AR, BIA0 Mypy . Pyre £l Pytype HJ DAKIEE Python JACHS H1 R AR

2.1.3 faT e Python RIA G2 eIz 1THY — H I FF ?

AR PR BN RS, PATER] PN LTI 22 Python BRI R B3CRIZATE , WIASRG 2245 Python 4
B C AU . AVWE THAT DML I (R, FRX Leiise 5 Python —JE il A2y il 40 7E— kR K
$/‘TT}*L T3

One is to use the freeze tool, which is included in the Python source tree as Tools/freeze. It converts Python byte
code to C arrays; with a C compiler you can embed all your modules into a new program, which is then linked with
the standard Python modules.

B AR B IR IO, ARECPT A% A import 154), FFAERRIE Python BEARFIVRAD H % (T
WEBIR) RFaX s, A5, XL Python IR C ALY (WTPARIH marshal BB
ok Rt %E"J%ﬁéﬂ%ﬂﬁﬁ‘ﬁcﬁ‘%) FOTE— AN A BSOSO U 3 A P S B 1A A AR
e, S C AU 5 Python fRRERRAYHAVR MRS, T4~ A 2 A R 2B IS0,
Hfig5 Python JHIAUAD 5 A A o

AL TT A TR B A A ] S A GUT Y W] AT S0
» Nuitka (E5F4)
* Pylnstaller (J&3F-4)
e PyOxidizer (I5F4)
o cx_Freeze (I5F4)
* py2app ({#BE macOS)
e py2exe ({#FR Windows)

2.1.4 REH Python GEiBHRAEN NS 7
iy BRUEPERHOIT SR A 4 KAIESR T PEP 8 Z ot

2.2 FEZRLAT

221 FHPESSFEBEZESI#EIRAL UnboundLocalError

It can be a surprise to get the UnboundLocalError in previously working code when it is modified by adding an
assignment statement somewhere in the body of a function.

ig B Ui

>>> x = 10

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

>>> bar ()

10

PABLAT, (EE Bt
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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
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>>> x = 10

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

results in an UnboundLocalError:

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

UnboundLocalError: local variable 'x' referenced before assignment

JE PSR, 2O e B A B EA TR I, %28 BRE R A SR A B S i As e, 5 = AR
kb R 4 AR . T foo IR — AR x L T ASHHE, HiESSIF AN R R, I,
HITI) print (x) W HRWIIRLIRERAE &, a5 KRR,

e LT 7RG AT UARE SRR i) 22 it P ] O 4 Sy A i A S5 1) -

>>> x = 10

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

>>> foobar ()
10

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

>>> print (x)
11

RO A nonlocal &BEFAE i EAE HIE P ST 54 -

>>> def fool():

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

2.2.2 Python fYIE i % B0 &5 8 BHHIRA ?

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

EVVSEA KA NIETF, A H R 2RSS . —JrH, SR 2R I global RTPAR; I
SMRIVE I A . S5 —T7 T, AR 255 | FREN L global | JRALALERS A L global T o HE4
BRUO B R AR AL RIS I, ARSI N &R i . X APZRELABIR global R
FATFAE 7 R A -
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2.23 Bt AEEAPELHBHE R lambda #BREHARNER 7
{Be 881 for ARERSA 5 SULABUE4 5719 lambda (B2 3538 o K0t — )

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

PAESASE] A5 5 4 lambda pRELH S, XEERRBCRATR x* 2. KESIFIE, XSS
SRR 0L 1. 4, 916, SR, EHARMS LI, MAIESRN 16

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

R x A2 lambda pREA N ERAZ B, T2 SCTANERVE Sk P i, F B x @AE3 ) lambda {7517

(1A AEE ST PERREESRIN x B{ELR 4, FrARCIITA A s B R[] 4++2 , Bl 16 . 1
IS x O lambda FUZE A, A AT DB — .
>>> x = 8

>>> squares[2] ()
64

N TG R BRI, T EAFEARAFAE lambda JRRAS R, DABHORHOBIT 425 x HO(E:

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

PAE n=x B /1) lambda A8 n, HAEE X lambda WIS, FEHCSRER Y H I AL x
(LI BCEEVEFE n AOAESE | A lambda thisly O , 7452 A lambda 1ok 1, 7E55 3 Ak 2, UL
flE. PICBIAESRE lambda #8 23R o] IE A 4524 -

>>> squares[2] ()
4

>>> squares[4] ()
16

TR, AR AJE lambda JrRFA Y, HHLT) RO [ RRE

224 INfTERRHFLBHERE?

TE BRI H B BRI S (5 SR AL 7 v A — MRRRAR (Gl HFR ) config =% ofg) o AR AR
F (A BT A s 5 AL i config BB ARIEEBLARTT M (AR 4 B T . BA g AT 5201,
JIt ASHAS RN G B MO AA AT AR S BSCRF AR BT 5 15 AR BE. o

config.py:

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

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

10 Chapter 2. EXRBERAMESR
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Note that using a module is also the basis for implementing the singleton design pattern, for the same reason.

225 SAERE "REXEKR" B4

WHEEEH from modulename import * . [H HiXSPLEL importer Ay aS[a], HaE ik E X
PR XELASE Linter K4 2k .

TS SCPERY B S AR . AR CR P R IR — H TR T, A5 SRR A SR e R ]k
R IR, BT A MR R X R 5, BT AL DB B 354 i 25 1)

FEAN R M- AR 2 — P A -
1. standard library modules -- e.g. sys, os, argparse, re

2. third-party library modules (anything installed in Python’s site-packages directory) -- e.g. dateutil,
requests, PIL. Image

3. locally developed modules

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

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

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

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

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

2.2.6 At AMRZEISHERIAME ?

WA PR R X 2 Bug. A LA BREC

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

return mydict

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

REFAAEAE, B S ABMERTERT AR . (HEESOF . BRINE L SoA iR H0E SUR A —
B MDA, gt O b IR, U R D G B O 22 5 A Bl % 42 o
HUMUE X, AT QA BNEA R LA, WY FAFER . JCALN None Z 38, i i AR G A9 B 2l
NIATRES IR, BIAN-Fi. FURAISE B4

Rtk AT G VEBRIAMEE — Pl R AR RM0E . 110 OR ) None fEBRINEL, RIS HE B RG
HSHRAN None JRRTESIR, FIBHAMX G BT, (LR PR

def foo (mydict={}):

22. EBEROLAT 1
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fHR2:

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

SRHBINERFHEA N SR A WA KBTS R & URRES, A —Fhi U5 X 2 AR R
B R SBRSE R AR, IFAERFER ER O R IR M AR (. XA RN “memoize”,
LR HT AR R -

# 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

WA PAR IS BERNEARSE, 2 RN &R 7 A XHORTA Ak

2.2.7 IR EAIESHEXEFS UM —TRBEER S — TR ?

THHH B ES BNR AFRIPRRAF > F1 <+ R4S S GRS ITAE SN AL B LS R MR 5 i 7
2. SRIGERAT A+ R+ TR HCAt e RN 2 A 2 s 2

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

g(x, *args, **kwargs)

2.2.8 &M EZEFH LXK ?

Parameters are defined by the names that appear in a function definition, whereas arguments are the values actually
passed to a function when calling it. Parameters define what kind of arguments a function can accept. For example,
given the function definition:

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

foo . bar fl kwargs J& func WS . AATEREA func B, Fl40:

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

42 ., 314 fl somevar NJE5L2,

12 Chapter 2. EXRBERAMESR
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229 At aBHIIRY LLEHIIFTRX ?
WRRE BT

>>> =[]

= X

.append (10)

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

KKK X

SR SRR, e y I —TCE, x A,
PR

D) AR BRI R — 48R, Ty = x HFASBIEI R EIA—Ii R a0 T EA b
y, AR x FHRRIE X5 ERERE AR PIRNR, < My 2N ERG .

2) FFRJE T mutable 3%, XEMETHNEZ ] MBS .

TEPI append () ZJ5, AR RIINA R [1 28 1101 T x Fly EPAZESI T FH-—XR,
PR AR R — D AR T I B AR 2 B S B9(E 12070,

URAEIRET x B Gfell— A AR R -

>>> 5 # ints are immutable
X

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

>>>

>>>

HKoOX X

>>>
6
>>> y
5

XS x F y SEANFAISE T o RO BEOR immutable X5, FEPAT x = x + LB, FHFAREUCEET
25, emb s M@ T —MHrNg (CBENR 6 ) JRRHME = (M2 svE T = Frismm
XA ) Emﬁﬁﬁ)ﬁfcﬁ, WA TS CBEER 6 F1 5 ) FIar Bl mMME PR (x BIERT 6
iy 38R4E S ).

Some operations (for example y . append (10) and y. sort () ) mutate the object, whereas superficially similar
operations (for example y = y + [10] and sorted (y)) create a new object. In general in Python (and in all
cases in the standard library) a method that mutates an object will return None to help avoid getting the two types
of operations confused. So if you mistakenly write v .sort () thinking it will give you a sorted copy of y, you'll
instead end up with None, which will likely cause your program to generate an easily diagnosed error.

AL — A, AORRIW B PATAE R B E A B & A AR RAT R RIYS IR A . ol
+= BN E, EASBHROTHSES (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3])
FEIREER TS a_1ist, IMj some_tuple += (1, 2, 3) fll some_int += 1 NISAIEFHIXNTS).

el 52

o XMT—AFAEXIG (1ist | dict . set %4), WRARIHRLERHEMBFRE TR, FrasIE
AR ST 2 S R B G O

o MT ARG (str, int . tuple &), FrAGIHEMNARESSHMENME, EIA%
AR HA ARV EHRRF IR (o] — BT X &R

WNEHBEPI AL TR SR I [F— AR, ATARI 1s BTSN B R 1 O .
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2210 RS HFAHHSHHERLY (RRSIAERA) ?

THICAE, Python FRHYSES R AL 1800, b TIRME R B TXIRATIA, B AR 75 IR il 7
SR IATEAENS AT WIS R 972 @l AR LRI 2K, 0] ARG 21 B i 1 A%

8.
1) & [ml—A~Jcd
>>> def funcl(a, b):
a = 'new-value'
b=Db+ 1

return a, b

>>> x,

y = 'old-value', 99
>>> funcl (x, V)
("new-value', 100)

# a and b are local names
# assigned to new objects
# return new values

XZENZ i WA R TR T
2) fEHERARE.

XA RERELAERTTH, AR .

3) fLih—ArAE (R EHE ) X4

>>> def func2(a):
al0] = '"new-value' # 'a' references a mutable 1ist
al[l] = a[l] + 1 # changes a shared object
>>> args = ['old-value', 99]
>>> func2 (args)
>>> args
['new-value', 100]
4) e N— BRI AE R R
>>> def func3(args):
args['a']l] = '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}
Qe USRI TS
>>> class Namespace:
def _ init__ (self, /, **args):
for key, value in args.items():
setattr(self, key, value)
>>> def func4 (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}

BOA 28l 2T R X 25k
R AR T — L 2 SRR AL
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2.2.11 {F7E Python pEIEFK &L ?

ﬁﬂﬁﬂ‘iﬁ% REMEHE. "R S . BEFEE X linear (a, b)
FIRREL £ (x) o RAHREERESRN T ZUT:

def linear(a, b):

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

return result

, R EERZ— M axx+D

LR TR R -

class linear:

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

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

R X PRI ZEm

taxes = linear (0.3, 2)

AR F|— AT S, AT taxes (10e6) == 0.3 * 10e6 + 2,

IV RIG D S Bst, it s RS HAR Y U I A ERHER 2
Rl YRR I A (KFEH])

class exponential (linear):

e, [Al— A x4

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

MR AN Z AT s PRSI T B4

class counter:

value = 0

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

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

def down (self):

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

PAL inc () . dec() Ml reset () MZRBL, WMFEILZT F—it B4,

22. EBEROLAT 15
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2.2.12 y{aTE %) Python Y15 ?

—MEOL T, M copy.copy () B copy.deepcopy () EABFLAT o HARITAXIGASCFE S, H
ZROETVAIY o

X RAT DA SE R B 7 IR A T A . HE AP MO AR I T copy () Trik:

’newdict = olddict.copy ()

FPA T DAY Bt AT A A

’new_l = 1[:]

2.2.13 MR IR FEREE ?

For an instance x of a user-defined class, dir (x) returns an alphabetized list of the names containing the instance
attributes and methods and attributes defined by its class.

2.214 fnfa ARERRIRA R EHR 7

— T E X R IR, ORI AR IR A PR WA BT o B A2 AR B 5 M L
def Ml class iAI[AREAIIE, JURMEBUL THAAXTSR. HATPA AU

>>> class A:

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

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

Arguably the class has a name: even though it is bound to two names and invoked through the name B the created
instance is still reported as an instance of class A. However, it is impossible to say whether the instance’s name is a
or b, since both names are bound to the same value.

R — B B e FAMER AR, @ F X MFORBURE IS 2T RO, BRARE R 2 25
HNHER

1& comp.lang.python H, Fredrik Lundh ¥ [8] 533 4 ) 5] RS 84 22 25 W i — et 25 1 -

