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CHAPTER 1

—fizhy Python B REE &

1.1 —figEM
1.1.1 (/& Python?

Python 2 — T F[i#MY . HEIH) . W8 mREREERE S . B0 TRAL f15h. B)AUE (dynamic typing).
JEEE PR B R RUE], PAJ class (BHE)) . ERESCIRWIFE SR 2 S 2 RE AR SR L,
FEJ73X (procedural) F1eK :(5E 7 (functional) F23itl. Python &5y T R DI BESLAEH WG W0 RE L. EART
Z RGP RR AN, AR TR A R AN, [EHAE C 8 C++ P DA sE. B W DMEE—f
PR, BT RS A AL I (programmable interface) fE AR, #f%, Python ZH[[EJ (portable):
EREEATIERFZ Unix (%488 [, 443% Linux Fl macOS, thAEEIT7E Windows L.

R L(EA, #E tutorial-index FHlG . Python 1] 54 fi5 1 ] 45 ) HoA /1 47 5N B2 DA I B2 Python 1) %
i

1.1.2 {+[ElZ Python kiR S s 7

Python #{(#§ 54 € (Python Software Foundation) & —fifl 37 i JE4 FIMEAR &%, & #EAT Python 2.1 JiUHLZ A2 2% i
A HRHE. PSF Bl fir7E A & Python REaXi a5 A B 10 BIBUR LGB 517, DASCE & Python 1] . PSF
HEMANEZ hitps://www.python.org/psf/.

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



https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
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1.1.3 f&/ Python B5% X fay ki 4 PR #1105 ?

PRI DA SR AR ST AT RARRO 1, RER R B, (B HAEAREE AT BA A Python () [E)BH SC4:H 8
AR SERORERD T o SRR ST ORERLI , aT DA Python FARTSEHE, PARLRESE i HE X (Bekak
Kigek) 48 Python WIEA, s AR A 84 & El S Python WEIS . #4k, FRAMHIA S AH L 0GE B 1)
Python 752 %

#t 2[E) PSF FZHE AT, Zral R AMEI RIS RE 4 S 4y
Python #EEIZFIERIHE, 7eieefT MHERF AR E . SFSER IR I ABIS 2 Eal.

1.1.4 E¥EHE Python SikgIEH %k ?

PAF 72 H Guido van Rossum JIT##%7, B E U1 a0e] B LR Ak 7 S R4 2 -

A CWI i) ABC /NP A BOAR BLREH 5 0 I S AR, i B ML 1, FERE T
1&%%%)?(\:;( i acn AN . 52 FF2 Python DUREMEIR, (A5 Bl M HEMET T BRA 202 AL A S A
AJEH E R B E] (EEHE Python HFgAIEI#RC AR ) -

&*%ABC nnmﬁ — SR HRWHEE MR 2. MEHT ABCRES (SUHEME) K&k
AR AT RERY o $EJ: ez R TR KR —. AL ] Modula-2+
(48R, Modula 3 fEEEt ek, [FE T Modula-3 [ . Modula-3 352 1Al 4h %
3 h—2% Python R FEVEFIRESE AL IR .

FRHE R IEAE CWI ) Amoeba 73 B U/EE R G/ TAE. RMFFE L4 C #2505 Bourne
shell [EIAE {7 7 LRI T R LB B, H(E Amoeba A HCHYRBIEIU AN, TS S A
Bourne shell {47770, FK7E Amoeba "7 FHERFRAGACER , (TR R =k 2 5 AMEERE S s
R

FIIREE], —FRHRABU, ABC HYREE(EL AT DAFFI Amoeba 2 & I Y Y (A H] 5 1% R 2 3% 5
Ko FTMHIE Amoeba HIFEF R EEN, FroARERE, RFEE— @TU\EE{Z}E?EE’JF.H H o

TE 1989 AERGBIGERR B, FAML A, FroAREERER—T. 7EE TR —FL, i
SRIGKIR s P RTEEBL I %5 g, {H Python ¥E Amoeba 3 52 H i) i I 15321 17 MUSHCHEZE 1) B T
LI M el it AR (Ve 1 T 37 2 S el

1E 1991 4F 2 1, R —4F 2R e, KIEE M €% £ %) USENET, H bt E#RTE Misc/

HISTORY fHZ 1,

1.1.5 {2 Python {ERIEIE ?

Python 2l . MBSz ARl =, T DA ARERT 2 A RIS Y A

TR E R A T MR R R, R TR R (IEBIRRS. Unicode, M2 MR ZERH) |
AP AERR I € (HTTP, FTP, SMTP, XML-RPC. POP. IMAP. CGI #:ikwl). ¥ TR (Bocllst. HIE
FOE]. ACRESMT. BT Python R25XHS) DARAESE RGN (REIFI . B REL. TCP/IP JfiJE (socket)) 4
S AL library-index () HE, AT AR, BLoh, @ 0% BRI ’“”*7517%% 7§ 2Ll Python
E{12 5| (Python Package Index) S AT S .

2 Chapter 1. —figfy) Python ERHZEE


https://www.python.org/psf/license/
https://www.python.org/psf/trademarks/
https://pypi.org
https://pypi.org
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1.1.6 Python BIMRAHR R M EINITE(ER) ?

Python 2 i A% @ A E([E)”A.B.C” B{"A.B”:
« AEFEARE - © R G5 HA HIEE RIS TR A g
o B EWREERUA S % - A 7 52 S0 B /N 52 0 L B R I
* C [EfUMNRASSE— GRS E L3570 (bugfix release) HE .
L BN SR E IE ST 1 &l 7L PEP 6.,

(EHE BT A 1 88 11 AR 2 S e 18 IE BT AS o 7E— 8 B ) RSB A A E R P B, 88 1l — 2R 97 B B
A, #R(E alpha, beta S i3 EETT LA (release candidate). Alpha & /i 14 A f A& AL LT B AT A s 7 )
i alpha %17 HUA 2 [ 1 Tk 8BRS €5 & A7 4h. Beta HEEREE, (AW TEA R, (H 0T REEr38 0
BIORLAL, S BT A G R oRAT, B TR BB IR RS AN, A G A T A

Alpha, beta TGS CAHARA — R BTIMI R -
* Alpha lRA R #R 2 "aN", Hrr N2 BB M BCF
* Beta AR AZON", H N 2 BARB/ N ECF
o MRBREEA AR A S "TeN”, Ho N 2R M By

EVa)EEE), FrafEsnEl 2.0aN (IR AESERESEE) 2.0bN [l A2 11, i 2.0bN JASEERESEE 2.0reN IR A
ZHI, TEHESELE 2.0 2.

PREF AR BN A T+] BB STE, Han [2.2+], SR RBEAHMA, HEHE CPython 1 B3 fE1E
R A E . BER L, - RARR B RA A SE 1R, ARG A Gl m &)~ — M S A, E
[a0] i, flan [2.4a0],

H#t2[F sys.version., sys.hexversion fll sys.version_info [WEIRH .

1.1.7 HEMTFE] Python BRISHEEIZE ?
1 Python JE 3515 85 47 iR i 3 1T LAY python.org BUS:, FE https://www.python.org/downloads/., %5 5 &5
R EGEAS AT PAYE https://github.com/python/cpython/ BUf5: .

JEARAS BT — M DA gzip FEAREY tar 7, B 52 840 C JRLAHS. Sphinx A& AGEIMI L. Python bR (&
B HGIRE, PAKAMG Y B RS il . ZFEIGITE K28 UNIX V& b, #62 mT AN B 4 &
AT

B BRSNS JF AR IS A AT G R, 752 [F) Python F#8 A\ E 4579 11 (1) " Getting Started” B{y% .

1.1.8 HETEF Python B(FIBASL {4 ?
Python [ 58 & MUAS A HEEIN SCF AT HE hitps://docs.python.org/3/ $%F]. PDF. %liC AR F#ki HTML fi
A AT FE https://docs.python.org/3/download.html 3¢ .

B SCA4 2 DA reStructuredText A& 4w 5, [FIy Sphinx [FJH SC0F T H g3 . [F)BA ST reStructuredText JF 4G
fits /& Python Ji i34 TR —B 7

1.1. —iRER 3


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

L] R s . A MEE) R SO0 35 tutorial-index .
B Python BRI B2 O &RI, RGN FE, w2818,

1.1.10 FH(IJ%H Python ZHEA9F R B 5 B 4 51 8RB 7

A ¥ AL (newsgroup), comp.lang.python, WA —HE{F 51 (mailing list), python-list, 7 HI#f
AN (A R DA I —— W R AR RE RO B, AR AT 5 5 . comp. 1ang. python I
R, R e R BT A S, T Usenet F 355 18 i G (F) i 03 B 1) S0 2 it

BB A T AR S PR E T, W] PAYE comp.lang.python.announce FHHR ], JE @RI R 1R 2 i
BRWEIRA R BB python-announce T {5 Ay B 1A 5T [E.

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

1.1.11 n{THE Python #Y beta B ?

Alpha #/] beta % 117 iU A< 7] PASE https://www.python.org/downloads/ BUf5: . B it 8517 i 4~ HR €7 7 comp.lang.python
F1 comp.lang.python.announce ;B #F4H 57, W &7F Python 14 & https://www.python.org/ FEfi; RSS 7
A2 AT

PRULTT AR Gt SRAFHL Python [ BIEEIUAS . B RRANEHN, 5 2(E Python BH#E L EIEH .

1.1.12 n{a$R3c Python BYEEERMEFIIEMIEK 7

B g R (bug) BRI (patch), #EfH ] https://bugs.python.org/ [¥] Roundup %%

YR ZE AT —1f Roundup WRSEA REIMIHR ST WURIMA RGN IE, A T ABLIREE, EHWags
Roundup 7EF A" dE PRI ey ey, [EWREEESHE R . ARAR AR BT 8 SourceForge 2[) Python [1]#t
e, HURTPAZ S Roundup (YA B0 e, HURHAAY Roundup 1.

B B o] B % Python 1S 2 #3552 [E) Python Bt A HE 1.

1.1.13 25 HMAR Python BEAME R EoT#t &% 7
BRF ARG AR B B 7 Python 3

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

Guido van Rossum i1 Jelke de Boer, [{#iJf] Python #2= sk 5135 S B8 =0 EE i R #s ], CWI Z=
T, 5445, H4W (19914 12 H), BrsHRer:, 25 283-303 1.,
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https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://www.python.org/community/lists/
https://www.python.org/downloads/
https://www.python.org/
https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
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1.1.14 FHFRA Python gy& ?

H, REeEB0&EBR, G FELZIEEBBRTE. 75 2(E python.org [¥) wiki #£ https://wiki.python.org/moin/
PythonBooks i A EE H 75 B«

PR AT DATEAR % 255 18 S B~ [Python |, [EJi# 4 Monty Python (&5 ; s I A5 [Python | 1 [35

&l

1.1.15 www.python.org BYE B i 5 7EWRE) ?
Python H%8 1 FERE s (FIHE A4, Hy Python SERR MDA PE. SEANRRIA L.

1.1.16 [Fi{+FIEHRAZ[E] Python ?

% Guido van Rossum B8 44 B {f Python ¥, filith1EZEE):#H 1970 45/t BBC = #Ifi H [ Monty Python (1) /1715
5 ] A AR BI AR . Van Rossum FREMb 25— {0 i 4. M4 H A fb i & 7, R b E) 2 i %t 5 A 1)
Python.,

1.1.17 HFEEH [Monty Python BIRITHEE | 15 ?
AT, HEHEE. o

1.2 ZEEE#FR P Python

1.2.1 Python g8 Manqa ?
EFRRE . A 1991 4EBHLG, KA 6 2 18 8 H # & 8 i e A, 1 LS a R R g sttr. 7%
3.9 fieBA4G, Python 43 12 f H % ks ik — 8 = ZHEATICAS (PEP 602).

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

BOHT R 2 B A1 A BE IR T DATE Python [ F1 1T L6 %) . Python 75 Wil AE [E)sh 4% (production-ready) 1 Hit
A 2x FI3.xo HEBIMAE 3.x, IMUA RERINS L6 S (FIR 2 30 FH 1) ek 2B BT S 4% o BESR 2.x (3SR B BZ (1
HE T A,

1.2.2 2D A1E{EH Python ?

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

Python /@ W DA E Ny, FrDAREA S HE, M H e DIERF 2 AR ES, [E8EFF2 Linux 517
MREHAE—E, B AT B e w69k S o B 1 D

comp.lang.python ¥ A AR # 1 B, (T4 Python fi 35 ¥ @ 7Eaz Al gt sk L =2 [T
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https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
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1.23 FOHEMTEEHZRMER Python SERE 5 ?

A FHH Python [HEZEER | #52[F) https://www.python.org/about/success., F F A gt 2511 Python €r3%50
TR DA LA 1 362 NI A ETRTAL ARG DR

#5328 H 1) Python H .2 $% Mailman T} 55 4 BE SR Zope AU R4 . A —2% Linux T, &
A2 Red Hat, EL4EH Python s 134 ok 4 i) e e fEal J R GUAT PO . (B A Python (1A H] 41
1% Google. Yahoo FiI Lucasfilm Ltd,

1.2.4 Python KRR FAHAEHWPLHHIG 5 ?

#5422 https://www.python.org/dev/peps/ 22[F] Python H[Fl#5 % (Python Enhancement Proposal, PEP)., PEP J2& ] ¢4
R JE AR ) Python J o BERY LRI SCIF, BHRAL T R R0 S AT B M AR R R . 35k — & ([E) [Python
X.Y Release Schedule (#E7alsfede) | 19 PEP, i XY 2—{f 14k A BB I R 4%

HFHIPIEE G 1E python-dev F il e o

1.2.5 ¥ Python R HAHENEFTEZEETEE 7

—fBORIE), NE . AR CAH BT #T Python FESNHS, RIAERE S HALMIE T, 2 B —
AN RIEVER, B RA AR . BIER AT DASR BT X, (738K A 5 S SR A A [E ] SO
i EE A RZ N4 Python (Y, MFAAA—F Tt e MR Eest.

