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CHAPTER 1

Python ‘& Dl [a] &

1.1 —RER

1.1.1 {+4=2 Python?

Python ;& —FPfResy . 2 H, X RWMEIES .. TEE TER. 55, ISEA. SRS
BUPA S G R M. AR X R A FE AN E IR S R 2 AT, Bl anad B U i B i A2 %% . Python 256
TR T REFIAE M TR . B AT REEARAEL LR ZFE D &S EE D, HFHAEH C 5 C++ 3k
HATY . Bibv] AERRE RS N AR PP BIES . &G, Python JEE S THAH: B ATEETE
Linux 1 macOS FE P22 Unix Z8Fh DL & Windows FizfT.

BT EZ TN, AR tutorial-index, Python it $2{i 14 ~] Python (i HA A "1 H0FE B BT B o

1.1.2 4= Python REEE S ?

Python {434 4> (Python Software Foundation, fij#x PSF) 2—AMSr ARz FI4HE!, B4 Python 2.1 }%
PAEAS AR B . PSF (i iy /2 #fE0E-5 Python il 5 MICHIIT ISR, If4fE) Python Byl . PSF i
E T & https://www.python.org/psf/,

6] PSF 42 B48 BI7E 25 2 S Bid . SR ARFE 8T Python 3 ELIEGE & WM URRAHE By, T DAL PSF 45 1) il
frindh.



https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
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1.1.3 fE£H Python Z2EFERAPRH] ?

PRATVME B IR, R ARER B UL B AE AR BT Python B7 ft SURYH SR I BURUR Lo A SRAR ST
BERACHLIN , 3R] PAKE Python I TRl DAYRAS L g fliS A EX (e R A Ek) 8 Python
AR, SO AT AT Python B e 248K, FATUIAAEIRFNIA X Python HYRLH ] -

TS PSF VFnl U1 AR HE— 2P B UL B DA B VRl 1) 58 BE SO N A IO B
Python B RIbRETENIRIHR, TERLERE O T B EPAF RVFr fI B . WS Fbn (i ECR T e

1.1.4 gli§ Python MR#MEBZEMT 4 ?

PAF 2 KGR —0) 3% F A2, 1 Guido van Rossum 748 A\ {5

e CWI 1y ABC il IS SE BRI 5 i BUR 1 R 28, il 50 1A E T
i, A8 7REA RIEFBOTAYRIR . X272 Python RprE i W AU, ALIH T 4 A 4141
TERIA R A5 AR w2 A BR S (R SRTE Python FHBRRYSEIAN T 58 AT ) o

TA ABCIBEF AL, HERBREERERIFZEE. AR ENY R ABCIES (5
TISEH) RIRANR ALk Ltz Ty Rt R e iR s —. R L fii ]
Modula-2+ 2855, 1% 5 Modula-3 [ 11E #1732, iE51EE T Modula-3 f##. Modula-3 ;2
Python H S F ML T A ESE RIS L, DA R HA—S61E BRI fe W R U

IO AE CWI ) Amoeba 73 i N EAE RGBT LAE. UBTRAIFES —Fh b5 C #2575 Bash
A AT OB T R GG, [ Amoeba 7E B O RSV H#E10, IF H o (i i
Bash K511 . FXFE Amoeba H1AMIUEE IR Y 28 35 S FRIR 2 M B R B S A S E SR A 1 5 R 24 v )
M

TR, FFEA ABC AN X AETS ) Amoeba F S8R F 1 I A TE TR L 7K. KA
HE| g5 —Fh Amoeba % JEIIEF 2 BIEN, AR ERSE —FRA WA RENES .
TE 1989 AF ) F ik by, T LMmt ) IEw semy, R E il — T . N R—4F
B, BERFRAIIR B IR AR I RMGX (-2, {H Python 7£ Amoeba Xt H Hp (1) i I #1457 AR K
FCE, >k B RIS RS TR AR DA I T 4 2 B i it

5 1991 4 2 J1, Z3d A ZIIF R, HedeE 53R S USENET. 2 J5 9 Sr s ol LAZE
Misc/HISTORY X4HIEET .

1.1.5 Python E&#{t4 ?

Python J&—Fi 2PN 2 @A TET . AT TRERVFZ AR 1 2RAY A

The language comes with a large standard library that covers areas such as string processing (regular expressions, Uni-
code, calculating differences between files), internet protocols (HTTP, FTP, SMTP, XML-RPC, POP, IMAP), software
engineering (unit testing, logging, profiling, parsing Python code), and operating system interfaces (system calls, filesys-
tems, TCP/IP sockets). Look at the table of contents for library-index to get an idea of what’s available. A wide variety
of third-party extensions are also available. Consult the Python Package Index to find packages of interest to you.
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https://www.python.org/psf/license/
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1.1.6 Python R AHwSHXZEHR ?

Python versions are numbered "A.B.C” or "A.B”:
* A is the major version number -- it is only incremented for really major changes in the language.
* B is the minor version number -- it is incremented for less earth-shattering changes.
* C is the micro version number -- it is incremented for each bugfix release.

See PEP 6 for more information about bugfix releases.

RATAI AR S REUE E A . FEFY B R AT ATE Z it fe v, & BAA—RINIF LM, B0 alpha
(a), beta (b) HY release candidate (rc) Rz, HH alpha B FIH &R, Br9HE: 0H R &L e 18
Wi/~ alpha % 75 HUA 18] B0 T EAS AR Ah . T beta BRI AR, B BIA WD, (At al e
BB, release candidate Bt W S AREFR SRS AN S P TMA , BRAEA ERNEFHEEIE.

Alpha, beta and release candidate versions have an additional suffix:
¢ The suffix for an alpha version is "aN” for some small number N.
* The suffix for a beta version is "bN” for some small number N.
¢ The suffix for a release candidate version is “rcN” for some small number N.

In other words, all versions labeled 2.0aN precede the versions labeled 2.0bN, which precede versions labeled 2.0rcN,
and those precede 2.0.

WIRTTREREITA “+7 RERMAS, filin “2.2+7, XFRARAMA, HEHET CPython F &AM G FE
Py, TR, U— AR R KA, REMRA S ZEEE] N — A/ MRAS, B “a0” A,
Bilgn “2.4a0”,

5% sys.version, sys.hexversion DA sys.version_info BJ3CHY.

1.1.7 FINIIRER— % Python [EXEBAIEIZA ?
¢ H ¥ Python & 71 OB A RS &L BE M python.org FRHX, K #K T 4%42 4 https://www.python.org/downloads/. #x
HFF & BIRACAS B DATE https://github.com/python/cpython/ $EHL .

FATHCIEAAS 2P gzip IE4RRY tar SCHF, AP S 5e 8 C JACRY . Sphinx #5230 . Python JEAREHR
AN BIRE LA Be— S84 A el 20 BB o A IRACIERE rTAER 2 8 UNIX 2876 B B4 ¥ 51T .

THZ Y Python JFAF G HIINIL LRI T A KRR T E 2 F .

1.1.8 FEnfIsRE Python B304 ?

Y Hi 1Y Python %2 & BRAS 1 AR 1 SCRY AT HE https://docs.python.org/3/ 2 & . W] 7 https://docs.python.org/3/
download.html 38H{ PDF. 4 sCA<PA K A T 259 HTML fiAR

The documentation is written in reStructuredText and processed by the Sphinx documentation tool. The reStructuredText
source for the documentation is part of the Python source distribution.

1.1. — =8 3


https://peps.python.org/pep-0006/
https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://docs.python.org/3/download.html
https://www.sphinx-doc.org/
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1.1.9 HZAMNKEMIRE. WER Python B3IE ?

AV Z TR EAE AN 3EE . AR SR P L&A tutorial-index .,
THZ B TR DAREUET RS Python ZifR b2~ 5 IR R, BIRBAREAIIE .

1.1.10 2EH %513 Python By EA BRI ?

A4 comp. lang. python Fl—AMHR{F52 python-list. I 2T HEH 51 2 0 bt FLal H——An SR
AR DA B S5 1 A b FET PR RS2 . comp. 1ang. python BIHEARK, & RSWEIRAT I AN,
Usenet fiff Jl 3 38 7 S4B AL PR R )T B

A I KA B ) 2345 7] PAYE comp.lang.python.announce H1# £, 53024 A% L (T E 81 2%
REMEN AT Bl 7T PALE Python 24 5 512 TURIMERTIT I -

A e HAtHR 43 FE R8T ) 200 55 2245 5 0T DATE https://www.python.org/community/lists/ %3] .

1.1.11 FHMI0IIRER Python B9 AFF AR A ?

7] PAM https://www.python.org/downloads/ | 3% alpha #1 beta K fG iR . A E &1 RASSTE comp.lang.python £
comp.lang.python.announce #7841 DA & Python 3= 1 https://www.python.org/ Fi#fT 455 H-&H#EXE] RSS #lH
Pio

YRk T VAl Git 15 Python YJT A AL, 1§24 Python JFAF 1R H T FHENS «

1.1.12 F R0 Python @32 sERIREFIFM T 7

To report a bug or submit a patch, use the issue tracker at https://github.com/python/cpython/issues.
A % Python JF A AR ZAH R, S Python JF A H i1 o

1.1.13 EEREFAFARE Python HXXETLIMESESIA ?

AT REAFE S5 SCHR I St 7 3872 5 | AR BRI Python A 4555 -
Si—fmA K Python FSCEEE T 1991 4F, BIfEHAAT ML 1.

Guido van Rossum 5 Jelke de Boer, ” {ifi | Python 42155 32 G AE IR 55457, CWI 211, 26
44, 55 4 1 (1991 4 12 H), Py F, 5 283--303 1.

1.1.14 ZHRHE Python #8REIH5E 7
R, ML BERE, BAELEE L. Wi pythonorg 1y wiki U hitps:/wiki python. org/moin/
PythonBooks FRH—1/3 75 F..

PR AT DA B 2% KA £ 43 1 #8 F7Python” I it i #51 %) Monty Python 15| Ji; & % 7] DA # 42" Python”
Jii”language” .
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1.1.15 www.python.org BE{f{iiFitt 5} Wb e ?

The Python project’s infrastructure is located all over the world and is managed by the Python Infrastructure Team. Details
here.

1.1.16 Afa& A Python?

TE% T4 5 Python SCBLI %, Guido van Rossum [7] i B2 T It R %9 “Monty Python 1 €47 Tk 11 il
A%, K E—FRE 1970 AERIFHERE H ) BBC 25 E . Van Rossum FEA5M F5 B e — M. R SO 2
MRLEI AT, TR e F X AT 5 fiv 44 4 Python,

1.1.17 FEAMEWMonty Python B KT HE" 15 ?
A, ABER2E] G B o)

1.2 IPscit5ichly Python

1.2.1 Python §Z1F ?
EHTE . B 1991 R KR LZYERE 6 B 18 NS IR E KM, XFRESE RIBIBFFZE. M 3.9 i)
FHif, Python Kfoxfpf 12 A HHEH —NH 2R (PEP 602).,

TFRE B IHRAE) “EHBIE" ZAmR, R KRR E e 2B 25Tt . WU IE A &
PABCAS 5565 = i By (B30 3.5.3,3.6.2), T RUEMEIAEEL AN C MRS EIES B ETER
FUBIE RAT, [)— ZR 90 A4 190 U L KA 4 1M R = B A PR — B

The latest stable releases can always be found on the Python download page. There are two production-ready versions of
Python: 2.x and 3.x. The recommended version is 3.x, which is supported by most widely used libraries. Although 2.x is
still widely used, it is not maintained anymore.

1.22 % /b ATE{#EH Python ?

& W AZEAA T, BARMESAS— IS8T .
Python " PAS % Nk, P AR R, HANEWR AT AN Z A RS, I HAL & T#Z Linux
KATHZ A, T B GE FAE Joik sE e U .
comp.lang.python AL TG ER, {HAZTA Python Ml FERSTEFIHAL M, P2 NEEEALTIELHH 4L

1.2.3 FPLEENIHBEZ A Python F AR ?

15 1) https://www.python.org/about/success 25 & i F§ T Python {35 H 713, [F% JJ7 1 Python £x1i¥ 4 H 240
BN AR BIVFZ AN TA] 2 T AL TR -
High-profile Python projects include the Mailman mailing list manager and the Zope application server. Several Linux

distributions, most notably Red Hat, have written part or all of their installer and system administration software in Python.
Companies that use Python internally include Google, Yahoo, and Lucasfilm Ltd.

1.2. IPscit5Rdapd Python 5


https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.redhat.com
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1.2.4 ZFERRKTTLIF Python BHH AR 7

See https://peps.python.org/ for the Python Enhancement Proposals (PEPs). PEPs are design documents describing a
suggested new feature for Python, providing a concise technical specification and a rationale. Look for a PEP titled
”Python X.Y Release Schedule”, where X.Y is a version that hasn’t been publicly released yet.

FIRARHOTF S 75 python-dev HEFE71 hbfFiHE

1.2.5 $£i3f Python MARHKEFHENR LS 7

WHF AV AN GEAY . A ECAFER) Python fCHELAMLIT, PIL, ARMTHZIE S AIME A S A
FEFF AR — T3 R AR AE LA N2 1Y o AR T AR I — AR, AT IR AE 75 3 4=k 5L
P L 55 b A KT YY) Python 438, FATAF B E A THE— kR 4328 UK AR

WAL BCEAEEYE, W NZ SR Wt T U4, PEP S filiid 15 A 1] 5 A A 5 BB F e A 14
Fe, DU ATBERR T4

1.2.6 Python R—HMMEENFERIFHESD ?

aliiR

Mg AR BRI AR I AN Pascal, C 50 C++ DA Java (YR — THIHAT | S22 A AT M2 H L
i . {HDA Python fF 58 —Fh i R ih 5 284725 S b2 L nTRE A A . Python BA 3RH i B — B AGTENA
FIPERBIPRIEE, T HAR A2, fEAMAEAL 1B T 1] Python i PALE2A/E Lk T H B B e 4 it , 1
QT3 SRR R B . (] Python, T DAPRIE )2 A 1 AR S B AN 0B ER T FE s . AT AT
BEAE S — R LU IR el 1] P B E R 52

XFF 2 H A e 22 AR UL, BB AE 5 2GRS AR . XS24 R A AR AS
SRME, GBI . ARG R R, M, BB DR, &
RMKIEARF, AT — RS R ALE SRR E R, (X IR ol BE AR R 5 — IR AR R Lt
(RE AN UER IR

WA VFZ HAB Dy TR L 45 Python BUNARBFIIAT I H - & Java —4F, Python 4 — IR IFRIERE,

IR DAFE R AR B B Bost 48 A i B — 2 St MR iR I H o G AR AR ML AS A R T A P D2 B3 A ik

HE AR W AR, AR ] DATE2E > S Re LRl AR 0 [R] B A LR B B 1, AT BRAS SR A W6 2

ﬁ%gﬁﬁﬁﬁﬁﬁﬁéiT%ﬁﬂﬁm%%@oW@Hﬁmmﬁﬁ%%zﬁﬁﬂﬁﬁﬁ%?#ﬁiémﬁ
Y o

Python F R (7 AL RS AL A A I MRS S R o AATTRT DATE—1 98 10 v i AR P YA RS 4 [T IR T S — 4
R GRISA TR 1 o AR TACASS A MR TR, AT DA AR

>>> L = []

>>> dir (L)

['_add__"', '__class__ ', '_ _contains__ ', '__delattr__ ', '__delitem__ "',
' dir__ ', '__doc__', '_eq ', '__format__', '_ge__"',
'__getattribute__ ', '__getitem__', '_gt__ ', '__hash__', '__iadd__"',

' dimul_ ', '__init_ ', '__iter_ ', '_le_ ', '_len_ ', '__1t_ "',

' mul_ ', '_ne_ ', '_new__', '_ _reduce__ ', '_ reduce_ex__',

' _repr_ ', '__reversed__', '_rmul__', '__setattr__ ', _ _setitem_ ',
' _sizeof_ ', '__str__', '__subclasshook__"', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

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

(Rt
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https://peps.python.org/
https://mail.python.org/mailman/listinfo/python-dev/
https://peps.python.org/pep-0005/
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>>> help (L.append)
Help on built-in function append:

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

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

(1]

W REAS A AR Y NS SR S RE A RELE AR AT B 3L

There are also good IDEs for Python. IDLE is a cross-platform IDE for Python that is written in Python using Tkinter.
Emacs users will be happy to know that there is a very good Python mode for Emacs. All of these programming envi-
ronments provide syntax highlighting, auto-indenting, and access to the interactive interpreter while coding. Consult the
Python wiki for a full list of Python editing environments.

UERARARZEE Python fEBH M, VRATRESA PGB edu-sig HE1FH112

1.2. IPscit5Rdapd Python 7



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

RIZE Do)

2.1 —fRia)RR

2.1.1 Python HFEFRUHHHR. AL AR EUEENIRBREREE ?

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

pdb FEHLIE— AN FELZAE A2 S 855 Python Jid & . B2 A1 Python R —is), 7FH BCR T &
2 F Mo AR AT LA pdb AR VR ARG 40 5 AR H ORI s -

fEBRUE Python ZATHR FFH7411F Y IDLE 2 5 A FR8E (G % £ T Tools/scripts/idle) 4 —AEIALH T
Ao

PythonWin J2—fit Python IDE, H i T—ANHT pdb 19 GUI 184 . PythonWin [ s £ J kT s %5 (4,
FEERAL ARG Z AR, BRI PythonWin #2574 . PythonWin /& pywin32 I H RG>,
ActivePython &4 7B ZH R4

Eric is an IDE built on PyQt and the Scintilla editing component.
trepan3k J&— M) gdb AL -
Visual Studio Code R34 T Y8l TE 1Y IDE, HHem T RUA SR .
AVFZ 1L Python IDE #3551 IEAL TR g . (45:
* Wing IDE
* Komodo IDE

e PyCharm



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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21.2 EERERDIKFALRITHSHMHIR?
A1

Pylint and Pyflakes do basic checking that will help you catch bugs sooner.
SRS, B0 Mypy . Pyre Al Pytype A PAK#E Python JEUHS F ALK

2.1.3 fnfa e Python A SIZBAEMILEITHI Z HHIEERF 7

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

— Ry 2 M freeze TH, ‘EVA Tools/freeze WA fLETE Python JAASRI . EKf Python {57514
Bl CHEF IR N C Ul Sy vl ARHR B BT A BEHUm A B — DN HT R P b, AR5 SARHERY Python
L8P SEEE

B TAR S Z BT IR, AR A% 5CRY import 1547, FF7EARME Python BRARFIIRR H % (TN

BRI AEX e, SRS, HEX LRI Python FATIALC C AU (AT AR ] marshal BBk £

Xt g BRI s ), FHFEIE— A B ECE SO, SO SRR bR Bl N B . SRS, i

%ﬁiﬂg C RISFHKF IS Python RSB AR MR, TE— > H 4 A 2R 2B RIS, HIhEES Python
AR e

AL ET A TR B A A ] S A GUT By W] AT S0
e Nuitka (I5FH)
* Pylnstaller (Cross-platform)
e PyOxidizer (#5F4)
o cx_Freeze (5FH)

* py2app (X[ macOS)
* py2exe (Windows only)

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

2.2 FEZRLAT

2.2.1 ZTEHAFE, Htair4£HI UnboundLocalError ?

R R AE BR BB AL 7 T — SR A TE ), S8 mi EH TARR AL AS H H UnboundLocalError £51%, X A fiE
A HA NIIF .