ORGEAE R T R 27— i (%) BCAXUHENST, ERERHA
E?( ETESILI 2 PAME— 5 2 I — AR T 4R (Ar 25 0H)) , R AR MR
mﬁ X‘%% ......

~~~~~~ HHARIRE I EARE 4 T IMRABA 2T, IEA LR
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2215 ESEHEHFHREREHA ?

125 A2 Python [IiS4F . W& A HBIF

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

MRS AR, A RRIEXZ MR, N BB iR T

(nan in llbll), ngn

AN -

"a" o in ("b", nau)

T A FBEERAE (=« += %) TR, AFRREEREEARE, TR b i
SR

2.2.16 BEREEFNT CEE"?" ZHIEEMAFHIRA 7
Ao HEEIT:

[on_true] if [expression] else [on_false]

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

1 Python 2.5 5| A AR A, Sl B HMER 2 0T 2 s AT

[expression] and [on_true] or [on_false]

SRIMXFPHEIE AR, B2 on_true AFR/RIE “IR” B, g55RFa . oA eide kM ... if
else ... NI,

2217 2&ELIA Python ZEiL NIREHRITER?

Yes. Usually this is done by nesting 1ambda within 1ambda. See the following three examples, slightly adapted
from UIf Bartelt:

from functools import reduce

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

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

# Mandelbrot set

print ( (lambda Ru,Ro, Iu,Io,IM,Sx,Sy:reduce (lambda x,y:x+'\n'+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,i=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(Iut+ty* (Io-Iu)/Sy), range (Sy
y))) (-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \_ /0 /| / |__ lines on screen

# v \% / / columns on screen

QS
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s L—ED
# / / / maximum of "iterations"
# / / range on y axis
# / range on x axis

AR B2, AR

2218 RPHSIIRPHMML (/) BRTAEBR 7

A slash in the argument list of a function denotes that the parameters prior to it are positional-only. Positional-only
parameters are the ones without an externally usable name. Upon calling a function that accepts positional-only
parameters, arguments are mapped to parameters based solely on their position. For example, divmod () is a
function that accepts positional-only parameters. Its documentation looks like this:

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

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

TS IIRRMMAHIRY, PIATESMBURGES. Wi, IXETSEON divmod () H4&T|%
i

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

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

2.3 {FFFHFER

2.3.1 tnfa4s o< dlF0)\ 2 sl ?

LGy NHERIRL,  FEAE /SRR E AT _E— AR A NG EORE TR o” AR BN, 2R
7 SO NBERI710” (kY 8), HIEWE:

>>> a = 0010
>>> a
8

TR R AR . A S UE T I _E— A NG B E R F R X T iR
TR RGBS . FEUNTE Python f#REAS A -

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

0XB2
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2.3.2 Hit4 -22//10 &35RE -3 ?

REFRNTIEL % J RS 5 8 AR, AT S U87

i==(1// 3 *3+ 1%

2 BERR A AR 8] 1) OB IEER . C il 5 AR ZOR R — 2, TRMIFSRMEEN 1 // 31
SURMHRELL L ¢ WIS 1 2.

X 1% 3R 3 A TUEM S B AER W 3 M IEEMTR SRR 2, F B3R EAE
Aok 1% 3 SR >= 0 KHCE AL, AR IAERS (] 10 I, 824 200 /INEFH R J LIS ?
-190 % 12 == 2 @HMALRY; -190 % 12 == -10 N2 SFECIMIH .

2.3.3 Finfgix${ int FEEMMA = SyntaxError ?

Trying to lookup an int literal attribute in the normal manner gives a SyntaxError because the period is seen
as a decimal point:

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

A

SyntaxError: invalid decimal literal

FR PRI A B S A S RS T

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

<class 'int'>

2.3.4 IARFIFBRRRDHT ?

XFTREL, FIENER int () REMESS, GIA0int ('1447) == 144, FHL, AT float ()
BRIV R, BN £loat (1144") == 144.0,

BOANRE LT, XSEES R % I H kM, B int (10144") == 144 S EAE, W
int ('0x144') £5| % ValueError, int (string, base) 2% M ESHIE EHH ZEET,
Bl int ( '0x144', 16) == 324. QURFEEEECH 0, W% Python MUMIMEELEF: K2R 00" R /\
s, 70X s 7Sk o

MR N R A R R, B N E RS eval () . eval () W EEREE HAATER S RNG:
ST RES L AT A B EIE Y Python 26k, HLinmRESE A __import__ ('os') .system("rm
-rf $HOME") , iX2x4 home HRZM T .

eval () A EE TN A Python ik XAy 8, HILW eval (109") ¥ SEUEEER, ol Python
AR BT ARG (0 BRAR) .
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2.3.5 IR FHIRAFHFR ?

To convert, e.g., the number 144 to the string ' 144", use the built-in type constructor str (). If you want a hex-
adecimal or octal representation, use the built-in functions hex () or oct () . For fancy formatting, see the f-strings
and formatstrings sections, e.g. "{:04d}".format (144) yields '0144"' and "{:.3f}".format (1.0/
3.0) yields '0.333"'.

2.3.6 nfa e FFeR ?

TEBE, PR @A NS . FERZEUIGOT, HEARGE AT AR R 16— A 5
RIWT. 4R TR B — A6 & L Unicode Fila x4, TPAI io. StringIo ¥R array Bidk:

>>> 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 ()

'yvello, world'

2.3.7 dfA{ERAFFFERERRNGE 7

ECEZLEr S pIRpsTzE N

o AR R — AP, R P AT R s g B e TAT R A S R . X
2 AL case ZEAAY ERH TG

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 FIHWNERE getattr () :

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

TR getattr () AITAEMRR, WK, KLp). HihESE,
PRUE RIS I T X400, Bl
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class Foo:
def do_foo(self):

def do_bar (self):

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

fl locals () f#bTH BRE4 :

def myFunc () :
print ("hello")

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

2.3.8 BEES5 Perl iy chomp() £ FH =, ATFMNFEHFEPRBREREIRITH ?

FIPA s rstrip ("\r\n") \FFFH s ARG B8ATR, AR RRE S . a5
frep s R AT, HARRBAIUDNZAT, WIRHHER A A7 A T4

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

L. "\r\n")

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

'line 1 '

P T3 3 R BRI AT SO AR B, FTPARE s . rstrip () XA X TAESAREF.

2.3.9 2485 F scanf() = sscanf() B %y ?
A,

For simple input parsing, the easiest approach is usually to split the line into whitespace-delimited words using the
split () method of string objects and then convert decimal strings to numeric values using int () or float ().

split () supports an optional ”sep” parameter which is useful if the line uses something other than whitespace as
a separator.

For more complicated input parsing, regular expressions are more powerful than C’s sscanf and better suited for
the task.

2.3.10 'UnicodeDecodeError’ &’UnicodeEncodeError iz {t4o=87?

T, unicode-howto
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2.3.11 Can | end a raw string with an odd number of backslashes?

A raw string ending with an odd number of backslashes will escape the string’s quote:

>>> 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)

There are several workarounds for this. One is to use regular strings and double the backslashes:

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

Another is to concatenate a regular string containing an escaped backslash to the raw string:

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

It is also possible to use os .path.join () to append a backslash on Windows:

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

Note that while a backslash will ”escape” a quote for the purposes of determining where the raw string ends, no
escaping occurs when interpreting the value of the raw string. That is, the backslash remains present in the value of
the raw string:

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

Also see the specification in the language reference.

24 thgE

241 FHEFXIBT . ixiahnpesEEs ?

SRR YL, R RF R e BTN Z AT, HENARICERA T LR
* A[EH) Python SEHLHA AR PERERF AL A% FAQ & B & CPython.
o AREERGEATRESAANIFRIM, JUHZW I VO MZ LA .
o 2RI AT, SLBERRMET IR (1§21 profile BR).
o G EEMENNRKEA, FEF SRR TH AR P RE SR BUA R (S timeit BHR).

o SRZUECE SEEAUE R R AR A R (Gl eSO ), B LA AT
e FEALELE.

RN, Python fURIFE it A MRE BT PATRSIH T — L@ P s, bkt ek 2 nl
ZHACF AR

o FHE TR EXT AR EIF ORI, AbSEYE (Sl BB 5%) TR th B K
o [ERIERRM RSG5 . £7% bltin-types Fil collections B SCRY.

o WNSRARIEFEE A SRR AL TR R, AT RE (CHSRARREMRMIE) FLTA H gy R BB . Xt
TH CIESHEHEM BB E 2 Itt, W ERBo—Ly A, i, —EBmHNE
Y& list.sort () 5 sorted () BRHGHATHET (Lm0 R B2 5 sortinghowto )
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s MREASERTWZ, 0 ERS T EZ AR, MR RZERE, TR
M T RSN AL ST, AR S B . ozl B g, i LR AR kT
ARG RS RN 7T BN .

If you have reached the limit of what pure Python can allow, there are tools to take you further away. For example,
Cython can compile a slightly modified version of Python code into a C extension, and can be used on many different
platforms. Cython can take advantage of compilation (and optional type annotations) to make your code significantly
faster than when interpreted. If you are confident in your C programming skills, you can also write a C extension
module yourself.

hs%:
LI g PERESL S 1 wiki BT

242 BETFHRERE-ENRBTATERMTA
str fil bytes AR, FIERZ A FAFH IHCR SRR, FOSRRER & 0 — X

Gto —BIEULY, BAENS T B RE TIRITIRR.
WEREER LA st X5, WM T RREEMBASNE, RGHMM str.join()

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fp G B R S B, w2 M 1o, StringIo)
WAREERZ A bytes MR, HAMIARE bytearray WMRIFHIIERSAE (+= 284F) BINEE:

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

5 FF3Il (A/FIR)

2.5.1 IMAFE TR TR Z EIEITH R ?

KA #s tuple (seq) FARHERFSI (Sehr ERAETEATEMIR) Fetfe B A Iy 25 A AL i) T
A,

Bilgn, tuple ([1, 2, 31) &4 (1, 2, 3), tuple('abc') WA (ra', 'b', 'c') . W
RBHGRZ T, WAL A EE AT 2R B H—X1 5, B R IeE € L5 26 o, Bk
PWH tuple () WEATARM

R 1 A% llst (seq) T%ﬂfif? 'JjZTl_ﬁXT%%?ﬁﬁ*ﬂ}?ﬁlﬁﬂ lfﬁf“iQT E’J@J%%o %4,

list ((1, 2, Aﬁzﬁk 2, 311 list ("abc") ME&AER ['a', 'b', 'c'l. WHRSEED
VLIES NAT% seq( %B#ﬁﬂi~4ﬁﬂ$
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2.5.2 taRGI#FRSI ?

Python J¥ 51 ) 28 5| ] DA IE KU G 8. RGN IERORE, 0 258 — I~ R5IME, 1 oWH A4, KK,
RGNy, -1 R EECE— A RGIME, -2 A EIECE A, MKIERHE. ATRAACY seq[-n] #iAHYS T

seq[len(seq)-nl,

B S AR Bl s [:-11 bR PR A B iR G — D74, X ARRES R4
H AR R RIRATAT -

2.5.3 FFaltnfar Ll g ?
I N EEEL reversed () :

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

JRFPBIA AL, AR A3 PP AR AR

254 fnfTMFIRFMERESI 7

VP2 SE BRI BT /41, A2 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERBNFR A EHEY . AW HAR , SRIGMBIZR I UG, MU BR A 20 -

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]

WS R FA TTRABE IR AR (B Zhashable ), PANEIEHE BEAAE TR

’mylist = list (set(mylist))

PAEARAE SR 9 R o ey, T IBREE A, SRR R A 36

2.5.5 T MFIRPHIBR S ANTH ?

RN T MR AL I, — P 2 B 1ol D AR A MM o AN 2o B ] B RO O Al 2 U0 7 e e i A
RS R AR . AN =R EIA:

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 R fe R
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2.5.6 fnfaE Python IR ?
%

’["this", 1, "is", "an", uarrayu]

GIRAE )52 24 BT THIAH 24 T C 5 Pascal f%ZH; T 2IXHIAET, Python F13RAT DAGL & 2 FhOA W] 2 ALY
POE

The array module also provides methods for creating arrays of fixed types with compact representations, but they
are slower to index than lists. Also note that NumPy and other third party packages define array-like structures with
various characteristics as well.

To get Lisp-style linked lists, you can emulate cons cells using tuples:

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

If mutability is desired, you could use lists instead of tuples. Here the analogue of a Lisp car is 1isp_1ist [0]
and the analogue of cdris 1isp_list [1]. Only do this if you’re sure you really need to, because it’s usually a lot
slower than using Python lists.

2.5.7 WA BIBSHTIR 7
U RSV 22 DA T Oy S

’>>> A = [[None] * 2] * 3
FTEN S KA A -
>>> A

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

HARGH—TURME, 45 RS FRAEZ A BB K :

>>> A[0][0] = 5
>>> A
[[5, None], [5, None], [5, Nonel]]

JEPAET ] * WBIR AT ESR AE A S QERIA, i R A XG5 . *3 AR e 3 4
%IH%E?U%%, BAGUHHRIA F— R EE 2 535, | AABESh S RIET Ay, X—@EAN2 A
75

TEFAIR R et — NI RIERISNER, RGN IC AT — s,

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

PAEARC T — M E 3AFIRIBIR, B THIRKEEN 2. WATRARAIZ 5

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

Or, you can use an extension that provides a matrix datatype; NumPy is the best known.

2.5. &3l (ABIR) 25
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2.5.8 T EHENAF—RIIFR ?
AT DA 5 et

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

2.5.9 Hit4a a_tuple[i] +=[item’] £3| A %E ?
2L F S8, — 2RI AR T MAALEEAT, 2 Python AJASFIA ] AE X} 52 2 [H]
2251

HESTHP TR IR M AN %, XX e B ieesiRE, IBAXBENAEANEE G . E AL
list Al += %4431,

URAR S XA

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

TypeError: 'tuple' object does not support item assignment

il R R RS I 1 2580 (1) BIXIR a_tuple (0] MM, RMEERXS 2, (AFERENF
BRAER 2 IEZ T4 0 SITRIA AT, Ijﬂméﬂm%lﬂ’]i‘a I TR L

HsAedn, BB EsRIRETE AR T AR BT

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

TypeError: 'tuple' object does not support item assignment

T ICH AR, IR P 25 KR,
LUE SE) AV

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

TypeError: 'tuple' object does not support item assignment

DIl A 5 0 2 NIRRT, SR N2 A5 e B st (BRI T

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

To see why this happens, you need to know that (a) if an object implements an __iadd__ () magic method, it
gets called when the += augmented assignment is executed, and its return value is what gets used in the assignment
statement; and (b) for lists, __iadd__ () isequivalent to calling extend () on the list and returning the list. That’s
why we say that for lists, += is a ”shorthand” for 1ist .extend ():

>>> a_list = []
>>> a_list += [1]
>>> g_list

[1]

SR
>>> result = a_list.__iadd__ ([1])
>>> a_list = result
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a_list BT | X R ERAEE, 51 BUE SO R TEH SRR ST a_list. MR{ERRALGIREA
e, WRERTIN a_list ZHIGIHME—XREREE, R KA T IRERA.

P, FEMICAURBIT, RA RS S5 R T

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

TypeError: 'tuple' object does not support item assignment

The __iadd__ () succeeds, and thus the list is extended, but even though result points to the same object that
a_tuple[0] already points to, that final assignment still results in an error, because tuples are immutable.

2.5.10 HEW—1E209HF: fEA Python #{THE LR TR ?

IHZF Perl 11 X ) Randal Schwartz , %57 AR BB P LA THEY , % E R AR o Z MR <
JF{E”. {E Python H, i5FIH] list.sort () HIEM key B4

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

2.5.11 IMFRIBH — N FIREVEN KN RBITHERF ?
FEMNGIHEICHREA T, WERIERTHET , RIS BEHERITR.

>>> 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, list2)

sorted(pairs)

2.6 HHR

26.1 tam3?

F R PIAT class BB AT S A28, BB XT SR, Class XFEAE RN, SE6X 5 %
WETHES (Et), XEE&THRIEERBEEMRE (hE),

KA DAETF s A HAMZE (R i) a0, FIWJE M oA AGE K . X FEXT S Ast
U5 v DA o 2k AN W b EAT A4 . HE a0 Y Mailbox AL T MRAR ) B AT ) k., BT
MboxMailbox. MaildirMailbox. OutlookMailbox NI BEME AL HH A Fluks o 1 B AR #E 20
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262 tARKGE?

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

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

2.6.3 {t4azE self ?

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

BB RFIENT [self] 7 i% (method) & 3 Fovdw| b — % 2RRREIE ] 2,

2.6.4 INARERNREDHRERFHFRB—1 6 7

Use the built-in function isinstance (obj, cls). Youcan check if an object is an instance of any of a number
of classes by providing a tuple instead of a single class, e.g. isinstance (obj, (classl, class2,

) ), and can also check whether an object is one of Python’s built-in types, e.g. isinstance (obj, str) or
isinstance (obj, (int, float, complex)).