WA — T RE S, AP — 7 TR AEE L TR IR . PEP 5 ik T 5 i S 0] R AH %Y (backward-
incompatible) FJAE T, [m] I L 5380 60 11 28 O AL A /DML, PR O AR o

1.2.6 Python #i? APIHIEEX REH M SRS LIFNES ?

PP

B A AT R 4 3k Hh 6 7 — B ARy R S MBI B BU[E)RE 5 (statically typed language) BH#R A M, 8435 H 132
Pascal, C, B/ C++ ok Java ({30 45, iR ELE Python {EEMLIMAIEE —H5EF, ST BE & 5245
I, Python HAF JE# il B H—BUWsEEA — M KRB IEME R U, SEEME, FEAMEGERAE
Python AJ DA E%A4: B i B B AR w2 15, a0 B B A g R R I st o i Python, W] DA
) AN AR EABS, BB . M E T RELE s — sl ot S 2 6 & B TR

SR AR A A T AR Rt 24 2K(E), 8 BB BLETRE = - @A AR . B S8 A A JH SR AR MY ()
Mok, EENE TR ZE. B MIEER R R AR . AR B Bu v, [ER sy
K BEREREARE, BEMNERRNERFREY, (ARS8, R Rdr
AR T

Python (1372 HAW 6 (i & WE—FRALGF 1958 —RE = - 18 Java —4, Python 5 —(E KB ERA A s, K
BB ] DAYE AR ) R DR IR PSR I B, g e e E e — 2o il . FRURII A e [ MR A ot
DU RE G HAERIP- b B Ae o i Bl e e xR, AR T DAY E B AR B B ) [ IR, S0
PRECEOME AR XA R B A o R T AR ER A AU P (code reuse) (R . 52 PyGame
SE SR =7 LA AR AT DA T A B AL ) B A IR

Python (1) .8 5 S AE RREEAR A B IR RE S T RE . M mT DABH S — R JEA T EREan i i, [l
IRFTE 55 — (R B P A MM AR RUA A . R AARTCEAS tist (5R41)) (% method (J59%), MMRT DAMRUERR
L&

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

(Rt
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https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.redhat.com
https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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HEH L5
' dir ', '__doc 'y '_eq ', '__format__ "', '__ge ',
' __getattribute__', '_ _getitem__', '_gt__ ', '__hash__', '__iadd__"',
' dimul_ ', '__init__ ', '__iter_ ', '_le_ ', '_len_ ', '__1t__"',
' mul ', '__ne ', '_ _new ', '__reduce__', '_ reduce_ex__ ',
' _repr_ ', '__reversed_ ', '_rmul__', '_ _setattr__ ', '__setitem__ ',
' sizeof__ ', '__str__', '__subclasshook__', 'append', 'clear',

'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',

'reverse', 'sort']

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

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

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

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

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

[1]

BT H g, WA R G, [EI SO R s AN i il A A1

Python t.4 fL 7% IDE. IDLE J& Python [ —1{{fi#5°F-2 IDE, ‘& DA Python % %5 [F){#i ] Tkinter. Emacs i ]
FHE R BLANTE Emacs A — 0 457 4719 Python Iz, 8 SUFE A i s PR 58 4 W AR g 2 AL 5 ¥4 58 B (syntax
highlighting) . H B 4HE, DAKTES SRR RFICE B Hi 8y . B4R Python #EEIEN 2 s, #52E
Python wiki.,

AR AR AL B Python YEEF PRI, ARATRE & A BLERANA edu-sig F{F T .

1.2. ZEEE 53 $a) Python 7



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

EXREERESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

A
PAR /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 -

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

PythonWin J&&—7ifi Python IDE, JH & T— 3T pdb 9 GUI J#i#%. PythonWin [T £ 4 Jy bk i (1,
FARME TR Z AR, BIANTEIE PythonWin £/ 45 . PythonWin /2 pywin32 T H (4L, B2
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 203 7RI TR IDE, FERIN T A S/t
A HAE R SEAL Python B AL FA%E THALS EE R ETThAE. Bt s
* Wing IDE
* Komodo IDE

e PyCharm



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

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

SRS, B0 Mypy . Pyre Al Pytype A PAK#E Python JEUHS F ALK

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

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

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

B 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 £
AR I IGAS ), HFBIE— A~ IR BCE SCIF , 2SO UL SRR e 552 P 21 A4 N AR 9)<F Gk
ARy C AU I 75 Python fERERS A AT 48 8E . B —A> B 47 HUZ A9 —dEHISCfF, HIhfES Python
A 5 2 A ] o

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

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

2.2 FEZRLAT

221 FHPESSFEBEZESI#EIRAL UnboundLocalError

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

BRI

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

(FTakEh)

10 Chapter 2. BRMR¥RMEE



https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://www.python.org/dev/peps/pep-0008
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(R —H)

>>> bar ()
10

A RABIAT, R Bt

>>> x = 10

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

results in an UnboundLocalError:

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

UnboundLocalError: local variable 'x' referenced before assignment

JEPIRIR , 2R A N A AE AT I , A8 B O AR A ) S &, B s SN I
W2 A i foo ByfRJE— A0 x 70 IC T — B, ik RN R R, L, Ay
print (x) BRI HARPIRICAY R R, MaT| Rk,

TE LT 7RG, AT DARE SRR I 22 it P ] DAy 4 Sy B DA S5 110 -

>>> x = 10

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

>>> foobar ()
10

SRMEGIZERHEA—HE, KA ERAEGUINBIE ARG, b TR — A, ERFERAE
Bl—T.

>>> print (x)
11

YRUJ DA nonlocal &BEFAE I EAE FIE P P TZAI 54 -

>>> def foo():

x = 10
def bar():
nonlocal x
print (x)
x += 1
bar ()
print (x)
>>> foo ()
10
11
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2.2.2 Python RyIE 5% a8 BHHIRA ?
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
E@%ﬁ&@/\ﬁﬁ%*%ﬁﬁiﬁﬁ%“ﬂHﬂL, ER RN RACE . XAAELAIIR global PRI T 7R EI{E
FHRTA R

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)

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

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 .

FEANR T S AP — P 0 -
1. standard library modules -- e.g. sys, os, argparse, re

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

3. locally developed modules

BT RERAERR S AG | R A8, A iR BRI S AR A BR B 2R B, Gordon McMillan [ 353 4
T

L PMEHER R I "import <module>” f 3 AJEAI, THIF A A FEHY . (HANREE 2 ik
FEMES 1AM R B — 4 8% (“from module import name”) F - A4 T & THZ, IS
NS R SRS | AR P A ARIEA T, XSS 1 AMEEHIE T ASH 2 DM .

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

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

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

22. EBEROAT 13
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226 HHAMRZESHEHRINE ?

B FREF DU XS Bug. A AT RS

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

return mydict

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

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

FHEGE SC, 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={}):

fHR2:

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

SRR A I SRE AL . WRA DR TH E RE 2 U RCRERT, A —FhiE W T 2 Bk BR B0
Hﬂﬁ@?iﬁn%%ﬁ%@ﬂé, FAE AR A A T SR R B A . X RR 2 T8RN “memoize”, SEFAR
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. BEXHRERBEE




Python Frequently Asked Questions, £[F] 3.10.11

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]

BOPREMRAARGE, Af2fEy FEsm—Aocxzmr, x Bau.
PR EERAT AN R

D) AR RN RN — DA Ty = x IFAXQEIIRMEIA— R 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
M H AT B — AT U5 ) 2 ER 2 B U R [10] .

RIS = WX GHUR—AT LR 5

>>> = 5 # ints are immutable

>>> = X

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

KX X

>>>
6
>>> y
5

A LX) < Ay SEATAESE T o R EEECR immutable W4, TEPAT x = x + 1B, FALBUCEERTS
5, ZEME 1 MR T RS (BETE 6 ) HRFHIRE = (WS T x Frgmmxt%) .
EM%%&E,%ﬁ?%?ﬁ%(%ﬁﬁ%6ﬂ5)ﬁﬁ%%mm%%%ﬁﬁﬁ(X%ﬁﬁm6ﬁy%%%
M5 ).

Some operations (for example vy . append (10) and y.sort ()) mutate the object, whereas superficially similar op-

erations (for exampley = y + [10] and sorted (y) ) create a new object. In general in Python (and in all cases in
the standard library) a method that mutates an object will return None to help avoid getting the two types of operations

22. EBEROAT 15
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confused. So if you mistakenly write v . sort () thinking it will give you a sorted copy of vy, you'll instead end up with
None, which will likely cause your program to generate an easily diagnosed error.

I IAFAE— 2R3, PR E BB T R B4V I & & AR RRI T - B RIS AT . B, +=
S ER, HASBUMTHREE (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3]) [AlkE
HRUNAE a_list, Mfif some_tuple += (1, 2, 3) fil some_int += 1 NSBIHEFNKINIS).

BmEZ:

o XTF—AAAEXG (List | dict | set &54%), FIRLARIIIELERE MEAEREATIE S, Fra s e
AR W B O

o MT ARG (str. int . tuple %), FPA5HE M RIS ARG, LA L H
AR AR ] — A RO X 2

WNEHBEPI AR R R SR A F— R, ATAR is BTSN B 1d ) .
2.2.10 nARSHRHESHMEYN (RESIRAER) ?
HICE, Python HSES il WA B . i FIR(E R B8 TXIG5 N, Br A T gl 7 9 2

B , AT WAL S IR 72 @ AR UM, W RAMS 2 BT i ReR .
D) & [m]—4~eH

>>> 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 TT =T
2) R, INELBLERIIE, MEFH.
3) feid—Anrds (T JEmiB ) X4

>>> def func?2(a):

al0] 'new-value' # 'a' references a mutable 1ist
alll] all1] + 1 # changes a shared object

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

>>> func?2 (args)

>>> args

["new-value', 100]

4) AT SR Y

>>> def func3(args):

args(['a'l 'new-value' # args 1is a mutable dictionary
args|['b'] args['b'] + 1 # change it in-place

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

>>> func3(args)

>>> args

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

5) BEACIE LB B RGE 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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(R —H)

value = 0

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

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

def down (self):

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

PAL inc() . dec() Ml reset () MZRE, AR T IR — T8 —H.

2.2.12 n{a E#l Python %5k ?

—BAFI T, ] copy.copy () B copy.deepcopy () HEAFAPA T . HARIAMGRAFFZ A, (HE
o T PARY .

FEEXT R AT DA SE R SRR AT N . M R AR T copy () TA:

’newdict = olddict.copy ()

FEA T DAY Bt AT A A

’new_l = 1[:]

2.213 AT BIRRE T LS B ?

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

2.2.14 34T FAXERIREX T R EI B FR ?

— B X R TR, MM GIAAAERIE A AR WRIEA T ERIEEAN LRI E R RAME L def
M class iEAFEFAIE, FUREHN 7RG HAnPA RS :

>>> class A:

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

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

Arguably the class has a name: even though it is bound to two names and invoked through the name B the created instance
is still reported as an instance of class A. However, it is impossible to say whether the instance’s name is a or b, since
both names are bound to the same value.
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gﬁ%;ﬁiiﬁﬁ%%i 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‘lﬂ#ﬁ{hﬁﬁﬁ Mk (frfa=sia)) , @AM (%
% ......

2.2.15 ESEEFHREREH 4 ?

JE 5 A2 Python BB AF. THBA BT

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

(False, 'a')

MRS AR, AR RRIEXZ WA, N B iR T

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

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

e

2.2.16 BELREEFENT CES"?" ZHIESEMAFIRAE 7
Ao AT

[on_true] if [expression] else [on_false]

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

A& Python 2.5 5| A iR Z 1T, G5 ABE 2 B T 2 Hm 54 -

[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.

ﬁﬁ%ﬁﬂ%@%%ﬁﬂ@ﬂﬁiﬁﬁﬁ, WNESH MR ETES . Wik, HXEFESEAMH divmod () K51 K8
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

AR 2L AR ] ) FECE 255 . C IS RIFEEUR AR Fh— 20, TRMmIFEaESl 1 // 3 g
AFEEELL L % 3 WIEMYS 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 ?

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

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

A

SyntaxError: invalid decimal literal

flf R AN A B S R S RS T

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

<class 'int'>
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234 WTHFHBERHRT ?

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

BRINREIL T, X B E SR R g I R AR, L int (10144 ") == 144 JEH, T int ('0x144")
2x5| & ValueError, int (string, base) H:ZHE AU ESHIE EFHHA RS, Bl int ( '0x144",
16) == 324. WERSHERECH 0, N4 Python ALMIAEFEET . RIZ 00" Fom /\#E i, 10X Tt

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 () A LECTIENT ) Python ks JE2R, Bt eval (1 09") K& FEEIAHT R, B2 Python A
A HERECT A R0 (0 BRAE) .

2.3.5 WK F IR A TR 7
To convert, e.g., the number 144 to the string '144 "', use the built-in type constructor str (). If you want a hex-
adecimal or octal representation, use the built-in functions hex () or oct (). For fancy formatting, see the f-strings

and formatstrings sections, e.g. "{:04d}".format (144) yields '0144"' and "{:.3£f}".format (1.0/3.0)
yields '0.333".

2.3.6 IN{ATIERFFFER ?

FIEBU, TR A AN G FEREZHAG T, R AT 4 A Al 7 ) — 3 45 5 |
Al WEARTFE—AREJHIE L Unicode Zdiiyxf4e, FIPAR 0. StringTo MR E array Bidh:

>>> import io

>>> s = "Hello, world"
>>> sio = i1i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sjo.write ("there!™)
6

>>> sio.getvalue ()
'Hello, there!'

>>> import array

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

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

>>> print (a)

array('u', 'yello, world'")
>>> a.tounicode ()

'yvello, world'
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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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P T3 3 R IR AT SO A5 AL, FTPABE s . rstrip () XA TARRAREF.

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

For simple input parsing, the easiest approach is usually to split the line into whitespace-delimited words using the
split () method of string objects and then convert decimal strings to numeric values using int () or float ().
split () supports an optional "sep” parameter which is useful if the line uses something other than whitespace as a
separator.

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

2.3.10 'UnicodeDecodeError’ &’UnicodeEncodeError izt ER?

T, unicode-howto

2.3.11 Can | end a raw string with an odd number of backslashes?

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

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

A

SyntaxError: unterminated string literal (detected at line 1)

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

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

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

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

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

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

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

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

Also see the specification in the language reference.
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2.4 {EgE

241 BHEFKIBT . ZI0FTI0BRERE ?

SR, XTI FEE— e, BN IZIC AN LR

* N[y Python SEHLBA AR PERER: . A FAQ B EME ) 2 CPython.

o ANABAERGTRES A AFRI, JoHZEW & VO MZ LN

o FESMAARIS 2 AT, SO BERIE YT AL (IS0 profile Bidh).

oGS EMENNARIAS, eSS RIS PR Sk (S timeit fHR).

o SREVEICE SE IR R m ARSI 25 GE B s s AR AR ), BN 22 AL A T RE 2

FHEACHS AR

THEAN, Python ARSI HL S AR ZH I . AR T —Se @ v s, Xk vk sk 2w sz 1
SR TYNT IR

o MBI B 2R ARSI, AR (S PR FE) T DA™ SRR

o fHIEWARIBHESSH . 2% bltin-types Il collections FEHACARY .

o QRAREREC O RSB RAE TRLR R AL, MW R (M ARORREORIE) BT A i R BRI . X

TH CHEFERE MR BOUTE RN, N E R B — ey kA, B, —EZMWNEINE
list.sort () o sorted () pREIHTHEY (FLEmg N ¥AM 7~ H1iE 2 7 sortinghowto ).
s MBAEELERTEZ, 20 MRS T EZRRME. RIS HORIhEZEH KL, T
W T ESE A RUESS, AR St . Bz e RS, 0 EAR RS TR AN
FISEME, AR5 24 R AT VR LB NI A5
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.

hz%:
LI PERERL S 1y wiki BT

242 BETFHRERE-ENRBTYATERMTA?
str fll bytes MQURAAIAEN, FILEBEZAFAFRIRRS

—EHOLT, ERER S TR AR R TRITI R
WEREERZ A str XWR, @HHERR T RRLEWIMAIE, RFEHHAM str.join() ¢

AR, PUARRKIERA S QD HIXT SR

chunks = []
for s in my_strings:
chunks.append(s)

result = ''.join (chunks)
(GBA — P &R0 S BHeE , BRI io.StringTo)

WREEEZ N bytes X4, HERMELZM bytearray MR FHER IR (+= 254F) 1B%dE:
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result = bytearray ()
for b in my_bytes_objects:
result += Db

2.5 F5l (JTA/FIFR)

2.5.1 tnfafE AT R 2 B H#HITHR ?