PAT ARG :

>>> x = 10

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

>>> bar ()

10
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://peps.python.org/pep-0008/
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IEHTAE, (B2 PAT AU

>>> x = 10

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

£5154%—~ UnboundLocalError :

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

UnboundLocalError: local variable 'x' referenced before assignment

JE PRI, 20 A N A AE A TR I, 378 R O AR TR A ) SR &, B 5 AN B I
W2 Ae . i foo ByBRS—AIHAN x 0L T — B, didd SRR R R L, ARy
print (x) R HARVIRICHY R R, MaT| A,

FE L R B, AT DARE SRR i) 22 R R I O 4 R s S DA ) -

>>> x = 10

>>> def foobar():
global x
print (x)

C x += 1

>>> foobar ()

10

GRMEBAREFAEA—AE, HLA ERAEB UM A RS, T iR —a, XEFHFE RS
B—T.

>>> print (x)
11

YRAT AR nonlocal SREETAENRENE Ik h AT IS LUAY#RAE:

>>> def fool():

x = 10
def bar():
nonlocal x
print (x)
X += 1
bar ()
print (x)
>>> foo ()
10
11
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2.2.2 Python H)SRMEEMNLF[ETER/ WL ?
B R ARG Y Pythonﬁraﬁé"fuﬁé)%’ﬂ*a UNSRAE B RN AT AT B B, W AR B
W JrAs e, 3 ISR LA Joy A

EYVER KA NEF, A ER 2B RER . —J7TH, SRR 20K E global W LARS ILEAM
RIFER KA. on—5T, QR 455 | H#E | global |, ARAALERIFH I global T o ABARFRXTIN
BRI AP AL TS T, BRSO AR R . X PPARALA IR global FEEH AT & R EIE
AR

2.2.3 Attt 2 7EB/BHPELHEHE R lambda #REIERBFLER 7
(BB for ARERACE SULABRAAS S lambda (B 48 R KLt )

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

PAE2ASE]— ML E 5 4 lambda pRELWFNR, XEEPRECRITE x**2, RESF I, I8 X 2 pR 52 435l
RELO . 1. 4. 9f 16, SR, BRI S A, MfTERS R 16 ¢

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

L?E.jﬂ Tzz lambda eI IS B, T ST SRR ke gy, I L > G2 AR T lambda B U1 (1)
o DAPREEAUNS x BUMEAE 4, FrDARCRHITA R B Rk o] 4++2 , R 16 . i@k
AR % E‘Jﬁ#ﬁ% lambda E’Jéﬁ? AL, AR AR IR — AT

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

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

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

PAE n=x QT A8 lambda AHuA n, FFAERE X lambda T RAE, (S8R Y TR x (EAH
[ JEEIRE n MYETESS 14> lambda 12k 0, 7E55 2> lambda 12y 1, 7255 3l 2, (RIS, B
BUAEREAS lambda 2k ul IEFREER -

>>> squares|[2] ()
4

>>> squares[4] ()
16

TR, BRI AR lambda FREA 1Y, BRI R ECHL FIARIE D -
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?

2.2.4 B RRHELHE

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

2l

config.py:

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

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

TR, TR, R R 2 S B A B AR B

225 SAERE "REXKR" B4

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

THAEACRD S R T AR . XARCR TR — H T8 17, AN R 2 2 R A SR A 1Y
PR, BT A BRI R S RS, BT AZ DML 54 B 2510 .

FEANN 7S AR R —Fh s -
1. WpuEER——LblN: sys . os . getopt . re %%,
2. BB=J iR (2235 T Python site-packages H s M%) — 4 mx.DateTime, ZODB. PIL.Image %5 .
3. locally developed modules

N T BRGNP AT, A T ZOR RS AT AR A SR EEEER . Gordon McMillan (5 4 41
T

P ARERAR R ] import <module>” F) S AJEN;, FEFR S A BAT R . (HANSRES 2 i
AR 1 AR AP B — N4 PR (“from module import name™) 3 H S AAL TR TZ, 3RS
NS R SRS | AR P A FRIEA T, XSS 1 AMEEHIE T2 ASH 2 M.

AR FURAE— A RR R B2 2 MR, IR IR ATE IR A R BN TR AT o 2438 B AR, 5
I MR se a5 2 MO AEF T A T .

UEPRFLER ORGSR, W] AEIA TR B R ATE AR H e AT . X APELL T, HEEA W RETIA A
PREVRPrA LS. TRAER AP G A CAURS S A IE SR, il — RS I 8

HAER T RERAIEIR AN, 80F W2 BRI T, A 85 AT AR BOE LRI R
PRI WA P T T 3, F 2 S ABRIEARNZ RN, IEAXFEARTCHA o ARABHAERA
PRELH R, TR EAF P ABER AR BN TR R, UM — IR fed R, FrbASE — 2k
BRI AT RE S LR, (A2 UOMBULFBA fH2qE8, AU 2T LI R E . RIERe
TR, BHRAE sys . modules HHHLZ AT,

22. EBEROAT 13




Python Frequently Asked Questions, k%5 3.12.0a0

226 HHAMRZESHEHRINE ?

B FREF DU XS Bug. A AT RS

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

return mydict

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

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

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

P, AEA SR G AEEOA R —Fh AP R MR IR . TR ) None VEARRME, SRIGTERBH I AE S
BORT3 N None IFHHAN R, FHBCHARI G BN, (AR R

def foo(mydict={}):

1M 3% 4.5 -

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

SRR A I SRE AL . WRA DR TH E RE 2 U RCRERT, A —FhiE W T 2 Bk BR B0
m%?ﬁﬂﬁ%ﬁﬁ@%,#Eﬁ#%ﬁﬁﬁ&%ﬁﬁﬁ@%ﬁ%ﬁoﬁﬁ&ﬁﬁ%%“mmm&7imﬁ
AT frs

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

# Calculate the value

result = ... expensive computation ...

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

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

2.2.7 IR EIESHEXEFS UM —TRBEER S — TR ?

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

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

g(x, *args, **kwargs)

14 Chapter 2. G2 I jo)j%
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228 XS ZEBFT LR 7

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 2 func ES . AAAERA func B, f#ilin:

’func(42, bar=314, extra=somevar)

42 . 314 Ml somevar NE3L2,

229 At 4ABHIIRY LEEHIIFRX ?
TR E T

>>> =[]
>>> = x

>>> .append (10)

MKOKRKRX

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

SR FAEAE, AP AL y RI— TR, x e
PR M

D) R RN RN — DA Ty = x FAXQEIIRMEIA— A2 T s v,
FARE x FrigiE— R . EWRE RAAE IS, x Fy #ZXTER5IH

2) HIFRJE T mutable IR, X TEWREEHINA R A AB AT .

VT append () Z )5, AN RNER (148 (101, BT x My XPANAES A TR-—5, W
A H AT B — A2 AR ET U7 A 2 B 28 2R RIME (10

INFHEIRET x BXT SRR — AR AR

>>>

ul

# ints are immutable
>>>

o
xoX
+

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

KX X

>>>
6
>>> y
5

TJDLHT My SIAFAHSE T o BB immuable X4, TEIFTx = x + 1 HT HRSEBREE S

5, ZEME 1 MR T HrxTg (BERTE 6 ) HRFHIRE < ( ? BT x IR ) .
?[;%M)E;nﬁi}: A TSRS (BTG 6 #1 5 ) Aok miFs My A28 5 (x IAESE ] 6 1M v V5584
a5 ),

%%3‘7%1’15 (WJﬁHy append (10) fily.sort () ) SHEBBRIEXNS, ME LM S —S8E (Flay
=y + ] Fll sorted(y) ) U"JA@JL%EEI’JXT% W HAE Python W (VAR T ARUERE ), HIEMBHIFENTS
E‘Jﬁ‘&ﬁ iR 5] None , U\Eﬁﬁﬁ{m{ﬁl_%ﬁﬂﬂ%ﬂ%%ﬁ{’ﬁ IR T v . sort () FIHER[E v 1)
HFEIA, MR N2 None , XA REMAEILREF S| & — KBS 2 W1,
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AR — R EBAE, R F B HATH R A i 2 AR R AT R B RIS AT . filn, +=
SEUHNFR, EARSBEBOTHBEEE (a_list += [1, 2, 3] Ha_list.extend([1, 2, 3]) [AHE
HREWAS a_list, | some_tuple += (1, 2, 3) fll some_int += 1 NSAIEHIXNTE).

Heili 22
o WTATIARS (List | dict . set 454), DRI RAHEERAEIATISN, AT R ey
S M B L

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

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

2210 RS HFRHHSHHRY (RRSIAERA) ?

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

1) R El—A~Jedl

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

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

>>> funcl (x, V)

("new-value', 100)

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

>>> def func?2(a):
al[0] = '"new-value' # 'a' references a mutable 1list
all] = all] + 1 # changes a shared object

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

>>> func2 (args)

>>> args

['new-value', 100]

4) AR AR G B L

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

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

>>> func3(args)

>>> args

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

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

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

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

>>> vars (args)

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

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

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

def linear(a, b):

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

return result

LIPS IR IPOE &

class linear:

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

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

KX WA
taxes = linear (0.3, 2)
FROARF]— AT X4, W52 taxes (10e6) == 0.3 * 10e6 + 2,

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

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

XN DA AT R s RS I T2 -

class counter:

(N IUERED)
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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 () WRIM, a7 [H—i 50 = —F.

2.2.12 #n{g =% Python %5k ?

— BT, ) copy.copy () B copy.deepcopy () BEAFAIVAT . HARIA XS N, HE
B T PARY

HFLFgn] DA RIS R A TR o BN F SR SR it T copy () Trik:

’newdict = olddict.copy ()

FPA Rl DAY B AT A A

’new_l = 1[:]

2.213 WTHBIRRE T ES B ?

BE x —H 7 HE CRISEHI, dir (x) FFRE— PR AR, s T SeBlim e &
F &5 SR DT IR -

2214 tnfa AR BRI R BT 7

— O X R TR, RO R AR LR S AR AT ERIERAN AR ERIAE LS def
M class WAIFERNLL, FOREHN 7RIS HnPA A :

>>> class A:

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

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

FTPAANKEHE, FIAREA N AFR: BIfEE ?BZETW/\%?K#LQ%% B AGEA, Al B Rk
LRI I A YSEH] . (BTCIRULH SL B2 FRE aifa2 b, BRI 2 PR e 2 [/ —MEE T .
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gﬁ%;ﬁii&ﬁ%@% IS FAMERZFR. BHE X RIURE IS BTN, BIEENEERE N
RN

1. comp.lang.python #1, Fredrik Lundh 7 [a] #- AR FY) ARG 4 2825 th i — LR 2ELL -

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

2.2.15 ESEEFHREREH 4 ?

JE 5 A2 Python BB AF. THBA BT

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

MRS AR, AR RRIEXZ WA, N B iR T

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

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

e

2216 RLRUZFNT CiES"?" ZHEHFAHKRA ?
I VT

[on_true] if [expression] else [on_false]

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

1 Python 2.5 5| A LA Z A, Sl B AR 2 0 2 S FAT

[expression] and [on_true] or [on_false]

IRTMXFPEIEIF AR, B2 on_true FAi /R MH “IR” B, S5, FrbAE @& RH ... if ...
else ... B b,
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2217 RETLIA Python HEIL NIREHRITER?

Yes. Usually this is done by nesting 1ambda within 1ambda. See the following three examples, slightly adapted from
Ulf 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 Fibonaccli 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,Vv,k, f=lambda xc,yc,x,y,k,f: (k<=0)or (x*x+ty*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,vyc,x,v,k,f):chr(

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

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

# 1% 1% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

HAEAER S, B4R

2218 RAPHSIIRPHMML (/) BRHLER?

A slash in the argument list of a function denotes that the parameters prior to it are positional-only. Positional-only pa-
rameters 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, y, /)
Return the tuple (x//y, x%y). Invariant: div*y + mod == x.

%%ﬂ%%%%ﬂﬂﬁ%,Wﬁ%%%%ﬂ@ﬁﬁ%ﬁoﬁ%,%%%?%ﬁﬁmdmmdoﬁ%ﬁﬁﬁ
PRt

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

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

2.3.1 wnfares oSt 0 hl RS 7

gy AR e\ BRI T I E— BRI A NG EORE T 0" AN RIS BN, SRS e
B NHERI7107 (- 2ERIRY 8), HEAE:

>>> a = 0010
>>> a
8

FANHER B AR T . AR N BT I _E— BRI A NG BN G TEEX . B R T
BRI PR G 8/NE . FEEANTE Python RS A -

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

0XB2

2.3.2 A4 -22//10 £3RME -3 ?

REERATIELD 5 JWIERS 5 —8 W, B2 ER08or:

i= @@ // 3 =3+ {1373

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

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

2.3.3 Finf3x{ int FEEMMA = SyntaxError ?
WE PAEH & #—A int TR0 EMNE, SHINEEETR, SR B/ MU

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

S

SyntaxError: invalid decimal literal

f IR N M B S S A5 T

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

<class 'int'>
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2.3.4 IARFIFRRRDHT ?

XFREE, PIREANER) int () RBMERE, BIQ0 int (1144") == 144, KL, WA float () ¥
Wkl 58, BN float ('144') == 144.0,

RGO, XS E S B B e R RE, I int (1 0144") == 144 JEH, T int ('0x144")
&5k ValueError, int (string, base) #5258 AR SEHI E ML, FlA0 int ( '0x144",
16) == 324, WURFHERECH 0, NIHE Python AR . HiZ 00 Foom/\HEH], 10X Fm -+t .

AR R M AF RN, AR NE R eval (). eval () MHEERRE BAEZERNE:
N RESAL A A A R EIE R ) Python ik, HLaNmE& & A __import_ ('os') .system("rm -rf
SHOME") , iX£4 home H M T .

eval () WA IBECEARITA Python £k A EH, FILMI eval (109') & SHIEELLR, [l Python R
RV HERBOE TS0 (O R4

2.3.5 T EHNFEIRAFIFR?

ORI T 144 SE00 R 240 H 1447 T FH P B TR 7 08 st () o SR BEFE R g oS s w1 ik

X, AIEH A E RS hex () B oct () o HE ML T 141 S ) f-strings 1 formatstrings S5 575, AN
"{:04d}". format (144) &K 10144, "{:.3f}".format (1.0/3.0) WM& 10.333",

2.3.6 M IERHFFFER ?

B, WAFFRERATAENSE, ERZHERT, RERSA Mo H AR RS — B8 i
Ao QAR FTE A GR )M Z L Unicode Fidlixt4e, Al PAIK 10, StringI0 MR array Bith:

>>> 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'
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2.3.7 W ERF R ERAER7E?
(EEZiSevpLicize R

o UFIIMEA R R — A7, R PP Y R H Rl TR AN L 5 R — . Xt

52 H RAR Y, case ZEHA 1Y R BEFE 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 FIHNEKE getattr () :

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

HIER getattr () ARG, WIER. KM, BB,
PR PRI ZS A T X400, Bl

class Foo:
def do_foo(self):

def do_bar (self):

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

i locals () f#bTH %4

def myFunc () :
print ("hello™)

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

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

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

s FREAT, HARAILAZAT, AR BT S BA T

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

L "\r\n")

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

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

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

BA .

UNREOOH AT R B A AT, B 5y BOMORE 2 R P AT ER XY split () D5kl —A74k s 45 70 b
P w2 A, RJEH int () 8 float (O R+ BERIECF AT AN BFE. split () KRR sep”
B2, EHT AR AL

USRS AR IR A AEA TN, IS AIEMZEA N CIE Y sscanf () HHRK, tWHEAE.

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

I, unicode-howto

2.4 {ERE

24.1 FMEFXIBT . iZa0EhnpRiEE ?

SARYE, 2 NIRTR . e — P TheZ AT, EAENAZICERA T LA
* A[A]fY Python SCHLEATA A HERERS M. A FAQ FH MR ZCPython.,
* ARBERGATRRSAARFRR, TLHZW K VO MZ L.

o S EMENEA, FESSRMERERR TSR o RESE A (WS timeit BiH).

o SR ZUA S BAMIE R m AR IR 5 (Gl B e AR AR ), B A AL A T RE S
SRS 1R .

WAL, Python fURAYHR AR AMREHIIHY. PATRFIH 17— 288@ PR U, X Tkt ek B a2 1y
USSR FPNE

o MR X AR AR, oRE (B PR aE) mT AP SR i 2

o i FHIEHA I EE S . 2% bltin-types #ll collections B SCRY .

o DUSRARME R O SRR SR AL T B R R K, T RE (CHARRREORIE) LLRTA A g i B BB L. X
TH CHEFREREMRBINE RN, NSRBI —ey kA, i, —EZMNEINE
list.sort () 5{ sorted () HRHEHTHEY (GRLERER R BIE 27 sortinghowto ) .

s MPAEELRERTEZ, 20 MRS ITEZIERE. MRMRHORM P HER RS, T
W T RSN ARULSS , AR S it . Bk e BRI G, T B S mT e AR R
b A S P TR A W RN R L ZNTD ] D 7

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.

S
LI PEREHE R 1) wiki DU
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242 BENFHBRERET—ENRBNAERMTA?

str fll bytes XGEAIAZR, HERZ DN TFAFRIERSRE, FEOVEREERT 20— RT5.
—HOLT, ERER S TR AR R TIRITI KR

WEREGERZ A st XWR, @M ZRIEEWIMAINL, REHHAM str.join() ¢

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh e B m R I ek, w2 FIH io. StringTo)
WREEEZ A bytes X4, HERFMELZM bytearray MR FHER BRI (+= 254F) 1B%d::

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

2.5 3 (FLdl/3R)

2.5.1 IfAFESTARIIRZ AR ITHMR 7

KA AR tuple (seq) ALRHERTSI (SFs LRAEREFIEONR) Felfe hy Bali mimn fe 3 A AL r o

B, tuple([1, 2, 31) &4 (1, 2, 3), tuple('abc') M&AM (ta', 'b', 'c') . WIHE
ZHOZICH, WA BRI AT 2R 1] WX 5, IS Jo vk 2 5o w5 2 & oo dins, B
tuple () WA 4.

RAIMERS 1ist (seq) APRHERF A B n] 1% A6 G5 B AN 7 3 AR A8 5 2% . i, 1ist ((1,
2, 3)) &ER 11, 2, 311 list ("abe") W& ['a', 'b', 'c'l. WRSHEECHIIFR, NESB
seql:] HRFEQIE—ANEIAS

2.5.2 tamtigi®Es| ?

Python J3 31 i) 285 | W] AR IE LSS K. RGO IERK, 0258 — R GIME, 1 o850 A, MRIKEHE. K5k
i, -1 BIRCE—DRG U, -2 WEEEE A, KIELE. ATPAAH seq [-n] #iHH24 T seqllen (seq) —nl,

(EH ;Z%&F?%ﬁ W SARTT . BIAN s [ -1 B AT B n — 74T, X0 AR BRI TR oR
FERHATAT -

2.5.3 P30 LA i ?
i N EEE reversed () :

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

JRFPAIA LA, A — 2007 R R A DA Sl P
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2.5.4 WA MFIRPHIBRESTR ?