5 R isinstance () 2K IIRLE Babstract base class W AR . FH L0 T MmIE, BIERAE
E?ﬁ@iﬁﬂ%%%ﬁﬁﬂ%g , XS BRI IR B True . ARG “EIEALEK” , FHHEH2E
HIMRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

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

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

>>> isinstance(c, Mapping) # virtual
True

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

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

TR, RZLEFALEHEN isinstance () M A& RIS . REAETF LM, BE
YT 1) oF G AR AR P R A %‘é*m)‘(%ﬂﬂﬁ% PABPERFERIAT N, AR AN S8 T A K
TR . B A AR AT B p e
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def search (obj):
if isinstance(obj, Mailbox) :
# code to search a mailbox
elif isinstance (obj, Document) :
. # code to search a document
elif ...

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

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

class Document:
def search(self):

# code to search a document

obj.search()

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

Python FLf¥ 5T DARSHASCUZHE. WA R 9GBL 1 — 0T SCPRIO, FURSFTA 5 AN SO e
ks

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)

Here the UpperOut class redefines the write () method to convert the argument string to uppercase before
calling the underlying self._outfile.write () method. All other methods are delegated to the underlying
self._outfile object. The delegation is accomplished viathe __getattr__ () method; consult the language
reference for more information about controlling attribute access.

Note that for more general cases delegation can get trickier. When attributes must be set as well as retrieved,
the class must define a __setattr__ () method too, and it must do so carefully. The basic implementation
of __setattr__ () isroughly equivalent to the following:

class X:

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

Most__setattr__ () implementations must modify self.__dict__ tostore local state for self without caus-
ing an infinite recursion.
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2.6.6 IMAEY REXMREXPRAAELPELHFHZE?
i A R super () BRAL

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

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

2.6.7 WAL RIDEF H I B BHITIER ?

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

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 e BIERISKBUBFIRIERTGE?

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

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

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

def getcount (self):
return C.count # or return self.count

XFHAFFE isinstance (¢, C) B c, c.count WAFEFEM C.count , FRAEM c H BT, =H
B c.__class__ [MIPHFIESE Cc I8 REEL DRI ER .

R A CIENTENTS, B self.count = 42 XFERYIRIERAE self H HH LB —1 4
Sy count” B RSB o AREHHT 0 RSB A AR A B IR EA , TEIRRAETT AN TRIE 241

e

C.count = 314

Python SZH5HESTTIA:

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

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

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

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

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

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

}

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

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

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

def _ init__ (self, *args):

AR R REE T A Tk E

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

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

XA REPRUEAL Bk SEE 7 475 98 AT LA [7)”_classname__spam” Jg o4, FA A 722 & {H t7E X 52 1
_dict__ HR[IL. 1% Python 27 BRA A B L L LM FALEA

2.6.11 XEXLT _del 7%, EEMBEMREZFEAE.
AT JLASTT R

The del statement does not necessarily call __del__ () -- it simply decrements the object’s reference count, and
if this reaches zero ___del__ () is called.

If your data structures contain circular links (e.g. a tree where each child has a parent reference and each parent has
a list of children) the reference counts will never go back to zero. Once in a while Python runs an algorithm to detect
such cycles, but the garbage collector might run some time after the last reference to your data structure vanishes, so
your __del__ () method may be called at an inconvenient and random time. This is inconvenient if you're trying
to reproduce a problem. Worse, the order in which object’s __del__ () methods are executed is arbitrary. You can
run gc.collect () to force a collection, but there are pathological cases where objects will never be collected.
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Despite the cycle collector, it’s still a good idea to define an explicit close () method on objects to be called
whenever you’re done with them. The close () method can then remove attributes that refer to subobjects. Don’t
call __del_ () directly -- __del__ () should call close () and close () should make sure that it can be
called more than once for the same object.

T3 — R EERT | BIMOE R R weakre £ LM, WZAHR ALVFHE XN RAEASE IS 4. Bilan, ##
ARECHRESAA R 20 S AR R M35 1 (R AYiE )

Finally, if your __del__ () method raises an exception, a warning message is printed to sys.stderr.
2.6.12 IN{3RENLE E XERIFT R SEBIRI IR ?

Python AN&ick2k (MNERA) MSLhl. TLATESAM I s &0 90 5 (UhS , lad PR B ANSE IR 555
PPN AR BRI A S

2.6.13 Afta id() MERBERTEH—H ?

id () R —EEEL, R 0 A SR Y PRUE @ ME— 9. A A7E CPython Hr, IR W R 1Y N A7
Ik, PreAZeE R AEAEM AT IR R Z )5, R AR AR G B AT R AR AL . XA
TUER X R

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

KPS id JE TR REREEO SR, ZRifelE Txige, AT id O RGO RIBMER T . A B A
id BT AL TR ERAS, W I8 — AR 15 -

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

2.6.14 ftARRTEILMKEE is ESRAFZITHRE S HEFEN ?

is RS AT AR R GOSN . a is b ZMHT id(a) == id(b).

B A RN R R SR TH S, a is a —FiRME True. SRS A 5 18
5 UG . T EL SR —E, B S SRR B /R {H True B False,

H2, BOMHSEHINER R AEXT S S0 e 3 5 N A A RN . — ok, A RAR 3 Aol
Kot 5 By S8 ] DAR E ) -

1) WRAEHRAVER 2 T B 2 B A AR 5 B0y . TEWMEERAE new = old ZJ5, AIRMEIE new is
old,

2) FEMGENFHOI RGN A G, SR EHALUE . TE5RMERME s (0] = x ZJ5, WRARIE

s[0] is x,

3) BTG, WA HRRAEE 0. ER(EHE a = None fllb = None ZJ5, WIPARIE a
is b, A None @HHIXIE .

HMRZEEOT , BBV S FH S ML, 1770 R AR SR JC RS B RE B0y FH 44
BT B, G int fl str, ERMGIIER—E 2 apix 4
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>>> a = 1000

>>> b = 500

>>> ¢ = Db + 500
>>> a is c

False

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

>>> ¢ = b + 'thon'
>>> a is c

False

AR, RIASAARIRTEBl, MR B hr—E A

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

FERREREA A, 45 T — U R AR G B0 3 AR -

1) IE40 PEP 8 PrifEfEny, MR B0l e None fEMMERAS I . XA AT R R m R 3 2R 105
3C, FEATDARES S A AT RE S A R (B VTSR 45 RN False BRI RATIERE -
2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create

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

_sentinel = object ()

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

3) 4E KA LI ACAD B, A B TR X5 B 0y 0 3 R i A A AR . X R AR N 2 Wk
float ('NaN') XE5H G AHERNZIT T,

fihn, PARE collections.abe.Sequence._ _contains_ () BJSEEIACHS
def _ contains__ (self, wvalue):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 —~FIUnfaiEHIHbL BB R EFEE— N F T T8I Hi ?

When subclassing an immutable type, override the __new__ () method instead of the __init__ () method. The
latter only runs affer an instance is created, which is too late to alter data in an immutable instance.

JI A IR AT AR B IR A — D S E NI AR 244

from datetime import date

class FirstOfMonthDate (date) :
"Always choose the first day of the month"

Q)
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(R L —5)

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, value):
value = cls.xlat.get (value, value)
return super().__new__ (cls, value)

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

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

TR BEAS] DL AFAE -

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

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

2.6.16 HixINTREFEHZEA 7
FAFHERIWAFE T HJE functools.cached_property () #l functools.lru_cache (). HIF
eSO Z G0 EAFBES R 5 E TR R Z P EAPREE R .

cached_property 77 XAUGE 1 T AEZ AL BT EAXBIER LOIRTI . BeRAFH I RS 1A
BHESE I A A7 LN BAR B

HAMRGE, S DIEBUREG AN, SATRITIAGP RSB IR . B2, WREFIRBIER, R
FRINEE R B LI ENTA] ATCRR I

The Iru_cache approach works with methods that have hashable arguments. It creates a reference to the instance
unless special efforts are made to pass in weak references.

/DI FAR R I AR G Ar 2 A8 TE W) mansize IR . ERIBR AU SO REFAFET , AEIHGAR AT
W EHE SAT =

XA TR T IURA [ 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):

QS
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(R L —5)

"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 E station_id MANERAS o QNARAH & SEG1 J@ 2 nT AR XS 5, W cached_property J7 i AN T3 H
HE TEHEAG I 2 JE M A A

Iru_cache J5 AR AEAZIE N, (AISTREE X _eq_ FI __hash__ J5 K LATE G AT BEMEAS D 21 AR 5C o 1 4 3
Hr:

class Weather:
"Example with a mutable station identifier"

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

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

def __eqg (self, other):
return self.station_id == other.station_id

def _ hash_ (self):
return hash(self.station_id)

@lru_cache (maxsize=20)

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

2.7 {558

2.7.1 nfagIE.pyc X ?

LE R FABYE (8024 50 8 4% SO 22 R SCH R4 T sh) , FE cpy SCHATEE H SR
__pycache__ FHRTF&AI@ - MEGEHIFNHEN .pyc XM % .pyc ST K3
5 -Pi)/ KM, FERA cpye RIESE, A WK SR QI B ) python RAT A . (11 PEP
3147,

.pyc XHH W RES TERE, JE N 2 — R R SO A H SR A AE AR 188, KRR it 0 B
__pycache__ T-Hsk, RUILAKEAH FHEREFI A — H FEir Ry, A 1l 68 & A BRR 1)
M3z Web iz 55 25wt @ T X Fpi i o

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

“__pycache_ “F H RN E MiIFHIREG A% T HF (BUR. fFiEas M %4%) B, pyc XUt A 2h
A,

T EHGZ AT Python A 9o Zad T A#:AE, HILA S pye XK. BER —MHE
ZRIIBH S foo.py, EFATH M xyz.py, 241217 foo il (GlTH A shell fiy4 python
foo.py ), M&H xyz A4 .pyc, HN xyz B2#FAN, (HAXH foo | .pyc XM, BN
foo.py NEWHF AR

HEN foo QI .pyc U RIS RMET AMIREIEIE cpye U T AR py_compile A
compileall #idt,

py_compile BHAENS FEI A AL, — LR A A A compile () AL
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>>> import py_compile
>>> py_compile.compile('foo.py")

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

B DA compileall ik HEh4iF— NN HRE A . HBEEMGSITIRRTHIET
compileall.py 45 H B4 Python SCIFrfE H sk AR HI T :

’python -m compileall .

2.7.2 IR E S RIRR B TR ?

FEHn] DA FiE 2 RS/ name_ ARBHCOWAFR. WHAE N '__main_ ', BFRAENH
AizfT. W, W T A B E R A TR O sk B AR AU, X SRS AR I B Ak T
__name_ ZJGA&HAT:

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

if name_ == '_ _main__ ':
main ()

2.7.3 WfALEREES A ?
MBSEA DA A -

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7]l R o AT A 2B R

* HEFA foo

* f foo PR A& AL &

* Gii% foo HIFHAIAT

e foo B A bar

* A bar Q@AM 4R &

* ¥ bar HIFHIHIAT

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

o AN ZRAM foo_var £ JFAFEEE “foo*, fRiEE bar.foo_var = foo.foo_var
a2 RIMT, BH2A Python i 58 X foo HYMRRE, foo 4 RfF5 BN AR 2 251 .«
MRMEA import foo , REEIRAEER/AI I foo. foo_var B, L&A FFEHFIE.
AN (2D) =Rl AR M5
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Guido van Rossum 2 52 4 # (i ] from <module> import ... , ErAMREMERET. &
Jay AR e FIZRAR S w1 da A W e B R AL X EME S AR i T B PA <module>.
<name> WIEXGI H .

Jim Roskind AR MEEERER B A I -
o T (BRER. RERIATRE S ARERNE)
e import 1]
o ABHETIEEAURD (ARG R A I TR &SRR &) .
Van Rossum AREHGXFP 7%, [H 2R import t BIAE— A RERYHLTy, (HER SR
Matthias Urlichs ZHOG AR HEFTEA , (5000 AARA S DB R A
X SEfE T FH AR EHEF .

2.74 __import__(’x.y.Z’) iREIfYZE <module 'X’> ; ZIJFE z Ug ?

A2 B importlib FHYEKEL import_module () :

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

2.7.5 HESFAMERETTREHEHSA EXH}RARUBHE. ZZHTA?

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

import importlib
import modname
importlib.reload (modname)

il EMEARIAER LK. THREHAE T ATIERN

from modname import some_objects

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

>>> import importlib

>>> import cls

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

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

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

HESEIA G id FTEN R, MR —H 1T 4:

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

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

REHMELERBESE

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

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

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

if (x <= vy)
xX++;
Yy-—i
zZ++;

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

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

o0 P12 T S R 4 R R R 7 -

>> 1.2 - 1.0
0.1999999999999999¢6

RIK
([,

CPython [ £loat HEIIH T C i double MEAEfF. —Mf float WIFMEG AR EARTE (B
[E]53 fiioc) fFE ik hliz S, Python i C ACHEFIE B, 1At & R & MR LA P i T REEEAE 7
AREE . EFR R B OE S KE), Python il C. Java SR Z SZ WO IV HE = A — HRIVATE.

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

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

T

’>>> x = 1.2

|

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

’1.0011001100110011001100110011001100110011001100110011 (binary)

|

1 3 IR (LT 2 -

’1.1999999999999999555910790149937383830547332763671875 (decimal)

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

3.4 [FIft(E] Python R TTEE) ?

HRFZ A

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

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

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

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

55—, TSR AT BB ARAE 1] 77 3% (method) SR FLH (instance) (B IE, 1M JE— (A [miska i, A8
AHTEHE] (class) E S, WET] self.x 5 self.meth (), eI 2 E AL 215
Wl ke AE Cr [, ART DA b (E A [idul 38 0455 A€ H BE -3 —— {HLALE Python [EIEVA [kl s
B, FTPAMRL AR BRI E FERHEE . A28 C++ I Java FFE TG AR M TR BAE B0 190 J8 1k 1) 45 R _E
AR m_, BT DAE R I AR LR S R AR Y

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

AR R A e RS g i T SR AR o

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

3.6 FHTHAFGEEEH (expression) P {ERIEREH ?

fi¢ Python 3.8 BiLf, #RATLAEEN 1!

Assignment expressions using the walrus operator : = assign a variable in an expression:

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

2 il i PEP 572,

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

4 Guido fif[F):

(—) #—LoEBKE, ASEEERARE LB EELT — ais (Firhst!) SR

AEAGE A, BT IR E S LR MR KM 5 5 . AR AEHE x*(a+b) B

TREFIRL x*a + x*b AT BL, FRECIE— Nl S i Bl A SR RO IA A AR R R T

(=) WRED BRI len(x), Ko id MR IMARPGRGRLE . E5FF IS 4

R AR, 2UHRTREASR. MM, FRAET xlen(), FLHSEHIE x B HFHAA

PHE T — BT SR K T — A R len() IOBE). B3] E EEBU (mapping) 1%

[EIEA get() 5 keys() ik, SUR AR REE write() kR, FAEAT e 815 K.
—nhttps://mail.python.org/pipermail/python-3000/2006-November/004643.html

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

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

’n’ ll.join([llvl l2l, l4l, '8', '16'])

P

’"1, 2, 4, 8, 16"

S A T 25 T A
s EEIE): [ S0 (string literal) (FERAEU) FAURENORAL) , WATEIATILL, {H2E 304