KA G S tuple (seq) AIRHERTFS (SEhn ERALE AR ) A A BRI T 39 A AL 1 a4 .

4N, tuple (1, 2, 31) &4/ (1, 2, 3), tuple('abc') W&AM ('a', 'b', 'c') . WIHE
ZHOf R TCA, WA SR @RI AT 2R 1] 6] — X5, RS an SR JoyE i 2 5o 042 6 oy, EiE
tuple () WEAAR 4.

KBRS List (seq) APRHEREFH S n] kAN SR N BRI Y RS W5 . Fln, 1ist ((1,
2, 3)) &ER 1L, 2, 31 list ("abe') MEER [Ta', 'b', 'c'l. WRSEHEIAFE, NE&HB
seql:] AREERNE—NEIA,

2.5.2 taR i #FESI ?

Python J3 51 285 | Al A IR 688 R 5 DA IR AU, 0 225 — N3G ME, 158 A, KL, R 7%k
I, -1 AR — N RGIME, -2 MERGE A, K. TPAACH seq[-n] #ifH4T seqllen (seq) -n].

M BT S A R SARTT . BT s [:-1] BURIFATH i s — D F4F, XATADRBSBRAEAFAF R
FERIIATAT -

2.5.3 FEIIAN{T LA FRIE ?
EANEEE reversed () :

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

JEFFIIA AL, T e A 300 F) A A DA P I o

2.5.4 0 MFIRPMIEEIR ?

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

WS AFEGHE , AU HANT, RIEASIZR IR, U BR A 0 -

if mylist:
mylist.sort ()
last = mylist[-1]
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:
last = mylist[i]
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WERF R FTA TR AR AR (RI#R R hashable ), VAN SOEE BETEAE PR :

’mylist = list (set(mylist))

PA LSRR PR e, TR A0, SRR [l js1) %

2.5.5 I MFIRPHIBR S AN T0 ?
PR S Y AR AR M . Ao B R B PO I A R U B R, R

B R A IR s A Ty . DA & =Mt 54

BT R E AL T
mylist[:]
mylist[:]
mylist[:]

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

F T RE R A R -

2.5.6 tnfa#E Python R4 ?

LiElEE

’["this", 1,

"iS", nanu,

narrayn]

FFAEIS A2 2 7 A4 T C B Pascal f%LA; FRXBIAET, Python 51| n] DAL & 2 R[] 2 2 A X
o

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

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

lisp_list =

("like",

(nth‘lsvv’

("example",

None) ) )

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

2.5.7 T BIRS4ETIR ?
EZ2 = CEV RN RV DA

>>> A = [[None] * 2] * 3
FT Bt RS A S 4 -
>>> A

[ [None, None], [None,

None],

[None, None]]

HAREE R —TURME, SPR&FRAEZ N AIE R Bk

>>> A
[[5, None]

>>> A[0][0

]

’

=5

[5, Nonel],

[5, Nonel]

25. 3 (tdh/FIR)
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JRRAET = XPRPAT R B A S AERA, R ARSI . 3 AU 2 S 3 45
MBI, BT RERE— RN 2 (513K USSR AT, X—E A RNARIT .

TEFAMGL R A — TR K BERIAIER, AR R ORI — s 3%

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

PAEARC Y — M8 3 ABIRISIER, BATHIRMKE N 2. AT RAR IS5

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 INAHHENMATF—RIIMR 7
AT DAL 81

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

2.5.9 Aft4 a_tuple[i] +=[item’] &5 ARE ?
R AR R 2, — IR EE AT E T Bz REAT, 2 Python RIZEFIA R AEX R Z A
.

HETHBICEAR M RSN G, iXBR TR M TR IR, I 2X AN A EE 8. R H DA List
N += 251

UNRARE X R

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

TypeError: 'tuple' object does not support item assignment

il R R R S L 1 25480 (1) X5 a_tuple [0] AN, AEEARXS 2, EAEKERHEH
g5 2 TREZR UL O SRR ARAS, N C4lCR IR Joik .

HsAedsn, BB EsR IR ETE AR T AR T

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

TypeError: 'tuple' object does not support item assignment

HIFoede AR AR, PRI 2 25 KA iR

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

Traceback (most recent call last):

(Rt
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(R —H)

TypeError: 'tuple' object does not support item assignment

XISl A S o NIRRT SR N2 AR B s, (U AN AT

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

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

>>> a_list = []

>>> g_list += [1]

>>> g_list

[1]

= SHE A

>>> result = a_list._ iadd__ ([1])
>>> a_list = result

a_list r5| X B, 15| B s S sr BB IR (ST a_list. W{EMRAGIRBAZ
e, PENERSIN a_List ZHIFG B —XSAHaE, (BOREL T IR,

P, FEMTCAURBIF, A AR S &5 [ T

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

TypeError: 'tuple' object does not support item assignment

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

FiB2ENENT [self] 7 ik (method) 7 & Fovd ™| b — 2 ZAAREMER ¢ .

2.6.4 IfTIEEMNRED HLTELRTHFR—1 6] ?

Use the built-in function isinstance (obj, cls). You can check if an object is an instance of any of a num-
ber of classes by providing a tuple instead of a single class, e.g. isinstance (obj, (classl, class?2,
..) ), and can also check whether an object is one of Python’s built-in types, e.g. isinstance (obj, str) or
isinstance (obj, (int, float, complex)).

R isinstance () RSRMIRAE H abstract base class W EMR . H ST ML, BIMEEAG B
AR S B2, S B R R B True o BABAGIN “EIEM4K”, HEHZEMMRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

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

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

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

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

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

R, KZEREFASAHN isinstance () XA E ST . WRRE HEIFARZE, HaE
FATTED [E) % SR G R A B R AE S P L Z RNk, PAEPRERERAT R, AR R R T 2K i T
A A T AT L B0 e A

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

AR ITIERAEITA 2 EE 4> search () Tk, RIFHME:
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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)

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

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

class X:

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

Most __setattr__ () implementations must modify self.__dict__ to store local state for self without causing
an infinite recursion.
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2.6.6 IMAEY REXMREXPRAAELPELHFHZE?
i A R super () BRAL

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

e FHERGITH, super () K HEIRIEE TN T (sel £ H) K B4, ] type (self) . __mro__
B method resolution order MRO), Ffi&[8] MRO Hi{iiF Derived Z J5HyJi: Base,

2.6.7 WAL RIDEF H I B BHITIER ?

] PASY BRI — 53114 H BT A A TIRAE o ORE R BB A % 00 24 RO (E R AT o RS —, sl
ol E (BUANARIE T BB UR) ARG SR, XAk s 7 . Bl

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 e BIERISKBUBFIRIERTGE?

Python SCHFHSEARAEE L (DA C+ B Java 1€ LT ) -
TSR LT S SRR RN AT o 2 BN R PRI B, WA M PR A 5ok 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

XFHASFE isinstance (¢, C) W) c, c.count tH[AIFEFSE] C.count , FRAERE ¢ H B EEL, & HM
c.__class___ E(ﬁﬂ@]%% C Eﬁﬁ%’?%ﬁéiﬁﬁ%&%’@ﬁﬁﬁﬁ

WE: AE C RN TTRN, B self.count = 42 XFEMBERAE self H BT IA P14
yrcount” FAAH RSB FEEHE 40 REFSHIR A AR AUE AR IS, T AT iR N it ShEs:

C.count = 314

Python SZRFHSTTIA:

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

2.6. W& 33




Python Frequently Asked Questions, £[F] 3.10.11

AR T PARHETRNBCR, A AR E RS2, L E AR e R

def getcount () :
return C.count

RIS LR TE 7Y, B MRUE LT — A (B 2D RIZR KRB ), IR T
AHHIEH.

2.6.9 £ Python thinfa EHMERL (HFiE) ?

B N i T R £ e 7 < 1 7 (B 1P 1 e R = B A B e 3B R R s (O ) A Dbl
TE C++ 1, RISSWTRIR:

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

}

7 Python *ft, HUBBS S — KA, HHBOASEA R AT oL, filn:

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

REATEASFR, EAEE T RS
WAIPACR A KR SR, Bl

def _ init__ (self, *args):

IAEA R REE T A TR E X

2.6.10 £/ _ spam pyBHE B E|— /134l _SomeClassName__spam B iR E .

PARUR R RFT 978 S 9 “BEER”, PASHERA—FP T s sl o o R AR & . ARMJEARN __spam
FIFRIREF (RORIEHEN TR, 22FH8 - NTRIL) CARYSHFE A _classname__spam, HH
classname NEE T EEREIZ T RIZL P 4 ET2K 45 .

XIARELRUEAL TN : SN P TISA AT AT ”_classname__spam” J@ 4, AAAZZREMAEXTSRM __dict__
L. 2 Python A )F BURA A B L BRI LA AL RS .
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2.6.11 2ENT _del__ 5%, EERMBRMREZFEAE-
XA LA AT RERY IR o

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

If your data structures contain circular links (e.g. a tree where each child has a parent reference and each parent has
a list of children) the reference counts will never go back to zero. Once in a while Python runs an algorithm to detect
such cycles, but the garbage collector might run some time after the last reference to your data structure vanishes, so
your __del__ () method may be called at an inconvenient and random time. This is inconvenient if you’re trying to
reproduce a problem. Worse, the order in which object’s __del__ () methods are executed is arbitrary. You can run
gc.collect () toforce a collection, but there are pathological cases where objects will never be collected.

Despite the cycle collector, it’s still a good idea to define an explicit close () method on objects to be called when-
ever youre done with them. The close () method can then remove attributes that refer to subobjects. Don’t call
__del__ () directly--__del__ () shouldcall close () and close () should make sure that it can be called more
than once for the same object.

73— RAERG H RBIE R AT weakref BB, AXBIER ALVFHE X QUEAIEMAT . Bian, PR
HHREEA RAZXT A AR AT s 355 1 (SR RIS )

Finally, if your __del__ () method raises an exception, a warning message is printed to sys.stderr.

2.6.12 tNf3RERLEE R FTASEBIRIFIR ?

Python A2ics (BUNEIA) M5ehl. ATLATERRIM IS BB o 5 (0T, dad PR B A A Sl 555 | 51
FORIREZITA 5B

2613 Hfts id() WERBERFRE—1)?

id () Rl EEL, AR R B A R N PRI @ ME—B) . [ 7E CPython A, RN RAY A A7 HLIL
PTOAZEH R AAEM NP IR R 25, — R R 3R BCAE A T A (L o S A1 5] T

X

D

>>> i1id(1000)
13901272
>>> 1d(2000)
13901272

XA id BT AFABEO R, Z IS8 TR, AT 1a O WG SR ER T A 2R A6 id il
RIXT AT SIRES, WA — IR RIG I -

>>> a = 1000; b = 2000
>>> 1d(a)
13901272
>>> 1d(b)
13891296
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2.6.14 ft AR TEILMKREE is EBRAZITHRE S BHEFEN ?

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

GOSN R BB E N RS RERTHY, a is a —@RM True. SP7FH S M0 A 2 538 5
FEARSE PR b, i ELS AR —RE, B SR SRR B 1 /R(H True B False,

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

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

is x.

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

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

>>> g 1000
>>> D 500

>>> ¢ = b + 500
>>> a is c

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

>>> ¢ = b + 'thon'
>>> a is c
False

AR, RIAEAARHIREBl, SR AU AR

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

False

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

1) 1IE41 PEP 8 B, XI5 S il None [ELRHERRRIN oo S ARA AR SRR R F AR, I
AT ARG 55 A T RE A R (E HA T 545 R False B 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

36 Chapter 2. BRMR¥RMEE



https://www.python.org/dev/peps/pep-0008

Python Frequently Asked Questions, £[F] 3.10.11

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

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

return True
return False

2.6.15 — A FIINfTIEFIBLHIBREFEE— T T EBISEHIG ?

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

B A XA T 2R SEHAT — S BT AR R %54

from datetime import date

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

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

xlat = {'zero': 0, 'one': 1, 'ten': 10}
def _ new__ (cls, 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 == "'-11)
return super()._ _new__ (cls, s)

IXLEH AT PAITK A -

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'
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2.6.16 HizNTEEFEHZEA ?
ZEFTERINAFE T HE functools.cached_property () Ml functools.lru_cache (). HIETE
S B ARG RN G B TER BN LGSR .

cached_property J7 AL TAEZATAT SR k. EARLGIEXSEOIR T . WA I R E5 R U
SBI AT H N PR B -

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

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

/DI SBIA R I KU B AT 2 3248 E 1 maxsize FRA . BRI GUZE LSO S RFAAE . BLRHGRE 417
BE AT -

XA T IR R 5

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

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

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

@cached_property

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

@lru_cache (maxsize=20)

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

B TARSE station_id WNANEUCAE o INSRAH S Bl JE 2 nTAEXTSR . W cached_property J5 XU AE T,
B T I B JE R AL

Iru_cache JyXATPIRRENSIE T, (HRTREIE X _eq  F __hash__ J7¥EVAME AT RS TN B AR 5¢ S8 110 SE 3

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):

CFItakREs)
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(R —H)

return hash (self.station_id)

@lru_cache (maxsize=20)

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

2.7 558

2.7.1 O gl3E.pyc X% ?

UE U AR (804 FTC 4% PRI 2 IS TSR TkEh), 78 oy SCPFRTTEH SR __pycache__
THX PN ETHFHET pye X % .pyc PFMAFILHR/HE oy CHEAHIRA, I
PA .pyc AJRZR, RIEE MG E R python BUARTIAAMIE . (F£IL PEP 3147,)

.pye XA AT RE S TLIE O E, SRR 2 — 2 VR A SO T AR 0 H SR AE AR ), X ORE R TG YA A
__pycache_ FHk. BUNPAKEAH PP AR )P A S — H FasfrfE )y, stA vl e A& A ACBR 1, )
i Web JIk 552558 T X g .

KdEiE T PYTHONDONTWRITEBYTECODE ¥IEAS &, 75 M S AR H. Python BEfS 6% “_ pycache_ “T
Hp R C i 5 % Hok (R . fEESR55%) B, pye SCHLKE B shal gt

TEf 5 2 HGB 1T Python AR AR 9 A Zad T 5 A#:1E, LA A1 cpye X, BEA — 1A
ZRIBI S foo.py, BEFATH M xyz.py, MizfT foo Bl (GELHIA shell 74 python
foo.py ), M&H xyz AlE—4 .pyc, A xyz B F AN, HARSH foo fJ# .pyc X, N foo.py
N2 S INIOR

#ER foo A .pyc XA HIARM S AMBSAIHE pyc XA AT AFIH py_compile F
compileall #iHt,

py_compile BHREEE F B L EAIR . —FBIAR A AIXEER T compile () AL

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

XFeHE cpye XHBEAYE foo.py AN E FH __pycache  FHE (80F VRt AT DA I 7T %6 2 54
cfile KREHIZITH).

AT PAH compileall sk [ Zh 4% — 2 AN H R NI A XM, REALEGAITIRRFHIBFT
compileall.py 45 H Bgm N Python SCIFTHE H SRk 42 RI ] :

’python -m compileall .