VP2 SE U R O TEAE /41, AT 254 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERFV KAV EHHT, AR, RRMFIEREIHA, KRR

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]

WERIRI A TR RE N AER AR (RIS Rhashable ), DA EAEAE B

’mylist = list (set (mylist))

PAEBAE R0 BN ARG, NI ER AT, SRS AR ] 5K

2.5.5 I MFIRPMIBRS A T0 ?

R MR BT, — P B ik Dy HARYE A MR o ANaed S B R P el e U B dediede, R
R R A IR s G Iy . DA & =M AR EIA:

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

P AT BE R fe R AY o

2.5.6 ynf7E Python cheEE 4 ?
%

’ ["thiS", 1, "iS", "an", "array"]

G FRAEW S 2 B2 07 THIAH 24 T C 5 Pascal Y% FZXGIFET, Python F1|3 0T DAGL & 2 FhOA ] JE AL A4 X
%o

array BURWHRME T — L0 B SRR 0 BE R R ik, BHRG DI SRS . H i
& NumPy MUHA— 28255 =I5 f th s S 7 — 24 HLRR (R A SR 45

#HA53) Lisp KAgH9F12, ] DA ST cons TTE

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

FEERT AR, A A H e 2 Y. B lisp car BREAYSE 1isp_list[0] , &4l cdr BRELAY 2
lisp_list[1] . fCHEIEMNERASX 2/, Bl mh HEE H Python 51| £ 1815 %
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2.5.7 W BIBSHTIR 7
Z U RSV 2 ATy s

’>>> A = [[None] * 2] * 3
FTER RSV S -
>>> A
[ [None, None], [None, None], [None, None]]

HAR AR —TURME, GRS FRAEZ A BB K :

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

JERRAET = SR IAT R BAEH A SAERIA, R AP N RIGI . 3 B2 345
MBI, AT R R KR 2 (1R S SR BHERT AT, X E AR E.

MR S — IR R ERISIR, RR RN ICRER A — s .

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

PAEARG Y — M8 3 ANBIRSIER, BATHIERMKE N 2. AT RAR SIS

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.

2.5.8 T EHENAF—RIIIR ?
T DA 5 Fe e

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

2.5.9 Aft4 a_tuple[i] +=[item’] &34 R%&E 7
B A P E AL B0, — SRR S B R T RILIZ A, 2 Python AJASFIA A AN 4 2 [f] (1)
251,

HETTH I TCE SR M AT AR 5, XX T R AT IR, 25X A N A # 28 i e HPA 1ist
F += 24451

UNRARE X

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

TypeError: 'tuple' object does not support item assignment

25. FE5I (FRAA/FIE) 27
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il R AR R 2 0 1 5450 (1) BIRSR a_tuple [0 AN, AEMEPRXS 2, EAEKERHEE
SR 2 TR(EZ AL 0 SOCRIESAREE, POAICACR I Joik s

HIAEREG , BRI A A A T AR R E T

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

TypeError: 'tuple' object does not support item assignment

T ICARA TR, IR P 25 KR

AR AT %R
>>> a_tuple = (['foo']l, 'bar'")
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

DA S 2 NIRRT, S W25t e B st (R NA SRR AN AR T

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

I NS, TEAIE @) MR ARREH T __iadd_ BEIRTTIE, TERAT += B aRIRAE I 2
HE, HRHREE; (b) XTFIRMT, _iadd__ M4 THESNE LR extend HaR %I, HiL
XEFFIFRATAGE += a2 1ist . extend B “HpET":

>>> a_list = []

>>> g_list += [1]

>>> ag_list

[1]

AT

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

a_list frg| IR R EAE T, 51 BB SO G HE e RS a_list, BEMHRALSIREA L
e, FAERGIN a_list ZHIFGI IR E—XSRaaEr, EOR %A T IRIE A .

P, FEMTCAURBIF, AR S 45 [ T

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

TypeError: 'tuple' object does not support item assignment

__iadd__ WENIT, HIHIEER] TY IS, (HRER result #8191 a_tuple [0] EEFEMAYFE—XIR,
G RIE VIR ST A, o2 AT AR R .
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2.5.10 HAW—TEREHF: GEA Python #1THE FUIR TR 7

IHE)F Perl #11X 1) Randal Schwartz, %35 ARARYEEE BAEXSFIRAATHET , 1ZEBERGE D ICE M <y
{7, 7€ Python H, #EFIH 1ist.sort () HEM key ZE:

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

2.5.11 IMITRIES — NI REEM I REITHRF ?

FFEMNGFECHRIERE T, WERIIRITHE Y, AR FETHRRICER.

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

>>> result

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

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

sorted(pairs)

2.6 HHR

26.1 Htag3?
PRI RAT class T BIEAYIERIN AL BIESLBIXTR I, H Class WA AR, LN RBEM &
THAE (stk), XO&TEIRERRAATN (Ork).

BT AT — A A HADSE (FRz M) SR . FIM R IERUT SRS DA o SRS AR 56 AT A
I AR W TAR A . AN ) Mai loox AL TR ELAD ) ¥k, BT MooxMailbox,
MaildirMailbox, OutlookMailbox NIFEMSALIEKFPERE R MRFERE .

26.2 tAaRKHE?

FERB TR E, STH%R x, #iHPA x.name (arguments. . .) BERXTH . HiEPAREIE L
HE X, LT RIE LN

class C:
def meth(self, arg):
return arg * 2 + self.attribute
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2.6.3 {t4azE self ?

Self N HERE — NS IRESR TR BEREA R H AN EE N meth (self, a, b, c) , NH
SEf x WA x.meth (a, b, c) WIEIATHA; g0 K EM N H AT meth (x, a, b, <)
R -

BESF A &L REF k7S FGR R B XAER “self” ?

2.6.4 IfTIEEMNRED HLTELRTHFR—1 6] ?

A N E REL isinstance (obj, cls). ARAKEMIXNI SR ERE T2 pgsee], HEfEmpi
K geHEI W, el isinstance (obj, (classl, class2, ...)), BAJPAKEINSRESETHEA
Python P Z5%Y, f5illll isinstance (obj, str) B isinstance (obj, (int, float, complex)).

R isinstance () W&KIRA: Habstract base class R4 . LA T EYEMAZE, BIESA H R
(B S 52K, SRR B ER [B] True o BEARRIN “EIFR4EK”, E 2RI MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

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

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

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

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

mro___

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

HHEE, RKEHEEFASEHEN isinstance () XA @ TGN RE HETFRRIRE, BEAE
FA T [ Ao R 20 R A I 2 FE DS P E LB PR, DABPRRHFE AT N, AR A RIE T2 KRt T
AR B A AT AT LS B i R A

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

A B RIEITA R L L—14 search () I¥E, AAEHAE:
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class Mailbox:
def search(self):
# code to search a mailbox

class Document:
def search(self):

# code to search a document

obj.search()

265 taRER?
ZALR— MR X REAR (PRI o BRBONR x CRAFE, BAERE SR R I kiR
ATDABIE AN, Hp Rt TR ORI S B, R B A RS R AT x BRI

Python F2J% b1 Al DNFEAA SE B4 . HCANDA R SE3 T— TS0 2E, RS IBITA B AREHE A K
=N

class UpperOut:

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

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

def _ _getattr__(self, name):
return getattr(self._outfile, name)

X B Upperout KEPEX T write () ¥, FEHH FEN self._outfile.write () FEZH, &S
BEFEFFER AR RS A I B E B 24045 T2 self . _outfile MR BN __getattr__
TSN WESH BT S% T A G E e 25 A

R, ER W, RACTRESZG LR T QRS MR 25 A SR 2, IR A G b I X
__setattr_ () Jik, WMOXBSHLLHTrH/ D B __setattr_ () SEIAMEREANT

class X:

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

KEH __setattr_ () LHMMBN self. _ dict_ KNHBRARPRES, MAZT5EILRENA.

26,6 WITEY AR 2P ER SR BT LHTE ?
fE N B super () EREL:

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

TG, super () X5 HSMRIEE I 7 (sel £ H) Rt LHIXS, i type (self) .__mro__
B method resolution order (MRO), Fi&k[8] MRO Hi{ii T Derived Z J5MHUi: Base,
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2.6.7 I NBEF S ELE TSN ?

] PASY BRI — 3114 H BT A4 A TIRAE o ORE H BB A % 00 24 RO (E RN AT o RS —T, sl
Wl E (BIANARIE T BB UR) AR SR, X g AEs Oy . Bl

class Base:

BaseAlias = Base

class Derived (BaseAlias):

2.6.8 nfa BIERISKBUBFIRIERTGE?

Python SCHEFFASEHRAES T (DA C++ B Java 97E SUIMTH ) -
SRR AT E LD RIBIERI AT A BN JEMERE L, W e E I 2 U 24 -

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

YT FTAfFf isinstance (¢, C) M c, c.count IR C.count , [RIEPE ¢ BB EZL, BEBM
c.__class__ [aliig|EE c M REAAE LI RrER.

WE: FE C RN TTRN, B self.count = 42 XFFRIERAE self H BT I BB — 14
Sy count” B S BI o AREEE T 90 SR AR SRR IR A, TCI AL 7 ¥R N R S

C.count = 314

Python SZHRFHHSTTIA:

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

AR TGS TERCR, A — A ERAR 2, RIS R R vl -

def getcount () :
return C.count

WERACH IS AL LR TE 7Y, B E LT — 426 (B 2RI ZR R AEUINK) , IR & T
AE.
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2.6.9 7 Python thinfqE&HMisEL (FH%E) ?

XA XN THrG 5k, RS v 58 BT M3 e B B 3 B v
1E C++ 1, RS WF PR

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

}

1t Python #ft, HEBSH S — KA, HABOASEA R AT oL, filin:

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

AT, B R
WAL R A KRS8, Biln:

def _ _init__ (self, *args):

IR R REE T A Tk E

2.6.10 £ __spam BBHEF R —1 34l _SomeClassName__spam iR E.

PARUR RIZHT SR B4 Sl “BEIR ™, DA DA g B s 2 ity O 2 SRR 28 B ATR(TIE AN __spam
MIPRRAF (ORI TRIZ, 2ZRH D TRLK) XA LY RN _classname__spam, Hf
classname KRR TATPRTL T RIZH) Y HILRA TR

RXIEAREPRUEALE Y : SN 598 T LA )7 _classname__spam” J@ 1k, FAAASR{H AR R __dict__
L. 2 Python A2y BURA A B L BRI LA AL B

2.6.11 2ENT __del__ 7%, ERMERMREZFEAE-

XA LT e R
del iIFAA—EWAH __del () —EREZBDXLMGIHITE, R (BIHTE) $38F, A SEH
_del ().

R B S B S IR PR EERE (AR 4135 Gl A S U 5 I, T A S B A 137 R 57
%), W5 ATHECIGE AR 2 W%, JL48 Python /R LA X A IERRT | 1, (AAERUR S5 ARG —
FEUNHRZ G, BRI 2 Bant Rl A 2iaq7, It __del () JriknlRESAEA T ERIFEHLAY
B 2R o XX TR, BRI R R, BAXRE __del () HEZLARENL
AT BARATPAIZFT gc. collect () RSRHIATEAR B TAE, (2 154 A& —LEXFGIRIEA S]]
Wy A2 1 DL o

RUEA BRI e, EohA%E LB close () ik, HE—HERIHEHA, KK E A0
FRE. XFE close () HYERIOTHHERSIH X200 )EE. W2 EEMA __del_ () M __del__ () W%
%A close (), I HMNAEHLR AT PAXTR—X 52K close ()
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73— R EERG MG 2 A weakref BB, IXBIBALVFAE X GUEAS IS TR Biln, PR
HOHREEA RAZXT A SRR AT s 35 1 (SR A RIS )

BJFH—F, MR __del () SR TR, SWEEHEITNE sys. stderr .
2.6.12 in{UiRELE FESEBIRTREBIRIFIR 7

Python A2ids (BUNEIAL) W5ehl. ATLATERRIM IS BB o 5 (0T, dd PR B A Sl 555 | 51
FORIREZITA B

2.6.13 Hfta id() MEREERTEH—H) ?

id () R El—EEL, AR R A R N PRI @ ME—R . A7 CPython ", TEXS R AY A A7 HLIL
PTOAZEH R AAEM AP R 25, R AR 3 R AL A T A I (8. S A5 T

X

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

XA id BT AFAREO R, ZHISeBI8 TR, AT 1d O WG SR ER 1. 25 2R fRAa id il
WX G THEBRES, AT — R R 5 -

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

2.6.14 ftARRTEILAMKREE is ERAZITHRE S GHEFEN ?

is R AT IRRT R B OS2 is b EMT id(a) == id(b).

B AR R R R R ER T H Y, a is a —FiRM True, B 0mHH S5 I3 o 3 i
FEAH AR, 1T LS ARSI —RE, B SR S i R B JR(E True B False,

B, FOASEEINEL R A EX S B0 355 R A TR . — Ok, A AT 3 Al ol x4
By ] DR E 1) -

1) IR(EEAERIE T A RIS A AT R Sy . FEMREIRE new = old ZJ5, AIPABRIE new is old.
2) BB BT ZRE AR, SR G AU, P FEREERE s (0] = x 25, W PMEHIE s [0]

is x.

3) HFINS, RS R AR — 0. FEREEAE 2 = None flb = None ZJ5, WPAMRIEa is
b, A None ZHBIXIE .

HAMKZHEOT, #N @B S AL, R R FAH SR . JE IR AN B B 534 45 130
TR AL, B0 int Ml str, PROAMATHAR—& 2B pIxT 4 :

>>> 1000
500
b + 500

is ¢

>>>
>>>

O Q0 0w
o

>>>

(Rt
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(8 E70)
False
>>> a = 'Python'
>>> b = 'Py'
>>> ¢ = b + 'thon'
>>> a is c
False

AR, RIAEAARIIRTEBl, MR B0y —E A :

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

TEARUEPEARAS 25 Hh T U TR A 0 0 5 B 03y o A

1) IE40 PEP 8 FrfEt, W4 53l None (HAYHERAGIN =X, AR ISR ARG A Rr 33, If
A DAE G55 A R RE A K E BT 545 R False fOA GAHTRYE -
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) i B AR SIS , A I 52 X B 0 IR I B A S AS I o XA AN 2B £1oat ('NaN')
XK B B AHERXR T

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

return True
return False

2.6.15 — A FHINfTIEFIMPLHIBREFEE— T T EHIEHIG ?

VPR NAAAZR RIS, S _ new__ () ik, AR __init_ () J5ik. Jad AIE—sipipes)
B2 IRIEAT, T B — AN AT AZ R S P B R ORI T

Py X LEAN AT AR A — A S BN TR AR 244

from datetime import date

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

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

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

>>> 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 FixfTEHFEHEEA ?
ZAETERHAFE T HRE functools.cached_property () Ml functools.lru_cache (). HIHETE
S ER AR G E R R AR

cached_property J7 XAUE H TAEZAEATSEIN k. EARLAIEX SO TIH BN I RS R U
LB AEAFH AR -

HAAr2, B DEPIAFRRNN, SAFRIHRG RO AR . S, WREBIRBRR, R
ITEEERB SN . EATAT PATCRR MBI K

Iru_cache J5 iE M T RA M GAHSHITE. EBIEMEBIMGIN, BRARFRDIE TEASTIH.

/DI AR AR G A 2 AR E ) mansize W BRI SZ B S REAFRG, A EIHIAF A4
HE GATREE 2 -

AR T ILRRAS A 5 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):

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

@cached_property

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

@lru_cache (maxsize=20)

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

R BITARRE station_id MANERAS o QIS & SE B @ 2 W 28X 48, W cached_property J5 = ANTIE
B To A E SRR A .

To make the Iru_cache approach work when the station_id is mutable, the class needs to define the __eq__and __hash__
methods so that the cache can detect relevant attribute updates:

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 EIR

2.7.1 nfagIE.pyc X ?

ME U AR (309 R C 9 PRI RIS AL TkEh), 78 - py SCHERTEH SR __pycache__
THX PSRBT coye XM % .pyc PFMAFILR/HE oy XHEAHRA, I
PA cpye NJEER, PR KGRI E R python BRI AHIE . (£ PEP 3147,)

.pyc XA AT RE S LRI E, TRz — 2 A SO T AR 0 B SR A AE PR R, X RE e T YA A
__pycache__ FH3k. BUPAKEAH FIFARR)F A S — PRy, stA vl e & A AUBR R, 3l
i Web 55 #5mlJE T X g .

WAEi%E T PYTHONDONTWRITEBYTECODE ¥HIEA8 &, NS AfLHH H Python §EE 47 «_ pycache_ “T-
HR R C B S Az FHF (BUR. A5 R14E4E) |, .pye SCHR B 2h a2 .
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T 5 2 BB T Python AR 29 Zad T 5 A#:ME, HIEA A1 cpye X, A —
EHIBH S foo.py, BERATH M xyz.py, 2217 foo Btk (HidHiA shell fy4 python
foo.py ), WM&k xyz Q4 .pyc, A xyz B AR, (HASH foo Al .pyc U, BN foo.py
AR AR

FEN foo A .pye UM BIHRMUT AW B A& . pyc SO
compileall *ﬁﬂ%o

py_compile BHREER FEg L EAIR . —FBIAR R HE A IR F Y compile () AL

] PAFI ] py_compile Fl

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

XK pye XHBHAE foo.py MR E FHY __pycache_ FHF (SFH Rt vl DAE 1T 7T 3% 544
cfile REHIZITHN).

B A DAH compileall sk {244k — ek £ A H R R A X, REEGSITIRRF BT
compileall.py F%5H 4% Python SCU: A H ik AR EI T :

N

’python -m compileall .

2.7.2 IR E S RIRR B TR ?

HEHERT DASE A B LI 8 S i _name __ JRZEEHELMATR. WILEDY ' _main__' , BUVHHERMAL
. 8, VP2 A RO R AR B 41 7 1 s AR O 328U LRSI F _ name
2 A ST

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

2.7.3 WfALEREESA ?
Mt A P

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7]l R b DA T AT 2B R
* HEFA foo
* h foo BSR4 Ryl B
* i foo HHUEIAT
e foo B A bar
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* J bar BlEA R4 R AL B

o %1% bar IS T

* bar A foo (LB RILHEAE, HAHCEA 14N foo M),

o BAMHZIREM foo_var £JHAFREEEL “foo”, FIKiXE bar.foo_var = foo.foo_var
BIE—4 KT, N Python iRV A 52T foo HIAERE, foo F4 RS F AR R 25K .
BREH import foo , MRIFZEIMAEERMUE U foo. foo_var I, A4 FIFERIHE .
EAEE (F24) =Ml RER R

Guido van Rossum Z 58 & #afli ] from <module> import ..., JEFERBERERET. &R
AR B IR A R AT BB B R X RRE T A T AR PA <module> . <name>
e EIH .

Jim Roskind AR MEERER B EIE ARG -
o T (BRER. RERIATRE S ARZERE)
e import 1EH]
o ABHATIEEAURD (RIERIE R AT TR 2 RAE &) .
Van Rossum AREHGXFP 7%, [H R import (IR — AT RERYHL Ty, (HERSSA R
Matthias Urlichs ZHSOGARSHEFTEA , (500 AARA R DB R A
X SEfE T A AR HHEF .

2.7.4 __import__('x.y.Z’) iR[EIfYZE <module 'X’> ; Zi{FE z g ?