BEPUR A A T DU FE (D R S 1, AN e SO R A B

S5 S R LR TR — (R RS N BT — o e i e . (B, ()
RETEHER . PIESERRRIE, 10 split ) Mo vk OB B, [REss b T DL 53 M 3 -

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

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

join () TR L, HEREMMRRHGE, (R@5 T 7 20 B M 5 ep s, [Ef A A
BB ML [ B 7RI 2 BT AR A S IR A 4 1, 38 B E Fer BrE). 7F bytes il
bytearray Pt A R I T -

3.6. [fIHFHEFEH (expression) PEREREH ? M


https://www.python.org/dev/peps/pep-0572
https://mail.python.org/pipermail/python-3000/2006-November/004643.html
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3.9 BIMEEBRAESR?

WERE BIAMEEN , — 1 try/except [ 2 JEH AR . FHE L, SUHBISNEAT & AU 78
Python 2.0 DART, & bR 2 AH 5 LAY -

try:
value = mydict [key]

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

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

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

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

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

RATDAH R if. .. elif... elif... else IR EMAM R AIRCE. B AN HSURAER
Ha B, REAEH match ... case PR,

WRATREMEARZ AR AT DA T M e W v g e X B 491 SR [ED -

functions = {'a': function_1,
'b': function_2,
'c': self.method_ 1}

func = functions|[value]
func ()

EAREI PRI O, ARAT AR T EVE SRR I R getattr () ZRMUE— SR IL:

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

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

WM HRAE RN ERrss, VOB T ARERGR visit_, EVARIMIEE, — BB fFE 2
PRI, TOBR 5 58 AT DARE S0P A AR Y SR EY vk
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31 EUFREESRR LRERTHE, MECREXRRISERES
= ?

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

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

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

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

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

3.13 Python TR EFHEEES. CESHHMEESE?

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

3.14 Python in{g&ERiCERE ?

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

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

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

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

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

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

TR L, (1] CPython (192 IEEHAAIAEHEJT 5 (destructor scheme), 433 £ 1T HEIRHR & Bl PH AT T T 5Y
?’J.Tﬁf 5 SR AR 23R Bl (GO) YRGB LU ST G 8] HLA T REAR R A4 g ] 42 il £
[EIRH A

AR A BARRY AR X TETE AL Python BLAERAS sP#fal DAEA:, AR I8 R% 75 2 B PHAR S 52 1 with
b, ant—A, AERIERAE PRI R, ol g R e

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

3. EfIFRtE RS LEBRTHE, MEEAERRENEERESR? 43



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

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

AR B AE (GC) AE Python i fix A At FIRE2C et a1 — {1 B8 . #E 857 1Y Python F2 3 [E1H 2k ]
PATEAZEHE ) malloc() 11 free() (BB GC R =X EEFLHLAY LM AS s {H—{# 23 Python i ) F R =X T REARLH
B f) malloc() Fll free() E: At M, 1WA J2 A Python fit), PABIFEAKRIE], CPython FIEf{E malloc() I free() )
TR B A -

3.16 & CPython #Res, FHTFFBMRCIEERSHIBI 7

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

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

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

B AN TCALAEAR 2 5 A B AL, (HE A AE S AR )7 . JCAL W PAAE AL Pascal 19 42 [E) (record) B
52 C %5 HE (struct), J&—/NEEAHBABHE A BB A R ZEI SR S, PA—AE A TEE . 226I5R(E,
A T G ARAEE Z ] DA B R A e = AR AL

I3, A E AR HAEE IS (array). AT DA R [ R EEY 0, HEEIEEAE . G200
[, os.listdir ('.") MEHTFHEEMER, NOEFRIPIIFIR. MR T &AEERELE
fHHE, *ﬁﬁ%li‘sﬂ’ﬁz’*%ﬂﬁ At EriEFEEE.

JCHARA WS, R—BICHE, AR eI B A (] — (. mERgarsE, BT RAGR AT
PABCEENE Y TR . AR C R i AREF I 8, BT DA RRHE TCAEL g, T H B LR

3.18 &3l (list) # CPython 2 EIIE EfY ?

CPython (541 (list) FE [ 2 v 882 BE RS (array), A28 Lisp 55 5 M EEFEHE 51 (linked list), EE/E
k, ﬁ%;ﬁlii;ﬁ%ﬂ@%@@ﬁﬁ (reference) [i%1), [EIHEFS ) M 45 () F5 422 (pointer) A 84 FEAEAE 2 41 1)
FEEBH A HE(E

Pt MRTIRAREPIREE a (1] AAERERIONEOE R T ME MR .

HORTIRORTI SR AR, [ RN [E TR 2 U A I RCE, &1Fﬁﬁ)ﬂ~ﬁblﬁﬁ'ﬂﬁﬁ
iR, EBESVAHEE KRS, 2R RN ), BT AU R A T R N T
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3.19 5t (dictionaries) £ CPython h 2 E([FIE {ElY ?

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

FHAHEH nash () KX, HEMERHOEER . MRS R EAREERI T4 (processes) [
TMARTE ORI 220, B4, “Python” (HEE)Z 539294296, i - 25— {5 (1) "python” HIl 2 1142331976,
AV SR B AR A EAE IR A7 AL B AR AR A A R AR [, IR il A R
Bk ] — K O 7Rk (Big-O notation) i O(1) — AT R —{H S .

3.20 [faF MR —F R FaEE) ?

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

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

WA AP — SRR Z I TA

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

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

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

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

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

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

WRART RS, SBEA /NI AT ABR, (HaE B RS mER AR AT ASE—(f n] 8 ) (- et — R
_eq__ () Ml __hash__ () HEREE. REGEMaEYIHEFER T (BOMBIIGHE) B, IRt
WEREEAET I (OB EE R A E) B e e .

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

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

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

Q)

3.19. =8 (dictionaries) #£ CPython f 2 ELEERY ? 45
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(R L —5)

result = (result % 7777777) + i * 333
return result

AR, MEERE R TR R EE, HE R BT R E] (unhashable) IRV (1K T R <

AN, REYEEEAETFR G WR o1l == 02 (Blol.__eq  (02) is True), H]hash(ol) ==
hash (02) (Bl ol.__hash_ () == o02.__hash_ ()), SfEFELHET . Q1ML LS HER
il AR A H A A E R R A 45 & B IR AT

2% ListWrapper, W25 (il 1 5638 (1 9 0445 e, (ETIE 1 53 81 300/ RE BIC8 DABE G AN IE 5 1) 9 88 A
B C AR BRI R R AT R AR IO R, AR A 2B, @5 BATTERE.

3.21 [ET list.sort() AR EEH BRI 2T ?

HETLARISE T, Sl EIE— Gy e, U, List.sort () ERAEROIENY. B4
MR, L Al AR St A, R HEE RO Bk IR, R bl
PR/ N .

SR AR A E AL R E R 21, AT AR [EEE Y sorted () o b AR AEAY AT EUR Y F (iterable) AHER
s, Bz . Fan, AR E 5] g R G e E e s g -

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

3.22 #nfa 7€ Python chiE5E F0(L )l & A — {8 r @ 5E (interface spec) ?

B2 C++ Al Java S5k S 4R 4L TRLAHAG MBS, Aid TR ik A ek I . R2 A RRIEE R
7 At o R VR B T A A TS S R R 2 AR SR B B

Python 2.6 I A T abc 4L, 4R AT DA e &4 % £ IKB(E) (Abstract Base Class, ABC). 4R AJ DA fifi
fil isinstance () Ml issubclass () HCHEFE— M0 B F] o 2 20 E 2 5 B AE 7 3 08 fh 5 2R (.
M collections.abc MAEFR T — R A MG EIKHIE, B2 Iterable, Container Al
MutableMapping,

#f Python ZR[E, fRZ 711 BLHMERY (B AT A BT 5 IR R e 21

— S AL A e PR (F R AL T ] BRI (regression testing),  [EWREELAR /LB A —ALAE D). 752
Python LA T DA B3 BV A BT, (EERALA LAY [ A FE ). RICEREALAE ] T Ak SN/ i, Al
IRATPAI MR YT A F B TR ] (stub) BEBEACB S IR, doctest Fl unittest BAHEEE =JriYHIl
HEZZ AT DA 2R A e i AUR ) Bl PR AR U A (D A 7 A A

SR AR, — M58 R 174 T AR i e 28 SEIA i Python i HI IR W] DARS AT 98 |,
M T RE AT DA AP B, R [ R e st A X e Jig e . BR02KEE), append () JriEMERL
FESEA EFR A = 90 e TN BTy e 3, T/ IR R E A TR append () A2 B IE e B
7, HEERHE A E R R A 5.

FER U EIFMEA R, MR g R ESERER R U HE T JIRUREE) 5 5% (test-driven develop-
ment) & AGBSZ MO YRRt TR, MEORIETe AR R E . AR A E iR (.
X Python th FLFFAR A HIA T AT AT
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3.23 [Fl{a[E}#F goto &% ?

TE 1970 4E4%, AT R3] EHT BRI goto €8 B0 AL HELAREARAME iy [ 38/ RIE] ] RE2CH5 (spaghetti”
code). YERMFERE, B2 ATFEER, HE JIEN MG % (VA Python ZK[E], Al if BRAA
or., and } if-else i 5L) FEIE (Jf] while fl for AR, WHEE A continue fll break).

P mT AR B AR ARAL [ 45 ARG goto ], B EZE AT DAFS pR =Ny . 1R 22 N5 4 n] DA 5 (8 A3 £
C. Fortran F1HAhEE S ERHE AP HA [gol F1 [gotol, filtn:

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

except label: # where to goto
pass

ERAARERRBEEREL, SR ¥ goto M. WML,

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

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

et A e TR bE A C O EE SR RIS (FEREMFRK) — Wy @A,
e R P A R AC B 0 4 e SORHEV R IR, BT AR HROR FuF it AR, AR AR — {8 S D)
WERGI9E. ELEBATEALFIRAR H i B IR e

WRARE 7. Windows IS 4488, #5112 Windows R &5 27— RHE:

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

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

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

3.25 [T Python [FH B K{ER with BR ?

PythozI}k i1 with BOAR e T — B AT, M AFIBE R e B A TR NS . — 2 E g iam
——F E/\Jml:l )F% :

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

{HAE Python, 18 T &5 W2 A

FEHAFEFIE, 132 Object Pascal, Delphi FiIl C++, (i 2 EIRERUE], iy AT A nT DATE A b i 2 Wi —
A SRR (E . B R R EIRY SRR RN 0, A ook gt K S 0D 10 528 ) 1 T35 (scope) o
Python {8 F i1 2 By AEAUE] . IF AFRAM AN AT R4 1 R0 A0 A T IR O 0 B A B B P 2 o 5B T EAE L
FYRFOEDIPE P ORI BRS I o 8 BEAS AR R BEACR A0 , FRAPI SR AS 0 AT VAR 8 1k i ) - [l
. BRI EE L

3.23. [Flfg(FlF goto FEi% ? 47
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PAF B 56 B R [ 491 -

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

E B ARG Tal A—Mm [x] @RRJEYE. AR4%, Python EIEIEM (LIRS B 1 .
TEGE [al Je—ABEBuh, R Ergs B AHES? W — (R 2 E MmE] [x1, ARAEE M with [ &9
BEAING? nfRRT L, Python B fB Y R o151 TSR 458 50 IR 4

SR, with BOAKERIRE R (B DR ) 9 T2 2 g T A IR AR I . AR BT

21
42
63

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

JERZ R IE R

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

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

3.26 [F{FI4 28 (generator) A% I8 with BRiR= ?

AR R, SEEIA: 3% B VRIS 5T (context) 45 Hilg € e vk IE# i (E. HIEHK(E], [EA:# 26
B HUEMCES (terator), F| #1858 R AN T3 5L pk FEIBARA . (HANSRARTEZAIEE, /RvT ALE with Btk zCE]
[ contextlib.closing(generator) | 3¢ 0 #E .

3.27 [FMa if. while. def. class fiRX FDIEEF5E ?

FEEPE T RE TR (fh ABC 5EFAVEBRISHA) . AR #if):

if a == Db
print (a)

PAL:

if a == b:
print (a)

VERREE A0 RSB Al —Se iy s R . WTDASE e — B, — {8 552 Al e (A FAQ &1 il 1 (I
i, & PR SESCHIIA

T3 —fA/INE R 1 S8 O A A S A, MR B R A T AR E R R R 2
A, TS B0 2 S ERS R i RE USRI .
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3.28 [Elfq Python 5t B 7£ 5B 5 F0 Tl K i hn_LiE5% ?

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

(1, 2, 3,1
(’a|, Yb’ YC’,)
d = {
‘A" [1, 51,
"B": [6, 7], # last trailing comma is optional but good style

EA 2 R A ATET -

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

A/l TR e RO A B B, Bl

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

SRS FIZ B A A i RS A 5 (A .

3.28. [Efg Python 5t RF7ESR5IF0 T4l Kk h_EE 5% ? 49
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cHAPTER 4

R EFIR T INRER E REE

4.1 EREAXHE

4.1.1 IR BT LA RSKM X ESRERRE A 7

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

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

4.1.2 BREISTLL$%F] math.py (socket.py, regex.py, &...) [Eigi¥s

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

f (£/0) =% Python fH4H :
1) ¥ Python [BLAH YRS 1 (.py);
2) i Com5RahAmERE (di, pyd, so, sl%);
3) (i C a5 HHERE B MRS BT, SRS 3%, HiA -

import sys
print (sys.builtin_module_names)

51
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4.1.3 FHin{a{E Python script #1177 Unix ?

BRI g [EIARE Q2B ] AR AT I SR —F T ZE#!” BHEEA& A 422 I Python FL3Ra% 1 1%
H— A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BN AREMMIGE, BB

#!/usr/local/bin/python

TEXCHFSR—AT, BRARBTEF-& L4 Python ARREE I BEAE .

WNRARFS B AR Python fRRégR 1Y HAKER AR, IR TTPAMEFH env £2)7 . BIXARIK) Python iR RE#: T
EHFELHME T PATH RS EH, LA Unix RGN LEF TR S E:

#!/usr/bin/env python

RRAE CGI A XA . CGL AN PATH PREEAS Rl S ARFAT T, I DAVRAL 2T il 1) AR 25 1) 5 K
RS RAT

HEHE, H PSRRI KK, WS S8 /usr/bin/env TR X H ERAATEAE
env FEfF . TEXFMHFOLT, ARAT ARG M NI AY hack J73% (R H Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+"s@"
nmnn

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

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

4.1.4 Python thfF curses/termcap g5 ?

XFT2E Unix R45: FrifE Python JifiH & 47l 27 Modules 1~ H s 1B 7 curses Bk, {HERIA A 2 4
%, (HEE: £ Windows P& F AT H Windows H1{5 45 curses bk, )

curses BT HREEAY curses ¢, [A]HTHE S RF ncurses 1 SYSV curses HR Z A4 hfg, HLngie .
ANF P FAFE SR A EAR R . XERE XA A H A BSD curses BIR Y #ERSE, (HiE
H BIBAELEY 1 RGN %A S AFAE X AL -

4.1.5 Python h#E7E34l C B4 onexit() HIARAD ?

atexit MHURHE T —15 C ) onexit () BREZRIMITM BEEL

4.1.6 At 2 RHESLHIERYTFETE?

I UL PR U A5 5 B bR RSO IR E BN R . B FE T -

’handler(signum, frame)

P e N S A A E S

def handler (signum, frame):

52 Chapter 4. FHXEFIRFEEEMTERRE


https://github.com/python/cpython/tree/3.10/Modules

Python Frequently Asked Questions, £(F] 3.10.11

4.2 —fRMTIE

4.2.1 FinfaAE Python 25

Python 47 A P MIHAHEZ . doctest BB docstring H 5478 Bl P04 T, XF He it 255 docstring
RS2

unittest BHUZE— A Java I Smalltalk 0 5{0HE 227 SE AR I AESE .

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

FEFPI “am @ xR R

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

TEAR R ALY i o

— BARIRE Y C LU — A R BONEAT A S B AR G, AR 1% 5 5 D e BCRAS X 2417 o ]
PAKF BT — ZR 50 I 1A S B B g . XL SR DL ZOR B TR, {H)2 i T Python 2
AT RIS R I E SR S o ARnT DA S AR AU 5] 204 5 DNk R ol 2 o A i DRI AT R
R E T SR A BT PR A B

FEFP AL SN HAL R B T ASE I E A E

if name_ == "__main__ ":
self_test ()

L Python SEERY “fi” He, B2 G AR ANIE 1 A H I RE AR nT AZESN % 1A T
S EAT I -

4.2.2 E#H docstring GIE3C# ?

The pydoc module can create HTML from the doc strings in your Python source code. An alternative for creating
API documentation purely from docstrings is epydoc. Sphinx can also include docstring content.

4.2.3 EH—RRKER—MRR?

T2 Unix RETEZM TR, BB AN curses, {HZ curses BHKK T, MELAZE .

4.3 &EHEX
431 EFPERERZRE?

—TFEMH threading Bk, REH _thread #ilt, threading N _thread BRI
SRR IR T S S .

42, —iXMRYT{E 53
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4.3.2 BMEEWBRFET Afta?

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

import threading, time

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

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

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

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

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

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

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

time.sleep(10)

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

433 WMABESHEASI TIER?

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

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

XA BT

import threading, queue, time

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

QS
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(R L —5)

break

else:
print ('Worker', threading.current_thread(), end='" ")
print ('running with argument', arg)

time.sleep(0.5)

# Create queue
dq = queue.Queue ()

# Start a pool of 5 workers

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

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

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