2.7.2 AR BI SRR B FR 7

TV B HIE X4 RV i name SR ACHIARR. WULEN ' main ', BUPAHEAEAE
T 7 VP4 S B OB R A e & 74 11 2 RO ARRS , BBt LA BT name
2R A ST

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

(R Itakss)
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(R —H)

if name_
main ()

'__main '

2.7.3 IMTILBERBESA 7

RS DA T AR -
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

[P R b DA T AR 22 R

* HIEFA foo

* N foo fBZ KRR

* 9% foo HITHAIAT

e foo B A bar

* N bar BlEAS R4 R AL B

* %% bar HIGEIAT

* bar FA foo (ZLREILHAE, PENEEA DN foo RIKIHY).

o AN ZEHAM foo_var &R a e “foo”, FHMINE bar.foo_var = foo.foo_var
IRJE—RIMCT, 2R Python i 54 58 U foo HYMRRE, foo 4 RS BN AR 2 251 «
MAREEH import foo , ARFZEAAEERMM PN foo. foo_var W, AL FFERISEH.
AR (D) =Rl BRI

Guido van Rossum #iX 5245 from <module> import ..., HFrEREREET. &5
AN AR B IR A0 AT o Bk ) R X R E T AR T N AR DA <module> . <name>
HIEREIH .

Jim Roskind F AR ERAR 8 AT I -
o S (@R, RERIARE R ARLRK)
e import 1EH]
o AR DIREATY (RIEARE S AT 2R &) .
Van Rossum R K BEUCFI7 %, 24 import th BLEE— AP PEIIML )y, RS
Matthias Urlichs SO A BEATEAY (7514 5 5 ARRAS I 2 2
X LEIR U TT I A EHEF
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274 __import__('x.y.2") iREIH=E <module °'X’> ; ZiN{EEF z 1§ ?

Az i importlib PR EREL import_module () :

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

2.7.5 MESAMBRRH#T T REHEFHSA, BEDHRAFRUGHE. ZRAMFA?

TR AN —EE R A, Python fUFES — U ARSI R SCIE . B0, A2 ZRRITETH,
AR A A A BERRASE IR, IR 2 B BEHRs ST 1 P AT QSR EORATE R S
OREER, G AT DA Bt

import importlib
import modname
importlib.reload (modname)

B XAARHART k. STHRBURE S T LA N IR

from modname import some_objects

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

>>> import importlib

>>> import cls

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

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

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

HEHEIER G id FTEIHDR, MR Mt — H T84

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

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

REHMELERBESE

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

Gmbwmmmmmfﬁmﬁﬂm“@ﬁﬁ@%,EH%%%*%B%MEﬁ%%%Eﬁﬁﬁﬁﬁo%%A
FEELE — BRI 2 A8 % b T g R T hE

Illﬁﬁﬁmﬁ%ﬁ,l%ﬂﬁ%ﬁkﬁﬁﬁmﬂQMﬁ@%Tﬁfﬁﬁ T C s MRS
EE AR B

if (x <= vy)
xX++;
Yy-—i
zZ++;

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

P EIEV A B EHELAS FR 45 58, Python MUk HAWE = € A2 5y B | R X U 1 58 . 76 CRiE T, A2
AFERIEATLEALSESE . TEEER R MR, Ef (BRUAERR) 7—MEEk G i A K.

ﬁ%ﬁﬁﬁﬂ%ﬁmmwwmﬁiﬂfﬁﬁ g g e U R R R B A s A 25 ], AR BE A Uk

S EA e A ORI, — (W% 2 e (MR 20 2 3047). 20 171 Python FEXAS HL i 20
ﬁ%C&K%TMWE§$ e SRIE A B BB A R 15 S B AR B — D DR ((EA 4 o5 B v T 1y e 2 )
FRAR ), (AR AR I A TR .
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32 Eff D ERMENHBEFT[IFTENER?

g SR B

3.3 [ F BB E R N b T HHRE 7

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

1|

>> 1.2 - 1.0
0.19999999999999996

IR 1% RB[E)iE /2 Python ) bug, {HIEIIAJE. i@k Python ST 1A B, i i 1R R e Bt 7 305 oA Il

CPython [ £loat ZEfEM T C Yy double BEVSEFF. —f £loat YIFIE G ARG E IR (BHE 53
fr70) FFEI I B, Python (i) C ARIE R BEML, 1Ml f 45 53 0 BE &% T i i e 4y R B
BN B HGE R RE), Python fil C. Java 23R Z 2 #GUAEE S A —HerATE.

R 2 W T DA B RS e A 3, (AR M S A oo . LS (E), FERA R RECHS AT 1% -

’>>> x = 1.2

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

’l.OOllOO1100l100l1001100l100l1001100110011001100110011 (binary)

11y i A (L IE 2 -

’1.1999999999999999555910790149937383830547332763671875 (decimal)

53 LJCHIREE R Python W DAAT 15 2 16 /NS AHERERE .
B 5E AR T DA [EJTE Python #8117 B AT — 3.

3.4 [[Ift(E] Python FERFE[EE) ?

CEEA D
H—23he: FHETEAR T EAR, FRAEAT DATE RS AR50 2 s BT, T A AU ) fef A 25 ] SRt 2
[ E AN o SE 2 CA (tuple) FIERS (list) AHEI I A —f Js 1K) .

o5 —fH R B2 Python W, SZERIET 4k [EAL. EEEAFE G 8 208 S B H i BfE s A2,
7 Python HEMEEMATEIEr B M7 ER Teight,
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3.5 [[F [self] #Fik (method) FEHFIFIYEF—EZEAMER ?

HHEARGE Modula-3 T 2. FEERFZRE, Ml AEZIEFE .

55—, GE bR AT A B B ARAE I J5 9% (method) Bl B (instance) ()&, 1M AE—{F A2 B, BIGEA
FIEKHE (class) (7ESE, WHET self.x ol self.meth (), HEGRIEAEHIRITE @ IEAE G B0 k2
Jrihe AE C+ [E), AT AR i [E1A [ dok 5 B SRH BnE (-3 —— {HLAE Python [FIEIA [ BE 1, FrRA
PRub ZE KSR R SR o« 72 Co+ F11 Java (AR ACHE HUAR LR LEAE 1 518 P 44 RN LT m_, BT RA
i Rl R A A L R ARG Y

S5, R AR e b i ) S0P ] R R BB SR R R, IROR TR BRI RE YR . FE C+ (B, WARR
RO — e R I e 7 5 W By ¥, M ¢ 2 85T - {BFE Python [F, 0T DAL H255 1
baseclass.methodname (self, <argument list>), iaff_ init_ () FYERITFH, HERE—F
A 1) RV B e L PPy 5 T S e e o«

hef% , AARE) T B A B 5 SRS IR I R B PR )3 S8 87 Python J2& (3 36(F)) 76 o AR PR IR B Ay 5
e (HIEAG B AR S S B A) , B DA 352 — D Y A o B e i M PR VR SRR 8T S B s i, IR gt
SRS, S EEE AR (B TH%R). C++ HEEME 7843, {H Python B4, Ml T S
J5 PRI T 5 | A B A A o) S R e o (L RN sel £ . var 5t mT DA {1 B A B 3o A ED . W), 7T
BRI RS IR self . var BB BT REREN A AT EL/EHOMEZR. EEE,
L dmf A ORI B 191 58 BICFPAE 1 WS [ i 44 25 [H] (nameespace) , /R TR 2445 Python LA FIHE—1H o

3.6 EHTHFEEEEH (expression) P {ERIEREH ?

{i¢ Python 3.8 BHAf, ARATLAEEN 1!

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

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

B2 Bl i PEP 572,

3.7 [Elfa Python #R—EIhEeBIEERSE (&R listindex()), H—&
EREX (K2 len(list)) ?

1 Guido FF(E):

(—) #—sE AR, MM AE R G R R — At (RIhsR!) R e LA
AT ERST, BT R R LR DR R A 5 2 . AT x*(a+b) g Rl R B AL
x*a +x*b (T, FEHIC— Tl 2 0 P AT R R B SRS T .

(7)) WRAD—BAAIRE len(o), Fhoid BRI ARPIRYRSE . E5FF TRMASE: 4528
AR BUOR IR G MM, HIRE D xlen(), TRMASEHIE x R S, DTRET
— AN T ECR AR T AR lenO) AT, B2 —{E(EA 2 EBUS (mapping) FIFHEIENA get()
Y keys() 77k, BURARAER(AE write() J7vkRe, MR @55 H R,

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

3.5. [T [self| #J5i% (method) 5EFF0F0Y By — E EEAREER ? 45
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3.8 [E{d join() BF &S EMIESRT (list) i TTH (tuple) 5% ?

H Python 1.6 2 4%, TR RRGHAUGEMERZUE], tAEibiy, — el DAAN S BBt i) ok O A R D R A 7
RMBIMA . RZWHIT RPNz 552, A — IR T RN B R

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

U A 1R 380 {1 P SR A o

F—IUEEE: [T ICR Gtring literal)  (FHH#) FRAEMMNEE], BFFEAIL, (H5H 304
A EE . AR AEEE T A s i b, IREE R T R SCR AR RER B -

SRR R [HR M ()3 ST BT — T e o ke o ). (FARE s, IREA 2
TEiE bR . RIERERREA, 48 split () WM ep vk i i, REBE AR T LA 5 o ) -

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

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

join () fe—MAFHk, WIEFEMMIEEGE, IR d T H e iRy, EFACmEAZIM
BT IE T o SR R 2 O DARAE AR P SRR B 1, 045 B E S BiSIE]. 7E bytes Fil bytearray
PP AT SRR T T

3.9 BIMEERESR?

WRES B SMEEIE, —1f try/except LR AREARCRN . S8 L, JUHBISNEAT &I 7E Python
2.0 PR, SEbREE AR R

try:
value = mydict[key]

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

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

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

b M IEERE, R PAM value = dict.setdefault (key, getvalue (key)), Aifa RAAE
getvalue () FRAEARIYRHEAREN, ST REGPERAT.
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3.10 [Elft(E] Python [EIE]f switch & case fiRz ?

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

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

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

func = functions[value]
func ()

SR TR s, ARAT AR EVE SRR R Tk R getattr () 2ROk — SR fiiL:

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

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

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

31 EfFREEES LEERITHE MECREXRRENEEERES
R ?

BHE— WASEML, AR Python Y MEHE (stack frame) g ifE /0 —f C fyEEIME. [Ny, EFEEMF
A PAREHRFIEIY Python,  [HIESEHE I B AN HE % C A TR -

BHE T i, BEHET (Stackless) Python S B stwt T H kAR, [Ehkkde 1 C HE(E.

3.12 [E{T lambda EHEXF B S BAR ?

Python f{}) lambda 3853 2R G A 25 B4 2 ] Python (155 5 HE 2 4 30 i P (o e 38 43 X b A S . 8K
7£ Python [EiE [FIA J&— (M g B A0 B . AMRAEILALSE S A 7. 2 fERY lambda, Python [ lambda 2 — 1
TEAR S % o8 IR AT ) A — (0 18 8 0k

pR 3 L 48 2 Python (B —# 4 {4 (first class objects), i FL 7T DATE [ s 6 [ (E) 9l 5. o PH It E—JH lambda 1 2
[ 33 7 ) R 2 ) 1 2 2 AR S 7 B 0 AR — {1 R 5% (L el B 2 — {0 [t 3t el 3 v ek X - (A
lambda 58 57 2 A 45 SR [ 55 !

3.10. [F/f+E] Python [FIE/fg switch = case BRiRz ? 47



https://github.com/stackless-dev/stackless/wiki

Python Frequently Asked Questions, £[F] 3.10.11

£
=]

. CEREHHMERSR?

Cython ] DA% {0 i $E 18 A 1 S VE[EIf# Y Python A<, Nuitka j2—HG[E Sy #ia#ds, 7 DA Python 43
J C, by H AR SC3% 52 B4 Python 555

ot

3.13 Python BT LI#E#E 5% A 1% 28

3.14 Python N &0 1EEE ?

Python F0{E B 48 PRI A 5 BUEDA B AE . Python FAZEHEEVECPython i Jl 2 BEEHK (reference counting) B&AE A
R, [EVH 7 — (A% A EE 2 B A3 (reference cycle) . & HSLA T 0 B A BV S0 RN ol
B EIEIS A B . g BAAHERAL T 0] DASHAT R CEE . R S5 4 B AN s B i A i 2 U e X

IR, AEHAWEAE (B2 Jython B PyPy) w, @i 1602 MU BESROBCHE & % 1 [RI AL . AR ARAY Python
R R B EN A 2 BEHR I B, B MAE R s s — LR MR R R

FE—2E Python E{/EH, TFEBARXMS (78 CPython W] DAIEFHEAE) W RE @ 4L S HA T (file descriptor) H
e

ot

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

C

TEER L, )1 CPython (%2 IEEHA MRS J7 5 (destructor scheme), RS £ (14T HEIRHR & BH A BT 1ATHT BA A
o SR AR BRI (GO) YRR, B Let R I L E A E g HAT Wl REARL R A e AR i e (EJBRPA ) -

ARARA AR RE S LE AL ] Python B AR mT DAIEA:, HOVRIE % 1754 b B PAAR S8 2 BT with B
w2, AR B T, bt IR R EA

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

3.15 [Efa CPython 7<{i FASE % 18 #E 04 1 35, =1 e 1 ?

—, EEAR CHREEMEDIRE, HtbpynlEWEAR. (3, FAM%0iE Boehm GC pRisUd. i iIHA R K %
PG AR R, (B R AT, MEEE KL HeliEy, BERES, 2B Python fiZF
R — )

AR (GC) 7E Python B itk A H A e AR RF I T — (8 [ . YEM 521 Python FEEIE S8 7T DA
HEEEAERY malloc() Fl free() [F1RY GC bR U BEHAEAY FABMA s [H— {3 Python [ E I FE FTREREH & i
malloc() il free() i, M4 H Python iy, PABIFEZRE], CPython FIEE{ malloc() #1l free() HF = il

.

48 Chapter 3. RFHFIERERHER
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3.16 E CPython #Ref, [EHTFEMRRERASHHER?

N Python B, Python BUALI Atk &2 A By PHIEMEAL R @il BB A7 RSB INE %, o]
BEBRAE . AR C i MU, M AT AERERERL (FI: 32 Purify 28800 T AL ALz 4
T, Python 2B PRS0 el S e s LV e A

AR ARAEZETA Python fERERGLIRA R EIRAF E 1R IE, IRATAM atexit BAUHAT @ EIHIERR .

3.17 [EMTEHETH (tuple) FusR%) (list) 53 R A {E A BUE 7

HRFIFITCAAEAR 2 Iy AR AR, (HLEH MAE e AR AT . oA AT DA Pascal fYAL(E] (record) B2 C
&R (struct), J&—/NEEAHBIBHE T B2 AR R E G R A, PA—ALE AR e SROIRE, —ME
RS AR R AR AT DA H s A s = R A AL

7 —Jr M, %ﬂﬁ@ HAGE 5 1851 (array). At ] AA SIS E 8 RBE 4, HEZBESAE. RER(E,
os.listdir('.") [ FHEEMWHEE, AOETFRBINFIR. WRIRHH T RMAEREDEMH E,
*%%lﬁ%ﬁ%m A g e EAE

E%WETTHM7W%~EE@ﬁ@4 PR REET Ok S (I ) A ] — BB ARSI, T DAARTT DARK
SEm TR . AR SR TR T AUREI T8, FT0A BRI AR g, MR RIARAT

3.18 &%l (list) 7£ CPython h B EFE {8y ?