N2 B ] importlib HHJEKEL import_module () :

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

2.7.5 HEFAMBERETTREHEHSA EXH}RARUGHE. ZZHTA?

T RERA— R, Python (U — U ABTHURSEUSLER SCIF . B0, FE— SRR IR P
ABLRAR 2 AR R LR SR, IR A BERBCERAT 2 e — I FE . R =3 b . Q2RSS A T ERT L E Tk
R, ST AT #4E:

import importlib
import modname
importlib.reload (modname)

il EMARIIE LK. THREIAE T AT ERN

from modname import some_objects

DS RPAREE BT — B AR R o AR T 2RI S, I & B 28 SCE A 2566l Xk
RS FECA NP AN TN

>>> import importlib

>>> import cls

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

CFItakgs)
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<module 'cls' from 'cls.py'>
>>> isinstance(c, cls.C) # isinstance 1is false?!?
False

HEHESXT G id FTEIHR, MRS —H T4

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

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

40
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CHAPTER 3

T £ E DL a) @

3.1 A1t 4 Python fE F4et R 53 4HiES) ?

Guido van Rossum Yyl g HEREA T/ AR OOHE, FF B 1% 1 Python AR JF TR IHNE . KZBALE
— B ] e R XA e

M T BATHUREHRSE S, AT A B 7 415 N R85 Z AN AT B /R C RF S il 3 BoX
FEA A B

if (x <= y)
X++;
Y——s
z++;

WERRA R, AT x++ 154, B4 MERA MRS IR, B 250 51 C F2/7 A H
SRAMITEERR, AHEATE = > v iy AR,

PN EA THIRIZERAETE S, FTPA Python SRR D) BB 4t WAR vh 5¢ . 7E C A VFZ A IR EAESTH 519 J5
Ko R PSS RANREE S Z )5, 405 (BEEORES) 70— Fh XA A RS i w2
O NBGEA AEFIR) o

VFZ OB AHERF T AR/ S5 A5 B —47 o XA K, IR 3R TSI B 25 R], SERFBEME LARY
PEFPHEAT AT T . FIARKSOU Y, eRBRZ0E & — e (140, 20--30 7). 20 47 Python W] PASE AL 20
11 C R TAE. XAMBGRH T THR/AT RS - SRR SR 2 Hoh i R - (B 45k
BT iRREEaR .
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3.2 At AaEENEREREEIFEMER 7

WA N,

33 AtAaFR T ERER?

I RE P PR e S N R S [N

>> 1.2 - 1.0
0.1999999999999999¢6

7t HikJyik e Python Hf—> bug, HIEAJRXAE. X5 Python KANK, 1MT-5 )25 UM AL PILPE 8507
RETKR,

CPython 1) float KA C IEFHY double KAUPATIFME. float WRIERARIERNEE (HHH
53 fir) FFAEE—BERIF AL, T Python (1) C 4845, 115 5 (0BT Ab PRAs b B RE (L BURATIE KB
REWRE M AISHIN T, Python AT ARMTHZRATHIIET . 14 C Al Java,

VFZ n] AR A 2B 2R e AN B B R R . B, AER A A R IR G

’>>> x = 1.2 ‘

{‘jéx RS TEERIME 1.2 AEEED) riE, EATE%STE. EmPLIEE F, SCEREEm
£

’l.OOllOO1100l100l1001100l100l1001100110011001100110011 (binary)

B R - A

’1.1999999999999999555910790149937383830547332763671875 (decimal) ‘

S 53 (0K BER Python 1 BRI T 15-16 1/ NERIR B -
ZORIFHESEREIOARRE, 1S Python HREH Y ¥ mFA—H.

3.4 Aft 24 Python FFFE8REART[ER) 7

I

—ANRVERE: WIE PR AR, BRERAT ATERE N E A RE S W, I HAF T RO E A
. Xt ORI 2 8] XA B P 22—

H—ME G, Python g FAF LN SHCT— A “HA” o ALMIEIEEA S0HE 8 N HALE, 1E
Python w1, ALABIEERA SHF 74551787 HRCH HAAE -
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3.5 At awMEREENLFFARAPEXER “self” ?

XA T Modula-3 1575 . T 2R A ERAE 2 IER A .

woE, EHRRERE, SRR AL AR A RS B, ik self. x B self.meth () HDAVY
TEHERHT, RIMEECARIE R E L, WA MNP S T VE. 16 Cr+ o, W] DA B /D Ry as i e R
W (i mAs R WEA 5 ) ——fHJ2AE Python "rscsy JRifAs t At B DAA A 128 1 S R f
o 28 C+ Ml Java G A ARIEZORSEH R MERA o BIZE, PR A 2O L = AT A

Second, it means that no special syntax is necessary if you want to explicitly reference or call the method from a particular
class. In C++, if you want to use a method from a base class which is overridden in a derived class, you have to use
the : : operator -- in Python you can write baseclass.methodname (self, <argument list>). Thisis
particularly useful for __init__ () methods, and in general in cases where a derived class method wants to extend the
base class method of the same name and thus has to call the base class method somehow.

B, BTSRRI TER A T Python Fri R As B (HRIEAE 1) AE B B i P IR(EL YA L2 2
(F LA IR AW 4Ry ) WRAE, o DASRERR D7 s R R as— I ELRE ) T 0 B — S SE B AL B A 2
— AR, BRI A (TR ) o C+ il EHDRMENX — &1, {H2 Python %4
R, AUSCH T IEAH S IABAISR A 20 self. var REFHIfFI T IXA M, P, X
TSGR, WS self . var FREX T IANTRIAERRE 2 PR 5 A R LB H . Heh
WL, SR AR R A SIS B A TSN [ i 44 25 B v, T 2R Python (T 4% 25 1] .

3.6 At A geERENPHRE ?

H Python 3.8 J¥4f1, 1RBEMIENHY!

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

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

%05 PEP 572 T i .

3.7 1t 4 Python 3tEEEThRE (fld0 list.index()) {ERAAERSSW, ME
fhhie (30 len(List)) {35 A FEscH ?

1E20 Guido Frijt -

(@) X HLEBAE, BIRFORIE S SOER S L - iR (R AR ) s P AR IEAR
g, WURAEL e BT B ECA B B ICTR . R — R JRATHRF x*(a+b) EXFER A XE N
x*a+x*b A ZRERE, PAKAE G OO A5 IR FHR i A iR B

(b) M EEFN GA len(X) LRI, WUAIE EZRARIAFARVIRYREZ . XA FFATPIRE: 451
e MR, SRCRHA A M, TIEE xlen() IF, WM LR AIE x 2 KRS BLEE 1 245
oE R MEATRIE len() WRATR A AT L0 EBUMITHYZEA getO B key() J74, B A2
PFRYZEA write() J7IAIT, FRATE/R S REI A K.

—https://mail.python.org/pipermail/python-3000/2006- November/004643.html
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3.8 Aft4 join() B—NFHBHEMAZIIRITHLE?

M Python 1.6 J¥tfy, FAFHRALRF R HAGRIEIS Y, YPSITTiRRS, BT AR AR Dh e S5 1R 4 i) String
ﬁ%%%iﬁﬁﬂ‘%ﬁtﬂﬁiﬂﬁﬁﬁﬁo REGHITE P RSO 2%, (HOPAE— LRy RS AT R —
sk

n’ ".join(['l’, |2v, l4l, '8', '16'])

ERR:

"1, 2, 4, 8, 16"

Sl P A A3 T £
SRR BT ER SO (String Constant) 7 BRI TAER ", AR RLYFIE, (H1R545H
SR R AR AR E S SRR I A AR b Ao VR A Bk, WUV 2R E B (e 3o I
RATH -

A RGERRRENG . “Fe bR E R RIS B R B R, RN A
o HTFHEFERE, 8 split O Mo FRERTENTEAS SE, FAEXMEL T, RE5EF:

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

SR PR SORRHE S, TR ]l 45 5E 70 B AT 2 B 1A (BTEBOARE LT, IR HERE S ) .

Join () RN, FAAEM VAR, S5 R RS, HAENIATER
ZIRHRAE B HI7 A SHT DR AT TR I 52, (O B ST, XT3
FATH G AT RO T -

39 REASR?

A try/except block is extremely efficient if no exceptions are raised. Actually catching an exception is expensive. In
versions of Python prior to 2.0 it was common to use this idiom:

try:
value = mydict [key]

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

FA YRS dict TEAL AT AR key F, XA AT S WERAZXAEATE, AREE %X A i

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

ST PR E IS 0L, BRI PAM# ] value = dict.setdefault (key, getvalue (key)), {HE[REZ
WH getvalue () MR, FATENA R OL RS0 AT IEAS .
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3.10 H{t4 Python thiEF switch = case {§4) ?

PRUTOLE ST BN 16 .. elif... elif... else MCEIX 4. MFFMMFANRKE 42w
WHIFE R, B LAEH match ... case ifH].

X SR AR PP T BRI 0L, T AR — STl o case {ELIR SRS B SR T Y R &R B4

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

func = functions[value]
func ()

KPR Y, ATPAGEIE I getattr () NERREAGEE LT ERE—E L :

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

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

VOISR, BIANAGIHRRY visit_ o WEREARXFMEIE, WRER B AZEERE, Bl
FERES R IS R _E AT 7 3k

311 WEFEERBRTEILTE, MG KRBETTIRERGIS 2
FUg, ?

HR 1 RERE, RS N4 Python HERRIUER 20— C itk Bbsh, $7Jrnl ARG W13 Python.,
P, — e RSB TR BN C AR SCHs

B 20 S, Stackless Python f—ANSe & HUFBO TR RS, T Ak C HEfk .

3.12 At 4 lambda RiXXFEEREED 7

Python (%] lambda KA RN AEAL & 1R 4], [H°h Python HYTFVANEZLN REAL BE iR EAE KRNI TR A . 8T,
& Python ™, iXF AR — AP EHAT . 5 HARE S S IMENGERY lambda 5K, Python ) lambdas H
s IO, AR E SR A .

Functions are already first class objects in Python, and can be declared in a local scope. Therefore the only advantage of
using a lambda instead of a locally defined function is that you don’t need to invent a name for the function -- but that’s

just a local variable to which the function object (which is exactly the same type of object that a lambda expression yields)
is assigned!

3.10. »{t4 Python % %# switch 5} case iE4) ? 45
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3.13 TTLLUK Python %iZAHH2EMREE. C HEMIESD ?

Cython compiles a modified version of Python with optional annotations into C extensions. Nuitka is an up-and-coming
compiler of Python into C++ code, aiming to support the full Python language.

3.14 Python IN{a &R 7 ?

Python 774 B AT BURT 5L 8. Python (ARHESEBLCPython (51 T HORAG A W P55, FH-0l
JH 5 —RIALHRRICHES | IARER, 2 S SAAT IR AS: I SR R A RS W] U7 I B AR BRI T LA R . g A8t
Bep fit T AT RAR . FRBUEIAGE R B AL A e 2 SR s KL

Other implementations (such as Jython or PyPy), however, can rely on a different mechanism such as a full-blown garbage
collector. This difference can cause some subtle porting problems if your Python code depends on the behavior of the
reference counting implementation.

fE—2& Python S, PATRAURY (FE CPython H TAEMIMRYF) WIAESHFE/ISCIFHHIIAST:

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

Indeed, using CPython’s reference counting and destructor scheme, each new assignment to £ closes the previous file.
With a traditional GC, however, those file objects will only get collected (and closed) at varying and possibly long intervals.

ARG 5 R TAEA python SEBLRAUAS, R S 256 PR SCF B with 4] Joi€ WA BT S840
i, XHRARL:

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

3.15 At 4 CPython R {E HERSRIMIREIKFZE ?

e, B CRRIERHE, BCRERSI. (A9, SRAATH Bochm GC . BHET X 5 HMNTH ({1
ARG WIARR, TR LREN, R RSBV #ik Python (T, FE M
BT

Traditional GC also becomes a problem when Python is embedded into other applications. While in a standalone Python
it’s fine to replace the standard malloc () and free () with versions provided by the GC library, an application em-
bedding Python may want to have its own substitute for malloc () and free (), and may not want Python’s. Right
now, CPython works with anything that implements malloc () and free () properly.
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3.16 CPython BBt At AFERAAEARE?

24 Python iR If, M4z JRyfin 4 23 [A] 2 Python A5 | AR G A SO BRI WERAFAERRERG I, AT B
KA OL C oy BL i 5L 28 A o R T RERE R (B AR Purify sXRER) T H SN ) o B2,
Python 7EiR H IHE BN A7 I S8l B B A 4R

QIR EE5E ] Python FEREHUN MR FLLE 2R, WM atexit BiHUEFT— e, SRHIMERX LM A

317 Hit4%E B TLANSIREIERE 7

Lists and tuples, while similar in many respects, are generally used in fundamentally different ways. Tuples can be thought
of as being similar to Pascal records or C st ruct s; they’re small collections of related data which may be of different
types which are operated on as a group. For example, a Cartesian coordinate is appropriately represented as a tuple of
two or three numbers.

Lists, on the other hand, are more like arrays in other languages. They tend to hold a varying number of objects all of
which have the same type and which are operated on one-by-one. For example, os.listdir ('.") returns a list of
strings representing the files in the current directory. Functions which operate on this output would generally not break if
you added another file or two to the directory.

TRAIE AR, XEEME — BT T, WA AR EAETTR . IR AR, XEWE
AT AR IR . A AR AT UL key, UL HBERFSCALFIARSI R AIAE ey

3.18 FFREIN{T7E CPython chscIpay ?

CPython (81|52 bx L I AS K BERURRAL, A2 lisp WS IHER . xS DR AR HAR IS R 105 | IS 4K
A, FAEP LG O B R 1 i B A B K a8

ERFRTIFNR a 11] BEAERA - SHIRMR/NSRT I RE T K .

HEINEEEAIU , RS | BRI H R T 28I 7 R PR o B AR IS NI 1R s 24 %41
RIS, Sl —2EBMY 23], DABEAERE TR ALK AT 2L BriA B RN

3.19 FHMEN{F7E CPython shsin) ?

CPython [ 7 SLSE BN AT AN A . 15 B-RIAHEL, RAERZHC 0L oA (H BTHR LA EAE)
Peft T RERIPERE, T HSCEBE R R

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

UL Ay RSB A SR ETT S S A (R AT AR . SRR AT AR R, WIHAE AT R AR fh, PRI
WA ER S A, (Hig, BT IR ER SR AR IO E R B PO (A, Py RAE 7
BEUEEH . R)5, UARZEAE T I P AR R BRI, FFCAREIE, O HMAEAR . AR R
HIBME, MASEEE, FOATERIG AR H R EIRR R ES A AL

WERRAR B RSN RRG Wi, ARSI o cdl; MRk tuple (L) Bl —4ocdl, HAHS
N AN . TEALRAATAZRY, R AT DA B

EAFE i — LR R R 5 -

o WAL SR ID) S, XANEER, PESIER RS — N EAMEERIR, BRIk
25 pidm:

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

251Kk —"A KeyError 5, PN AT MM (1, 21 MY id 5179 id K. SaE5, ¥
BB == R LR S, WA is o

o BRSNS B EAT A . X B R, RN AT AR RSN R AT AR SR A S5, RIER
RS R HEATCFRIERR o

o ARFSIERA N, AR A EEEEN]. MREINSICEE SRS, R AR P — S
PABREZRI R R . Bl — A EENFMALETH: d.keys () FIEEMERS T TR .

o FEPIERAMETISE)G, WARICOHHR B, FEUE , BRI ABCE FLE A TR 5 AR AT AGE
B I FAE N B TCAL o KFATAN A B O IR 2]~ ML oS5 R MR L R 3 2K 1) g 3 e i o A
B B ATIIXR TR & FETC R

There is a trick to get around this if you need to, but use it at your own risk: You can wrap a mutable structure inside a
class instance which hasbotha__eq_ () anda__hash__ () method. You must then make sure that the hash value
for all such wrapper objects that reside in a dictionary (or other hash based structure), remain fixed while the object is in
the dictionary (or other structure).

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

R, WMATHE T2 R 5L 5 50T B8 1T DA S AR U H A ] REME i AR F A 4%
AN, RN, R o1 == 02 (Hlol.__eq_ (02) is True ) W hash(ol) == hash(o2) "
(Bf “ol._hash__ () == 02.__hash__() ), TGIBXEREEFH . WRAEARRRHLIX RS, F

BRI HA BT hash BE5HAAG-23 4k
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In the case of ListWrapper, whenever the wrapper object is in a dictionary the wrapped list must not change to avoid
anomalies. Don’t do this unless you are prepared to think hard about the requirements and the consequences of not
meeting them correctly. Consider yourself warned.

3.21 At 4 list.sort() ZHREHEFFIZFR ?

FEPEREAR BN OL Y, AUOCH T HEP A il — (s 22 —FhiR 9% . BIBE, list.sort () XHIFRIAT T
WA . N TR —FE, EASRECHRFRIIR. S5, SEFEAFRREIA, AHOHEERE
RHFHIAR S, A 2 BN 52

URELREIHAIR, WEHTNE sorted O B HBRAMARBLRAIEAHIR P QISR X HEFTHER
FRARMml, B, R Ak AR I % keys HEF:

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

3.22 fn{a7E Python thigEFOSchEE OHE ?

Hi C++ Ml Java S5 R AERYBLERE DUBTER IR T RCBR A I VAR s 5 2. ¥R 22 AN R 32 1R 1 20 128 P
S AT BT AR AT

Python 2.6 #¥ il T — A~ abc B, FuifF & A5 52 (ABCs). & J5 0l A /il isinstance () #l
issubclass () Kk #r SLHIa 2 & LI THEE M ABC, collections.abe BHE LT —4HAE MM
ABCs ffllll Iterable , Container, fl MutableMapping

Xt Python, ¢ M A2 1AL ] DA i 20 P 04 38 24 SRR SR 3R A5

— ARSI BE AT ASR AL DI, R DAV AR — 4175 Bl ¥ 2 Python RIH AT A
PERMIARIEAT, PDMROLRI ARG “ A IRMAL" . RGO oMl Ee LR, i &l DARE M 1Y
fATER “HEACHY (stub)” BUMEEFTHA B, FTPAREI doctest Fl unittest MEHREEE =7 MHUHE SR
PRI, st i iy a7 .

An appropriate testing discipline can help build large complex applications in Python as well as having interface specifi-
cations would. In fact, it can be better because an interface specification cannot test certain properties of a program. For
example, the 1ist .append () method is expected to add new elements to the end of some internal list; an interface
specification cannot test that your 1ist .append () implementation will actually do this correctly, but it’s trivial to
check this property in a test suite.

IWEMIREHERA N, H HARR R BAHRI BT N 5 Tk — M H i A7 i S 1 1 1 T
K, EESRAEG AT AT bR AU 2 B S0 S M E AR . 244K Python o R VRVRR T SRR 1977
X, ARG EATATI B .

3.23 Att4iw®H goto ?

In the 1970s people realized that unrestricted goto could lead to messy “spaghetti” code that was hard to understand and
revise. In a high-level language, it is also unneeded as long as there are ways to branch (in Python, with if statements
and or, and, and i f/else expressions) and loop (with while and for statements, possibly containing cont inue
and break).

One can also use exceptions to provide a “structured goto” that works even across function calls. Many feel that exceptions
can conveniently emulate all reasonable uses of the go or goto constructs of C, Fortran, and other languages. For
example:
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class label (Exception): pass # declare a label
try:
if condition: raise label () # goto label

except label: # where to goto
pass

This doesn’t allow you to jump into the middle of a loop, but that’s usually considered an abuse of got o anyway. Use
sparingly.