IBATIF AN i

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

Worker <Thread(worker 1, started 130283832797456)> running with argument 0
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3
Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

BRI SR AIRECE Z (5 5 Queue JGRML T 2R .

434 BHEMERTEREZEREN?

Python VM N#R<Adi f global interpreter lock (GIL) KA R —fE] R — P Lii281T. @5 Python H&
TEF A 2 BV e YIHep iR DUE S IXE sys.setswitchinterval () #§%E. M Python
BITWAERE, BRI DA — 255 XTI C AU SE AR 2 I 1

PRI Bk, HARRZE R EE BLRR) PVM FEH G sE B e A0 MR . miskhs b, Py (int, list, dict
) WA RN CRIET BAERRR IR Y.

B, FHEEERE TR (L. L1, L2 2%5%, D, D1, D2 @7, x. y @44, i, j/2&int 4 &):

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

x = L.pop ()
L1[1i:3] = L2
L.sort ()

X =Yy
x.field =y
D[x] = vy

(N gkze)
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(R L —5)

D1.update (D2)
D.keys ()

XA R T

i =1i+1
L.append (L[-1])

7 1 HAR R BV E S AE HABRXT S5 T ECE R O Bl L del () ik, XWRES ™ H—LU5
Wi ot 5 SLAN S R AT KR BRI AN . SRR BE M3, B !

&

4.3.5 A HEMIERE BRI ?

global interpreter lock (GIL) 3% #{00°~ Python £ & it 2 R 45 4 LIF K BFIFE A1, WA ULF) Brf
Python f0RS HAATEIRIE] GIL B A RBIZTT, FTAZ &AM Python F# 7 H BEA % H —1> CPU.

7E Python 1.5 I, Greg Stein J¥ % T — P52 8AIAN T {1 (“free threadings” #pT°), #Fx T GIL, Ik
JEH GG ORI . Adam Olsen Szt tRAEY python-safethread 5 5 U 7 ARAURY LHE . ASERYE, H
?%)T%P’é% GIL T TR R ARRLEE R B, X P S IRAE AR AR NP e RERR A W R T e (B8
30%) .

EX TR E R A BEAE L L as FAR G ] Python! AR H TGRS XI5 AZ * R *, MARZE * &
& *, M concurrent . futures FHL ) ProcessPoolExecutor KL T —ANMRT R L N0
SLARAERHE 5 42 SO S ATDABE] mult iprocessing BIBHEOERIRE APL

B2 L C B MARA A (H C AR B A TSI, 0 ATELRE AT C AL AR
GIL, ihHABZARNIT. z1ib Ml hashlib SFARIEFERHC ST

WAV GIL Wiz R RS8, MARTEENE RS MRS ANIZILEXNSR .. AEfE, Xl
AREAE . BT HHENF 2 XM SSIE A 2 RAPIRAES, HIX 2 —MRERNTAE. 20100, /R
BB FA R 2 EZAFRR, REEIEEAIAL N B RS . AR BB E O A kA E
HIFR, XL [ AR RS RIS B RRERPIR S . G55

B PPBEX L T AR5 AT REFEA FRA BT N SERL, PR AR R A 50 = P . 6=
RS B T LR EA TR I 2 i RS A RIS s IS £ .

e, REZ MR AL ZATDIRAS, IS 2R R AR — N R S e DR FL I ?

4.4 |ASHH
441 BRMRH ? (ARE BT ARG EE - )

#if os.remove (filename) B os.unlink (filename) , #F os Bt DAIRBUE £ 0. XK
B2, unlink () 2iXPRECE Unix REHH T 4 7.

MR E 3%, WiZHTH os.rmdir ()5 i os.mkdir () A& H3. os.makedirs (path) &4
B path FUEMIAFAEMH . os.removedirs (path) MSMMERH S HS, HEENEEZM; W
SRR BREEA H S AR NS, ATPAMEA shutil.rmtree ().

T4 AT PAMER os . rename (old_path, new_path),

R FE AW S, A £ = open(filename, "rb+") FJJF X fF, A E M H f.
truncate (offset); offset BRIA B U Hi M R H. ] AN os.open () FTIF Y T
] os.ftruncate (fd, offset), H fd B XA (—A/DyEEEIEL) .

shutil B A S T —AE AR EREL, 35 copyfile (), copytree () Ml rmtree ().,
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242 EREHTH

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

443 EHHEE (HBA) —HHIRE?

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

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

import struct

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

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

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

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

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

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

4.4.5 E#ifE (RS232) &0 7?

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

%FF Unix, &% Mitch Chapman & fifyiG 1 :
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

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

Python S #Hxf Z J&—XHIK)Z C SCHARTFN R Z S .

XFF7E Python Hili it N EE) open () BRELANE I ZECCIEXTRKUL, £.close () M Python [ B
PRC T KM, HH KPARZN C SUUHIATT . HE £ P i i i, Al si b o 5 aliad 3.
B H17T* stdin, stdout 1 stderr 7£ C "1 (7K (7, 7E Python Hrts 25 E AT MBUREIRAL PR . 51T sys . stdout .
close () 24§ Python [WSCAXTRARIC N XM, [Hi2 T4 K5 Z KB SCHHHRAT -

PR PIX =35 C SCHHRFF TS, B BRI ARG S f 2 e (e, X ] BB 5 mi £ Ab 3 1/0
W) o AnARaf LR ELX AWM S, #H os.close () :
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https://en.wikipedia.org/wiki/Resource_fork
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os.close(stdin.fileno())
os.close (stdout.fileno())
os.close (stderr.fileno())

s R AR 0, 1, 2 fUF

4.5 M4 / Internet 4R1E

4.5.1 Python thiy WWW THE{tA?

Z: 05 P2 2% F b internet Al netdata X PIFELIF) P25 Python 4 K EARE R HE B /R AL 78 AR 55 v A1 &
i web 245,

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

Cameron Laird maintains a useful set of pages about Python web technologies at https://web.archive.org/web/
20210224183619/http://phaseit.net/claird/comp.lang.python/web_python.

4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?

AL POST REARBUM T, A -2 A5 B fAT L3 ng 7
B, XBEE—AME urllib. request K& AH] T

#!/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()

HE, BEEE S5 RmMEN POST #:4E T, EHFFHAMMH urllib.parse.urlencode () Ab3
— N BT, WREAE name=Guy Steele, Jr. fYif:

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

hz%:
7 urllib-howto FREUH £ /- .
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4.5.3 £ HTML JREER T AR ?
PRATDALE Web i wiki TUIA] $REIVFZ2A B .

4.5.4 EfER Python BIZ A& xR ?

] smtplib BRifEFERIH,
N T — MR Y A2 AR MR ARG o X AN RIE TR SR SMTP HSC F2 4L

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

1 Unix 240380 DA sendmail, sendmail F2 /711 (7 BAE AR RGP A—FE, HHHEFE /usc/1ib/
sendmail, HHIEFE /usr/sbin/sendmail, sendmail T} 10 <X ARAE FrdsBh. AR R 64
IS

import os

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

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

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

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

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

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

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket By connect() Fi:xEHFEEEZE ?

B select FHALPE socket F4 /0,

BB 1 TCP ¥4 & EFHZE, /RTT PAYS socket A AEPH ZEA . XFE M4 /RIFT socket . connect () Hf,
RFF e BIsE iR CRKRATRE) s ®]— M . errno #IRISAIRY . errno. EINPROGRESS
%Eﬁ?ﬁﬁﬁi&ﬁ@@ﬁﬁ%ﬁh AR EAE R GERFR PN F AOE, PR T EEAAR I R G 2R [l A
2AH.

RATPAE ] socket . connect_ex () HERMGRA N T . ERFHRE erro {. FRHATARIA), R DA

S5 FRIA A socket . connect_ex () -- 0 B errno.EISCONN F/R 4 EL 58 A - B MRt ml DAK I
socket 144 select .select () ETC RGNS,

fE): asyncio BRIl MM LRI KRR, BRI RS R MRS, =071
Twisted FR2— T H IR+ & B Q% .
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4.6 HIEE

4.6.1 Python th ARG YEDON ?

A1y

FrufE Python A8 T B T REFLAYMAFS 42 5 4l DBM A1 GDBM . BRILZ AMNAH sqlited bk, ZAWiHLp
BT — AN B TR X R BB .

REBRAZ BRI E 430 &R Wi ghife wiki TR SRECEZ/FE .
4.6.2 £ Python dhfnfa SLEEF X L4 ?

pickle BEMLHRPA—Fllw 8 M A 7 UM T M (BRI BE I ERAHT P SCIF . B
ig‘ﬁmi%ﬂ%ﬁ) , Bk shelve JEMHA] ] pickle F (2)dbm 040 /T3 Python X5 AYHEA Ik
o

47 BERKF

4.7.1 Python diE#E4 pREHLEY ?
random FRAEFFRLHSCIL T REBUACE ALAS , BEFTRIERS i

import random
random. random ()

XA AR ] [0, 1) Z [R]H BERLIE SR
IR V2 HALR L I AE s, Bl
* randrange (a, b) R[] [a, b) KA A E— N HEALEL.
* uniform(a, b) &M [a, b) KX[A]Z[A]A7E S EL.
e normalvariate (mean, sdev) HHIES (Er) 7 RFEE.
A L G R A Y S IEATHRAE, fAn:
* choice (S) WM& EMFHPRIHLEFE—IITR.
* shuffle (L) SXPFRPATIEIEHE, RIREHBEHLIATAL.
A Random 2, ARATLARFH LG, HREIEZ AP Sr i LA A iiAs -
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CHAPTER D

¥ RAERNE W e &

5.1 fq[LMfEM C EECIEBCHERND ?

SR, SETTOAE C PO SR, R, SR ELZ BT A B, 75 SCRY extending-index A
.

KREFP sl =207 Python 5 FE A 55 X A~ 8

5.2 T[LLER C++ BE AR ECHEMT ?

21, AIPAMEH C ++ 3% C ThEE. AF Python include SO JE FICE: ¢ extern “C” {[...}, F4E Python
TRRERS T B R A HTIE extern “C”o HAGHE A 2R ES C ++ XTRATREAN & — M3

=
=
Joh o

53 CR®ES, HRELMER "

GiHHOK C Y RAMRS S, AT 2 3.

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

If you need to interface to some C or C++ library for which no Python extension currently exists, you can try wrapping
the library’s data types and functions with a tool such as SWIG. SIP, CXX Boost, or Weave are also alternatives for
wrapping C++ libraries.

61
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5.4 tn{g £ C I T(EE Python i ?

AT I 48 A 1 B 5 2 K $RCh PyRun_SimpleString (), BE#HZBEANFHFH SN THEMK
B main_ W _EF SCH AT I AE BB IR [0 T AE KA S (BLFE SyntaxError) Hf iR [H
1o QRARARE T Zn 4, W PAfE A PyRun_String(); J§7E Python/pythonrun.c & F
PyRun_SimpleString () M.

5.5 tnfa#E C hIHEE Python FKixXK(E 7

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

5.6 #nfaIM Python & higH C BI{E ?

XX SR8, R 2 tdl, PyTuple_Size () AR [ H K PyTuple_GetItem () A[i&[Al
s BB, XTI RN R PyListSize () fl PyList_GetItem().

XFFATH, PyBytes_Size () ALRPIHAK N PyBytes_AsStringAndsize () $ff—HERHME
R I ET . TS Python FATERITRENZS, I C 1Y strlen () R,

TR —DRRIRM, HEEMREAN N NULL, RS PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

A —AEEXT Python X411 15 )2 4% APL, Sl R g 2 04 fit——3% 2 Include/abstract.
h TN . BRVYF# A PySequence_Length (), PySequence_GetItem () XAEAYHE K- 51T &
J51) Python JP A HEF 4%, EAMNA AT {5 47 2 HAh A H AP Bl an 4L (PyNumber_Index () 4§) PAK
PyMapping API H{) & Pl 4545

5.7 tnfafE A Py_BuildValue() 82 {ERKERITTA ?

AEPA. WiZ[H PyTuple_Pack () .

5.8 InfaM C iHRAMRIIFZE ?

LA PyObject_CallMethod () RBORIAMIEAN M RIERETIE. WS ikt MBI
% KMl py_Buildvalue () BB U7 H AN B 457 iR I 2 40 A

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

A AR B A RS
) Py_DECREF () b,

BT A SCAERT G 7 seek” I IEFFAE ASEL 10, 0 (fBE SRR EEA7E):

AR ETT IR A ST VR BT R [T iR X

res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res) ;
}
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Rl T PyObject_CallObject () &R — M4l h SRR, TR ESHARE, W
ARG N0”, TR AN SRR, WHSRE S TRIES S, fnro”.

5.9 tn{aifsx PyErr_Print() ({ITENZ stdout / stderr BJ{ETAE) BY
Hith ?

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

WEX — SRR R 2B 1o, StringIo 2:

>>> import io, sys

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

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

SRR & SO R B A XL -

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

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

5.10 M C el A Python 4EHIIEIR 7

ARATPAGE i 0 7 sRAT — R TR S (5

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

HRBH AT (EVEERAEAET sys . modules 1), XAVILIELL: ZH0E FULA AT
[ sys.modules ["<modulename>"] MHMH. T H AL BRI AT 644 238 |
PRSI I FAE T sys .modules Hi,

Z AR AT AT I ATy AR T R JE e (RIVBEHe G SRR 44 %)

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

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

5.9. Wn{aiEsx PyErr_Print() (S%3TEPZE stdout / stderr {ETHNE) BI%H ? 63
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5.11 #0{aq7E Python ch3}#E C ++ W& ?

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

HRC+ [, WSFCIRES, RHikh Lkt ?

5.12 FfEM Setup XHEFHMT —MER, Hft 4 make RYT ?

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

5.13 wnfaifiky & ?

¥f GDB SN 4 — RN, B A Al ARETEY A i B W
TERERY . gdbinit SCfFH (BACH) IRmar4:

br _PyImport_LoadDynamicModule

X JmizfT GDB:

$ gdb /local/bin/python

gdb) run myscript.py

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

br myfunction.c:50

continue

5.14 FAATE Linux R4 E%miF— Python {51, {BEHR/D—LEIH.
At A?

KLZEFT ) Python J[RA NS /usr/lib/python2.x/config/ H3%, #%H P HEE 415 Python

PR T RE A S

XTF Red Hat, %% python-devel RPM DA B ZL ) S04 o
X}F Debian, j£4T apt—get install python-dev .

5.15 MRS “WATEE" 1 “WATLH"?

A, AE; Python L HAMFRESAYITR, TEM AR (FIan, GEEAT “if” BRIk, Bk
B RAFE S =AFAFE15), il MESeR, HA5 AT, SERIZ I — R TEAR S DEH E -
1 Python w1, BRI DAREI] codeop Bk, XML ARH BT AT . BN, IDLE g6t 171

TE C AT IR Y B ] 525 35 2 W PyRun_InteractiveLoop () (AIRETERMAYLAEH) ik

Python fiBEas N AL BET A o AP DA E PyOS_ReadlineFunctionPointer () fgm & B & L
AFEE. AXELZIIR, 550 Modules/readline.c fll Parser/myreadline.c .
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5.16 Tk FIHRTE LH) g++ fF5 _ builtin_new 8;  pure_virtual ?

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

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

sef, ERTDARNEZ, Bl int , list, dict %,

The Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) provides a way of doing this
from C++ (i.e. you can inherit from an extension class written in C++ using the BPL).

5.16. N4k BIkE LAY g++ FFS _ builtin_new 5 __pure_virtual ? 65
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CHAPTER O

7 Windows {& A Python i RS & &

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

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

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

’c:\> ‘

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

’D:\YourName\Projects\Python> ‘

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

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

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

C:\Users\YourName> py

R1% . IRIERZE BT T 7 -

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

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

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

>>> "Hello" * 3
'HelloHelloHello'

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

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

C:\Users\YourName>

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

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

6.2 #nfa{E Python EIATILLEATT 7

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

6.3 [[Ift(E] Python HFRFJREELRIFFMHA GERMLE ?

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

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

6.4 wnfa# Python [EIARFETT#ITIE ?

W2 [EHe Ty Python iy At AR IR S 32 470G 20 542 5 ¢ 45 T AR EWE AT A TR T R R
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6.5 *.pyd ##E%E DLL #HR ?

B, pyd BEBULUR A, At 2@ E, RRE 4 ([E foo.pyd [ DLL, HI'E %2 HA KX
PyInit_foo (). #EEARAPAKS import foo” £5 A Python [ElZ%, Python ¢ €% 28 foo.pyd (DA} foo.py.
foo.pyc) , NS Python 0 E|'E, A& EHITN PyInit_foo () A EWIIHI. VRERSE IR .exe B
foo.lib jH# 4k (link), [ [E)E €85 Windows %23k DLL [7EAE «

fn AL, foo.pyd 18 27 p& {5 2 PYTHONPATH, Hi Windows J{] A48 27 foo.dll fERFE AR . 14k, foo.pyd
AN RN PR TR AR, SR QSR AR =R A T dll, HIGZ dll g2 B, wA%, WERIRAR
¥ import foo, foo.pyd 52 EEA). fF DLL #, #i45 2Pl _ declspec (dllexport) FEJRIAHE A
WEE . fE.pyd H, AL RAE ] H RN list (FB%1)) e sk,

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

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

1. Do not build Python into your .exe file directly. On Windows, Python must be a DLL to handle importing
modules that are themselves DLL’s. (This is the first key undocumented fact.) Instead, link to pythonNN.
d11; it is typically installed in C: \Windows\System. NN is the Python version, a number such as ”33”
for Python 3.3.

PRAT DA 38 W AR A (] ) 7 =C3EE 4 5] Python o A IRFHE 4 (load-time linking) /R %EH 453 pythonNN .
lib, [M#ATHELEES (run-time linking) F/8 22845 5] pythonNN.d11., (—f%E)f#: pythonNN.1ib
J& pythonNN . d11 AH¥REN g "import 1ib”. & H e [EIgEHeR & 364595 . )

TEATIREH 45 R KA 7G5 BE 0 BT SR AR & i A A AT IR . AR R XA b 28 i ) Win-