CPython #5351 (list) S8 [ & n] S < LI [ 41 (array), 1A &% Lisp 555 19888551 (linked list). EAE I,
ﬁm*@ﬁﬁm%@ﬁ%@%ﬁmﬂﬁﬂ (I 8 1) L 51) B F8 422 (pointer) A5 B A7 HR 41 A AZEUE 45
F

i, HRGIAARPINFFEIE a (1] (AREFERS O NER RS 6 8

O RO SR AR, [ R BN, BT EGE 2 SO A IR, &ﬁﬁm#%EwMﬁ%
WAL KR, 2R RSN, BT RO IR A R EE R RN T

3.19 5=# (dictionaries) 7£ CPython h R E[E{ERY ?

CPython [<7- Sl I W] § R/ ) (hash table) FEAERY. U B A (B-tree), e85 (H WilE k& i
HAE) Dy ELFRR B, B L iR

TR FHE# hash () B3, SEEAEMEEEGIE . FEEL AR ERFT4E (processes) [T F1fif
HRERZER . B0, "Python” [{FEENE -539294296, fif H 25—1{f 71 python” HIjJ& 1142331976, FEEI4:
TP AT A AR [ER s A7 R L o GRS A S TR B B (L, 7 e I 5 s R ) —
K O FIRik (Big-O notation) 52 O(1) — AFRAT 7 — 1 68

3.16. & CPython #Xes, [FIFfAMICEERSRER? 49
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3.20 [ RYB—T 2 RTEE ?

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

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

WA NGRSO R 2 TR

o PRSI G (W0 id) AGRE). ARG, WO R s — s, 2
FAREN . HIE:

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

EAEEE KeyError BI5h, WE (1, 21 B id FEE—FTHIE AR AR, ENREE), Fitngne
% E ] == KA, AR is.

o DE—ESHPMERE. E—RAeRs, RES28e, i gsacr2i, rABEeE
IR g3 [ERE

o ARFRIIEER, EEFEHEALEH b, FHRANEREREE TEmE s, gEE—REER
JBEIY bug, fbFIIRHIIEE 7P ELER] . 7E d. keys () BRHEEHR AT AT SO BE -

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

WERAR TR Z RS, EEA N T A ARIIR, (E55 B CARYEEBR R AT DATE — {8 T S ) 1 Stk —ffl

__eq__ () fl_hash__ O HEmEIE. RebEfa sy R Aen 7 it (SOUBBIRIENE) b, Rt
A EE T (SO DR R AR b i E & R -

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

def __eqg (self, other):
return self.the_list == other.the_1list

def _ hash_ (self):
1l = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) * 1001 + i
except Exception:
result = (result % 7777777) + i * 333
return result

AR, MErEH A TR R EE, HE R E AN T AEE] (unhashable) IR (1) T BB o

WA, NEWERBRLEFRp, 58 o1 == 02 (Bl o1.__eq__(02) is True) , HJ hash(ol) ==
hash (02) (Bflol.__hash_ () == o02.__hash__ ()), BMHFELEI M . W15 HEDN LS TERH
I8 == ML Al 2 ()36 R 1) 45 sy o BN IE 3 iR AT D

2 ListWrapper, N 25 6 4@ P (e 7 S, [N ARS8 RE SO DABE S R IE R I S A . Rk
REL RS RERURE 5 3 PRI F5 SRR il I PR 2R, AR A ZOE . o B AT

50 Chapter 3. RFHFIESRERBEE
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3.21 [EMT list.sort() AR EEH BRI 2T ?

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

SRR A B A R 51, AT LA [EJ# Y sorted () o b AR BERY ATEMR 04 (iterable) ek 7
s, [Emz . g, AN E MG e B s BT i g

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

3.22 #nfa7E Python chig % F(LH| £ A — {8 4+ E#75E (interface spec) ?

&2 C++ Fll Java %55 S 4R 00 TR N TS, fbid TR kR A . R N RRElEREAE
it s R A4 7 ) v TR A T A 2R AR A 2 R )

Python 2.6 Jil A T abc #LAH, &K 7 DA 22 5% 3 % 3 5 S [E] (Abstract Base Class, ABC), 4 1 DA {if
fl isinstance() Fll issubclass () MCHERE — fiil B F 80 2 M (E 2 % B/ T 5 5 IR M.
IM collections.abc BAEFK T — R T AWM EEIEHE, B2 Iterable, Container Al
MutableMapping,

#f Python 2, fRZ 71T LHEY (B AT AT BT8R I e 21

—{R S S BLAL A L W F SR 1 ] BRI (regression testing) , [EWEERCAH A T LA — AL . 572 Python
R AR E AT, RO [ AR BB T B A SN, A IR AT DA
SRR (45 ] (stub) BB B, doctest Fll unittest MAHECHE =7 i IRUHELLRT AT 2K
S A R SR U P BB MR B A (B A T AR

SR TRk, 8 1) B ) 7 3 K28 SRV Python RIS W] DARE BT, g b, bl
REVT LA SRR BE, PRIy i B A B R s e S . R 5R(E), append () J7 A MRS ZAE S A
PRI ) dc AR T _E BT TR, A IR E AR append () AN REMNA IEMEMEE, HiELE
B HEN AR B .

FER WS E AR, MR g R EHCREE R HIE AT o JIRURES) 5 9% (test-driven development)
e GBS MO BRIk, M ESRAESE G MR ErE, MR RR AR ZN RS, 5% Python
WAFFAR I T AR AT

3.23 [Elfg[F/% goto F&i% ?

AE 1970 4548, A7 M2 EA FR K goto 8 EuREEL. HAF MG Y [FERAIE ] #2205 ("spaghetti”
code), HEFIEFESE, BURAFIEN, WEFH IEW AMGER 2 (LA Python ZK[E], A if BEIAZNHI or.
and I if-else #ER) FIEIE (] while I for ik, THEEAH continue fll break),

FAM v DU B A8 SRA [ 45 #5401 goto ), B EZE R DA R aRPE Y . AR 2 A BEASBI 4180 DA (il iR B e C
Fortran Al HAE F EIR GBI [gol F1 [gotol. Biltn:

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

if condition: raise label () # goto label

(Rt

3.21. [Ei list.sort() AR EHHFBRYERT ? 51
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(R —H)

except label: # where to goto
pass

ERARRERIRBE T, &% 0EaE 2 goto M. /O

3.24 [D{ast=r e (r-string) REELAR G ?

RS AR, A BE LA AT B S RHEIA 2 R o T 2 ) SR @ i85 R 145 | SR B % (escapes), 5 —
AR AT R TR

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

WRAR BB Y. Windows FUBRAEA A, #H7ER Windows RO Z— AL

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

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

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

3.25 [F{T Python [FH B K {EA with BRZ ?

ZMm%mmﬁﬁﬁ@%T~E%%ﬁ%ﬁﬁ,EﬁAﬂ%%%@%ﬁﬁﬁﬁﬁ%O~%%§@ﬁ@@?%
WH $§ :

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

{HAE Python, & TG HEZ B .

TEHAUREFE], 182 Object Pascal, Delphi il C++, (Y2 ERRAUE], T RAFAM AT LAV ARE 118 20— {
IREWARIRME . 152 IR EI SR AEAmRRIREE, ARas A S #R R 1 F 5 U 1 8k (scope).
Python (i i1t @ By AEZUIE. B AFRAMIAS w] R Fil I 7E AT Ie WO 8 4 @ i (o P 81 ol 88 P T REAE LA T IR
TEDPE R BT RS B o 18 CEA AN R B A, FIM AR AT WO g 4t ik ] - [k . sk
o2 B 7

PAR B SE B i AR [E) 71 -

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

B A Tl Al [x] R EJEt. A%, Python [EIEEMGEMER A F B E A4, 1
M Tal B—MRBuyEs, I AR WA — S MR Tx], ARTEE M with [E5 6 6T
W5? YRR L, Python B f 1% o : 1515 TR 4 5l DN 4

R, with BOAX SR RR F Rtk (BRI E) A9 B2 B wT VORI A . AR B PR -

52 Chapter 3. RFHFIESRERBEE
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21
42
63

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

R 5 B B -

ref =
ref.a
ref.b
ref.c

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

ERARTIATHE R RIE N, PIE Python iy 4% A4 E AT @ 7ERAT RO F (R B A2, 1158 — U 5 280U TR
Hr—uc BT

3.26 EHT[FI4 28 (generator) R 1E with BEART ?

HOR BT RE R, O EIA: 2% B8 F ME S 35 (context) 25 P8 & e L IE 1B /E. RIELEFRE, B4 %29
EMC 2 (terator), B & 52 WA FEW FE B, (HRRFEAEE, FRAT PATE with piid=C(E A
[ contextlib.closing(generator) | A& fl At

3.27 [FM{ if. while. def. class BiRRX [P EEFE ?

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

if a == Db
print (a)

PAL:

if a == b:
print (a)

RS B TR e R R . DA AR, — (8 B SR A 8 FAQ & =B FENY
18 e EE R 9 S .

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

3.28 [Elfg Python i B 78R 5F0 T # K i hn L& 5% ?

Python FLFFARTEARS . JCALAN T LR &5 AN _LIZ 5%

[1, 2

( 4 'b', 'C’l)

d {

"A": [1, 51,

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

3.26. [Fi{g[F)43¢ (generator) FZE with B ? 53
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HWAREHEERS ST IO E R AT, SRR O R RRE R EWRARFR A —4 T
FaESE. ERATIE R AT AR, A S EGRR R

AT TR eSO A BB, Bl

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

]

BN ERAEUMICE, BMEEEA=: [feel, [fiefool, [fuml, FCEFISNN 1258 DA% S fE sl

=
AR o

FURT G A % R A i R S 2 ) (A
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cHAPTER 4

R EFR L RER R REE

4.1 EREAXHE

4.1.1 IR BT LA RSKM X ESRERRE A 7

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

XA =7 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 BREISTLL$%F] math.py (socket.py, regex.py, &...) [Eigi¥s

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).

A (£/0) =7 Python fH4H :
1) 7£ Python A4 1% 55 AL (.py):
2) i C W BRyshA AR (dll, pyd, so, .sl%);
3) {1 C w5 H HER B RS LT, SRS, FA

import sys
print (sys.builtin_module_names)

55
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4.1.3 FHin{a{E Python script #1177 Unix ?

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

#!/usr/local/bin/python

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

WRART E A AU Python fERESSIF) FAKERAS, R DA env F2JF . RIZARAY Python fiiRERS ArE H
SKEAUINE] T PATH AT, JLFEFTA B9 Unix RETERSCHF FTRIN S

#!/usr/bin/env python

;g%ﬁ CGI A X FE . CGL AN PATH BREGAR R & SARRRITR, I ARG B i i Se e A xd
1.

A, F PR AR KK, WBES S8 /usr/bin/env PATENT; X EiE B RAGAIELE env
FEFP o TEXFEDLR, ARAT ASSE T R hack J53% (R Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+ms@"
mmnn

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

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

4.1.4 Python thfF curses/termcap g5 ?

T2 Unix 2%5: Frifi Python J5A5 & TR £34E Modules 1~ H S Fiay curses ik, HERMAF AL GF. (1
= J£ Windows & R AT H Windows H1{% 4 curses ik, )
curses B L RFELAN) curses R0, [ SCHRF ncurses Fl SYSV curses H1R Z &4 i6E, g, A~

A FAFEESCRE . BRI AR S . X RIRE X MR AR ZE U BSD curses BURINHEIER S, Hig H Al
FELES Y R GE IR SATAEIXFINE L -

4.1.5 Python h#E7E354l C B4 onexit() HEA R AL ?
atexit B T —5 C Y onexit () BRECIM N REL
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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 —fRIE T

4.2.1 FinfaAE Python £

Python 5 A AN IAHESL . doctest BEHMBLERAY docstring H TR FIFFSAAT, X Hoki i /255 docstring
RS2

unittest BLBUZ—i{); Java HI Smalltalk I {{HESR ) SR A HAAEZE .

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 ()

TEAR R ALY i o

— 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*/\ﬁﬁﬂ%E’WJ% fefit T .put (obj) IEAMITER, FHHAAN .get O Jrikik
EX?D%E XKML BRI IMBHRNE, PARHIREEMES H STk

= NN DGR

import threading, queue, time

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

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

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

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

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

IBATIF S AR N i

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

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

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

HRBHE SR ARECE Z (5 5 Queue JHRML T 2RO

434 EREMELRERRERERZEN?

Python VM (N fii lglobal interpreter lock (GIL) SEHfaff[a—ma A — P 4iiiafT. % Python H&YE
FATHGHE A Z B P 2678 VI a8 n] DLl X B sys . setswitchinterval () 5. A Python F£/%
HIFEERE , R AR —4 45 X H C AU SE a2 e 11 .

FLg bk, HARRERER AR PVM FA M se B F8 W fRe . ks b, XFP A (int, list, dict
&) WILTAR R CRIETT BERR IR T

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

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

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

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

XA T

i = i+1
L.append(L[-17)
L[i] = L[3]
D[x] = D[x] + 1

8 AT R AR E A A R 5 N TR 0 A del () Jrik, XuJRES)™A4—LL5mi.
X AN R AT BN At . AR BE MRS, G e !

4.3.5 A HEMIBR & SRR ?

global interpreter lock (GIL) i #WHh Python 1E i 22 A% 55 a4 LT A RFR Ty, B4 (JLF) A Python
RIS HATEPIE] GIL I A REIZAT, FrAZ 4En) Python F2/7 R BEA RUb i —4> CPU.

1& Python 1.5 X, Greg Stein 1 & T— 52 %4 T 40 (“free threadings” %#b17), #M%7T GIL, ki EHE
BIERYBOR A . Adam Olsen ST HAEMLRY python-safethread 3l H BUM T REIAYLE . AERTE, BTAT
FElR GIL i ] T R4 BE B, X A~ SC B0 e B 2 R i Hh A PE B AR A W IR B (2018 30%)
{EXH RIRE VR BELE 2 s ARG AE I Python! fR AFRRHTE SR A2 * HERE *, MIARZ * AL *.
i concurrent . futures fELH ProcessPoolExecutor R T — AR BEFEE; WERARERAE
5oy AR Z 4], AT PAHH multiprocessing BIURALR K APL,

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

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

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

4.4 WA S5tk

441 BRMBRSCE ? (RIS AEXOEE )
ffiff] os.remove (filename) B{ os.unlink (filename). &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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i) s PRGN TE, SRR A R AT IR S (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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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."

hz%:
# 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.

fiE:  asyncio BHBRAL 7B M A AR R, ERHON KRGS RN RID. =05
Twisted FEgd— T HIDBEF & iR ALaE .

4.6 RiEE

4.6.1 Python fHFHIEEAMEONL ?

A

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
DA AR 1V 2 AR L IR A s, Bt
e randrange (a, b) &[] [a, b) X [a] NI —EEAIEL,
* uniform(a, b) i&[A [a, b) XA 8] H7F AL
e normalvariate (mean, sdev) {#iHIES (E#h) 10 RFE.
A — B R B BB P A B TR, il
* choice () MAEMTH PREPLERE—1ITER.
* shuffle (L) SXFIERITIHEHEHE, HIFFHEEYIBITEL.
A Random 2, ARATRAKFISEGIAL, I RAIEZ A BT A REILEA: 12 -
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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 ?

PATIHCERAE ) B J2 R B PyRun_Simplestring (), BHEZBENFABRSEHEM TEBR __nain__
) ETF SO AT IR SR ] 0 TR A A S E (BU3E SyntaxError) IR -1, WERARIEEE L A5,
A PAM# ] PyRun_String () ; #AE Python/pythonrun.c & H PyRun_SimpleString () HIYEG.