3.24 A LIRIGFFFE (r-strings) FREELIRFHIGERE ?

%@ﬁﬂ%,EMX%%%@ﬁ&%H%%Z@Eh%ﬁﬁﬁﬁﬂﬂ%ﬁ%%ﬁ%%ﬁﬁ,%Ti%ﬁ%i
TR,

JER P BT S 17 AR ST B C R SRS S BEA AL PR (32202 IR NIk 5 [ 58) Bl A
BEI AL 5 A VCRC A R AT B 58, PSR P AP FR R RVRRX R Bk, el ad i 51455
EE SCBURIALEL SC 4 o 24 r-string T E TR H A, X 2E R TARRIARGF -

R A 2 Windows #4247, LRI Windows R GEi R AL IEARHEL

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

R EAE AN DOS Ay S HI AR, IHZEPA TR Bl

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

3.25 Attt 4 Python iz HEMEMER “with” i&4G) 7

Python has a with statement that wraps the execution of a block, calling code on the entrance and exit from the block.
Some languages have a construct that looks like this:

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

A& Python Ht, iXARHEEAH & AN -

FAhiE T, 0 ObjectPascal, Delphi I C++ AR AL, [T PAZEA S HIMBALE 2 LA 20t . X2
TSR IR BT, - AR B A R I T B AR R A A I8

Python i I B8 . F5 LA AT REALEAEZATIN G| MRS J@ 4k o ] DABIAS AL SR I8 i sl o3 1 B
R ICRE L ] B B B ME S U R AT 2B e R, ERm s A re?

Bidn, RAAN AR E:

def foo(a):
with a:
print (x)
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The snippet assumes that a must have a member attribute called x. However, there is nothing in Python that tells the
interpreter this. What should happen if a is, let us say, an integer? If there is a global variable named x, will it be used
inside the with block? As you see, the dynamic nature of Python makes such choices much harder.

The primary benefit of with and similar language features (reduction of code volume) can, however, easily be achieved
in Python by assignment. Instead of:

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

ref = function(args) .mydict[index] [index]
ref.a = 21

ref.b = 42

ref.c = 63

WEARFAPATHEEZRRIEN, o4 Python FEiafTIHENT A FRIEE , M S8 A UA KAk AT — AT -

Similar proposals that would introduce syntax to further reduce code volume, such as using a ’leading dot’, have been
rejected in favour of explicitness (see https://mail.python.org/pipermail/python-ideas/2016-May/040070.html).

3.26 £ AT ARZFF with iE4) ?

For technical reasons, a generator used directly as a context manager would not work correctly. When, as is most com-
mon, a generator is used as an iterator run to completion, no closing is needed. When it is, wrap it as contextlib.
closing (generator) inthe with statement.

3.27 Kt 4 if/while/def/class {EEQFEEES ?

B9 T T n] S (ABC i H LA R L ). FIE— T4

if a ==
print (a)

5

if a ==
print (a)

TR A B MM 52 2R, X FAQ MRE R RGBT, B S R R AR X
H R

3 R  2 BS A A R i SRR S ) AR s AATRT AR -SRI ZEH I
BE, AL XS R P SCAS HER TSNS A 14 AT -
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3.28 A ft4 Python #HIIRMTAHMKER ITEHES ?

Python FLVFAAERIZ, TEALRIS IR FER I R R -

[1, 2, 3,1
(‘a', 'b', 'c',)
d = A
"A' [1, 51,
"B": [6, 71, # last trailing comma is optional but good style
}
AU SRR A

WA, SOl EC A FR{ESTAEZATH, WHERSIRMEZ LR, FoAALICELE LA hds g
Fo XEATHR AEHHT, A SRR R

AN ML S 22 P HOEAZ W E R . AN

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

]

RXAFIRFEARAWATCR, HER B = "fee”, “fiefoo” " fum” o I L5 il A GRIX AR 1R
He

FUVF R RISt T AR e AR AU B 2 A
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cHAPTER 4

REEFES FAQ

4.1 & R Y HCHE B o) =

4.1.1 IR BT LA RSKM X ESRERRE A 7

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

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

4.1.2 math.py (socket.py, regex.py %) BYiESC{ET7EYS ?

URARA BB PR, ATREE 2 IR, SO C, C+ B A 4 1R 2005 7 SC B B &2k
k. ﬁﬁ‘%ﬁ?ﬂﬁﬁ%‘i&ﬁiﬁﬁ%ﬁﬁ%? Ffl mathmodule. c XM SAFIAE C AU HRH (AR
£ Python H3%H).

Python 1 (%/b) 45 =Hpide:
1) {iJf] Python Zm S 1EL (.py);
2) fiH C S HSiASmERE (dll, pyd, so, .sl%);
3) i C 45 HE B MRS OB, BRBUILS I, HiA

import sys
print (sys.builtin_module_names)

53
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4.1.3 7 Unix thiE#¢it Python BIA ST ?

IR B SR AU P HATHY, FFHES—ATRRELA #! Fk, JETHER L Python fiREZR I BR A
F—E PAAPST chmod +x scriptfile Bi& chmod 755 scriptfile &),
FoRAREMME, REENTE:

#!/usr/local/bin/python

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

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

#!/usr/bin/env python

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

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

#! /bin/sh
mmww.n

exec python $0 1+ms@"

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

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

4.1.4 Python thfF curses/termcap g5 ?

XFF2 Unix R40: ArifE Python 5% &4 TS HE Modules - H SEHFfafy curses fidk, HERMAI A5, (M
= AF Windows F& AT Windows H1{% 4 curses ik, )
curses FiH T FREAY curses B, [EI 574 ncurses #11 SYSV curses IR Z & ANNAE, LB, A~

] FAFEE SR . BRI S . X RIRE X MR AR ZE U BSD curses BURIHEE RS, {Hi2 H Al
FELES (1 R GE R SATAEIXFIE L -

4.1.5 Python h#E7E354l C B4 onexit() HEARAD ?
atexit BIHRHL T 5 C ¥ onexit () PRECRIIMTIM KL
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4.1.6 At aRHESLERHFFEIIE?

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

’handler(signum, frame)

PR 724 P A T

def handler (signum, frame):

4.2 EHES

4.2.1 E#MiX Python 12 4 ¢ ?
Python 74 WM IIHAHESL . doctest BiBRMBIERMY docstring H -4 /R I F BT, X HLE 275 docstring
HE R R — 2

unittest HHUE— M Java FI Smalltalk I iUHESE A SRR Y I HESE .

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

REFPI “a)m @ AR R R

if name. == "__main_ ":
main_logic ()

FEHCEAERR TR B ST

— BARAYAR P C AU — R BN NI A S S, ARBER %20 5 I s BORAR INIX 24T . m DAY
H 3h AT — 2 5 0 A G2 B . X W SR (DT 75 2R T AR, {H2 i T Python J2 N1t iy
HRGHBLESWHAES . AR LA 5 A=A (625 45 I R R S AR S M R AT A8, [R5k
S Ty B AT 1) L 2 Il

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

if  name_

== "__main__ ":
self_test ()

L] Python SLEL “f” #201, RIMMERE 25 B2 SN 1 A H A RR -t nl AFE SN DA n] st
Frinisd

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.
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4.2.3 ERF—RRAKE— R 7

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

4.3 ZIEHEX
431 EFPERERSZRE?

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

4.3.2 BMEEWBERAET Afta?

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

import threading, time

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

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

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

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

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

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

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

time.sleep(10)

A time.sleep () fH—NAiEm SRR, (ERAES BRI ST, H—PDINERHEH queue Bilk
B queve X5, iEE—NELFEAEIZTTA T append — >4 HHE] queue Xf4H, LA queue X5
HE IS AR B A BT
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4.3.3 IMIESPEL SN TIEEE?

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

o, AR E A R SRR, IR AT AR SRS, ) queue BIHORBIEAL 55 51K NS .
Queue %@ETP*/\T*/\%?%X]‘%E’WJ%% fefit T .put (obj) IEAMITER, FHHAAN .get O Jrikik
Wﬁ§0ﬁ¢%%ﬁﬁﬁﬁﬁm%ﬁ¢,M%%%tAE%Az&ﬁ*mo

= NN DGR

import threading, queue, time

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

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

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

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

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

IBATIF S AR N i

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

Worker <Thread(worker 1, started 130283832797456)> running with argument O
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3
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(£ 50

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

ERBIA SR ARECE Z (5 5 Queue JHRAL T 2R 1T,

434 EHEMEREEREZEREN?

Python VM N#R&: A fHl global interpreter lock  (GIL) FeAfgfala]—mfa] A G —A~fEiaf7. HH Python H&7E
FATRLTE A Z YA VI pgdi Rl DLE i B sys . setswitchinterval () $§:&. M Python F£/%
AR, B RFTRHE S AR — 548 X ) C A SR 5111 .

PRI Bl , BARRSEREE BRY PVM FA7 0 S F8 & 00 R misihn b, Py gdead (int, list, dict
&) AR RN SRR T AR RE TR .

HOPRYE, THAEFEZE TR (L. L1, L2 2515, D, DI, D2 2%, x. y X%, i, jkint4&h):

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

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

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

AR T

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

T8 36 A G R B A A S 5 VTR A O IR del () Jrik, XATRES SR L.
X AN R A TR B AN At . R A BE RIS, 6 R !

435 FEEMRESRBEUD 7

global interpreter lock (GIL) #9404 Python ¥5 5 i Z A% MR 4% _EIF BB A7, BN (JLF) BTA Python
RS A ZERIE] GIL B A REiztT, FrPAZ AR Python F2 /3 HREA &b H—A4> CPU.

1 Python 1.5 B, Greg Stein ¥ & T — A58 W 4N T 6 (“free threadings” %MT7), FERRT GIL, JfHIRLEE
EAERBIUR AR . Adam Olsen it tHAEfBAY python-safethread T H HAR 7RI L. AERE, TR T
Rl GIL il H 7 KRR B, XA S R R AR P i MR A R I (2018 30%) .
HIX I BIRE IRANRETE Z L4 ARG F Python! AR HLFERHES A k2 * 3R *, TR EZ * &R .
B concurrent . futures M ProcessPoolExecutor FE4RAL T —ANAj AR 7Y% s WRARIESHE
5oy R 245, FTPAEH multiprocessing BUEHEIINZ APL,

T Yl C ARG S C AL BIFE B AL S5 I, ] DAEZ AR AT C USRI GIL,
TEHABL AT . 211ib Fl hashlib SpRiE AR E 20X R T .
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WA BB GIL Wiz FRaR RSB, ARSI R RSN ZIL X g . NERE, XA
RERE . T HETFZ MR SEIEA 2JRIPIRE, NIHGX R —IRE R T AE. 250k1E, /NERERRE
PR GATEA, RGP A GRS B RARIRS P . HAL RIS A En BB s)5%, XA
HAS R R S B RIS . 2545

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

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

4.4 WA S5tk

441 BRMBRSCE ? (RIS AEXOEE )
ffiff] os.remove (filename) B{ os.unlink (filename). &H os I PIIREUE 2 Y. XD REZ
—HEY, unlink () 2 XS EECZE Unix REEH A PRY4 5.

WMREMEE R, Wiz os.rmdir () ; {#i] os.mkdir () Al H . os.makedirs (path) &4
path FULMIANFAER H %K. os.removedirs (path) W MBI HZ, REEMEEZEM; MRARE
R EEAS H SR A R g2, WA shutil.rmtree ().

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

WRFEEW M, i £ = open(filename, "rb+") FIFF XM, SRJGMIH £.truncate (offset);
offset BRIAZ U HTHY RN E . WATAXT A os.open () FIFFHI Ui os. ftruncate (£d, offset),
Horp fd @ SCUHEIRTRE (— A/ IR

shutil WA E T LB SO R %L, (036 copyfile (), copytree () fil rmtree ().
442 EEEFRIXH?
shutil B E 4 copyfile () AL, y17, F£ Windows NTES & I, ©AE G| #ACL , AR

il macOS HES+ 4 b(1) wEisr S, RAFXMH WAEMR DM B0 B SRR R T 8ds, RAEEH
shutil.copy2 () AIPAPREEKER ((HARAH) BNZ.

443 EHIER (RBA) —HHIKIE"

PG A " HERIEEAE, RN struct B, RO DABERCEL & bR GEE 2 ET) 1
FAFER A Python %142, L2 IRER .

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

import struct

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

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

XA R (B s SRR SR ) , IR TTLAET array Bk,
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ik EiEE BRI IS, SRR A R AT IR SCE (X R open () BREUEA "rb") . AN
(BN) A "o 593G, SCHESASCAREERSTIF, £.read () 2R str ¥4, WiAE bytes ¥4,

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

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

4.45 E#:iFE (RS232) &0 ?

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

1T Unix, 57 Mitch Chapman & 7757
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

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

Python U2 2 @ —XHIK)ZE C U RRFI = 2 A .

XFTFE Python Hrifi i Y open () BRELEIEER ZHOCHXT S oKL, £.close () A Python [ £ B2 AR
WA KM, I HSXPAIRZER C U AT . 75 £ B m g i, Brid sk b sy 3 shab 3.
{HH T stdin, stdout £ stderr & C W45k, 7 Python FR &N B RALIE . 24T sys.stdout.
close () 2¥f Python FSCARTRAMCANE KM, (HE T & KM 52 R SR AT o

B PX = F W C SCHHRERTFITE, Be/RMAZFAR SR Z X AT (e, X ] BE 2 403 VO 14
&) o NSRS X AME, i os.close () :

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

R AR 0, 1, 2 fUF

4.5 Mg / Internet 4R3E

4.5.1 Python thiy WWW THEHA?

Z A E S 2% Tt internet FI netdata X P P25 . Python A7 AR ER R A B AR A4 78 ik 55 i FH 4 7 i
web R4t

Paul Boddie 44/ 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.
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https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_python
https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_python

Python Frequently Asked Questions, %4 % 3.12.0a0

4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?

KAFE L POST EHARPUM L, A4 A0 RE & FA M g ?
). XEZ M urllib. request K HF 1

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

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

# connect and send the server a path

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

WE, BEAEASSmEH POST #/Ed, TiRFAFHRUMEH urllib.parse.urlencode () 43—,
AP, NSRS & T name=Guy Steele, Jr. Hif:

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

S
# 7 urllib-howto FREUE Z /R .

4.5.3 £ HTML FEERATARR?
PRATDAYE Web 2 wiki T 6] 30314 24 I HOBER:

4.5.4 EER Python BIZ A& XRHF 7

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

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

server = smtplib.SMTP ('localhost')
server.sendmail (fromaddr, toaddrs, msg)
server.quit ()
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1€ Unix R4 6 ] DA ] sendmail, sendmail F2 ¢ i 7 B AE AR RGP A —FE, HHZETE /usr/1lib/
sendmail, AWEAE /usr/sbin/sendmail, sendmail T} T SXHRA B . DAF2aRAGICHE:

import os

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

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

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

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

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

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

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket By connect() HiEEFEREZE ?

HES T select BiiibIE socket F4 /0,

I 1k TCP 8 A A PHEE, /RTTASF socket 1% R AEPH ZEAR . iXAE 4R AT socket . connect () B, 14F
SO RISERER: (ARATRE) g2 IRE]— M S . errno 5 iIRIBAY R . errno. EINPROGRESS FKiNi%E
BEAEM AT HIR A 5E . AR E R GORHR BN FIME, T IARTRE B AR R A 2R B ALE .

YRATPAH B socket . connect_ex () FiERMAA B ST, ¥ HiIRE ermo {H. EIHFTH, VR DARY
JE R socket .connect_ex () -- 0 8 errno.EISCONN FE/NIEREE 58N - BEE R AT DUKF I socket
f£45 select .select () REEEEE.

Fil: asyncio BIHURQL T A MR KB, ERIRG S AR ER M AENH. H=T7
Twisted FEgd— T HIDBEF & iR ALaE .

4.6 RiEE

4.6.1 Python fHFHIEEAMEONL ?

Ao

brifE Python I60 % T B TR AL IA A4 140 DBM Al GDBM o FRILZAMAAR sqlite3 i, SBIHURAL T
— MR R R T AR KR R .

REBRATBIRFEHC 430 &R Wit wiki TR SRECEZFE .
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4.6.2 £ Python chin{aSEEF R (L5 ?

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

47 WERRF

4.7.1 Python fEELERBEHEL ?
random Bl PEARSTHRSC I T BEBLE AR AT, 8 FH Ak A Al i

import random
random.random ()

AR E 2R ] [0, 1) 2Z [A] Y BEATLEE REL
AR IS V2 HABR) L IR A s, Bilan:
* randrange (a, b) &[] [a, b) XX[] A H)—REARUEL
* uniform(a, b) iR [a, b) X[a]Z [A]H¥E SEL.
e normalvariate (mean, sdev) {#iHIES (E#h) 10 RFE.
A — B R B BB P A B TR, il
* choice (S) MAERTFH PRIPLIEFE—1ITR.
* shuffle (L) SMFIRNATIFIES, BIREHBEHLAITEL.
A Random 28, RATDARFHSEGIME,  FI R BB 2 A i) BEATLE A s -
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CHAPTER D

¥ RARNE e

5.1 fq[LMfEM C EECIEBCHERND ?

Jef, BEOTPATE C R SR, Ak . S R R N B . 7ESCRY extending-index HAHER .
REHH R Python 5 FE LI X 4> 28T

S

5.2 ALMfEMA C++ IBESEIBECHERRD 7

2/, APAEEA C ++ IR C BZNEE. 7E Python include U4 JE BICE: ¢ extern “C” {...}°, F4F Python R
AR BRELZ BICE: extern “C”. HAAME RIS REGEES C ++ MR TEA R —MFEE.

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

Cython and its relative Pyrex are compilers that accept a slightly modified form of Python and generate the corresponding
C code. Cython and Pyrex make it possible to write an extension without having to learn Python’s C 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.
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5.4 tn{g £ C I T(EE Python i ?

PAT AR B R E MR ECH PyRun_SimpleString (), BEEZENFFRESEHMN TR _nain__
1B SO PATIHAE SR [E] 0 THE & AR R (BU4E SyntaxError) BFRE] -1, QIRARAEETE 2 a5k
A PAM# ] PyRun_String () ; 4E Python/pythonrun.c & H PyRun_SimpleString () HIJEIG.

5.5 tnfa#E C h3HEE Python FKixXK{E 7

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

5.6 #nfaIM Python Xf&shigH C #9{E ?

X TF X SRR, R 2 e, PyTuple_Size () AR [ HKJEM PyTuple_GetItem() AJiR[]$§
FEFT ERI . XTSRRI AL PyListSize () Ml PyList_GetItem().

XTFAH, PyBytes_Size () WLREIHKJEN PyBytes_AsStringAndSize () &I~ MEHEHEMNK
FERFRET . 1TERE Python FATHR I AEN A, FIL C /Y strlen () RRBEH.

BRI — X RBL, BB E Ak NULL, SRJ5f ] PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

A A% Python X4 ES APL, SEAFTIEE % 4R 4t— %2 Include/abstract.
h THEFE. B PySequence_Length (), PySequence_GetItem () XA IH 2K 54F & Fh
JE1) Python 7 A 47542, Bb A AT i F i 22 HoAh A A0 B 5] AN (PyNumber_Index () 45) PAJ
PyMapping APT H{) & FL i 4545

5.7 wnfafEf Py_BuildValue() BIR{EERERIITTA ?