dows LoadLibraryEx () # = (routine) 3K # A pythonNN.d11l., #%Fe =A% 0678 F§ Windows
GetProcAddress () HI T BUSM4EEE, K{# ] pythonNN.d11 Hiff) (HJ[E] Python C API f#))
AR R R . BRI Python C APT FE3 R C A2, B A2 AT DA {38 Lo FR ) i A
ZEIA .

2. If you use SWIG, it is easy to create a Python “extension module” that will make the app’s data and methods
available to Python. SWIG will handle just about all the grungy details for you. The result is C code that you
link into your .exe file (!) You do not have to create a DLL file, and this also simplifies linking.

3. SWIG j# s — i init pRX (—H C /), HARBEIE TN 2. i, e 4
2 leo, HIF init KX EAA4[E initleo(). WA B SWIG shadow class (#H[E]), HI init pR =€y
#4[F] initleoc(), 18 &I 4R L4 shadow class filf H i K 2 #4517 helper class.

PRAT VAR 2 iy C Rea R4 5 .exe AR A2, IR A6 Ak R U8 2800 import 54 it
Python! (iE@/@% " fRIEGCHm S . )

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

#include "python.h"

Py_Initialize(); // Initialize Python.

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

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

Problem 1: The so-called ”Very High Level” functions that take FILE * arguments will not work in a multi-
compiler environment because each compiler’s notion of a st ruct FILE will be different. From an imple-
mentation standpoint these are very low level functions.

1/ 2: SWIG £ void iR [E)4: %€k aX (wrapper) I €14 A AR :

6.5. *.pyd 2% DLL R ? 69
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Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobij;

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

return Py_BuildvValue(""); ‘

A ATRERT AGE ] SWIG 1) stypemap fir 4 DA H BIEFT AU B, MESRTOR BB bR IE W IR 8 (3
se—fH5E 2R SWIG Hi T ).

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

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

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

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

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

6.8 NI ERPAERE L THRE keypress ?

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

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

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

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

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

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

7.3 Tkinter By

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

5 e AR U Tel F1 Tk pf X i — B8 26 2 — 1 M (B] Jr 3, (EfE 3 47 7 fiff il TCL_LIBRARY Al
TK_LIBRARY FRIEs# BOCHS )% pR =X

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

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

7
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732 BEEOTLUEEFVOBFEIRE Tk EH?

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

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

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

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

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

8.1 {+FI& Python?

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

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

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

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

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

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

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

8.3 F [ B1TEIBR Python 15 ?

FHEAKE Python 122455 EE .

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

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

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

>>> HH)3 shell {YTHEL Python #&/R°F 0. 5 RN BETE Bk ds o AL B 7 sXHc AT i AR 191
o ATDARIR:

o e AR ARSI . AE— S ICIC R 2 E AT (delimiter, BIANSESR. J5fE9%. E45
SRE=519%) [, sRTEHEE — R E/ifR (decorator) 2 1%, ZH AFRAHERS, HH)5 shell #
/I TH L Python $278°FIC.

o FF# Ellipsis,

2to3 {334 Python 2.x s HEIE) Python 3.x L MEAY THL, & 3 B4 AL ZEHE A
PR 10, T 32 L R AT DS T S 30 T BT At

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (MIZAEEHIE) M EIEHE (XAE ABC) R4t T e R MM ik, 1
Elduck-typing (W F2UE]) MH7E. HABRERI AT, B2 hasattr (), HIBHAER A A5
IS5 R (40 B JBE AT 7% (magic method)) . ABC [EJ A [EJ#ER subclass (F4HE]) , B MEIARER
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #i; sH2E abc BALRY
[EIHASC 4. Python 45 ¥ £ [EIE ) ABC, HNERIEER (F£ collections.abe i) . #F (£
numbers i) . H (FF 1o B4L) KX import FAFAR AL (7F importlib.abe #i4). &
ATPAE ] abc B4 AT 3 O ABC,

annotation ([EJff) —HELSAEL. class BME. pRCAY 2k ml AN BB O AEE) . IR, &0l F ARAE
[Eltype hint (BIEFHER) .
FEFEATIE (runtime) , [W53 SO (ERR VA DA I, (R A3k o, class B MEAN R X AOE)R, ErorE)w:
TEAEAEBLAE . class fIBR) __annotations__ FiRE M.

#5 2 [Elvariable annotation. function annotation. PEP 484 F1 PEP 526, =202 %A Hh e ERA .
IR I VR 1) o {4 B 8y Y25t 2] annotations-howto

argument (51%0) WP R OREREELIR AR funcrion (method ) FME.. 5 I3CA Wi :

o B4 7| B (keyword argument): FERZNIFIY 1 DLERE)IT (identifier, 4 name=) BHFEMIT 3L,
o2 DA < * 1A dictionary (7i) EIAGME M EIERS 2. BN, 3 F 5 #HIZPAT complex ()
WY H g B g = [

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

75
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o 15 E 51 ¥ (positional argument): AJe B4 5 WG H. FUET | BOTHE— {05 B LA E IR E
B, A (2) fEE * 2k Wierable (PEWCME) PTHOTCHEBER. G0, 3 F S HRLAT
RN IVATCIE &

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

5| BB o A e R B PR [ oS B, R SCILIE R i i AR A R, 5 2] calls i 72
g b, ARAE S AR T AT ARG s — 5 18 HRPAS (B o 6 [ s 0

BB EINEER Kparameter (280 1&H . # REERW 7] #f 4 8= Moy £F, AKX PEP 362,

asynchronous context manager (JEFIZBINBIEMEY) 0] DAFEH] asyne with BUAZUH B FUEREERY
Y, MERBRERR _ aenter_ () fl__aexit__ () method (F7¥E) Ke=Hli. i PEP 492
FIA.

asynchronous generator (JEFIGEIEZS)  —{W & Bl {Easynchronous generator iterator (3E[R 2 E14E #EEM
%) . EERERGE ML async def EFIW AR (coroutine function), {HAS[H][1) 2 E Al
HT yield #EEX, BN —RIA IR async for EREAYHE.

B ATHEE 3 AR F R — AR R EA g ek 2, (B, AR FRER FEA BERX
% (asynchronous generator iterator), #—RFIEN) B ERENERE, IO A 2 LAMHE, DABEIE;
.

— AL A EVE 2SR AR await BRI, PAK async for fll async with PR,

asynchronous generator iterator (JERIZBEI:ZSEUREY)  — 1 thasynchronous generator (1R 2 [E14: £%)
PRI N R

& & —Masynchronous iterator (FEFIEENLAE), B EDA __anext_ () method NPy, &r[a]{EH—
T % R4 (awaitable object), %I ATAERIAEEAE S AR 0, EEBE T yield
i yield ErEg R Miie )y, Rt BHATRE (O s 8O M E 1Y ry BAR) . BaE
R FEA BERE LS P __anext__ () EMEHF ] SEEY A RO IR, & a5k rib
FHEEAT. 752 (E PEP 492 f1 PEP 525,

asynchronous iterable (JE[RZLnf[EfCHIfE)  —(E(F, BRIPATE async for BR= PR . SZE1E
B __aiter_ () method [E|fE—{E asynchronous iterator (FE[RIZENLES). B PEP 492 5] A,

asynchronous iterator (JEFRIZBEMRZS) — M E/E __aiter_ () F __anext__ () method [¥ 4 {4.
__anext__ /A [l — flawaitable (W] % F5 ¥ F) . async for & AT Ak [ 4 B 5 1Y
__anext__ () method Fr[EE K AT ZGM1F, HP|'E5|%E StopAsyncIteration 4, Hf PEP
492 5| A

attribute (Jitk) —EEEY A BB AOME, %00 KL Re7E R 6 FH 2543 BR #3520 (dotted expression) )44
gz M. B, WERYMH o 5 —REME a, HIEZEIEREI o.a #2 1R.
WR—AY 7, BT —M% R 2l identifiers fT & 382 sE)fF (identifier) (1)@ M2 A
TRERY, BIANfEFH setattr () o BIE BN & M A e L 50 FH 240 P 55 ORI, 1 2 7 0
getattr () FKEISGE.

awaitable (WZEfFPME) — (T AYE await SEE X Py . ©r A2 —Mcoroutine () |
®E A __await__ () method [, 5% (E PEP 492,

BDFL Benevolent Dictator For Life (#E{" 2583 ), X4 Guido van Rossum, Python [ 833 .

binary file (_iERIER) —EAEER N R Abytes-like objects BN TCHER I 1) file object (REZEE).
TIHERIAREPIP T DL R (rb L 'wb B 'rb+') BEAEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ io0.BytesIO fll gzip.GzipFile B,

st sEext file (XFHEE), ER—MHEEERIREA str WRERYM.

borrowed reference (M) 7 Python g C APLift, (/2 UL ~WEHI(FHOZ I, EA AL
P 2 BRI (reference count) . QAR XY BESHE], & & WUE)— {1 2E 3% 4545 (dangling pointer). {3
fn, —¥R B3 Ak (garbage collection) T ARSI 141 1% — Wl strong reference ([F1HR), Tid$#%
Py H(E
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https://www.python.org/dev/peps/pep-0492
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https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/

Python Frequently Asked Questions, £(EF 3.10.11

¥tborrowed reference WENY Py_INCREF () DAMFE J5HY (in-place) ##[F[Elstrong reference 24 B L
W, BRARZYE R RETE R K A 2 IR i B(E]. Py_NewRef () Rz AT IR EESr— 8B

H)strong reference.

bytes-like object (Kifijcalsi®fl) 1 324% bufferobjects H AEFIMEH! C-contiguous & W 1. B4
AW bytes., bytearray fil array.array ¥, PARHLE BB memoryview Y. $H
AL TCAR E P AT R i B e R A T AR TS S E A R R AR . A T A R AE
socket (i) #Fik.

AU AT R R PR . (EIRA SR @k Se A RRE) [T sl & e A R A 1 L
PSR G (E W ) Y4 bytearray, PAK bytearray [} memoryview, JHAlff 555 28 ik
il R A TEA AT Y (TMERER A TR ) s S (s bytes, PAM bytes
P4 memoryview,

bytecode (fiiyC&Hf) Python 1) ﬁﬁﬁﬁ%@?ﬁ?ﬁﬁ)ﬁ@ﬁzﬂﬁ% ‘B & Python #£x{7E CPython F 3% 1Y)
HRFIRYE . NS i A -pyc LZELTN U\@Hﬁ#{}\iﬂﬁn TR SR EET e (m]
PAAS I ARE 5 2 85 55 %-hﬁzﬂﬁ%) JEAE [P [H]EE T (intermediate language) | {5([E)&i#E T —
i viriual machine ([EERRS) I, szEeARs G fT B4R A7 C AL 3 E AU M2 (machine code).
B E RS, ISR bR AR [ #Y Python [FIHEA& 88 2 EAERY, HASREXEA A A HY
Python 2 [ fRFFEEE -

(L TCALAS R 212 AT DATE dis BEAHAYERA SO 4 3] o

callable (W[WEIYHyPl) —1f callable ;& n] DAREIFIY A #p44, WERYIRE il BEA N ADE A A — 45 13 (5%
Hargument):

’ callable (argumentl, argument2, ...)

—Aill function BLELIEAR jmethod Ff /2 callable, —{#H EHAE __call__ () F¥EM class 22 Bl 21

callable,
callback (IPE)  FEE]S [ #5epl (IR ) — M EIFLL (subroutine) pRizX, e A AR A S I [ B LA T

dass (JHE]) — 0 A8 7 0 & E BB . Class B9 7€ 3218 % € 97 method ) EFE, &L
method 7] PATE class B BB i THR0E .

class variable (HEIS%) —fH7E class FHESE, FIERZ LAETE class IR (FEEIAREFE class A ECBIH)
DI

coercion ([EIiRIEIHRL)  FE¥5 K Wil AR ZLE S | v Ve fe b, i — R EIAG B 3 [EIE) 55— R 2L
&= E(E) (implicit conversion) i@ . B4, int (3.15) &z EEssFIE#e 3, {HAF 3+4.5 1,
B G BR AR RE (—0 int, —F float), i Wi 5 | #H B4 Bl EIEIA [ 0 B4 E) 2> 4% 7 fg
A, SRt E 5% TypeError, WIREMGEIHREA, BEVEFTA WS SR ESHE, EIMERNE
%Hﬁii B% T IE#AE (normalize) [EIFH A IME, B4, %A £loat (3)+4.5 MIARERE 3+4.5,

complex number ([EJ%) —EILMATMHBRGIIETE, TEHITA BT @R [El— 18 25—
ARz A F#u2EEE A (-1 frrR) e, REEF R tynE i, £T
e as(E] 5. Python [EV 1 HEIM 1%, ERMEE MR RES: [ERaHE Mz
B 3 PewES, BN 3+17. E Y math BEAAE THSEO0 N RES, #0H cnath B4,
i%g£m~ﬁ%ﬁﬁfﬁﬁﬁ%@%mﬁ IARAREE 2R E M TR, IRERT-RERE 2 VR nl A%

Hb 2 A

context manager (T§BEEPRAY) — ol DA with BRIA AT BB Y08, T2 %M E %
__enter_ () Ffl__exit__ () method 3l . 3H2[E PEP 343,

context variable (§His#%) — B E, G DURE L F SO mA Ir A . 8 B RAT 4 17
fi#i f7 5 (Thread-Local Storage), £ rv, — {5 /e 3 (L1745 ] e B A N E. AR, B
T, AT T RE A 2 HEEE, Tfﬁf*ﬁ“%tﬂ’]i%)ﬂl_7 ETI??B@#EH%EE’%
(concurrent asynchronous task) 77, 3} #R BB BE) . #52[[F) contextvars.

contiguous (JEAN) WNH—H4EH W 2Z C-contiguous 55 3% Fortran contiguous, RI|'& €5 g1 [E) 28
#H1 . FE4fE (zero-dimensional) [ 4% 18 [ AR /& C I Fortran contiguous ., 7F—#f (one-dimensional) [§%1) H,
AT H W ZRAE RO R A AR RS TR G TR 18 25 B AR IE Y - #E 2 41 (multidimensional)
C-contiguous iz, FeRo R HE 7 0L IE 37 & EIH H IR, e — MRG0 fb et 28, #¢
Fortran contiguous [§i51 57, 55—f2 5| 8 kAt .
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coroutine ([fifit) 1f#2 2 f|FEs\ (subroutine) 1y — R EIRE MY TE . Rl 22 A I (0 e [ ol e A
P73 —(ERE B IGR . AR T DATERF 2 R IR e W Bt A R . B MAEEIA async
def BRIARB M. i S[E PEP 492,

coroutine function ({jFEr=) —1E B Ecoroutine (HHFE) WFRIE . — KX FEVL asyne def
A oes, EfEE{d await. async for Ml async with BT . iR H PEP
492 5| A,

CPython Python #23{5E & MAZHE B {E (canonical implementation), #{%§7i{E python.org I, [CPython] &
TEATFEAE LB AT, DA I BB B B F W ELAE, 191401 Jython 5§ IronPython,

decorator (:ffigN) —MER, B EES MR, BHETGHH ewrapper 5, M E—ER
5[ (function transformation), ZEAfIELIHH AIM & classmethod () Fl staticmethod (),

Fetiian ik FUZRRRRE . DA W ek o FRAERR SR 2 SR

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Class WA [F MRS, (EAEAREILBOAR T H . B ethidn i e 2 B2, 552 (Em0E R class
SE S IR S

descriptor (fiii&2%) AEMTEFET _get (). __set_ () B __delete_ () method FJ¥{k. ¥#—
18 class J& 12— AL, CMRRE A TE G re A R e g s . W%, M a.b ACHUS .
S S EIR S LR, @FF a 1 class FIP AR AMRE b (0, HWR b2k, Al
HH B FEA 2 method G gy . SEHFEAR R FEAR 2 VR AR Python [ BISE, WEIEMERTZY
BEny A, SHTEEemIEER . method. J&VE (property). class method. [EJAE method, DA %3} super
class (SCHIE)) 12,

BRI A S method fYSE 2 ¥EaH, w52 {E] descriptors Bl & 61 57 .

dictionary (‘y2Mlt) 1 B W[5 (associative array), HH (T2 4 88 € g WGy 2 (H . §8 ] DAL A5
__hash__ () fl_eq__ () method (¥4, 7 Perl Wi #EF)5%E] (hash).

dictionary comprehension (‘P i&sPiisY) BB VA, HAESE @ T ER YR 2 seR
T, EH AR FHE 1, results = {n: n ** 2 for n in range (10)} &
EAE— i, EaE T n MUHEE n ** 2. 552[E comprehensions.

dictionary view (FZMLEE#) 7 dict.keys (). dict.values () M dict.items () [E{EHY 0T
st B3R T HOPIEE B AR, SRR E I BB R, AR O RS e
B A B EI A E) e B list (H251)), M list (dictview) . #52I[E dict-views.

docstring (W Hy)  —fH¥E class. R EBAL b, VRIS — S A B0 FEp SR, R EEEN
HATHFEr ol 2%, (e aeianes e, EWOAFTE class. B EEALN __doc_ JE@YEH.
JAEIRA =58 ] DA )4 (introspection) SEEVER , K e & W A (EIRH SCH-FE R A AZEE (7 B

duck-typing (W 7MIE]) —FEAEEEHEMS, BARFRERARE MY 2 B E e & E R A E
AT BT 2 2, method B 8 1 €7 B AGHBREIE Y B . (TSR B AR ARG — B 71
A s —EE 7, BEE g2 —FET. )) HEEREN e, kO s
A5 RE £ L (polymorphic substitution) A8 i & A EE TG 1. 18T BUEIZ G A type () 3§
isinstance () #EATHIEN. ((HEFEER, W FREN DAR 44 % 28 K Aa(E] (abstract base class) HAd
FEo) R, EEEEEM hasattr () HE, BUREAFP B UEEHEKS .

EAFP Easier to ask for forgiveness than permission. (35K EA i KFA T EAS ) 5% R Python %if
JEUE Er e B Sk B B R A, (D 5 (S ol T el PRl A 091 1o 35 Tl i () LR g S
HEF O RIFAET LW try fl except PR, B2 HMEET (Fl0 C) & WALBYL &%
e T ¥ 1

expression (FEFIR) —BDAEHEELREAREE . EARRE, —MEE e oy . A, B
B, B 7ol pR A S R TR B, I8 Lo ERRE el . B HAMEE SRR
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5=, [AEFTA ) Python 355 MG H @A . BAINE —Lstatement (BEA) AHEWL ML,
Fln while, BR{H (assignment) HI2BRiA, 1A A,

extension module (i FEBE41) DA C 3 C++ ARESHYBLAL, & fH] Python fr) C APT ACHAZ. I il 2
R AT

f-string (f2p) DA £ 8 'Fr [ERIB0 PR SO EBREE [f 78], R 78 SO 4
2. 2 PEP 498,

file object (F¥Wnft) — {0 3 (& 5 @4 L & i (file-oriented) API (1l read () 5{ write () %
method ) SRELAVEIRIRE GIRM Y IF. ARSEAE R YO 5, e Re ) o o8 3 B B A AR 58 L
& HAWBAL ) AR SRR B (PIAnERES A / B . sOtRBE) 5. socket (4fi)E) . &
(pipe) %5) MYAFHL. HERYHBAREEI A% £ 1 (file-like object) B8 % iR (stream)
HIE L, A=MAERY M R =& 5048 5% B =& A48 ST % . BEMINAHAE o
B e R . B R YR 2 open () MR,

file-like object (JRERWPE) file object (REEWIT) HIFFET .

filesystem encoding and error handler (K§ZXZRFMUEMEEREIIARA) Python B ili F i) — T 4 A F1 4
PRIEHER S, SRS BEE RSB, PASGK Unicode #nfl§EIMEZE R4t

T % R S A A ZE PR B RE TR A FIr g /it 128 BN TeA . WA R R S AN v E R L bR es, HI
API {0 &5|%f UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HAEL
A 8 2R 00 A A R £k B P R 2

filesystem encoding and error handler (&2 2 &% 4 1% F1 8% 32 g T 6 =) & #£ Python [E] & I |y