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[]$§
FEF T B, XA FRMA KLU KL 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 R,y R E RN NULL, SRJE M 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 ...
3
else {
Py_DECREF (res) ;
3

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? 7


https://www.boost.org/libs/python/doc/index.html
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CHAPTER O

7£ Windows s F§ Python iy RE & &

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

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

BRARAR G AR RE A B B BN, A IR A GERTR Y [ 4R T Ichitd ] 475 # N Windows iy %
EE, AT PAEE AR A I ond RENLERIIE A . IRIER BEEIRS L TRy L E B E AR
YRit% %] Windows [y 4&Rn o0, ElHWARRGEH:

’c:\> ‘

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

’D:\YourName\Projects\Python> ‘

WUEVA VRGBS S AT B B, DA S AR S I HoAbdied e . — ELUREIE) T bk — A, ARE R T pA
147 Python A2

YRFE TR, AR Python [EIAAHH: ) —(AHIE] Python &% B AFE /PRI BB & @ IR ENAS, i H
far EOCALES, AR TRZ AT ATEA TR AR . R, ARBEan o] 2 B R AR A BE BRI Python IR ?

B, RFEEMAR AR E G 7 py” P EEE) E e84 . MR REEBE—FaaHe,
g% A 4 py [EHR return g

C:\Users\YourName> py

RA&, MR B R E

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

Type "help", "copyright", "credits" or "license" for more information.
>>>
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IREAEEE ST [ EEEE . SRR IRAEEILAE B 77 30 A Python PR sl F A, EESFERH
FrelEHEEM. 852 Python SELRMTIGEZ —. MAIRETER &M ERE SRR, WTMRERIL I 6E:

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

FF2 N BB AR E (AR ] g BERE AL R RS . R AR SR BB 5K Python 355, 5T exit O
PR B AR ctrl #FMA 2, AMEHE N Enter” S#PAIR[E] Windows fir 452787 G-

VRTT G BB — BN ID BB, (9J2: M » STAT 42K, » Python 3.x » Python (4-447), & frbli
- RPRE RS >>> JURT . WU, MR ERERITI exit O MASIA Ctrl-z FoTk
% Windows TEE A TAT (8 [python | frd, [EVEFRA -1 2 BE RIS HCB B

BT PRI oy S BRI, T4 AR AR Python FASRALA T . i (I Python (M4 2 TS B2

BCRH S BRI . R AR Python (ARG S I, [Efan#4[E hello.py, HARM AR TFICIENRIIZH
(home directory) HoJIEFI#% BAE], AREWRiE & A IBUUPA T AEIL -

C:\Users\YourName>

R, BUEAISEREEA py M EEARBAE, KM py @M RmEAGR A4 Python:

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

6.2 dn{a{E Python [EIATTLA#ATT ?

1E Windows |, HZEHfE[¥) Python 22 #5232 B 4% py Rl 4 B —TERE 242 (Python.File) 31T B, [EEREAE %
AR AL —(F B (El ey A A E T H 288 (D: \Program Files\Python\python.exe "$1" $*), izt Aff
[EIA fiE AL foo.py’ FITE A iy S /R F e T AR AR 7 2 REED ] B Hb iy A foo” S ATIEIAR, 1A F
LRAES, RIFEES . py ¥l 2 PATHEXT Sbgss s,

6.3 [[Ift(E] Python HFRREE LRI GERMLE ?

i@ Python 7 Windows [EIBjf{ERgte, (EMRAT & F —Legiaifictty, [E452 Python Z8 SR BIIA TR ZARR AU
A REEI®) . SEREIIE A B R, Python 7 HAth Windows F &% R PATEFR TAE, MiARLE RGP th
AR .

e M1 R AT BB 2 I B R M R A A I BB TS Y . H T e s fa e, AE
BB EE AR AR RS T A RUIRRE, G Am SRR EE A, S E AR s L
TSI, AR E TR BCE B A ). B McAfee WICE EHT T I A M R AR I0EBUR B, ©2—
TR E R E R -
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6.4 infa# Python [EIAFETT$11TiE ?

FH A 4o Ty Python e A A 22 fedk 535 4704 —3H 1425 ¢ %@ T R EWE v AT HE i) T BT .,

6.5 *.pyd £#E&E DLL 4R ?

N, pyd BEEER dI, Hd g —sEmE, SRR 4 foo.pyd 19 DLL, HI'E & ZHBA i =
PyInit_foo () . #EEYRA] LA import foo” & A Python [EZx, Python #6518 28 foo.pyd (DA J% foo.py. foo.pyc),
W Python FFE, MG ERIFIM PyInit_foo () HHFERIA . MRERNE IR .exe Bl foo.lib A, (link),
P [E)3E €58 Windows %23k DLL [¥fF7E .

FEHE R, foo.pyd M4 AR 2 PYTHONPATH, £ Windows A8 =5 foo.dll B EEFEAE . KAl , foo.pyd AR
FEAERIATEA TARAIARR R, SR A SRARAS R gl T — M0 dll, RUls% dll @ By . F4K, WRARAEEE import
foo, foo.pyd g @A B . 7E DLL v, #4552 A __declspec (dllexport) TERIATGHPE L. FEpyd H,
LGSR AE— ] R U list (BR%1) e .

6.6 I0{T 4% Python §& \ Windows f& Hi2stch ?

£ Windows AR i A Python BRI A% Al DA & 40 T -

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

ARAT DA 3 ) A8 AN [] 19y X 45 3] Python.,  #ARFEE4S (load-time linking) 3¢ 7R 21545 3l pythonNN .
lib, TEfTHAESS (run-time linking) R 2L845 3] pythonNN.d11, (—f%Ef#: pythonNN.1lib 2
pythonNN.d11 AH3¥ M T "import lib”. & H G[EIfHRS & A58 . )

TH AT IR H A R OK il b T A TG P SR AR e BE AR AR E AT R R AR AR =R b ZE 1 A
Windows LoadLibraryEx () % 3 (routine) K& A pythonNN.d11l, %2 A% 0678 ] Windows
GetProcAddress () HRFTEUEHFHAE, KM pythonNN.d11l F144 (HPE] Python C API ) F£HL
HWARFERE HAEMIEN Python C AP #3X11) C #2UHS, BT DB S Se a5 n A& AL .

2. If you use SWIG, it is easy to create a Python “extension module” that will make the app’s data and methods
available to Python. SWIG will handle just about all the grungy details for you. The result is C code that you link
into your .exe file (!) You do net have to create a DLL file, and this also simplifies linking.

3. SWIG ity —fifl init pR=X (M C phX) , HAFEIERA RN ARG Flan, WAL 42 5
B leo, HIEZ init =€ fi44[E initleo(). ISR A SWIG shadow class (JH[E]) , H init oK =X €r 6y 44 [E
initleoc(). & EHIEE1LHY shadow class fir 1 Kk 2 3 F& % 119 helper class

PRWT A A2 BR 2 i C e R o 465 21].exe AR A B S PR 2, L 4] 4 A bR SRIE 7 2808 import A5 AL
Python! (& /245 AR IEA LR PS4 . )

4. fMEZ, ARATABE I AN RESHS , AR S SERE AL 4R 1L Python FL %R .

#include "python.h"

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

5. Python [ C APLA WA, WIRIREH MSVC (Jil A # A pythonNN.AIL [ i) PASMII SR 18
L S

6.4. {4t Python [EAE{ETT$h1T4¥ ? 75
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Problem 1: The so-called ”Very High Level” functions that take FILE * arguments will not work in a multi-
compiler environment because each compiler’s notion of a st ruct FILE will be different. From an implemen-
tation standpoint these are very low level functions.

[/ 2: SWIG 1E[E] void pRsXEIA: 146 pK5X (wrapper) I € [F14: AT A -

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

1%, Py_None & —fHE#, ©GMEHFE]—H2 0, 517 pythonNN.dlIl [FJFRf—FEAFE] _Py_NoneStruct ff
EVER A ARk, MREISE 2 S dn IR B v i g Rk st s XS 2 -

return Py_Buildvalue("");

ARTRERT AGE ] SWIG Y stypemap fiy4 DA H BEA ARG o, BESATOR B EHIEHIE® (T2
—fE 5 4H) SWIG Hi ).

6. {iif] Python shell [EJA i {1 Windows & f #2115 — {1 Python BLEEERHLE A& —MHUF H R 4
TR S AL R R R U o R At . BLHCANE, R (3 wxPythonWindow class) JER% 2 — ] [ 4
PR B LT . A% 0L B e F] Python BSRdeRMRA S . /KA LAM Python 1 i/o H7E ] (redirect)
I A] 3% ORI AR, PR A 52— {25 read() I write() method ) Python ) (YEAf
AR FERAL e FE) MR PAT .

6.7 w{aIRs LR ERLZEFET Python [RIGEEIEA tab ?

FAQ Rk fliJl] tab, H. Python JEA%fiFs PEP 8 #kAE 70 HiaX Python PG 4 fH254%; Bt E Emacs
(¥ python FEATHF(H -

FEARMTSREERS 1, #% tab ISR AER R — 38 . MSVC fEiE H i@ —4k, Hn] DABSHATD & (F)fd i 2
B IR~ R0 Tabs, SMEER [THEL MEMAL 3 [Tab IO/ Rl THHER/DN BoEE 4, A%
A ] BB

USRI A tab AR AT S 7 CH B, HIl Python 75| % IndentationError B TabError. {f
WATPAEST tabnanny B, ZEftUET A H ER .

6.8 IIERHEMIBELITEE keypress ?

(i) msvert il @ MARHER Windows HTEARAL. EERT MK kohit (), KX T
Je T BT (keyboard hit), AN PRI getch (), iR @ HUS— 70 HA G T

6.9 IN{T#RL);& K api-ms-win-crt-runtime-11-1-0.dll gy $&:R ?

{f ] Windows 8.1 sl B RLIRACEF , 5 W R ZHEFTA IR, HIJ W] AE @7 Python 3.5 DA_bfi A 88 A2 i R E,
RNV R B 32 SR E FUR SRof i, b Sk R 8L, 553575 Microsoft S 1% ¥ DANUAS
B A B) 2% C Runtime BRI HEH -
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https://support.microsoft.com/en-us/help/3118401/

CHAPTER /

BRERENEEREESE

71 BEIRERENTTE (GUI) i9E R E&E
7.2 Python Lt GUI E4 7

Python YA A A0 55— Tel/Tk /N T ELIE (widget set) FGPHI BRI AV, IE) thinter. ol RS A 53 %
4 (HEE A 7E Python R ZE it il 5 f T A ) MMM . A8 Tk WHEAER (& MG
M4EAE ), 55 2(F Tcl/Tk 1 H . Tcl/Tk #F macOS. Windows Fil Unix & 2554 A[[E] (portable) 1.

MR ZA &, 2 H A AR . 7 python wiki _E AT DAHRE]— {51 5 1 LA S A5-1 6 S 11 GUI
HEALE R

7.3 Tkinter By

7.3.1 infaaR$E Tkinter EAER ?
Hi%5 (freeze) j@— A BB L R sUA0 TR o FEBRAS Tkinter B AR, 320 M AEUR 2 HIE R 57,
PRI ER% M 1 AT AR 52 Tel Rl Tk pRsXd.

e AR 2 U B Tl A1 Tk pR 2 —(El 62 —BMRE) v, [EWEEA T84 TCL_LIBRARY I TK_LIBRARY
PR 5 A 1) % R U

SRS EIE BT A AR, DA ZE R R R 2R Y Tel At 8 & 30 e AR =t . — ] S8 s i LA
& SAM (stand-alone modules, J37B4H), B2 Tix BT —3B4) (https:/tix.sourceforge.net/).,

FEAE SAM #E(EVH 115 E) T 28 Tix, %} Python [ Modules/tkappinit.c F1¥ Tclsam_init () ZER
AT E RN | [FEE libtclsam F libtksam 38.%%E (47 7] B8t €r include Tix pE =8 ) .
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732 BEEOTLUEEFVOBFEIRE Tk EH?

1€ Windows PASMF-5 FO2 AT DAY, AREERAFEIA T (H2, RO ZERMMEEIRT VO #2485, Tk K
HAERUR Xt xtaddInput () WEEAIFI, B REEARTCE— 8 I (callback) =, # VO 7E—{EARHZHH
4% (file descriptor) | AT EATHER, 3% K= 4$ &% Tk mainloop #FERY . 752 ([F) tkinter-file-handlers

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

— KL B AL 2, [EVEFE R (event handler) B 4SS #4154 bind () method HyZ{4:, (HAEH:
TNAHER SRR, %R R

e AR, EEEr /N TREES [#8FEE; (keyboard focus) J. A Tk 1B SO B Mzl iy &
WER. @, B -ENTH, aResiagsn (EABMREE; 72 akefocus #IH).
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CHAPTER 8

[[EMHE Python #REERIERE L 7| FREEE

8.1 {+F/& Python?

Python J& — AR & o B AR W R AR Python J& A5 5 B3 S, BAE 25
HORIR SRR VRN AR R S i TR (HE gl e e B g ARG, 0 Google. SERRKZS
e e /N

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

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

AR EE B 22 4% Python R RAE, (ENGCIRMIRG 224608, HA W] AE @2 DA T MBI AE 222600 .
o U RF A T SRR A i A AR R R e AR s L2246 T Python s ARTE 2 [ A — T fl R 48 61 1 ML %
e HUTREMEA T 248
o LAHRERI S =5 B AEURT RELA Python 3 F R FI[IIH 42 4% 1 Python, @tk ARALIAL,
GUI X B 48 I s A0 4 B (DA A

o — U2 Windows ALY 2228 Python, A SO E T, FoM459 HP B2 Compaq H i)
PEAVERTE R 4 4% Python, HSAIY HP B2 Compaq #5418 H T HFE /2 11 Python 5 5 T 5T .

o FFLAHZ Unix 245, B0 macOS fil—L8 Linux 347 MUARTE R 2658 Python; B9 &7 BLfE 2 44(E).
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https://wiki.python.org/moin/BeginnersGuide
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8.3 FHEB1TEIR: Python 1§ ?

T ELHE Python 1247 AEE

HAH NRA ML Python, /R0 AATRREIRE, B

3 (Control Panel) H =3 714/ B8 IR A SRR 28 -

A A 8 . Windows (R g, il

# Python J2iZ i o5 —J7 AR AN 26y, VRtun] HATRSIR, ANl ez R OIS SR IR AT o ARIERZ 0T B

AR R 2 e AT JE L2 [E: Python,

WIRERMEBLSE Python, ARSI E . M F L T AR R EEA Y, HHOTBRE, &
it Python 2571 T HARUM MEA IE R AT TR LR ARS, A B UORELE 2L M.
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APPENDIX A

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

o e RIS IR . FE— SRR 2 E AT (delimiter, BIANFRSE. JrHfo%. IEHG5REL
=519%) DR, SURTEHRE —MR4EAHES (decorator) 2 4%, Z AFEAGIRE, HESX shell BRI
¢ Python $275°F JC.

o FF# Ellipsis,

2to3 —fHFEHf Python 2.x FEsUAGE(EIE] Python 3.x FEaAGY TR, B2 it SRR A A2 M AR I
BCE R, T SRR 2 R 5 30 BT 5 G P i R F AT T Al 1 2

2to3 fTwﬁ/@uJ:JﬁtPM lib2to3 #ifi [ EiRat T —(HB i A B, ¥F Tools/scripts/

2to3. #E2[F] 2to3-reference.

abstract base class (% 2EekEIE) g HEHEE (XAEE ABC) %EfﬁT TEEFRMR T, VEElduck-
nping (WBFHE) H7e. HABELINEAT, B2 hasattr (), BIFEEMEEAE MM0ER (4
W EEART 73 (magic method) ). ABC [Ef] [/ subclass (%eﬁl) EMERER E 55— class (3
[E]), {H3A[ 9 isinstance () & issubclass () #iil; #H2[E abe BAHHEIN SCF. Python 5 7%
[EzH) ABC, FINERIGHE (F£ collections. abc *%zﬂ) #HF (FF numbers i), H (FF io
FiZH) K import FAGESFIE AL (F£ importlib.abe H4). YRUJPAMEH] abe #4H . H C ) ABC,

annotation ([EJfE) —HELSAML. class JEME. bR ZCAY 22 ik [ml (AR B B RO AEED . FRIEG, & W AR AEE pe
hint (BIEHER) .