KRAPL. WiZ{fiff] PyTuple_Pack () »

5.8 tnfg M C AR FEIE?

A PAE ] PyObject_CallMethod () PRECKRIHH AN RAMEE FiE. ESRHZNS . BRAVFEAS.
Zl py_Buildvalue () BT RIS FAFE DA BAL A T A S HE:

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

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

BT A SCIERT G 7 seek” I IEFFAE ASEL 10, 0 (B0E S RAYFEH7E):

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

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

5.9 infa#zx PyErr_Print() (S(TEDZ| stdout/ stderr BI{EfIAE) B9%
H?

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

EN X — A R AR 2 ] io. StringTo 3

>>> import io, sys

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

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

S RRERCR Y B E X GAREA R LAY -

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

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!
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5.10 M C el A Python 4REHIIEIR 7

ARAT LA I 4 Ty sUHRAT — R T O G (5

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

WEREEH AR F A (AIEEARTFAET sys.modules H1) , X SAIIAMKIREIER 750 H2 fif B o]
)

sys.modules ["<modulename>"] M. TH ¥R T IHASRABHIM AT 6y 2 25 1H]

PRI AEAET sys .modules 1,
AR AT AT ATy AR Ty R JE e (RIVBEH b SRR 44 %)

]
B H AR

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

P PyObject_SetAttrString () AL As Bt 2 v DA .

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

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

B C++ B, HSRCIRAES, HiEf HtbikiF?

5.12 FfEM Setup XHEFHMT —MER, Kt 4 make RMT ?

LAY W VABATAFEE A, AR ATAF, WM R . (B AS TR —LE LI shell 1A% 55
F, T HIXAS bug R/, FBERAMEFREX AR )

5.13 wnfalifiky & ?

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

br _PyImport_LoadDynamicModule

X JriztT GDB:

gdb)
gdb)
gdb)
gdb)
gdb)

$ gdb /local/bin/python

run myscript.py

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

br myfunction.c:50

continue
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5.14 FHAREE Linux R4 LY%RiF—4 Python {51, {(BRR/D—&H. A
t4?

KZEFTH0 Python I[RAS AL 2 /usr/1lib/python2.x/config/ Hi, % H 9405 441% Python § &

GRS E

%FF Red Hat, %73 python-devel RPM DA B B 344
%}F Debian, izf7 apt—get install python-dev ,

515 AR “WATFEE" 1 “WATN ?

A, A BEL Python S H AR IOAT N, TER A SRR (900, BB T “if” iEARIk, BE A
RUFESHEAFRHES), B MESRIR, (HYRATCROT, LRSS T —AEEH RN R

1 Python 1, I DAREH codeop Bilk, ZMIHAER B MATas 14T 0. BN, IDLE g6 17X 4>

1 C AT IR B AT B 2 PyRun_InteractiveLoop () (A REFEH LA ) FFil Python
PR A IR AL B A . BT DA E PyOS_ReadlineFunctionPointer () g %A H & i A K.
HEREZIRN, S Modules/readline.c fll Parser/myreadline.c .

5.16 Ik FIHRE MLH) g++ fF5 _ builtin_new 8 __ pure_virtual ?

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

517 Gt BRI — 1R, HobhIoHE#E C hstl, MEMFEE
Python chsc3fl ({540t 4k% ) ?

sy, BTDARRNESE, 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).

5.14. AR Linux REE L4iF—4 Python #3, (BREBRD—EX#H. HA? 69
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CHAPTER O

Python #£ Windows _ /Y& Il (5] 2

6.1 FEHTE Windows TizfT— Python 2% ?

XA e —MATEAY . QSRR EL 4R AE Windows fU G AT s REFRI ik, — VIR ms i R
SR, ARV ERN ALV

R AR B ARSI A, T WR e SAE TR Ay P2 7 17 W 4\ Windows iy 4. HTEILT
PRATAERR R A R R emd R AQUEX RN H o ARIVIZAES K BMRE 2R8I T X E 0, PEARS
A #|—4> Windows ” fir 4R /R, Bl AR BRI

e |

BT P T RE AN, i FLUSTA W] B A HABZR VT, BT MR & BRI AE R A4S -

’D:\YourName\Projects\Python> ‘

HE I P2 LR B 55 A7 P R s G 5 e AT Al H B . MR8 T s, e AR RE4T
Python 27 T .

Python [l 45 B4 75 h— UL Python A 35 AORR P RALEE . EREAEIBUBIA, RSN, RIEH
I RIS TARIRE R o BT DAZERE ZEHHARE SR A AL B 1) Python 1A E?

B, WitRarQE DREWSR “py” AR ARIT RIS WERAT I — e 0, Sl A @< py
IRk I

C:\Users\YourName> py

LR VAR e VEN VERe s H-OF NILE

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

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

>>>
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RS T 28 A “AXE B FTTT . X EMRE IR T ASE A A Python IEAJEIAS, FHAEERFHITEFAG &
file X2 Python it RKIYIHELZ —. AL D RBAIFRFEER

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

W2 NABAE B A S /E 5 8 0 5 v AR i TR . A4 R A2 B, Python &I}, M exit () K%L, =
FHAE cerl I 2 . Z )5 Enter Bk [0 Windows iy RET .

VR RE A AE TR A B A4 H 48 » PR 425 » Python 3.x » Python (4 4-47), izfTEa & thBl—4>
HHE >>> FORKEIE N TERZ )G, WRIA exit O BRBEiE cerl-2 HEHEE K 2H% . Windows
SAERXAE HHHET—A “python” fip4, I HAEVRA ILMFREAS IR P E

BAEFATIE py ayS T AWARH], nTUARIA Python AR 1. 1R BRIt Python JHI AR i) 468 X ¢ A2 AT X%
f&o fBis Python JIANI T 500 LIFiv 4 4 hello.py, JFHan S PRFFAEM T H AT, A2 R DAA 52K
DL FER 2R P

C:\Users\YourName>

HABAERT VAL py G PATIREIEAS, RTEEA py FIEIAR #12:

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

6.2 IE4it Python HIATIHT ?

1t Windows =, #51fE Python 22487 CLAF.py 4 J44 15 SCH AL (Python File) A RHK, i SCIFRALER (M
BATIREARIFT T fir <> (D: \Program Files\Python\python.exe "$1" %*). X[ DAflIATEAy <
FERFE TR “foopy” I, ANSRA BRI “foo” WM TCFTHASCIFY 4 K IAT AR,
W5 A py #SINE] PATHEXT $RbAz e

6.3 Aft2HBHE Python BEF&BaEE 7

%, Python 7£ Windows LS BRRER, (HMH/RESH RIS Python AR BAR KIS B A e /E 3. 4
NS, FEHAECEAN R () Windows 4% |, Python AIn[ A TAEFHR LS

AT REZ TS0 B R R BRI B DRI Y 2R RS R TC B S R SCPE R 8 P I A B TR
i, S REHIR T 2 B BE SR . ERE R RE RN AR ER T ELE , WA
PUEATZFFERRCE . MY, McAfee REFEIFERF EBCE NI IA SUER GV, S5 XA .
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6.4 B {EM Python BIZRFI{ETTHATICH 7

TS 4o T Python fip A )32 At s B 4709 —HE G427 ¢ 205 AT HORAE BT S TR B

6.5 *.pyd 3% DLL X#FHERA ?

=y, pyd AR AL, HAE 25 DR — 4K foo.pyd 1Y DLL, HBAE LM —1 KL
PyInit_foo () . SRJGVRAIPASHE Python fAFY “import foo”, Python 482 foo.pyd (DA} foo.py . foo.pyc ).
WRLEE, $2RF A PyInit_foo () RWHAILE . AN K .exe 5 foolib #4%, H AiX £ 58 Windows
BLRAFHE DLL .

i, foo.pyd 118 & 1% & PYTHONPATH |, 5 Windows Jfl T2 foo.dll (kAR . IL4), foo.pyd A~
T EAFAENRABATIRIART , MAERIRRRR Y 5 dl g5, WIFE A . 458, R import foo , NIFR
% foo.pyd . 7E DLL H1, 4&EAEIEMAIS A __declspec (dllexport) FHH. fE.pyd ", HEHEEAE W] FH sR4L
G L.

6.6 FEEHFIE Python iR A— 1~ Windows 2% ?

1E Windows [ FHAEFF HH i A Python fERESS P LARZEINR :

1.

W AT HBEEAERY .exe U N R Python . 7F Windows |, Python W44 f2—4> DLL , jX#EA 7] PA
AP F AR A SR E DLL i, (X255 — N ARicsrk iy s s, ) M, 3% pythonNn.d11 ;
T LEELE C: \Windows\System ', NN & Python ffiiA, % “33” {3 Python 3.3 .

VRAT DAE 5 PR 17 4 5 SN 32 3] Python o #4422 Bk 5 4842 8] pythonNN. 1ib |, WiB {7t
HEH R HEHE pythonNN.d11 o (—R¥iW]: python NN.1lib 2FrifRy “import lib” , Xf W F
pythonNN.d11 . B HE X THHERNFS.)

i AT B BE B AR K Hb fAT Ak TR R R L, — VIR AE aE AT B kB AR AR RS b Al Win-
dows [ LoadLibraryEx () & /)¥ fll 2 pythonNN.d11l . AU B B 05 25 {6 F f# J§ Windows [
GetProcAddress () IR KITE% 71 pythonNN.d11 R FFIEHE (B Python 1) C APT ) .
T ] DA LEHR 41X ATAn[ I8 AT Python C APT H ) AR C AARLHR 2RI -

WERARGE ] SWIG | AR5 B —> Python “§"JEARHL” | BORF N I A P 1) £ Fl 7 ¥ 7T {4 Python
1. SWIG R VRAL FRATAT SEMIBI A0 . G532 ARFBER R exe S P Y C AU () #RA 2062 DLL
S, Xl TR .

SWIG Qg —A> init lEL (—A> C L), HAFRBIR T BSR4 FR. B0, RS2 Fre
leo , W init BRECEBEFR A initleo() o AL ] SWIG [J1553%, W init BRECEFGEFR A initleoc() o SXWILA
AT A h B 00 T A R B2k

PRVT LAKE 2R B 2 i) C AR 4 B exe SCHAY I IR A2 ] TR0 B A0 R B35 [) TR A Python | (3%
FEH A KA C L)

A 2, AR DA A S AR B 9 s 4 {6 Python RS «

#include <Python.h>

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

Python C APL/EAEPAN FIRE, WSRARME I Bk MSVC Z AMi s 1 T 1 8 python.dll , 3 ASFFH ..
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M 1: SR FILE* 20 FTE “Bom” sRAUE 2 it IR NIRRT, OS948 9 FILE
SRS . WSEBIAEARTE , XA K - R hRE.

W 20 75 void RECE MRy, SWIG 42 A AU :

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

Py_None j&—4~7, " %S pythonNN.dll 14,7 _Py_NoneStruct [ AEHHEEHMITI M - [FIFE, Bt
HERFAEZ iR AR FR S P R RF IS ACAD B4y -

’return Py_Buildvalue("");

ﬁ?fﬁ%@ﬁﬁ SWIG ) stypemap fivd H S #EAT o, (AIFRTCEMHTAE (2 — 5841 SWIG i
F)e

6. /1] Python shell JHiA< ) Windows L JiJ /7 N B A7 Python MR 67 FIF A2 —MF 58 ALY
PRSI AR AR SE. MIB, R (3 wxPythonWindow 28) RZGIE—A> “ARHL” MR
Ho FHZE 13843 Python EREARRA S . ARATLAKF Python [ i/o F7E [ B SCRARERY _ LR _ X4,
PR A 5 B A5 read() il write() 753414 Python X5 (FEY JRALHH E L) .

6.7 Wit EAEHET Python [RIEEFIEA tab ?

A FAQ AW #I3R4F, Python H:xX45F PEP 8 , i %17 Python AARGHERE 4 =544 X 1/2 Emacs
python-mode ERiA{H .

TEATfgRtaes , IBEH RN SHEZE R T E . MSVCYEX A 4R, HHRE S E
234 5E Tools » Options » Tabs, Nt T 31258 “Default”, % “Tabsize” F1 “Indent size” 5 4 , ik
“PRAZSHE” PR .

WARIR G HIRAF S-S ER P 2% B, Python 25| % IndentationError B TabError . ik
n[PAIEAT tabnanny FEHARL AR A H SR .

6.8 INAHEANPHENIRA TEERE ?

(i msvert i, X2 ARifEl) Windows % J& 3 I, B TP riff kbhit O TRAREAH
SIS EBEER, PAK getch () FIFIREC A FAF AR Lo i

6.9 How do | solve the missing api-ms-win-crt-runtime-I1-1-0.dll er-
ror?

This can occur on Python 3.5 and later when using Windows 8.1 or earlier without all updates having been installed. First
ensure your operating system is supported and is up to date, and if that does not resolve the issue, visit the Microsoft
support page for guidance on manually installing the C Runtime update.
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71 BERSEE K6
7.2 Python it GUI TRE® ?

Python FYFRUEF B HE—AN48 1) Tel/Tk FA4-SEATTH M X 40982 11, FRCA tkinter . XA RERR A 5 L%E (N
BOSHEREZE Python iy —JEG %47 b)) FIEHAY. XF Tk WHEZFER, SfEHmEARLHEER, I
Tcl/Tk 11 o Tcl/Tk W] PASE A FAE ] macOS . Windows # Unix “F4 .

FAEZ PP, BB TURE H A5G . Python Wiki bt 7" —A~ B5-1-15 I -5 L) A9 GULHEZES .

7.3 753 Tkinter gyi5Ea

731 BEH “F4E” Tkinter 5 7?

Freeze (G4 “VREE") — A HRQIEMSI N AP I TH . 24 “VRES” Tkinter FJ¥ I, FTH A Z EATAE
GEPrindy, OMREF IR TE%E Tel Fl Tk J%.

— PR R KRR 5 Tel A Tk (A %A1, H HAEIZ AT (I 145748 Bt TCL_LIBRARY fil TK_LIBRARY
EEA AR A= RS

To get truly stand-alone applications, the Tcl scripts that form the library have to be integrated into the application as well.
One tool supporting that is SAM (stand-alone modules), which is part of the Tix distribution (https://tix.sourceforge.net/).

TEJE ) SAM B 415 Tix , 7E Python 3/ Modules/tkappinit.c FHFTN Tclsam_init () SEAYE 24 TH
H, 3 HX¥8E7 5 libtclsam A1 libtksam #4558 (W] e 4% Tix 19 ) .
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7.3.2 7345 /O RERTREDSALIE Tk D ?

1E Windows PAZNGHANT-46 Fl DA, ARE SN TFEAE FHZ6FE ! (ER ARSI i — AR VO A% . Tk A
5 Xt f) xtAddInput () XFMAEA, B RFREM— N EHRE, 24— A SRS ] AT VO #ERY
BHigE, Tk FIGIRRFSIH A XAl %L . 2 L tkinter-file-handlers.,

7.3.3 7 Tkinter h$BHFEATLTIE: AHH4A?
ZEWEIMAAAE: C&EE bind () FESE THOAMOIERT, B2, U FHXMEREE, X0
P EI A AT

LR BRI, IRAGEE Pl AR R THTE Tk SURf P &4k focus $54-. 1l #— MEMFERG
“HERLAEAD, TRELGEIRAMENE (MR RAR%E; &R takefocus 1) .
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CHAPTER 8

At AERBE R EZRET Python 7

8.1 4= Python?

Python 2 — ML P IE T, #FZ MMERF M. EAMNA G A MAEw 2 s N TREATT, B TAET
Google, NASA Hly5 RV 55 A R A TIT RN BT

ARARAE 3] B £ Python, &% Beginner’s Guide to Python.

8.2 At aBMEi ERIET Python 7

WERARAICAFIREG £ B2 3d Python, (HE AN IIAE T ARG ABG b, XA —LEn ey 5 A .

o W REIEIX G HUNHAR T P R AR ) AR I 22 TR, RSB — M UEAE X & BN 2% T Python,

o HUN e 5 =05 W AR P AT REFR Python B LBl 11y Python, XHERN HFETF AR L, Bl
GUI /T . MRS 4. ABIEIASE

+ —48 Windows FJRETI%E T Python. {EAREASCIN, FATT f#3) Hewlett-Packard 1 Compaq f 7151 {1
4 Python, @4k, HP/Compaq [{]—2845 B T H A2 ] Python %4 511 .

o £ 5 Unix 3EAMEIERS:, 1 macOS F1—26 Linux K17, #RERIAZESE T Python; T4 & 7E sk A2
e,
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8.3 FEEMMBR Python I ?

XHRBRT fr 25 Python [
WERA NF:8025% T Python, /RA] ATEAR SN ERE PRI OL T LM E . 1k Windows H1, I} “f4 il
TR Y AR HIK

H1 SR Python SEJET55 = W JHAER , VRLEEMIG e, (HARLER PR A REIEH TAE. IRV %06 P ARLE B HI R 5
[ S 2 25 1T A 2 L 32 Python,

AR Python oK F TARMIEAERSE, AHERMER! MR 7€, £ Python Sy THAF LA TAE, H
R T B TARAGE AT R0 2. AR 2 n] el W H R A RGO B IR Python B R HJEHET
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APPENDIX A

RIEXTHRR

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. BAEPUFE X
o RH A L i ARPIRACRS T B BRIARY Python $8/R4F, (046 b aSHe, Bixtiy sz i
(5. s, ek =E55), Safe M G.
* Ellipsis NEHFE.
2to3 it Python 2.x fURS#44 Ky Python 3.x AL T H., I AEHTIRED , 8 Dy fATAT, AbER s X 2 Boke il 1) 1)
NGRS AR
2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-

reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} I B e A /T4 . 751 2 I, annotations-
howto T A {57 A ) B A S e o

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o XA A TERRBOR I PRI A PR AT (B0 name=) SEEAE N A S ERTTEATA ** 197 S
PEAE A . 28BI5K0E, 3 F1 5 FELA R X} complex () WY A FE T 2 7S5

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

SR PR L s B X B Rl AR i A7 RIS DL calls —47 . MRAETEL, ATk n]
HRFTR—ASHG AT BE IR R Y Y SR AL o

3% Wparameter REFRFH , H L 5457 4509 5] LA PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SUPIFE R BARFAML, ARZAEET B yield RKiEX LA E—RIIWAE asyne for JEERHH
FME.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo

— A AR R BT RE LY await RiAHX B asyne for DL} async with i),
asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .

BEXS R & T asynchronous iterator, 4{Ef] __anext__ () J7iKIR IS iR [0l — AT SRR R AT 54
Az g R B U BRI —> yield SRkt

B> yield im0 B AL B A TR (BIE R AR ry 15h). 4% F ¥
ARBEENREGHAM __anext_ () REIWATERRABIKE R, ENBEIF I ELENTT. S0
PEP 492 f{] PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute -- J& 1 A value associated with an object which is usually referenced by name using dotted expressions. For
example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers, for example
using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression, and
would instead need to be retrieved with getattr ().

awaitable -- \[ZEFEX % BETE await FRX PSR . W PARcoroutine 2 B __await_ () HYEM
%%, 20 PEP 492,

BDFL “&5{-z&h#E" WP 4i5, B Guido van Rossum, Python (A3 .

binary file -- “HERISC: file object BEMEIEE F 1 ot %o B SCARRE TR A SRR (T, Twb!
or 'rb+"') FTHM A, sys.stdin.buffer. sys.stdout.buffer DA io.BytesIO fil gzip.
GzipFile HysLH.