PyConfig_ Read () PRI KALE: #&[F filesystem_encoding, DA PyConfig [ E
filesystem_errors,

#t % (Ellocale encoding (@IS 4HE) .
finder (SHbgy) — MY, & EWEIELEY import A F K loader (WAZE).

¢ Python 3.3 §4&, A WTERRIA SRS 1 UIAAE F 48 22 (meta path finder) € {§i[f] sys .meta_path,
Mis44€28 B ¥ % (path entry finder) € {#Jf] sys.path_hooks.

#%2[E) PEP 302, PEP 420 fl PEP 451 DL T fift 58 2 40 .
floor division (In] FIUREBRIL) 1] 1 MG - 25 B R i B O OB B vk 1) N BBUBR RV IE S 12

/). Bm, AR 1L /7 4 WEHEESRE 2, B float (JRENEL) ERIEIIRIMER 2,75 RFE. @
HE, (-11) // 4pEERRE -3, HER -2.75 #ié T EEA4E 5. #H2([E PEP 238,

function (X)) —HHABIARK, EREEI N2 Ll B0 AR EESEK LM &, &
SUT | AT B 5 R R A B AT . s 2 Eparameter (23%) . method (F53%), DA function £
i -

function annotation (FXERY) K2 8EEEAE R —Mannotation ([EIRE) .

ek BE R R 2 [ElR o g, e AT @S2 W int 5180, ElgH @ int [
H{E:

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

bR A EIRE A R FE function ZEE AT wEANfRRE .
st 2 [Flvariable annotation #1 PEP 484, Y a I hRemdiiik. BN EREMRETER T, 3

annotations-howto,

e
W
6]

_ future__ future ffiA=: from _ future_  import <feature>, G5/ HiELS i HILEAE Python
AR A PR B EIME (R BEEE, AR R ni A . T __future_ BHAIREET
feature (Fh#%) WIRER(E. Fith import PASTAH FIS A BORAA, 1R DAE W— BT B e (TR 1
WHCHE R BRES T, AR EMEsE (e s) mETHEZATEE:
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>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (Lp¥mlly) HEFCIEHEA TGRS, A4 HBYEFE. Python ST EIL, 2iF
12 WG (reference counting), DA K — 1 RE[E g A A B 2 HEJG B (reference cycle) ()G EE 735 1]
i (cyclic garbage collector) ZR5E . 3 IR i LA g #5438 A T il .

generator ([E14:2%) — & nl{Hgeneraror iteraior ([EVERFENCEE) B . EHEERGE FHIEFER,
EARFKZEEE T vield #AN, fELE—RFIWME, @S] ik for [EE, #i2PA next ()
R, BRI — R
TE A AT R o AR S EVE R R, (AL e, i gE R FnE A BERE. B 4%
R EARERERE, IR e s, DAk 36,

generator iterator ([EIZ:23EFUCES) —{f generator ([EVAERS) KT ESLA .
B yield S5 EHifey, [ERt M BRI TIRAE (3E R M E P ay BAR) . #(E
i)%iﬁ%%[ﬁlfﬁﬂ%%, B I AT (BTSSR 2 T B 4 1) R = T AN
[A]).

generator expression ([EEZNETA) —HemEERRGERTN. BEHERG -MEFETX, %
Wi for 4], ez T DB E . MR L MRS 1 70, S amEdNe
(150 e S E A 22 {4 -

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

generic function ({Z%IpA5X) — 8 d 2 M sRA AR, ek 0GB W 1 R E AR B R, IF
LY S01 o B 2 2 P WORARR £ 1, 2 ol i BETE 3300 (dispatch algorithm) 2K(ETE

a5 2 [Flsingle dispatch (B—3FRE) #3E#RMH . functools.singledispatch () #EAfi#efl PEP
443,

generic type (JZIMIE]) —fHAEEID; 2 81k (parameterized) [Fnpe (ZUE]); H#H 2 A258E, Bt
list fl dict. EHHAE ER = MEE,

2z 2E4AE. PEP 483, PEP 484, PEP 585 fll typing 4.
GIL 352[Elglobal interpreter lock (430 22858H) .

global interpreter lock (4IRFEFENE) CPython HEEAR I OMEH], H DARECRERE A — BT 4%
REHLAT Python [f)byrecode ({iTCHHA) . SRR (WHEMEYERAFE, 1dict) HEH
G [ETA7HL (concurrent access) [ fE i, A% I AT DAfE b CPython () E{/F . SHw BEqM ELaas, € fi
HE A S BE Z WA T4 (multi-threaded) , {HAAE 2 S dni 2 SR FEZH M 2 BEERR AL — G
2471 (parallelism)

SRIM, AL Femial, Mm@ BEmse st =0, Mt e T 4 o () S 5 R 4
(computationally intensive) FJ{E#::, W DAMEES: GIL. 54, ¥E#fT VO Wy, GIL 482 Eryhfidis: .

R S TR GIATAE ] e (A S AR AR 8 e L R B S ) A% IR AR
oy, HEFE— ) R B E T, ke era rBsk. —BRE, FEaiE Masem e, el
PR ERMERT 2, JEIAT 0 ) A A A

hash-based pyc (#EEZRHEN pye) — (7 CALES (bytecode) W f7AR , & o FH AR EME T N & 3 ME S AE i 52
R IG MURe ], A A 3. 55 2(E] pyc-invalidation.,

hashable (W[#E[EIRY) WR — WY A — LM, ZEEEEGEY PR WS (BFE M
__hash__ () method) , HA[E AW EMILE (EFHE—M _eq () method) , HEE
=T 2 E . el 4l SRR 5 i 2 m] S 2, e 0 ZE A A [ it A (EV

A HEEINE (hashability) (—{E 4 (F Al JIE dictionary (F4t) MY8EA set () HKE, HEELE
T R H TR T AR E M

KZ W) Python A 5 [FE ) (4R 2 AT BE TR s Als# A 2sss (B4 list B dictionary) [FIARE; mWiA
Az e (510 tuple (JCAHL) Al frozenset) , A EEMKICE 2R EEN, EMA & A 2] 5
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By, AR HE AE class FEB, JE Sy e piEL B 3 ER . ©M7E A g A
EAMEN (BAFemMeE g ), meMisEEENRAEE e ido .

IDLE Python f#] Integrated Development and Learning Environment (¥4 BH 25 BLEL B FEEE ), idle 2 —fHE A
() A A LR AR IR BT, BRI Python FUEETESEATRROAS— 2 g AR 11t .

immutable (Anf88¥E)  —HEAG EEEAYE. A3y, A wple (JT4) . B8
PSRN RERE Y o AR — O R (LB A, MBS, — R e . e MAE TR B
EME T, PHEE A6, B0 dictionary (7#) i — 1 4

import path (FEAPKAR) A6 E (54278 B ) 53, MARLA B ErE import FLAHNE , & #liparh
based finder (FRAIRIFMES) SN E . 7F import IR, M7 EHFEEZHRE sys.
path, {H¥A & (subpackage) M5, BEWAEERRKHLEM N _path_ B

importing (FEA) —ffliffE. —EBIALH ) Python RexURE AT DAZE IS M A, W5 —MBAL 1) Python

FEAHE A -
importer (FEAZ) —MREESHLBMABMYIE; EWER finder (Fgds) Widloader (BALR) P
.

interactive (FLEhI)) Python A7 H. B H s, & Fm 1T DATE L i B 7 0l A B ORE
H, SCHATEMEHERI MR . REES) python, RTEALMEIH (ATHRERE b 7R IRIY
FEN Y s g R ) . JE R WIRUMTAA SR BRI SR ERER I (G help()) .

interpreted (Fii#ff)) Python &R ARG T, M AT, N ME S TR Lol WEA
(L TCALE (bytecode) Ak HIAFAE . 5/ IS W] DA B BEEA T, AN WAt 57 5 —fl el
FTAE, SREFPATE . AR S T LA S B/ BREREN, A EMmERREEE
HEATREANG . A2 Eineracive (HEH)) .

interpreter shutdown (FiFEgsBP) 7 Python EEANVGEKBIPARE, & &t A —(HFRIRRF B, FEHE
G RE I A W B AR, BRI AN A AR B SR R AL M . Bt & 2 KIE 35 S ele % (garbage
collector), & REEIMBEEME ¥ A E R 0 (destructor) 5% 553 | F 17 [ I (weakref callback), [FI3
PR RECRS . 72 B BB B T AR A EriB B 4 A 41, IIEE BT R AY EVE ] BEAS A 1R
AT (R E) T pa X B A 2 2 i )

ERER B E 2R, 2 main_ B EUERGEATHEA O AATIE

iterable (W[[EfCHPE) —TEBEE)—k [ 08 Hob s S 4 o W EMR I R B 38 BT A 1 551 24 )
(82 1ist. str fll tuple) FIFLLIRFHIBIE], B)E dict ., #2400, PARARITEFRAYEAT class
Y, HEJRYE class 5 __iter_ () method B{J& B {ESequence (JF%)) wEEM __getitem__ ()
method, #Z¥I{4 2 W EMR P

A EURYI AT S for EIREIAIFF S HAL T 2 FSIAHT (zip ()« map () ...). &—EATEI4)
PHEES | g A E R iter () KB, B GERZY A REHERR . HEMR R 7 et
—#AfH AT (one pass) JEA. T HIEUCARE, WH A—EEIFY iter () B ATEEERLEY
F. for BEIAN G B BMEREIE LS, B adr YRR A M2 8, FRTEEIE b AR
HZEUE . BigzElierator (EURES). sequence (JE%)) Flgenerator ([E1ERE),

iterator ([EURZ%) —MHEFERERRAY:. EEHPEYESCESH _ next () method (B &1 T &
KR next () ) ERFEERNR P AISIEE - & AT R, 154 stopIteration
Bilsh. BLiE, ZEMCZIYEC AT, MET3HE _ next_ () method [yif—2 Ny, #F €
PR % stopIteration, [EIREFNZEA M __iter_ () method, T & [mHEMCEMIIFAE,
BT AR EMR 2 A2 nTEM ¢, BT DA A K 22 s ) HA T [EU (i35 . — 1 I BE A 151
Gb, RERZMER (multiple iteration passes) FUREAX A . AP (B2 1ist) ERRIREE
BLES iter () RREHE for BT HEHA TR, MEELE—MEHmERS. AR ER K
i (?Eﬁ) e, g e AT —m EMC g AR . R e A R ER e, HER
WG — S A .

£ typeiter SCH ] AR B £ &

CPython F{fi:4fi: CPython [EIAZ ip 4t — i arifds (DRI AESRE __iter O ) EMEM
7E o

key function (ZpAx) k=37 58 = (collation function) & — 1 B BERY (callable) pE =, ‘& & [a]{#—

18 F A HEF (sorting) B %E [ (ordering) FO{H. B4, locale.strxfrm () Bl FAREIE —{i 7 fif [ ok
B HEF B HE 8
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Python T2 TR, #iHe3Z DAGE ek A A il T 20k 24 8 7 X B EFE min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Fl itertools.groupby () .

H YA DA S, SRS, B4, str.lower () method ] DAVEEIAS 43K /INES HEFF Y 88 oFi
Ko B, — AR WA lambda R PEE, Hla0 lambda r: (r[0], r[2]). 54b,
operator BAHFRAL T =18 bR = RS ER =X (constructor): attrgetter ()., itemgetter ()
methodcaller (). BERMUN]E ST Al AR pR A, w2 EATHET .

keyword argument (B3t 5|8) w52 Eargument (5]31).

lambda [ ¥i—expression (JEZE) FrALSH—E 2447 E)K R (inline function), A% b PR B SR AH .
#£57 lambda KX HFEVE 2 lambda [parameters]: expression

LBYL Look before you leap. (= JEMIf&AT.) 15 4 5 EU S e e A7 ny sk 2 42 2 1, PRk S [E g
o EEEREEAFP FERE L, HENSOLEA7 L 1 BAIEE.

TE—HZ s, LBYL a7 [ =B Al (%17 Z 5] A T 8iEW&{: (race condition) 1)
JaBE . FITNPA T AESCHE if key in mapping: return mappinglkey], WA — @457
W2 ARMEAEE IR Z /T, 1€ mapping HRERR T key, HIRZARACHSRE € K%L 1.1@ ] DA 85 (lock)
o {fi fl EAFP %t 7 =R fR(E

locale encoding ([sJ3§4fl) #£ Unix I, &2 LC_CTYPE [B 3% E W 4 5. =l A locale.
setlocale (locale.LC_CTYPE, new_locale) KiiE.

1r Windows |, B2 ANSI{UCHEE (code page, iUl cpl252),
locale.getpreferredencoding (False) A DA AREUA: 5k 4 A .

Python fii [l filesystem encoding and error handler (F%¢ 22 4% 4t A8 5= i HH PR =) 7 Unicode fi %44
RN TCAHRR 222 F 2 K T ()

list (H#3%51]) —1# Python [El#(K)sequence (J73). EVE B4 T4 list, & H B R HADE = i —1{@
W% (array) MiEEANE — {045 5B 51 (linked list) Ilﬁﬁﬁ?ﬂ@ﬁﬁl%f 72 O(1),

list comprehension (H3IEEAHESE) 7 SRR HE {0351 v i 30 ulih 0 e R, [EDHE S HH 45 SR DA— 1

list [E{E A B vk, result = ['{:#04x}'.format (x) for x in range (256) if x %

1 GEVE— e list, HoP s 0 2 255 @EE], Ara s+ sl (0x.), if 74
SEEEEEERT . AREREE, M range (256) ITA TR IR

loader (H{AZY) —MAEERABANYIM. BUEEFR MAE Load_module () ) method (J5%).
WAL E T W finder (SA58%) [, HLZAEGHRE PEP 302, B ikabstract base class (55t
JEHE]), #%2[F importlib.abce.Loader,

magic method (BEHTJiik) special method (F§5R75%) W9—EARIE XA 35 .

mapping (¥HW) —FEERYE, BB EN A, HABE/E abstract base classes (15 &K
[E]) &, Mapping 8{ MutableMapping fif & & ) method. #if{fJ4E dict. collections.
defaultdict. collections.OrderedDict il collections.Counter,

meta path finder (mﬁ%ﬁﬁﬁﬁ%ﬁ) —FEKEH#F sys . .meta_path [ E 1 finder (FAfies). JCEEEH
M AR EEL YL AE 38 B S48 35 (path entry finder) FHBI{HEAIA] .

A A TC RS AR %*ﬁ%ﬁgﬂiéﬂ method, #32[F] importlib.abc.MetaPathFinder,

metaclass (JCJE]) —7& class [ class, Class EZ%i1BFE €87 —{f class 2458 . —1f class dictionary (¢
#), PAK 1 base class (JJIRHHE]) (19513 . Metaclass £ 5545 3738 — 1518, [FVE7 3% class. KEZ#
E’J%#Fli%; I FE U G it R B /E . Python AYHFE]Z XY & REIEVE ST F %1 1Y) metaclass.
TR B AR T B TR, (R H 7R ZERF, metaclass F] DASRAEEIR HAEFERRE %, B
%T)ﬁ@?&g‘.@ PEAFEL, ST s et BEW S . EER G (singleton), Ux&%?%

H: TF

T £ % A AE metaclasses Z5 i 1R F) .

method (Jjik) —fi7E class A<BBEIE AR . 412 method {EIELH class T2 — (I g, A
EAF G R B B E e S argument (5180) (M5 #ERE HREE self). &[] funcion
(BEX) Hlnested scope (HLRAERI) .
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method resolution order (JjiEfEHINT) 7 EEMRATIE T /& AE AT 4R IR S, base class (RIS
[E)) BHARFMIET . BRES 2.3 4, Python ELREAR Il M LM, F52(E Python 2.3 it
DTV SEATNE o

module (i) —f##5{E: Python P25 HY A4k ¥/ (organizational unit) F4 . BLAHA — 18 iy 4 25 A,
EWEEE Python Y. BLALEFE timporting WEAE, WA A Python,
58 Fpackage (£45).

module spec (B#IBIRE) MR H, B HREAMSLR import FHEH & . B/ importlib.
machinery.ModuleSpec [—1{HEH.

MRO 5 %[Elmethod resolution order (7 H:8EATIET) -

mutable)(ﬁj‘ﬁ%ﬁ:) AP AT AR E M RE, (HAERFEMR 1d O o B2 Eimmutable (AR5
).

named tuple (Fif#7C81) #iaF [named tuple (Fff447CH) | 2451 tuple R IILATREIEY class, HE M
A 5] (indexable) TC W AT DA 4% B M AAFI . i SEZE)E class AT AR HABAYRF -

5 L [Fl U ([F) /2 named tuple, 45 time.localtime () fl os.stat () FEM{E. J5—MET

B sys.float_info:

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

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

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

True

45 %% named tuple ZEIZEFE] (1 E6). 5%, —1# named tuple 157 DA —1fi IE X1 class & 362K
By, NG class 248K H tuple, HEFR THIZMNAL (named field) BJw] . E81Y class IJ AT T
e, AT DAE A TRkeR =X (factory function) collections.namedtuple () AL, BFH Mt
Y —LEEHAMY) method, 35 2% method W] fE 2 7E T 55 ok [EJ## Y named tuple H, VAL F]K) .

namespace (M%) SEPEAAHY . G4 MEPA dictionary (FH#lL) BEE/E. AN, 2
) KR 4 25, TEY R (78 method ) A SR G2 25 . v 4% 25 RIEE f iy 1k v 44
g, AWM. BN, MKl builtins.open fll os.open () @iFim T M1 4 25 [ AR
IR i 4 2 T S H EH A w0 IR A A B — M R X, 2RO o vl s e A T bl 1
4, B4 random.seed () B{ itertools.islice () BiREHIE R, B2 ESEH random
Ml itertools BIAHAEEAE.

namespace package (Ar#%sMIAEME) —{H PEP 420 package (40F), &I\ REFE T450F (subpackage)
—fHERE. A AP AT R EVA B 2k, T LA PR 2 — Mregular package (iE
AP, FEEMEES _init .py EEHE.

FtizElmodule (F4) .

nested scope (HUR{EIIK) HEEIZ B AME 3% (enclosing definition) H1 8 B BE 17 . S0 2K(E], — 1 bR
RN — MmN wEsE, el rsNgwm b, sSeE, rERElr, 8
STRAE P 0 P 7 2 B, e IR o [t et B e A A (B 1 Y el B S B . TR, 4
Tl st R A A A 44 23 T s U 2 B9 . nonlocal 5 ANEAME FIGETE A

new-style class (BiAME) — &4, ©RIGBLEFA K class P78 B 6 1) class Jakg. 765 101/

Python it i, HA M class 7 GEfI ] Python BT . ZHRIITIEE, %@ __slots__ . ks
(descriptor). J& 1 (property). __getattribute_ (). class method (¥H[EI}3%) Fl static method ([EF]

REE)
object (¥fF) HAIKE (BIESME) MgiERWITE (method) WATATE R . & HRTAMnew-style class
(BrUEE]) At #K base class (FEEHHE)

package (%£:ff:) A Python module which can contain submodules or recursively, subpackages. Technically, a
package is a Python module witha __path___ attribute.

Rt Flregular package (IEFEA:) Flnamespace package (4423 BB .
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parameter (ZY{) 7Efuncrion (PR3() B method i FEH ) — iy 24 B4 (named entity), B F5IH% KX fE
(B2 —Mfargument (5190), sSAERLAFE TR 2518, SAH TR ) 2 Bosz

* positional-or-keyword (VBB BHSET) + 5] DAd 8 45 5 iR VR R 48 5 5| Spl R
58 BRSHWITESAL, BUPA TR foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only (PEFRAIEL) : H5I]—8 HAEH IO ERpR (A 5 | . ek 2 8 R
W/ FoC, W] ATERZ T OCHI T E SR A E 28, BIUILATR I posonlyl Fl posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

* keyword-only ({EFRBAGET) : f80]—08 H A8 ABH S F e iy 51 9. e =y 2 30 %
W A — WAL 2 R 5 2 8 (var-positional parameter) B{ 2 BEATNY * T, BUATDATEHAR
ERIEREABET 2, UL TR kw_onlyl F1 kw_only2:

def func(arg, *, kw_onlyl, kw_only2): ...

* var-positional (fEREHEIE) : 45U —HRELMER VI gHR L A E5 1 3 (TEC P2
EZHUEMIOIET | M2 AN . BRSO ERE 2 WA E L~ AGERR, Bl

args:

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

* var-keyword ({EEHEMGET ) FEAPTHHRENEEHORBE TS 8 (FECyH s 2
HATA B 5 | 8z 4h) . BSOS LS AT E i L > AR, Bl L
B kwargs .
ST PAFE IS | B R E A B TR, AT DAE)— S8 1) 5 | S o TR
bt 2 B wE F Wargument (5180 %H. % AEEP 5] #dfeo 4 #= Moy 2[F], inspect.
Parameter class, function Z i, DA PEP 362,
path entry (PEFSIEH ) FEimport path (EABAR) WH—MNLE, Wipath based finder (FEABEAR R AR
%) S E AR import (KA .
path entry finder (PEFEIEH =-Mi2%) W¢ sys.path_hooks H1 Ay — 1 0] BF 1Y 47 {4 (callable) (7 R —
\Epath entry hook) ft [l 8¢ —F finder, BFI1E WA DA— AW path entry g iF4H .
BT IR AR TH H A EY EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,
path entry hook (PRRIHHE]) F£ sys.path_hook %13 Fff— 1 BT FERYH{2F (callable), #8158 4na]
FE—W4E Bipath entry h IR, Rl & [l —{Wpath entry finder (BEFRTEH FAEE).
path based finder (FLRERFEHITIEZY) THRRAUIEIE F 48 B (meta path finder) Z—, B8 {E—1#import
path GBI .
path-like object (JEMETS¥IME) WL RERE RS BIEDIEITDUR—BF RSN st
5 bytes Y, B —MHEAE os.PathLike WMWY, BEEIFIY os. fspath () R, —ff

%48 os.PathLike W E MY ABHIE(EIE str 5 bytes R AFIKLL; 1M os. fsdecode ()
I os.fsencode () HIAMEA]JHAHEM: str I bytes BI&EHE. |1 PEP 519 ] A,

PEP Python Enhancement Proposal (Python [E4#222), PEP &3 aksHEIR S0, B #EE] Python #HEER
R, sE AR Python 1 —ff #r DI RE s s D RE MO AL P FIER % . PEP JERZ B (IL i i B AT &
DA B D) RE G TE 1 S5
PEP W7EAE H Y, 22 E B ThRE R 5. AL R o BRI 0 B R i = e, AREAA
Python % FHERERYFEE), & Sbil Ay 3 Hl . PEP AV B e s et B sk Fre B 5
B

#H2([F PEP 1,

portion (J34y) FEH —HEMMM—HESE (WATRERAAAE—M zip fE) , BLUEEEE —HHH