TEFEFTIF (runtime), [83ak 58 # 0 (FVRRME LB AF L, (HAtaksst il class @ AN R R ER, & 0 [Eplifk
TEAERAH . class flIpR=AY __annotations_ HpikE e,

#t2(Flvariable annotation. function annotation, PEP 484 Fl PEP 526, 526 ¥h L ah e ER . B
(R 11 B B 8y 725 575 2 (E) annotations-howto .

argument (5|%) PR SCRAEFEEAS funcrion (Bimethod ) WIfE. 5 BcA Wi

o P42 7 ¥ (keyword argument): FERRNIEI G DUEREIS (identifier, 4 name=) BHBEMIS|#L,
a2 DA ** #81H dictionary (L) [EN(EREIER S . BT, 3 15 #EZPAT complex () FEIY
) B SR | B
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 1z & 71 & (positional argument): A2 B 751 BT B, (0G| BOTHE— 5 | B0 SR A 46 BE
B, f (k) PEE) * A&k Hiterable (WTEVRFE) sPETCRBER. BIA0, 3 715 H2 AT
HALEL T | B

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

S BCEr B i Ay ek s A P I A TS B, BRSO A AR B, WS 2 (] calls Tafii. 7ERE
WEE, ARAE S ST AR RS — 5 | U ARl & i o2 A [ sk 2

Az ERTEEparameter (231) WH . AR 7] S 4 3= M ey £[E], PAK PEP 362,

asynchronous context manager (JE[RIBEEHATAGY) BT AEH] async with PRIACH T RIS
F, MERBEER _ aenter_ () fl_aexit__ () method (J7¥k) Az, h PEP 492 5] A

asynchronous generator (AE[|2BEIN:2S) — 1 & 8] Hasynchronous generator iterator (JE[F) 24 25 EILHE)
FIR . BEREERGE ML async def & FEHY 1 K 2\ (coroutine function), {H AR ZEME T
yield #H N, BEEM—RFIHR asyne for [EIREMIMHE.

B R TR 3 R IR — AR EA gk, (EAER e, Rk R ER YA ZERE
(asynchronous generator iterator), H#—E LM R IENERERE, Ao BOMTHE, DUBIEFE.

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

asynchronous generator iterator (JEFIGEIE:ZSENUCES)  —1{W Hasynchronous generator (JEFRIZEIAESE) R
I @S .

g 2 —MWasynchronous iterator (AEFIEENCEE), H B LA __anext_ () method gHIFAYI:, & [n] f8—(F
SRR (awaitable object), M TAE R EI A R R0 20, HEIBE R yield 5
K.

B yield SrE{Em Ay, ERtfE0 B ik (A5G s s e iy wy A . BaER ¥
E4A ZEREVAS 1 __anext_ () [EMER A S50 A RO R ERE, & e m kb #4538
1. 2 PEP 492 1 PEP 525,

asynchronous iterable (JE[F]2Bn[[ECITE) — (@ W, BRIDATE async for WA gl . WAERKE
W __aiter_ () method [A{&—{fasynchronous iterator (EFIZEMLEE). i PEP 492 3| A,

asynchronous iterator (JEFRIZBEMRES) — 1 B /E __aiter_ () Hl __anext_ () method [ ¥ 4.
__anext__ WA —Hawaitable (] ELEYF). asyne for GFNTAERIEIRERN __anext__ ()
method ft [l E A SR, EHE|'E 5% StopAsyncIteration fil4h, i PEP 492 5| A

attribute (JEPk)  —(H BELEY (R AH BB R, RZ% (K 2 68175 10 26 5 B 38 532X (dotted expression) 1) 4%
Wi B, RV o 5 — B a, RIFZBHRELL 0.0 #i2 .
MR RRE, BT 20— M2 )2 H identifiers T € 3% 2 sk([E)4F (identifier) (1) J88 1245 W] B
(0, BIANET setattr () o BRITHRI G PR 1 ey 0 T 0 40 BB S XA P B, TR R getattr ()
KEIRE

awaitable (WZEfpPpf:) —EVDATE await B X P PE. BRIAR—Hcoroutine (), S/
—{fA __await__ () method [H¥{. FiE2(E PEP 492,

BDFL Benevolent Dictator For Life (#E{"25M## ), X4 Guido van Rossum, Python [ 8lI3& 3% .

binary file (_fElR4SR) —EREEIFERE Abytes-like objects CNLTCHERYIE) Wifile object (REZEWIE) -
THERIR RN TA: AR (rb'. 'wb B 'rb+') BAERIEZE. sys.stdin.buffer,
sys.stdout.buffer, PA i0.BytesIO fl gzip.GzipFile .

iis(Eext file (SCFARZR), B WREERIBEA st YIHIHEED .
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https://www.python.org/dev/peps/pep-0492
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borrowed reference (f§JI]ZM) 1 Python [¥) C API 1, fEHI S 2RS¥ WIS, EAGBRZYLE
(1) 2 BT (reference count). QAR FZYI P EEE, & € BUE— 2K %1545 (dangling pointer), 40, —
YB3 [ (garbage collection) T PARS B3t (1 e f% — (W strong reference ([FIZIR), TiAssz i Fe4(E.

$borrowed reference WERY Py_INCREF () AN E JFHb (in-place) $([EI[Elstrong reference 24k ik HU 0
BRI R BB R AR K A I 2 IR 2 migisE(E). Py_NewRef () eRzUH[ I BT — W i strong

reference.,

bytes-like object (JEfIICAH M) — 10 738 bufferobjects H BEEIRE 1 C-contiguous BRI L. SO
FrAH) bytes., bytearray fil array.array ¥, PANRHZHE R memoryview ¥4, FE{7 TG4
E?@H‘Hfﬂa T B R A R S SRR AR . AT R I AR R AE A socket (4

AUGER TR R R nT . [ SCrRE s L M REE TR BT A Y ]
S S 1 I ) W36 bytearray, PAMN bytearray i) memoryview, HAhF)EE T2 iG] &
BHE AR Y (THESRSACAHABY D) s By s bytes, LA bytes Yy

memoryview,

bytecode ({ii C#LME) Python [ J5 LG A% & 4 4 s A LT AL, &2 Python F2=UAE CPython B4 rh i) (FF
FoRE . AT G AR oy R, DAMESE KBTI — (R R R E s (T AR
AR J5 0 B85 0 A e 2 TC A ) o 58 [P ISR (intermediate language) | R (EVEEATHE — (R virmal
machine (EBERERS) b, ZEBEMEES €91 TEL A O O AL 38 ME MY B 2R A5 (machine code), ZEVEREMY AL,
(TSP T2 SEVAAEANIR] ) Python [FJBEME SR~ HEMER, AN RELEA W HUA ) Python 2 [ 4515
JE o
(7 TCALES ) 4 251 T DATE dis T4 EI] S 4k 3]

callable (n[PEIYPfl) —f callable 2 ] DA IF I A 4 £F, WF 0L IRg AT BE LA R TR XA — 4151 80 (5%

Hargument):

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

— W function BiHGE A fhymethod H#B 2 callable, — A BAE __call_ () %M class 22 B it 2 {1

callable,
callback (IMIPE)  FE[E)S| Sl (% i —(H I FE 2 (subroutine) PR, @78 A A o i e T B LA 7

class (BEE]) — 8 B A a7 0l H 3 YA . Class 19 & 351 %5 €49 & method 1Y E 3%, 15 £% method
] PATE class [ EL_E i 454

class variable (Fi[E584) —{F7E class s, EEZ HAELE class JEk (BRI ETE class [ EGIH) 9%
B RSB

coercion ([EJRIERY) PS5 K Wi A [F BUENS | S S e Re o, AR EI A F 0 EIE) 55— A A E) Y B X
#[F (implicit conversion) ##f2. BIfH, int (3.15) € rE B EEE L 3, (HYE 3+4.5 1, HH{FET]
HOR AR ZYE] (—f8 int, —{F float), Ifi3E Wifi 5 | A g EIEA R BE 42 A GeAH I, 75 11
W&5% TypeError. WIREMGEREE, BIETE RS HEESAHZ, © MR h i s
IERUE (normalize) [EAHIFIME, 0, T £loat (3)+4.5 MAREHIE 3+4.5.

complex number ([EJ%) —HFMABHEBASMIE, EBITA BEF# & 1m0 23R ([E)
w2z Al o R ESORAL (-1 BPFAR) BBy, BLH AR e R (] 1, R T AR B
%3 3. Python [FI 1 #FIAY S8R, ERMEHWRERFRER: EeRE —MEMN 5 Pim
B, B0 3+15. B math BUAHER T AR M R ER, #FH cnath B4, (80062 —
TR R P BRI RE . WRAREV A 4 BB B M RRoK , ISEI 8T REREE IR AT DA% b 2 E A

context manager (f5BIAFHNZY) — M AT LASEHl with BRAAX I RER WY 4, M E 258 2%
__enter_ () fl__exit__ () method 4EHIN. sH2(F PEP 343,

context variable (F§S88U) {6 G, HOA AT DURRAE b F SCROHH 8 T 47 R . 328 20 0L 0 A 40 I o
171 (Thread-Local Storage), 7E35r, — (827 (AT 45 T AR AT R IO L. ARTIT, BRIV it
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o, AT PR R Er A 2SS, B EE S, RAEEFTAYAER 2T (concurrent
asynchronous task) 47, Sk e iB[E]. 352 contextvars,

contiguous (BHLAH) LR — {7 45 ff [ /2 C-contiguous 5% Fortran contiguous ., HI| ‘& € HE U] 3ok 47 () 5 i 48
B, 254t (zero-dimensional) f{) 451 W42 C & Fortran contiguous, FE—# (one-dimensional) [#%1] F1, 4%
JE H L ZRAE RO AR R T R MR HE S TR G B R A BB AR R HY . 7E 2 4R (multidimensional)
C-contiguous [ 51 7, 5 G0 5 HE A7 31k 1 N 9 1) 4% (R JEUH IR, B4R — (LRSI s Ak e . SR, 7
Fortran contiguous [#41 41, 55—(HZ&R 5|kt

coroutine ([i#%) {2 EIFE (subroutine) f—TE )T, mIREA A I [ B e Al 5

— IR IR ROR . AR T ATERFZ AR I B BB A . BN EMBEEIRA asyne def BR
BRABEAE. SIFES(E PEP 492,

coroutine function ({FFLef=;) — W[l Ecoroutine (HFE) WK . —MHFEREEPA asyne def [
A WiEsk, FITREG {7 await, async for fll async with BT . BLRHETH PEP 492 5]
Ao

CPython Python F£3E = IWAEHE E/F (canonical implementation), ##EAIFE python.org k. [CPython | i F4#f
FETEA R A, DA LB RSB RE S W EAE, 640 Jython B, IronPython,

decorator (:ffigy) M, BEEMES MK, EEEGMHH ewrapper 7, HiEHE—HH KL
H4%#(E] (function transformation), #Efifi#s K FHL&IFZ classmethod () Hl staticmethod (),

Aetfian ik HUE R . DA e U SRR R 3R R SRR -

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

@staticmethod
def f (arg):

Class WAFAEM A IOMES, (EAEAREEBA T M. BREHiELE%, H2EREFRA class E 5%
IR A

descriptor (HiiR%8) (T{EFET _get__ (). __set__() 5 __delete__() method ¥, #—1H
class J& 2 — AR, BRRRRGEATTE G 7E B AR b . EE, T ab UG, e
(IR A T, &7E a 1Y class FHLP AR A FRE] b i, (HAnSE b 2k ey, AR Al
%% method G TN . SEHEIRER A BEARSE VR AFLAE Python AU RBASE, WEIEME LRI, Ei
IREfUFE R, . method, &4 (property). class method. [FJf% method, DA% ¥} super class (%CKEF)) Hy2
e

B A AR £ method TR L2 &, #52[F) descriptors B A28 FHH5 5

dictionary (‘72Mt) — 1 B W [ 5] (associative array), H Hv (T 2% [ o8 € o W O 2 (B, 88 ] DA AT ]
__hash__ () f1_eq__ () method (9. FE Perl hagifgE4EE] (hash),

dictionary comprehension (‘P& AIERY) MR L, AR HL— R W [EMC A {4 G 43 el 4 oo
%=, [E I oA -— 7[5, results = {n: n ** 2 for n in range (10)} &F4f—
A, BAE T n MR E n ~* 2, 352 comprehensions.

dictionary view (‘FUUEE#!) 7€ dict.keys (). dict.values() f dict.items () [A{EHFY9HEE
Tkl EMRA T Al I H B B, EFORE T SENE, il g s e g .
FEEV s MR B E e ey List (5B31), ZHEEH 1ist (dictview) . FHZ[E dict-views.

docstring ([EIW]<pth)  —fA7E class, pRAEBAH T, (RIS —MER U B 7 H S0 . BERETEE M
TR B 2mg, (D Erpmaas P, [EOAFTE class, pREHAHE _doc_ e, diREw]
FER AT AZEBEY (introspection) SRIEVEE, DA @4 (A [ SCEF AR ARIE AL
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duck-typing (WFMIE]) —MEAXGEHER, ©ALHE S Y ERTEE E a6 A EfERNNT
T B2 i, method ol J& G ¥ A F M L6 . (T AN e A s — (BN 7 im Honue sk
—[Eg¥, WEE—et—EEF. ) FEERN RS 2E, o satifeAasaemE L BEn
(polymorphic substitution) I & () &G M. 15T RUEIE R type () B isinstance () JEFTHI
o (1E'mnﬁ{£%', W5 T AU BT A 48 % 38 K S8 [E] (abstract base class) 51@%3% ) R, Bl ”ﬂ'@-)ﬂ
hasattr () i, BUREAFP BT EME .