7S Weext file T fRREBILS str MRS .

borrowed reference -- fif A 5)l] 7 Python [¥) C APT 1, f§AGIHEHE— MU RII A EAKBERIZE T
o RN R BN E LB — AN TCH e BAN, SR RIS T AR R G IR e —Astrong
reference B E

WeAZAEborrowed reference 1 fH Py _INCREF () PARFHJEHBFEA Rystrong reference , R 24120 5 ok
TEMEAT IR RIG— IR W Z B % . Py_NewRef () BRECH] AR HI R AN —AN B strong reference.
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bytes-like object -- ‘P i3 % % FF bufferobjects 7 H.GE T i C-contiguous Zup X% . X WHEFIA bytes.
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. AN R0 #E L fp il
BAEEAE PR XSG RS PR RSO A SGE T B R AR

LSO TR BN AR ) TR . X R AE SR PR S AT W AR 4
Bl F i35 bytearray PAJ bytearray [ memoryview, HAWMHEAEZR —H#EH BT AW AEX)
% HEEFI A XM R 6 T44E bytes PAK bytes X4 memoryview,

bytecode -- ‘¢ {ifith Python JFUHS 24 g1t R 7565, R CPython fifRegs 3R/ Python )7 i ER AL .
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
AIRG) o XA FENE ST B TIERIE F AT A TH N AILER D (K virtual machine 7 L. ¥R /NIF Python
B LR P A—EE A, mA—ERELEA Python iliAs 345 .
FATHE A HFE AT DALE dis BEHL) SR R AR .

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

callable (argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the __call__ ()
method is also a callable.

callback -- [ —ERSEW L AL DATE AR 59 AN 2095 08 F 7 T B R R AL
dass -- & FRAEFH FE OGRS LS WA B S A THRAE ) e o
class variable -- J328 iy 7ESrhE WA, I HAUBRAZERZ G BB e (A& ZE S 3L FP & 2l .

complex number -- 525 3Pl KBRS R, HA A BCFEBER R A SR R A . REAR
SRR, (1 B AR) RYSUAER, BHAERCAT SN 1, TR SN J. Python NE T XA
By scfe, RN TREARic 20 g —A 5 52, BN 3+15. WPRFEZ math BEHRPAXTG AxT
WARBURA, WEA cmath, ERMER DB REARE . WSRIRBOER AL, ZIEE
LA A AL [ L

context manager -- | F SCAFAIEY 7F with A p i, e L __enter () Al _exit_ () FERE
HIFFELRS X R . S UL PEP 343,

context variable -- |- F 30 & — Rl o 8 ) _E R SCRT ARAR A E AR B . X B TIEL R JRihAT
PN PATEBE T ARG AR EE. A, WFETF3CBERR, —MUTERET RS a 2
A ETFSC, WE TR SO R R BRI R AT S AR B TIEER . Bl contextvars,

contiguous -- ¥ — N AR E C i 425 Fortran 3% S S BON N TESLY) . FE4EZ o2 C Fl Fortran %
SRH . AE—YERUALT, BT 4k H T NAE R A AR HES , R BRI RS Iy . £
A C-IESEUH D, M3 NAF L HEY B B 5 — AR5 V51 5% B B B ek . {HU27E Fortran JEZE4AH
HuE S — RS etk

coroutine -- PpfE tHEER THIFERTE — L. FHIRE N AFERE— S EATAE S — B H . PRI AT DAYEVF
ZAFR S EHEA L IBHAKE . B asyne def iBAREI. S0 PEP 492,

coroutine function -- PpRERREYL 1R [B]—~coroutine SR RE . TMERBT T asyne def iIBASEE X, IF
T REfLEr await, async for fll async with F#5, XEEM2d PEP 492 5] AHY.

CPython Python if21E S HIIRTESEIN, £F python.org | & ff. “CPython” — il JJ 75 LA B i 6 1 SE 3 5 oAt
SEFFIAN Jython BY, IronPython AH X 51l

decorator -- 3 IR E N I — P RE R AL, WE ST ewrapper IEETEACRITRBUE . R ATERT
T35 classmethod () fl staticmethod () .

MR R —FEIRNE, DA R0 SR S ESse 4
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def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

FRERR SR T8, (B F R A . A SRR N 1T 2 0 eR B0 SR 2858 SIS0

descriptor - §iih2y TATENL T _get_ (), _set_ () o __delete_ () HIEMXE. H—REMHE
HEIRERES, BRI ET S B A R . EEE T, a.b ARE. B E SR
— DB ST a MRFHAPERATN b FIXTE, BAR b — R, WS XTI b 2%
. BRARE AR SO &2 2 IR PR Python (1) 5688, RN 4L EEERE ELAE, 0GR %K.
Tk B R, BRSO EA O 5] T A .

A RAWIBER IR EZAE R, 7S 17 descriptors B A4S 6 H79 «

dictionary -- ‘y it — /N EBCEAL, Hod gL B A ER ML G B A . B9 (. BERTDAREMEA __hash_ () f
_eq_ () HEWIXS., 1E Perl i = W #5 A hash,

dictionary comprehension -- 2 Jitffi G 5K bR AN G ) I SR 3 JC R T AR Il 5 SR B — R
BE:, results = {n: n ** 2 for n in range (10) } ¥R H#E n B n ** 2 kR
FIH R 7 . 2 I, comprehensions

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHITRBEIRNF
HWALE . AR T FRAH D ESHE, XEWE Y FHRAR, RSN A ZRE
MR R R o ELE R 813, IR 1ist (dictview) . I dict-views.

docstring -- SCRY FRFHY 028, BB 2 NS — AR U B P AT R P I . EAEAUH AT &
B, (Hu R R B A R ERIRAY __doc__ @M. mTEr TN,
PRI I X R A TR A O

duck-typing -- 18 7R8I F5—FhgRfR XA, EIFAMRKEERXTZ AR e 2B A EMmED, meH
BRSO EsUErE (CRAERGN T, nEREGN T, IBasEmen ) hTumiEE
FUAERrE 288, it RIS v i e 2 S RORIR T R ME . 19 T2 BLE 0 ] type () B
isinstance () #pill. ((HEHERERG BRI PAME 40 28 % VENRb 7S, ) AL R A hasattr ()
K 2 EAFP 4hf .

EAFP RJFIHCRVF AR S BYSESCHS  ixXFh Python 8 HACRS 2 5 WU 2 (B0E I ws (1 B SR MEATAE |
FHAEBE FRIHIH PS8 o X PRI PR XA IR @ Kz ] oy Ml except 1A, THAIN Y
W& FrigLBYL W%, HILT C &2 HAiE = .

expression -- Fih A W DK FAMEMTEE BIC. BAihyl, — DRk FE RO TR, 45K,
JEEDTI . EEATER RO LA, ENTREAMSR B —ME. SUZHAES AR, ARG ES
tPEEE IR IBAFAEA BRI ERB S Wsiatement , Bl while. WR{ERREE T AERRA.

extension module -- §JEREI DL C 5 C++ Zi 51, {8 ] Python [¥) C API >k 515 F %0 A K A P A E
T3 H.,

f-string -- f- 24 7 £ 5P AU TR IEE E AN AR B AR S AR R A
W5, 0 PEP 498,

file object -- SCPEXTGR XML ) S04 APT A 2SR S (A A read () B write () XFEHIH
¥5) o MRPEHAE AN, OO S0 DG BEXT B SRR SC0F, WP HA R B, sl Xl iR &
T (BIARHER A . AR X, B, FiE%% ). USRIl & 250 4.
SEBR IR =R B SRS TG =2t ) S, SR = ) SO DA UM BT I E 3
TE Lo i, BB SR Z IR 22 H open () BREL

file-like object -- LR G file object W R] Xid].
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filesystem encoding and error handler -- SCfF e 4ufh k% X SRR M Python [k M #1E R GE gL 71
RN B E R S4B Unicode (1) Z i 205 B R AL BRAIA .

A ZR B YR A AS A TR BE N A K AR 128 PATN B R . 2R S R G g i =S o k4R
AL ARGE, W API pRE ] E4 5| & UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREAIHE S AREL
ARG i s =5 A R AL BRI .

filesystem encoding and error handler ‘245 Python JE3E 1 PyConfig_Read () HRECERER: HEH
PyConfig H{] filesystem_encoding fil filesystem_errors i Hi.

HiE 2 Wlocale encoding,
finder -- A REY —Fh ARG T AR loader XI5

M Python 3.3 JEAEAE AR BU I A $k 48 Lk 12 & 45 % BLH sys.meta_path i, PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division -- [ F VBRI 7] 1 45 A B ST BB B A Bk . 1al NI BRE B BT 2 /7 o BN,
Fiks X 11 /7 A WITEERE 2, M S Z MR F SN EIERERR 2.75 . FE (-11) //
4 2R -3 RPAXSE -2.75 @ TRy AREI45 8. Il PEP 238

function -- pA% W] DA H FH 2R 0] EAME ) — 411 A) . 38 0] DA HAE A BA B A -4 I7E R BUAR ST
B . % Wparameter, method F1 function 537,

function annotation -- FRECkRTE B4R BB 2 80K [MHE ) annotation
PRECFR YR T 4% 7« BInPA R BRI 2 A int ZEOFHURR [ —A> int {H:

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

PREPR TR IR YRR L function —7

Z: Wvariable annotation 1 PEP 484, H.A iR T I EhfE. 51525 annotations-howto DA T &5 F A1 11 B
FESC .

_ future__ future 157, from __ future__ import <feature> FH/RgwiFas{di F¥H1E K F Y Python &1
WA R AR U B TEE RS SOR g Y B . future_ BEHLSCRYICSE TR AR feature BUE . @
AR AR B R, ARTT AR B IR R M T i O A BHZE S A E R (EE)
TEATE A BRI

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

garbage collection -- K I REHOAFE9E 8 F 0 A7 23 1A B 3 fE . Python 238 1 5 | F T HECRT— AN REAS ARG
FFTREAGEIRG | G IR BL IR [Pl USce Ae A T B3 RIS o PTDAGE g AR e 4 il sr 3% el

generator -- ZEREY IR [8]—Ngenerator iterator [ PREL. EAEERMBG L EEE, AHEDSAETHAE yield £
B PATE =2 — R A BLLE for- PGl Bl 2l 1T next () BREGE L.

W RTEAE AR R, (B EESL T TR 2T AR B R RE . WRTEE BB E L, W
FHAFRPARE G L.
generator iterator -- 2l R ESERES generator BB AT .

BA> yield 2R, ICEYUHIMEITRES (HF AL BRI vy 154]) . 4% £ R
B RBIKEZIS, B NEIFALERSIAT (X593 U AR AET T 46 451 B A ZE AR K ) o
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generator expression -- /LR AR X R P —PMEAANRE KX EEERMRE S E RS LG EEXLT
—AMERAE R JEREIN for A, PAR—DWER) if T4, PAREARBNS WINZ R —F
HIMA:

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

generic function -- JZ RIpR B A [ ) S S B [+ SR 1 1) 224 R RSO 2L IR e K. 3 I 2 by DR BE SRR
R R L ik VR A~ S B

Y52 Wsingle dispatch RiEFESH . functools.singledispatch () HEigeA K& PEP 443,

generic type -- {Z IR W[4 S LW ype; JHE MIEAN 1ist Fl dict ) container class. W] fF % 2 = 4%
FliriE.

WA, WS 524258, PEP 483, PEP 484 , PEP 585 , fll typing i,
GIL 2 Wglobal interpreter lock

global interpreter lock -- 4> i BEZS i CPython RS R AR —FPpHLH, BERRE—N %2 A — AR
AT Python byrecode, BEALTE T B E AT GARR ([HE dict GEENEIRM) X R 5AR R4
AT CPython SEB. 258N ERESS B (H 1M RERS 2 R RE B AT (8, AR W24 4E T 2 40
R FROH T

However, some extension modules, either standard or third-party, are designed so as to release the GIL when doing
computationally intensive tasks such as compression or hashing. Also, the GIL is always released when doing 1/O.

QI —A (PASORSARLEE R B E 3 2 8dir) A i Zie” APRESRI S IARIRIFIT), ARk 4t
TEA0 FAL AR DU T BOTERE o 9 (7 e AR B8 170 R A T B S BRAR A A %, AT A DA
o

hash-based pyc -- K& Wy AvI¥) pye (i FH G B 5 S P4 e (I T = e J 18 o5 B 1) A i A 30O i 2 1 i G A7
4. £, pyc-invalidation,

hashable -- W[Wy 4y — /> Xk G2 A W i (6 0 2R A 2L i o I N 268 08 ik Tee A (EFRERA
__hash__ () Jrik) , IFATLAIRIAX AT (EFERA _eqa 0 k) « AIGAXIR Y
IERAT AR G A (L LRSS R A A ]

AT A PE SRR RAE AR T IS AR S A BT, DA S R S5 A A E Y R B I A (L

RZH Python H AR AL W EXS SRR AT G AR5 IR Zeds (BIANSREF i) FA ISR AlAs
iy (BIANTCA frozenset) (M ENIRITCR I N ATMG A A R AT A Y & SRS BIN R 3
WA A ENTERE R —@E A AE (B2 S H O HE) . ENmm LB T e
id ().

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter environ-
ment which ships with the standard distribution of Python.

immutable -- AR[EXR HATFEEERIXIR . AR RAUSHECT . FARFICA. AR R A RERIL
Ao QERIDIAERE— DA FRE, WD ABIEFAIRTR . EAERR S B A Er RS TR,
BUANAE A~ S

import path -- S AW HE M IE (B2 458 ) AMMPE, SglEipath based finder FEERFA
Hbr. tESAR, HAETFREFKE sys.path, HEIFRFA NGB ATRERH LRAR __path_
JE .

importing -- A 4— /M) Python (TS EE K 5 — NS o i) Python 865 B H A3 A2

importer -- S A 2% AT IAIXT S WA RERET finder & F loader

interactive -- 23 i, Python 475 — A2 B fERERY, RIARY] DATE MRRESR /R A9 Ja i ATE A ANk 5K, A7 HP 3R
It EREHRLSR ., HEARWSHMED) python 4 (WA ATERIGTTHEMLIF 4 3% B e £0R0 1 3% B
i) o A DU T AR R B A R A i B P X by s AR 8 (1 IES T help (x) ).
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interpreted -- figBE %Y Python —@FMBREALE T, 52X @4miFAE S, SIRWIE X5 i T 1 4
AR BIAFAE I AT TR o SRR PRSP T DA s A T AN A6 S X B v AT SO a7 R
BT R B B R A AT AR UR Y, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fEREZTCPH B ZR I, Python MERESRFIEA —MNEIRIZ T TR BOFE 2 BT
HOEECTE, AT R XN A5 . BRI A DI g . X bk A P e i
a2 555 U R A AU HAT o 78K PRI BERAT R AU T RE B B A R s, PR LB MR ) B U
EAFARC (F L0 7A R sl L 45 ) -

FRREAR 5 2R I ERE A __main_ BUBREHTIE T IA E 58 AT -

iterable -- W E{CX} 4 An object capable of returning its members one at a time. Examples of iterables include all
sequence types (suchas 1ist, str, and tuple) and some non-sequence types like di ct, file objects, and objects
of any classes you define with an __iter__ () method or witha __getitem__ () method that implements
sequence semantics.

AIERXT ST T for TEFRARIS 2 HA TR Z— NP5 )y (zip () map () ...)o H—A0[EEA
MEANERNSEAL /N ERE iter () B, BEoRENZNEIERE . XFMERNE A TXEEEH—
UCPE 7 o AEOE R P AT Z B, IRIEFEAFTEA iter () B0F B OABERIXNER . for iBASH
YR B A PEARLC A, QAN I 2R i 24 A8 5 R AETE IR 0] SRAFE R 2R . S Witerator, sequence
PA S generator

iterator -- EAUAF JORFR —EAHBLIRRAR 5. EREPEAEN _next__ 0 Jrik (BCHHAELHNE
PR next () FFBAR LA Y BEA BTG % stopIteration FH. FXmfk
HAR R PR BRI O AR, RE I __next_ () AR SR StopIteration R, &
RADARA __iter () JFIEAPRIRWZEARXIR B &, HGE A t2 RN, A
AT HARREAR GE K6 — D BEWBISNEIRLE S 2 R BT R A (O . A
X (B List) FEARBERIHAAA iter O MEEURTE for JEEFRAP AT EMER S 4 — DRIk
s WERAEBEHE O T AR A AU S ) 20 17 2 1 1 AU AR R I A [F] — iR AU x5, LR
BRI R —DER A

W25 B &R typeiter,
CPython implementation detail: CPython ¥ A% — W LR E X __iter () MYEER,
key function -- SpR% FH PR KRR B RR 40, 2 BEAS AR ] 1 T HE P e HFOLBOE R AT X4 BilAn, Locale.
strxfrm () AT —AFEREE IR 29 % RHER 1 .
Python H 47 ¥ 2 T 2K o ¥/ 1 6 pR B0k 22 ) oo R A2 80 4 05 e A 4 min (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

There are several ways to create a key function. For example. the str.lower () method can serve as a key
function for case insensitive sorts. Alternatively, a key function can be built from a 1ambda expression such as
lambda r: (r[0], r[2]). Also, operator.attrgetter (), operator.itemgetter (), and
operator.methodcaller () are three key function constructors. See the Sorting HOW TO for examples of
how to create and use key functions.

keyword argument -- 33t 58 £ Wargument,
lambda tH—A> i lexpression 14 BUP)EE 2 IR %L, RPN SAET R B BORIE. B8 lambda 3£ F)VE N

lambda [parameters]: expression

LBYL “SE&FEHER" MRS .. XA E XA SAE TR ) s 40 il e s A w2 F . 1k
W5 EAFP J5 XA O e, HAR R R B 1 £ 154
TEZ LAY, LBYL il 38 “&F" M “BER” A4 M. Bildn, PATFAEY 1£

key in mapping: return mappinglkey] W[ REH TIEREEAEZ 5 HAMLREIN mapping FHF5 R
T key T H 5 o XA ) AT JE B ) EAFP 5 R bk o
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locale encoding -- i & X I 4t 4%, On Unix, it is the encoding of the LC_CTYPE locale. It can be set with
locale.setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cpl252™").
On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.

See also the filesystem encoding and error handler.

list -- 314 Python [N Ef)—Fhsequence. BIRA JFNF, (HHEAMT HALEF PRy Bdlim R, Bl
VM TR ]S 24 O(1).

list comprehension -- FI#eifl: X Ab BE— A5 91 b 1 B A BB 23 0T 3R 9T 0% [ 45 2R 5 i% ) — Fh 5K H k.

result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
F| 255 JEHE S SE R BON B FEAFE (0x.) AR, Hi if ?/UXET Y, A AE g )
range (256) PHFTA GRS AT,

loader -- JIERAY ATTINBBIREINT S . BUME X4°H Load_module () B MMEAEE H—Afinder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

magic method -- AR Jji: special method W)AEIE =R XA .

mapping -- WL} A container object that supports arbitrary key lookups and implements the methods speci-
fied in the collections.abc.Mapping or collections.abc.MutableMapping abstract base
classes. Examples include dict, collections.defaultdict, collections.OrderedDict and
collections.Counter.

meta path finder -- JCPRFEA LS sys.meta_path FERFTIREI finder . TCERAREE R 28 S path entry finders
AFAE A I A AH A

B8 FE importlib.abc.MetaPathFinder [ fRIGEIEEEFRoe I SL B 715 o

metaclass -- JLI — P FQIEERZE. JoE LW RS . RPMAERYR. JoRNATHERZ b =13
HERUEMINIIYSE . KT ) % G SRR 5 AR P it ERIASEEL. Python [RF5HIZ ALHET 1] PARY
LEEXE?’@ KES P AGEATEXA TR, (HYFH 2 By, e TSR A i PO g o7
EMNEHUNTEREETI H G, BMARR2att . mRESTRAIE ., KRB, ALHAFZATS .