EA{4 (namespace package) H T EEL, HWI[E PEP 420 PR ERR.

K

A
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positional argument (i 51%() FE2Eargument (5]%%).

provisional API (¥47 API) 47 API 245, 102K = E W B2 (backwards compatibility) {7 3
W, WCEREHERR Y APL, BESR G, HEE MR EE TR, M EEReE ERNE T,
EARAZ OB N BREELE, W ieg BB mEAHAN ST (LR aEERE N m). S
s EN s[4 —— G API %ﬁ%ﬂ)\Zﬁﬁﬂi%?%l%ﬁiﬁzﬁﬂﬁﬁ?ﬁf%ﬁﬁ, BMA gL,

RIS BT 4T APL, [a)4 A28 s o th Sl E) [ Rz A ARIEDS 28 ) — STl B 5 ) )
158K G ST BB — MR [ AR AR A AR E) )y 22
T I 30 A (S AT v o =X R o R TS Bt Tl S R 2 A 2 1 W ) 25 B A R ) s Bt
i 2[E PEP 411 TR 240 .
provisional package (¥1784F) #E&Eprovisional API (84T API),

Python 3000 Python 3.x R ¥ A ERE (RACARTAITER), B 3 MM 2 EEE AR, ) ol
PAKEESE) [Py3k].

Pythonic (Python JaU%1Y)) —(EMAEVES—BAECAS, BEM T Python 555 &l RIEMRE, MA M
P HAWFE S RIS A EERE . Bil4n, Python g Rpg—MHEME MY, 2 —M for B
W, ST ER Y T A e R AT ERE . Fr2 iSRRG SRS, FTAANAE
Python [ \AG e & i ] — R B R R A%

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

HIBZN, DA IAEREAER . BAA Python Jl# :

for piece in food:
print (piece)

qualified name (BRE#RE) —MH [EEO PR R, B BURIE— WAL A 2/ 1 ek 21 a2 A5 4 b e 610
class. pFzUEE method [ [#%48 1, 40 PEP 3155 W@ %, ¥R TEE MU class 5, BRE 4
i H R4 R ] -

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname__

IC’

>>> C.D.__gualname_

'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

wRIRG | AR, 7 ATRE & & (fully qualified name) j2 3R i WA 1) SE BE BE 0 IR BE AR, AUHE(TAn]
WA, Bl email .mime.text:

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

reference count (SMGIE) HR WY HNS BIREL & FEDF0 2 REHET R, ©aiE
FRFCE (deallocated). 22 M 510 3 7E Python F2:0AEH & A E|, (H'E ENRCPython BAE ) — 1 B 8
JCE. sys ﬁ%ﬁﬁ%ﬁT*@ getrefcount () BRI, &7 RHHRT AT DARTIY 5% R =X 20 (] 81— e
Y 2 BT B

regular package (IEBUEME) —EE G package (E1F), Hlan—@EEE _init__.py HEMHIE.
2 Flnamespace package (4453 &) o
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_slots__ 7£ class [ER R —AE 4y, BRI TEICE S BOEER 2, AR E ) dictionary (i),
HETA TR, BEARZRNTIREE , (HE 7 B DAIE e, Al PR B AR IR E — (o
(memory-critical) [ FH R 2 v A7 e S B 491 ) 2 LIS (ED

sequence (J331) —fHierable (FJEURYIF), BiFEil __getitem_ () special method (Ffik75%), H
HRG | AR FRCEM TR, [EE®R T M __len_ () method FR[H{H %P5 (. —Lk
Flry) BFfFE 1ist. str, tuple flbytes, FHER, MR dict WHHE _ getitem ()
Ml __len_ (), {HEWAEIE B (mapping) AL F5, PIEHA 7 226 AL & 1immutable
B, AR

4 E M) (abstract base class) collections.abce. Sequence F3% | — B N E & A1,
AMERFY _ getitem_ () Ml __len_ (), BT count (). index (). __contains__ ()
Ml __reversed_ (). EfEMIERMEMEE], AIPAMH register () I,

set comprehension (SEALAIER) —FEZH W, ACE B8 v [EC ) 14 Hh i) 42 30 5 4 e
=, [EH e P45 S DL—1# set [0]f#, results = {c for ¢ in 'abracadabra' if c not
in 'abc'} gEA—MFHF set: {'r', 'd'}. #E2([F comprehensions.

single dispatch (¥.—J)%)  generic function (ZTER) FAIEN—EE, FElt, BEVER) RS R
—5| # i AE],

slice (VJ)y) — 1B, &8 & WS — Bsequence (J¥5)) WH—a. @y —BY R R
i R 45 5% (subscript notation) [1, #57 E 4 2 ¥, MY MMM E %, #wm
variable_name[1:3:5]. FEFE9E () FF880ERT, &6 slice Wit

special method (¥§¥kJ5i7k) —RE @ Python FEJIFFNY[Y) method, 3R B (FI AT SRS, 4
Ty &8 method 144 A5 & e B SE AN 45 2 A Wil FJi[E). Special method 7E specialnames H14 4
(IR .

statement (BBsR) BOAZE A4 (suite, —(HFENES TFIRL) A9 F0o. BORRATLAR
fBlexpression (GEFX), SU2EHHET (B if. while u{ for) MEMAHKL —.

strong reference ([F1%) 7E Python ff) C APL 1, [FIZ MR — WIS, TEEHHL RS @i ne%
P 2 BB (reference count), 76 @ EI R IRE I & (E)/ Dz (41 2 BRI
Py_NewRef () MizUnl IRES—WEWFMEZ K. @5, ERIEESRGENERZE, WHTE
[F)% 1IN Py _DECREF () zL, Dkt ER—Mms .
AiisEborrowed reference (&2 ).

text encoding (SC#if%) Python Hf¢ 52 EE 2 —1{# Unicode #5 2} (code point) 1741 (FEEFE U+0000 --
U+10FFFF Z[H]). AERAFSEREEFES, BUEgTIMLE— e F 5 .

ﬂ%‘*@??f?‘ﬁﬂﬂzﬁﬁ%ﬂ?ﬂ, RE a5, W4T 5 B R L% 7 M ARE RS
(decoding) .

A Z AR ST PSR (codecs), EMBESIREE [ 0741

text file (SC7HER) —MEBEEFEIURIE A str W18l file object (REED1E) o HH, CFHEEH
BE b R AN TCAHE ] (& R (byte-oriented datastream) [F€r [ & g Fitext encoding (SCF &) .
CFHRME A AICFRR ('r 2k 'w') BAEMREE. sys.stdin, sys.stdout PAK
io.StringIO HIEH.

i Elbinary file (—HERIRESR), B MHAEEREBURI S A8 1204 ¢ 49 1t (bytes-like object) IR
ES7/LLN

triple-quoted string (= 5[95El ) =55 ( <) SHE5158 O) WIEEER N —FFE . BERTM
EEA R LE R S | 5 B AT 3 AN RE, HERFZ A, B2 RA K. M@ Re
PAYE 75 FP A & A BEE) (unescaped) (1 B85 | S8 AN 5] 5%, 1M H & " A 55 #4857 JC (continuation
character) 5 A DABS R AT, 35 A5 & 94 4 55 (E)IH 7 R R R BV 1

type (%U[E)) —ff Python ¥{F 1 HEEE T & ERE MY FEYAHRE —MAEE. @Yt
HRERTANEM __class__ JBHAAFE, =LA type (ob]) AR

type alias (REIE44) —ERER RS, S ZEE €4 (EFT (dentifier) ST,
HIEFIE)4 i 42 [FI32 = (type hint) 84 . Bid:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FIPARGERG, BRAT AT

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

w20 typing Hl PEP 484, A IWIIRERHEIA .

type hint (BERR)  —Hannowarion (EIRE), EfgE —REE. —{H class B — K12 Hak ]
FHH{ERTEINAE.

RUEH RS IR, A28 Python [EIHIF, {H M EIReZIE 4 T HACA A, [EREHR B) IDE
St RE A #l 4 (completion) Al E ## (refactoring) .

4 3 5 . class JB MR ORI R 2N O & I s ) M B EHR R, AR A LA A typing.
get_type_hints () RTEHL.

2L typing #l PEP 484, £ HLIIRERIHIA -

universal newlines (GlJHEF73I0) — MR E SCFIR (text stream) {53, @44 AR i 1915 [ElR EE)
—AFIIEE R Unix 721 H '\n'. Windows 1] "'\r\n' FI# Macintosh €] '\r'. #H2([E
PEP 278 1 PEP 3116, DA bytes.splitlines () WYMHINTIE.

variable annotation (S28{(EIF%) — (R 8EL class JB i annotation ([FIf).
(EVRES sl class JMERE, BRELZSEFRIER) :

class C:
field: 'annotation'

SYEREE T AR L ERRT (ype hint): BN, FEES BRI RIS int CEE) (A

count: int = 0

5 B ERR 1Y) REVATE annassign T2 6 A FFEAR I R .

st [Flfunction annotation (FE[EIEE ). PEP 484 F1 PEP 526, 4 ILIhREHIA . BN EREN L
B, 75 2[E annotations-howto.,

virtual environment ([EIfERES) —H %/ EE (cooperatively isolated) [ F 7B LS, fiEi# Python f¥){di /1]
A R RE UG DAL SE RN THA) Python BREIE (4, RIS € 38 i) —fH &R 414 T A9 HiAth Python JfE F 72
KT EEATE.

s venv,

virtual machine ([EIEERERS) — 8 5¢ 4 b 0CHE 7 2 S8 19 BB (computer). Python [ [E) e #% & & #117
Hibytecode ({TCALTE) Ak B ¥ A9 (L TCALTS

Zen of Python (Python Z[F]) Python st HISEPT 5%, HIEIAA BR SEARAGE T e = - sl
KA A EE) X RATICRIMA [import this] AHREIE,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

et
e Fred L. Drake, Jr., Jflf Python SCPF T HAERYAITE # DA K — KM EIERIVES
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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appeENDIX C

i E IR

C.1 &icio

Python 2 1 7 B S22 0 5 AR R 2T 97 B (CWI, R https://www.cwinl/) [ Guido van Rossum & 1990
ERFHETAE, B 2/EE—EEE ABC SEE1E4E . [F)%8 Python 08 T &£ 3K B Hifth A EER,
Guido {32 H FEAEH .

1995 4E, Guido {r4E JE 5i M 25 WriE i B KA B iF 9T A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
fliAE Python fit) T4, EWEAREIEFE 7%l iy 2 AR A .

2000 4£ 7. H, Guido F1 Python #%.0» B % [#] ) 2% 2| BeOpen.com [E])i{,37. T BeOpen PythonLabs [# [ . [
4+ H , PythonLabs [ P53 Digital Creations (¥i[E] Zope Corporation; & https://www.zope.org/). 2001
4E, Python ##43L4-6r (PSF, K https://www.python.org/psf/) 37, g —{HEEHEA Python FHE %2
EHEIRENT A7 1) IR R 44K . Zope Corporation J& PSF f)—H & & &

Jir A7 B Python JRAKSZBHIRAY (A BB EFE, 2(E hups//opensource.org/) . M b, KEH{HAE4
By Python JAS, o2 GPLAHZAH; DAR FARAE 4 25 M A 1 22 [E.

BERRA | BA Fh #EE GPL 114 7
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2=
1.6 1.5.2 2000 CNRI o
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 DAL 2.1.1 2001 £4- | PSF =

fiiE): GPL MIAREIAZ RN 21E GPL N #[E] Python, A4 GPL, 1) Python $ZAEHS AT DA 455 (1)
BRI A, (A B 5 o IR . GPL AHZR B #2 HE 1S Python W] PA%S & A7 GPL R
SE R HH B ERRERIARTT.
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IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ R(E AT A

C.2 FANREMHLIEMFGXER Python BHISHER

Python FCHFIEI SR RZAE 2 LR PSF 424 &4

% Python 3.8.6 B4R, [EIHASCH:rpagaifl, R BN HAWRE XA, 2908 FEIZHE (dual licensed) 7 PSF #%
WEA #1 VA K Zero-Clause BSD % #¢ .

A LEHAN A Python SRR BLA R R B0 S5 SEARRER G BB REZ LR — g . B RE 2
FHERI A SERETE L, 2 O T 3R 09 34 20

C.2.1 ¥ PYTHON 3.10.11 §Y PSF % &%

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

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

3.10.11 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.10.11 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 3.10.11 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 3.10.11 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
3.10.11.

4. PSF is making Python 3.10.11 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.10.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.11
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.11, 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 3.10.11, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 Fj* PYTHON 2.0 j BEOPEN.COM B &

BEOPEN PYTHON BHRIZHESZI5E 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 THEREOF.

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

(N gkze)
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 ¥ PYTHON 1.6.1 g CNRI iR &#

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.

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."

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.

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.

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 THEREOF.

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

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

(N maksr)
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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 Fi* PYTHON 0.9.0 E 1.2 §§ CWI {R{EEH

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

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

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

C.2.5 Fj? PYTHON 3.10.11 [FlEA 3 4 [FI#2X iE#9 ZERO-CLAUSE BSD i%i#

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

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

C.3 #usrIekRany iR 8 MBI

ARG AN S B AR AU N Y P E SR BN B, 502 AE Python BEEIUAS BTk [Eiy 35 =T ik
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C.3.1 Mersenne Twister

_random B&H S T DA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html ] N #&
7R EEARE A A . DAT 2 AR Al Y 5 48 iy -

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)

C.3.2 Sockets

socket B4 /Tl getaddrinfo () fil getnameinfo () K=, B WIDE 8% (https:/www.wide.
ad.jp/) [E), AU [A) A D L 8 v e 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

(FgkzE)
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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 JERFI#¥ socket fR¥%E

asynchat il asyncore 40 A5 DA R :

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.

C.3.4 Cookie &1

http.cookies HEAH LS DA R :

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

(N Baksr)
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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 #{TiB[I

trace B E AT B
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.

C.3.6 UUencode E& UUdecode &E=

uu BRAL R DA :

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

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

(N Baksr)
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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 Eixf2 ey

xmlrpc.client AL E AR EIY:

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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B E DA A :

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

(N Baksr)
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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 BLFEfHY kqueue 71 Al & DA R -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash. c %4 Marek Majkowski’ 554 Dan Bernstein f{) SipHash24 JEEVERIEE. B8
R

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

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

The above copyright notice and this permission notice shall be included in

Q)
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all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Hi dtoa

Python/dtoa.c fHE4-AL T C [ dtoa il strtod pRX, A C 1) EERS B2 17 B BOR 7 5 HAHEE . 3% 4R
274 H David M. Gay 257 H [RGB 25, 153 BAE R AR hitps://web.archive.org/web/20220517033456/http:
[lwww.netlib.org/fp/dtoa.c T#E. it 2009 4F 3 H 16 H FFkZ2 0 iGRE 226067 DA MURE B 37 e ] -

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

*

* The author of this software is David M. Gay.
*

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

* % o

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

* % o

* % 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.

*

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

C.3.12 OpenSSL

10157 OpenSSL B3 HUATHE -3 R GEA 1, B hashlib, posix. ssl. crypt Bl (I ASLIHL
. IHAh, [HIE) Windows il macOS i) Python 8T i 0.9 OpenSSL B HHEIA:, Pk Mz
S OpenSSL 42 HEf I

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.

*

Q)
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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-core@openssl.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/)"

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).

R T S A R S e R S N S S S S N S S e R S S N S N S S N S N S S S N I i S N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

by Eric Young (eaylcryptsoft.com).

*

*

*

* This package is an SSL implementation written

*

* The implementation was written so as to conform with Netscapes SSL.
*

Q)
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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
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. 1i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

M AEAE B pyexpat K EE] ——with-system-expat, #HIZHETEH—MEE expat JFAATE
) A S

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

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

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

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

C.3.14 libffi

BRAEfE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMETT & H—(HES libfi JFAA1HS
B B A AR

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.

104 Appendix C. ;AEEZ#E




Python Frequently Asked Questions, £(F] 3.10.11

C.3.15 zlib

URAE R S BAR B 2lib A KR PABOR Ik R 2110 JE5E, ARz se g M — M EE 2ib [5G
AR R A 2

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#i Y 3EEIFE (hash table) F4E, J2DA cfuhash B2 ([FIRLAE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

(N gkze)
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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

MAETEEE _decimal BiAIEF R EE] ——with-system—1libmpdec, 7 Al %41 € H—H(E] 2 libmpdec
PR B A ) A 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.

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|RE#

test B CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #fu} https:
[Iwww.w3.0org/TR/xml-c14n2-testcases/ githizx, HAEH A 3-clause BSD I HEw 4t

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

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jleel@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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