Biigﬁéf Z: Il metaclasses.

method -- Jj ik TEFNTE CHYBRE. ARV AIZ R LI — BRI, TR SR B SAE R
HEE—A~argument GRE 44 M self). 5 function fnested scope.

method resolution order -- J5 i RT3 AT I & e A 3R A O s 8 2R TP B2 B R S 5 I o 1
B Python 2.3 J5 ATy 7 f#H 2.3 IGE Python fEHT# AT A AH ¢ BE A 1R

module -- il %52 Python (U — gl EH AN . AR LA M7 i f 44 25 18], Al 4 & T 7 Python Xif
% BEHRTIE i importing FEVERE N E] Python Hr,

5 Wpackage.

module spec -- BiJ R — A~ 2 S0, Hd &l T s B g1 X 3 AF E. & importlib.
machinery.ModuleSpec [SZH.

MRO % lLmethod resolution order
mutable -- RSN} W[ASXF RO DAFEH: 1d () PRERREDE SN MO HBUE . 53152 Wimmutable .

named tuple -- H.# e8] ARify “HAT4” ﬁfﬂ%ﬂ‘ﬁﬁ%%ﬁjﬁ?ﬂ I BI85 TR I RE T 44 KR
PEARVTIAE B . X REM SISt il RESI A HoA R

FUNELRRETHAICH, BFF time.localtime () fl os.stat () BIREME. J5—01F2

sys.float_info:
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>>> sys.float_info[l] # indexed access
1024

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

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

True

e HL A T R P R (I ETE BT ). BeAh , B T nl A H R U tuple QR IT E X
AIRFER AR A XFEMEFT AT TS, s L) %k collections . namedtuple ()
Bl Je—Fhor Rk s In—2e Lo 5 al P & H 4 TCH e IS i

namespace -- iy 42450 44 2 B AF R RN . e A R, ERFNER, AN iRE
A A m] (FEHEZN) . firsh 235 [BE B a2 o 58 R SCRpbiefb . N, % builtins.open 5
os.open () Al 4 H 12 25 AR X Ao iy 44 25 1) 0 38 A0 BH ff W6 I A e S BB A bR BSOR 35 B R 5
W AT 4. BN, random.seed () B{ itertools.islice () XPE LN T X LR EE
i random 5 itertools B BISZHLA .

namespace package -- iy %43 W48 PEP 420 5| Afg—F U8 A R8s ipackage, s 2510430 AT
HEEFoRY), Haid I Sregular package AN[a], FNEAIEA __init__.py X
B[ % Wmodule,

nested scope -- iR EE IR 75— GER NG HASEIRE 1. BN, 75— REZ e L sRET PAS |
HIE A . TR ENE A S AR AR o3k, /R B Sz R TN 21
M. K, &R ENESWER TR0 . #id nonlocal RS AAIFEAINZEH
.

new-style class -- JAR XIT H\iC gy T R R I ZSE 2 IHFRIE o A5 6 Python fitAs i, AT
BN E ] Python B Ay SE RIEARFIE, BN __slots__ . FliidAfF. FHLJEME. __getattribute_ ().
RITIEMEE IR

object -- MR ALATHARE (JBIHESME) PARTUE XATH (Orik) B%diE. object g fEflnew-style class i)
RIREERS .

package -- U —Fp ] & FAEE 8 IH A5 ) Python module, MR L, @A __path__ J&§
P Python ARk

%2 W regular package Flnamespace package.

parameter -- JE5 funcrion (BJ5{k) & XA, B ERBT VAR Z I —Dargument (BAERELETS
WK, 2409%%). ALMES:

« positional-or-keyword: (IS XHET: , A TTVMNER (2 5 5 i A6 AT AR % 4 5 53 16
AHI5S. SRIRAESER, BT foo Al bar:

’def func (foo, bar=None): ... ‘

* positional-only: {URALE, & —DHAEE O A AR SE. (URALETE 2 0] il 76 R H0E
MIESHIRFENZREE A/ FRRE L, IR posonlyl FI posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: R FKEET, FHE— N HEGEN XEFEANSE. PR 47 IE S ]l 7 R AL
BN IES ) RGBT E S B AE 2 N AN B IE S Z B < ok S, Bl
TR kw_onlyl 1 kw_only2:

def func(arg, *, kw_onlyl, kw_only2): ...

* var-positional: ]S, € W] ASRME 1 — MERECRE A LB S B BT (FEITEHALE 2
EERZNESHZIG). ZFES RS AR * KE X, Bl FE args:
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def func(*args, **kwargs): ...

o var-keyword: W] AT, F5E I AT R ECE 1) R E S0 (MEINE LAY 2 0 8321 K
FBRZIG) . XMESWELSAEESARAINEE ~* ke X, BN EiEw) kwargs.
JEZ 0] DA B v e e S0, U mT DA FELE ] Be S04 e BRIA M -
75 Wargument RIEFLZH . H4 51 409 R 5 HHOH W@, inspect.Parameter 35, function
—35PA M PEP 362,
path entry -- Y42 A 0 import path YW — BN E, SWipath based finder I A RIS AR,
path entry finder -- J%12 A D28 (F—R[ TR AN 20 sys . path_hooks (Blipath entry hook) & [8] ) finder
IR SRR i path entry g iABEH o
iZA importlib.abc.PathEntryFinder PA T fREEIEA DA AT ITSL B A ¥k
path entry hook -- JR1E A N8y —FP AT XS, FEHGE WA 3R path entry H BRI 00 T GBI 1
H sys.path_hook | FEiR [El—A path entry finder,
path based finder -- J& TR AR BUAR—Fh L& 2 538 5, AIE—ANimport path IR,
path-like object -- JIERXR TN X RGNS . KX E AT LSRR RN str 80
bytes X%, L@ LM T os.PathLike PS5, — A3 FF os.PathLike PMUAIRTS

TS os. fspath () BREFEW KN str 8{H bytes BRI ZFE LS os.fsdecode () Fll
os.fsencode () A B RMMERIRS str 3 bytes KBPWLER . XI5 & PEP 519 5| Al

PEP “Python 321" AYSEICHHSE . —A> PEP w2 Midit 30k, Al Python #EIXARAUEE, sk
—A~ Python [T HRFAE B HHE s ERSE . PEP I 24 S (HORS M 1) B AR AR AL T4 BURF P I BEBE R
PEP WA A3 HH T2 2R I Wk DO 5 RSB A B R 625 Python YL R S
SO E NS . PEP BFEEA SHEAEA K A& S, AR AR 2 I ARIC A SR
%1, PEP 1,

portion -- {5} A48 —A>fir 4 ZS (A AL AN H SR SCIFER G (ATREAFICT —A> zip SCPFWY) , BesE S
PEP 420,

positional argument -- {i % Z%; 2 Wlargument,

provisional APT -- [ API 7 5¢ APL 2480 A RHFIRTEAR HE FE Y 0] J5 A PR CRUEZ AP Y ) A e 11 . f
SRS H Tl A 2 A ERUUE, HHBEHYARMC R €, ST RBTE O 81 e A LB R i i
FHATE AR (EEAFERRIZED) . WAESOFASBER T - (FE APLBEINAZ 1
5 B ™ HE B PR B RE Bl A B AT BE Sk FEAAL
R @ X8 APTRUL, 105 AR E il “BJa IR 87 — A A R i A B
EJRNINi = veaan Ry Ui DI Ep SR S
PR SO VPRRIE EHF S R ITHOEE, T T HA A KB RITIE . 1A% PEP 411.

provisional package -- #5103 Il provisional API,

Python 3000 Python 3.x KL MIMERR (XA FAEMUA 3 AR R TSR B 1) . AR
AN Py,

Pythonic F§—™ L B% s — B ACHE B384 1 Python i 5 fi i FH W KU RIS, A & foff A Ao 5 bl A
MRS SLBLACRS . B4, Python f# HI XA 2 for IBAITEI KM Jj— ] RS i IrG oo
. 2 HAMESIRA XN, B Python i G B £ 08 Fl— MG

for i in range(len(food)):
print (food[i])

TR 2 B 157 5 B Pythonic (77 35 k& X FER:
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for piece in food:
print (piece)

qualified name -- ROE#FR —UARUS D EIIA R, RoR WBRHRK 42 Rt IR B b o SCRR AN 2E
BEOER AR, M E LW, PEP 3155, X Fiem/Z R mEmnE, e S/ Ramr— ﬁt

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

L} C L}

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth.__gualname
'C.D.meth'

MW T HIHBRES, % 8 RE S AR ECAPRR A DS S R A i A, U B TR AL
A, il email .mime.text:

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

reference count -- 5] i}-%t The number of references to an object. When the reference count of an object drops to
zero, it is deallocated. Reference counting is generally not visible to Python code, but it is a key element of the
CPython implementation. Programmers can call the sys.getrefcount () function to return the reference
count for a particular object.

regular package B 15565 Mpackage, PIMELEA—1 _init_.py XPRIGH .
72 Wanamespace package .

_slots__ —FhEAEARPNEREY A, 38 1015 7 B SE R PR S R RS B SL B LR T A . AR R
IRAT, (HARE AL S, el RAEEDEIEN T RA, GluFENFR YRR, i
HHE A5 K &5

sequence -- Jp51 —fiterable, "BIZRHEIT _ getitem_ () FRIR T EORMHREERG [T R TR,
HEXLT—MREFHKER __len_ () Hik. WEE’JJJ? |2RAA 1ist, str, tuple fll bytes,
WEEAR dict H3HFF __getitem__ () ﬂl _len__ (), HEHINNETESmMAETS, HAER
R AT B immutable BT AEREEL
collections abc.Sequence H%%%%XT#&EﬂE%E@TQD BIE _getltem () M

_len_ () ZANXNEINT count (), index (), _ contains__ () fil __reversed_ (). SZHLIL
Tfﬁ?ﬁlﬂﬁ’]%’@ﬁ—‘fu\@ﬁﬁ rengter ) Rl =
set comprehension -- 451 LB NI IEACKTR B ITA SR TR IR IG5 R E AT — ﬁ%é%\‘ o

results = {c for ¢ in 'abracadabra' if ¢ not in 'abc' }«{j‘éﬁj@?/’f?%%
'd'}. 20l comprehensions.

single dispatch -- iﬁﬁlﬁ —TFhigeneric function 73R, HILBUREET BAANS RSB PEFRAY o

slice -- Yy % R0 & T4 E sequence H—33 0% 5 . W) A 2@ P ARFRICHRAN ), £E (1 LA
JUAPAE %ﬁ‘?ﬂ’]ﬁﬁl%, il variable_name[1:3:5]. H$E5 (Fhr) ARiCfENERMH slice X
%.

special method -- }§5% Jj ik —Fi Python [ ARk, RIS HASFER A THE E BRI AAR INSF 45 X
MM FRIE RRHBUT 2o FEIRTTIAI 32 W, specialnames .
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statement -- {54y HAERFE (—AMUES <) BN, — BRI A DAE —expression BUEANHEAT
KHEFIEER, Bl if. while 5 for.

strong reference -- 55|} 7 Python ) C APL . 55| HIEX G5 HI—Fl, Y ERAENAF SRS
FHTHCT 24 E A B3 e U 2> Dol DX 2 5 | R

Py_NewRef () PRERIHH TR —MXRAEG | . EH, S7ER B ARG | 1R RS e %
5| FIE A Py_DECREF () PREC, DAREGT| A o

FHi& S fborrowed reference,

text encoding -- 3L ARG {E Python 7, —PFFERE—H Unicode {05 5 (FEE N “U+00004--U+10FFFF ).,
N T AR A, BRI — R

R AFAFRIF IV A FAPINGAR N S, 10T 551 B R P A HR PR RS
ABFA R SCAFIE b, EAIREN N SO

text file -- SCAR LM —FPEES LS st X5 file object o JHF—> SCA U5 B i@ 17 18] N TR ) 2750 1R
W B sk Bext encoding. SCAR U FAFEASCAE ("o 8 'w') FTHFHISCH. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

FiESFEbinary file T fRREW RS F 5 23 7 BYSCIRISR .

triple-quoted string -- = 51'5 FAFH RN = ANELNGS (V) HFHBGS ) KT, EIT7EEE
ESERAM G SRERN TR AT AR, HRAZMAL. ENAFRETA RN TR
SRS RS SAING S, IF BT AR AT M o T S R AT, 7RSS SURY A £ IR S 4 A

type -- J_M R F e E—A Python ¥4/ TH AR BARGEAA—FER, BHEXRAER, [TpA
PiRER __class__ &M, o2t type (obj) KIKEL.

type alias -- JSRUNF, — A IAUE[R] SR, BT AURIE BRI 4R E RIBPRIRAT o
KB Z Bt A 2 22 i Biln:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

AT DA R g ] e

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: 0, typing Fl PEP 484, A LI RER EANHE A .
type hint -- RENEfE annotarion 785 FKIEME. REIE S B0R A & TR ZE 8.

AR T A, Python ABOREEML, (HHAAERSLRA M TREMEN, FF 7T i) IDE LA
b SE .

A, RIBMERREI RN T A typing.get_type_hints () Hyhi], {HJHAS &N
AHAPA.

Z I, typing £l PEP 484, H g %t b T RE I

universal newlines -- {47 — PR SCAR TN 2, RA T Ir A5 A&R R B T4 AR Unix 194745
RASE "\n'. Windows [HZJ%E '\r\n' PAMIHI Macintosh [ Z5E '\r', =i, PEP 278 Fil PEP 3116
Flbytes.splitlines () THEHEZ HEWMH.

variable annotation -- 28 Hbii: A & B B M annotation
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A RIS PO R 22 A BIANPA N AR B int JERAY(H:

count: int = 0

AR RARETE L TR fRE L annassign —75 .
2 function annotation, PEP 484 1 PEP 526, H iR 7L IfE. 731 24 annotations-howto DA T i
FIARER B 5L R

virtual environment - JESLERSS —FOR FI P fE 5 Wi B9 MO A7 FREE, S0VF Python JIL P RIS BB A6 24 A
TH Python 4% AR 2 THREN — R0 FIZA I Python S TAL R R9F 4.
FHZL venv,

virtual machine -- JEIBL — & 58 2 2 F0F E SO TS ML, Python i $IAIL AT PRAT 57 45 15 4 138 48 JIr 26 A
Wbytecode.

Zen of Python -- Python 2 4| i Python ¥y W 59727, AW THE SN XAIES . AEHAEN
FAER RSN AT P A" import this”,

91


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

Python Frequently Asked Questions, k%5 3.12.0a0

92

Appendix A. RiEMEBR



APPENDIX B

i A

XL AR R Sphinx M reStructuredText YE A2 i), Sphinx 2&—~% S ALFE Python SRS T 9% 5 1Y SCRYAE L4 -

AR R THEZ IR, BT EREEZSE T, IMG U0 Python A B o USRGEARy HUAE Dok, 355 P 2
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

R i
* Fred L. Drake, Jr., J5lfi Python U THARZ BIl5E %, AR SRZ A1
« the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh [}] Alternative Python Reference 3l H , Sphinx M FP15-3] T4 L2 -1 AH .,

B.1 Python T8y Rk

AARZ X Python 157, Python FifE A Python SURA TR A, Bl Python YRS % 1) Misc/ACKS 3CF:41)
T TR

AT Python 4L XY ARITIHK, Python A7A 1 AN H (R SCRS— HEHARAT!
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

#ril: GPL ARA I A RRE Python 75 GPL N % Afi. 5 GPL K[, Fify Python ¥ n IEAR AR v 7 A B BIUG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HLe 4] & 7E Python H A EPERE TR A A4 0] o X BeF 0] & 5N 40 2 B — [R5 H . A X seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FHF PYTHON 3.12.0a0 #Y PSF e[ Hpi¥

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

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

3.12.0a0 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative works,

distribute, and otherwise use Python 3.12.0a0 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.12.0a0 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.0a0 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.12.0a0.

4. PSF is making Python 3.12.0a0 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

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

—THE
USE OF PYTHON 3.12.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.0a0

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0a0, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.12.0a0, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 #f BEOPEN.COM #F o] {ipil

BEOPEN PYTHON FFi 4 a] pS 5 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.

(Rt
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This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

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.

(Fotakss)
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7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

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 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0a0 DOCU-
MENTATION

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

CFItakss)
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrRER Y o] S8
AT Python K ATHUCTAG S5 =7 B b VAT RIECAITT R, AT MR A 28 FLR A

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from http://www.math.
sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the orig-
inal code:

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

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

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

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

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

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

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

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, https://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.33 RLEEFRS

asynchat fil asyncore B4 DA R EEHA:

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. Wi HaYiF o] S5 H 101



https://www.wide.ad.jp/

Python Frequently Asked Questions, k%5 3.12.0a0

C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

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

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

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

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

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

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML i T ERAH

xmlrpc.client fEHVELEPARAR:

The XML-RPC client interface is

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

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

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

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

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll A PATR ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BT kqueue [ AL AR FEIH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {443 & Marek Majkowski’ X} Dan Bernstein [ SipHash24 B VEF 2P A& A R EEHA:

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

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

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from https://web.archive.org/web/
20220517033456/http://www.netlib.org/fp/dtoa.c. The original file, as retrieved on March 16, 2009, contains the fol-
lowing copyright and licensing notice:

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

(R
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*

‘k*****‘k***********‘k*****‘k*‘k********'k**‘k************************/

C.3.12 OpenSSL

WREERGE P, W hashlib, posix. ssl. crypt Bifi ] OpenSSL R4 HERE. Hwoh, EHT
Python [¥) Windows Fl1 macoS %487 1] GE U $E OpenSSL JERI#E D1, FrAFE AL HH T OpenSSL /7 W] HIE)
1

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-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/)"

L S I I R S S SR R N N S N S S S S SN S SR S S NS S N T .
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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
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L T R T T R S N S T IS S N S N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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

modification, are permitted provided that the following conditions

are met:

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

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

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

o T R e S R S S IS S S S S S S S S S S S S I S
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

P I TR S NS S S S SN S SN S N SN S S S N

C.3.13 expat

BRI ——with-system-expat FLE I, B pyexpat §EHVE M5 expat JRIHE DAL E R

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

The _ctypes C extension underlying the ct ypes module is built using an included copy of the libffi sources unless
the build is configured ——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EARBIRY 21ib BAKIHTCR N TR, a5 zlib JEACH 5 DR 2110 3

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
jlouplgzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i M A M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec library
unless the build is configured ~——with-system—1libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

(Rt
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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 i EH

test LY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

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 Jeftrey S. Lee jlee@smylex.uucp War-
ranty 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 mod-
ifications 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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