EAFP Easier to ask for forgiveness than permission. (F5REA G R HERY ) a5 RAY Python %5 &
G B B R S B M AR, (B 5% B B R P 151 b . 33 R i (B LMk JRes , HL
O RFAEFF 210 try Fll except PR, EEMEFFZHMEET (Fl0 C) # WAILBYL JEM I T %
s

expression (FEFIX) —BO DARGEALERR A REE . EAEEE, —MEE R SCF. 4. B
B R U I SRS AT PR B, T LT AR RE [ 4 — (R f. Pﬁi%%ﬁ—mnn EENGLESEES .3!3
JITA 1Y) Python 55 5 HErE AR 2 iE B . 7N —Lstatement (BARZ) ANEEREH/EEE X, Fla0 while.
HA{H (assignment) 2 BiA, A ZER .

extension module (HEFEE4L) —HPA C 5 C++ & B ARAL, ‘& f ] Python 1Y) C API ZRELAZ . M f I & A%
AASHET T E

f-string (f2Hp) DA £ 50 'F [EIRTERAO R SO B ARE] [ 75 ], B RS R SCAR I 4 55
52 [F) PEP 498,

file object (R¥Wnfl) — {0 {0 H & B 28 (file-oriented) API (1] read () B write () % method)
REEVEIRIE IR E . R Z Yl T i 2R, & REE % o 3 B B mi A 28 ol 2 LA S 2 ) i
TEasla s s (BlumEEs A / . SO REESE MR . socket (i) . &[E (pipe) %F) AYFFHL. A&
W RREI 3848 Z 40t (file-like object) B, % 37 (stream) .

L, A=RREEYO: IR =B A0 5 BRIEm — A AT AR R . BRI 1o B
HRE . B AR EYITRIEEE TR R open () B&xX.

file-like object (KURERYITE) file object (BEZEWIMF) HYFRIFET

filesystem encoding and error handler (F§RRAFMmUSHEE SRR A RN) Python i F it — T8 4 A5 F1 45 55
e, AR AR R SR ATAL, ALK Unicode M3 1ES3E R 5

R 58 2 S S A 0 ZE PR B B LT AR AR U /N 128 (A TCAH . ANARAE R R S am S e vA IR AL L ARE , Al APT
FRFECE 5|3 UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PRI NEASAE
ARG USSR IEHL R

filesystem encoding and error handler (7% %R G HE RN B SR T R ) & 7F Python [F) B K
PyConfig Read() B KE &: #H 2 ([F filesystem_encoding, l//( K PyConfig )% B
filesystem_errors,

Witz Fllocale encoding (|REIHHR1E) .
finder (h2%) MWL, ©@EmEIEL import (LA loader (HAL) .

fi¢ Python 3.3 Bi4G, A MR FMEE: TR F 4 2 (meta path finder) € il sys.meta_path,
Mi§44% 78 B S48 25 (path entry finder) €[] sys.path_hooks,
#2[F) PEP 302, PEP 420 fl PEP 451 DA T fi#t o8 2 400 .

floor division (1n] FIRUREBRIL) 1) SEM 14 25 B F Fe ol B O USRS ﬁTEﬁWﬁ*%E’J@ﬁ?E // WJ

wm, EHEX 11 // AREHEERE 2, 8 foat (FRENEL) BERERIER 2.75 K. iR
/7 A IEERE -3, WER -2.75 g FadEaX. #2[F PEP 238,

function (PAX) —HFPRAK, ”’Eﬁﬁlﬁﬂ?ﬂq%‘ﬁl% Leff. B AR M 7] &, ELs]
WO R AR AT . S § 2 Eparamerer (2%) . method (J57%), LAK function FEH.
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function annotation (FXERE) R SHELEEE—WMannotation ([E1F).
oR X E I i i A A 2 (E13E =« N, S (M sk SR &5 2 Wi int 518, [EEA M int [B{E{E:

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

bR U EIRE A REAE function ZEHiAG FEANARFE
75 % [Elvariable annotation F1 PEP 484, S A IWIHfE A, MR EBNREEBR L, BE2

annotations-howto,

_ future__ future FiRA=: from _ future_ import <feature>, @I5/Nm=Een(d FATLEYE Python
SR EEA A i B A A B E RS, ARG pl AL, 1M __future_ SHAIFIET feature
(shee) AIRERYE. i import MAAH S HARBORME, ARTTAG S {RB T B8 AT IR oy V3 )
WEEE T, AREMEEEE (REs) mEmEZRH6E:

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

garbage collection (Li3MIlk) it BN PR 0 T IRe, I CREY A . Python SATHIIR AN, 2%
2 [ EHL (reference counting), DA K —{] BE () Ag I 71 o i 2 BRI B (reference cycle) f9 778 B 4535 MU 2%
(cyclic garbage collector) 2&5¢ i 433 o1 i AT DA A g o A4 36 LA T4 il

generator ([E1/E:2%) & [l generaror iterator (FVEZFEIER) MR, EHEERGE —MEHMEL, H
AERZREAET vield EEN, BEA—RIGME, SLEERTH R for FRE, sUZPAnext () K,
AR R L ) — R
B AT RE AR R —MEAZ R, EAERR s, e R R EA BERE. B—HRE
WRUEARERERE , i F s s mras, DAR g,

generator iterator ([E/EZSIEUREY) M@ figeneraror ([EVERR) eR=CFTENL 1.

M yield ¥R, ERCAMCERITRE (G4 B s U e Py BOA) . EEIA %
EIR 2 BIERE, e kAR S AT (BERaRg R o A Rl 2 e BR AR A bR XA TR ] )
generator expression ([El/EZFERR) —(H e nEESCIRAERRK . BRERMG M IEFENEE R, Zii%
F—H for T4, W REF T EE S, HEAL RSN i 7). ZAamERgEsNE

bR B (E A 2 -

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

generic function ({ZAIpAR)  — 1ty 2 A R UL RN, a% el =X & AR 1) 1) ZR BV BE A ] 3858 iy
SO B R G IR RE 1, 2 P R I B (dispaiteh algorithm) SRE7E

Y55 2 [Flsingle disparch (¥—3{F) #i35RM4H. functools.singledispatch () #Afi#$F1 PEP
443,

generic type ({ZRIHIE)) —fH GE[E 92 Hfk (parameterized) fynype (HUE) ; @H 22— A HAE, %2
list fll dict. B RA EE = fEE.
HiE2Ez8E%F[E). PEP 483, PEP 484, PEP 585 fll typing 4.

GIL #2[Flglobal interpreter lock (438 2228 81) .

global interpreter lock (2 IRFLFFANH)  CPython FFEAR P MIBEH], A DARECR B3R HOA — AT 4 g
AT Python [fjbytecode (HiTCHAR) » B MR (RHERHSEI A AE), G dict) )G
[EfT/£HL (concurrent access) ¥ f&[r, HEAEHI AT DAfE {1k CPython B EI1E. SH EH (M B Eae, &2
5 ME Z A T4 (multi-threaded) , (AR 2 & 84 451 22 R IR A8 IO MRS RE[EIBR AL — R0 - P AT

(parallelism) ,
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SR, AL AL, M R EME R BRSO, B TRk O AT R A A (E S s 4
(computationally intensive) [fEH::, B DAfER: GIL. B4h, FE#AT VO Ky, GIL 482y fidis:.

B [T ] RS (VA R ARSI BUE SE R Bt ) OS5 R, H
[EFE— ey i — RS G SR, Mk, — R, AediuafBne g, &aEEs
[ERrL, MM S A A

hash-based pyc (EEIZURE pye) — (7 TCALAS (bytecode) B 74, & (ff FH A 1T AS /2 3 B J A il 22 119
BB, AR E AR . 55 2[E pyc-invalidation.

hashable (n[ZEEN) 40 5% — 8 W 14 A — 18 5 B, a%ﬁfﬁiﬁlﬁﬂtlﬂmfﬂz“‘ (B FE—M
__hash__ () method) , Hu[EEH AP EAM LK (BFE—MH _eq_ () method) , HREIE 2
— =T 2 E H:%ﬁ%ﬁtﬁ%ﬂ%%@ﬁ%%#, Eﬁﬂﬁxﬁ%malﬁmﬁ%&ﬁc

AT HEEINE (hashability) (i—{E 4 ¢4 ] 1 dictionary (F°3) RYHER set (SEfr) HMA, HIELELL RS
fEERAE L ETA G 1 A

RZ Wy Python AT ZAEAY(FAE & TN s ATARR R (A0 list 5 dictionary) [EVARE: iAW
S ZAE (B0 wple (JTAL) Al frozenset) , A EMITREHER, EMA S A2 EER.
LR HE class ROEBI, RIS LE 0 G g ITAF’EIEI’J EATE A O IR & A A F Y
(BrAEE Mg C ), mermREERRATE B EMY id(

IDLE Python [ Integrated Development and Learning Environment (¥4 Fﬁ%&ﬁi%@%fﬁ) . idle & —1{ R A
A M LR BRI, B Python MARME ST IRAS — 2 Bt fit .

immutable (Anf8s8fE) —HEAREEEMD. N8P EREET . A wple (Jdl) . B
SERRER Y . ISR — AR (R RO (EL L BB o A7, R ST — R B . & (e 5 2 B s A (B
MHL T, P BB A, BI4n dictionary (7-i) w8

import path (FEAMEE) —MALE (Byk/258 B ) 19503, ARSI B2 A import #4HI; , E&ryipath based
finder (FeRBEARK)GAGET) GBAHMAIE . 7 import IR, BLAIE S FHEF B H sys.path, {H
AT 44 (subpackage) 1M 5, B AIREREKHLEMH __path__ B,

importing (FEA) —fEiEfE. —fEBAL A Python FEAEHT AZ B ILIBAE, B0 — AL T ) Python £&
X AGHE o

importer (FEAZS) —MHREESR LBABALNYE: BB inder (F5%) Wikloader (WALE) P,

interactive (FLEj%) Python f7—{f HB) X FAR , (B FRIR AR AT ATE ELRE & 19478 7 on il A BOA sURE S
X, ZHBTEMEEARI TR . QEEH python, ANFEALMGIE (7T RERE 4RI B
PSR E) . E R NRUNT L SR R G AEEEIR R (RS help(o) .

interpreted (%)) Python 2 M E S, MASHEE T, AE Mo T REa Lebih, HEH (7o
417 (bytecode) zﬁ%%%ﬂ’ﬁ?f a8 2N AR R T DA BGES T, WA TE MR 5 — A THE , 2R
BEATE . Hisih s W s s A E AP / BesER, R e MR =X & s T g .
Wt & Flinteractive (B .

interpreter shutdown (Y;#25BP) & Python EELRBi ZoRBIPARE, BEEA— ﬁlfhﬁﬂ%ﬁ%fx7 TE M B
T T Bl e A A WJﬁM%zﬂﬁﬂ%@Eﬁ%.jﬁzﬂ‘% BAE 2RI IR = & (garbage collector).,
15 AEEDM 5 0 2 B 2 i pR 5K (destructor) 5555 | I A [E] I (weakref callback), .ﬁﬁﬁ R
5. B EA B BEp AT O RE RS el B & G b, REE B B TR TREA T 1ER T (8 A B
T2 bR AR AR Bl R A )

HREG I F2ER, & __main_ BUHBEPOEFTHEIA T AHATIE

iterable (WEfCHIME) —FEAEE— K ol — (8 H b sl B R4, W EMCH 145 B+ 645 Br A 1 17 51 24 (ED
(182 1ist. str fll tuple) FMLLARFHIRIE], B2 dict., #2400, PARARETEFRAYTAT class 1)
ff, HEIR8 class /5 __iter_ () method B2 & {ESequence (JF4) 3EE M) __getitem__ () method,
YR T ER

W ERE TR for EIBFIFFE HAUH E— M FFIRHT5 (zip ()« map () .). HW—fE W E
(DS | MR ME 4 Dt dter O B, & @RI P EE R JLIEDR S 0 A oL
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W4T (one pass) #EH . fTHEUCE G, WHEA—E B iter () B HITEHEIREF. for B
WA HEEREHE LS, Bl MR R g g, e RIE Y A A ZER .
Wi z(Eliterator ([ELRE). sequence (J¥3)]) Figenerator ([EVERS).

iterator ([EICEY) —MHFRERIRADF. EEMPEYEMRLA __next_ () method (I & EIEL
B next () ) EKFRIEERF TS ER . BATA &R, HlE5% stopIteration fil
Gho BERE, SZENCEIEC R R, T3 _ next_ () method fiE—0EnY , &R H ks | 5
StopIteration. [EMCERLA M __iter_ () method, "E€rmEEREIA S, B DA%EHEE
A AR T ENC 4, FLT A A K 22 i A A T BN 35 A . —RIHERR Bl 5N, 2B ZE
#[EIft (multiple iteration passes) FUREX A, — AP (B2 1ist) FERF R EHIES iter O
pRNETE for [EIE P ERE, #eFE MaemnEReg. gABERHSER LS (ZimEft) K,
Hgr e a—m E P A . R W S EU R, ARG R — S A5

7E typeiter 3CHA] DATR E B 2 AT
CPython F{{4NEHi : CPython [FIARIAKAN—Huh i [EURESA S5 __iter_ () ) BMELE.

key function (ZeRsX) 48K HF KX (collation function) J&—{F A]IFNY (callable) FE;, ‘B & [Hl{d—1H
JAHEF (sorting) B E ¥ (ordering) AfE. 4, locale.strxfrm () Hi I AREIAE 8 T i s e HE
BB HE 8

Python i 2 T H., #4552 DAGE sk A H T R o 7 8 A 730 B EdE nin () . max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby (),

H&FE A DA S, — (. BN, str.lower () method F] AYEEIA 4> K /N HEJF 1) 8 bR
Ao B0, — MR BAT A lamoda ER AW, fIA0 lambda r: (r[0], r[2]). FHHb,
operator FEAH $& M4 T = 1/ & o8 = B 722 5 5K 2 (constructor): attrgetter (). itemgetter () F
methodcaller (). BRIFAUIMATE A R0 E 0, w2 EmHET .

keyword argument (B8t =518) #H2Eargument (590

lambda i ¥ —expression (GEFZ) Fr4Lm I —M#E 41 7ER = (inline function), J7A3% R zC I Rk (. 7
57 lambda PR EEYE 2 lambda [parameters]: expression

LBYL Look before you leap. (=M #Z4T.) & 4w A5 A G 7E A TRF I sl A 4R 2 w7, It 0l e e«
B EASELEAFP T2 E e, HERRFOREAH R 1 B HFTE.

e AT, LBYL Jr=UH7E [ =1 F1 T84 Z M5 T #EWEF: (race condition) [ /E
br. BIUNPA FAEZCHE if key in mapping: return mappinglkey]l, UISEH—{EIATEELE HIE
2 IR 2 B, mapping PRSMT kev, FURCEESCTEAE 2. 08 RO AT DA 8 (lock) s
EAFP i 77 AR #(E .

locale encoding ([#J®&uME) 7F Unix b, & & LC_CTYPE [ I 3% & W 4 5. & 7] A | locale.
setlocale (locale.LC_CTYPE, new_locale) KR#E.

7£ Windows |, ‘&2 ANSI Ui E (code page, #ilfll cpl252).
locale.getpreferredencoding (False) H] DA AR HUAS: 4 dak 4 A .

Python {ifi i filesystem encoding and error handler (R§ZR R & SmAENEEREI K, 7 Unicode 1 244 fE A1
P ITCHLAE 244 Ff 2 e A ()

list (:#3510) —fH Python I ysequence (J75)). EEERIL T list, & HF TSRS = iy — {6
51| (array) M AME— (G5 ERS (linked list), PRIEWFHOTER IR VA2 O(1).

list comprehension (A& AIESY) 7 F A HL— 551 FP A 3R el e R, (B R H A4S S DA— 1 List
EMEA RIS e, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
01 EEE 5 list, Hh e o3 255 #EE], Fra s S0z 8 (0x..). 1f FA)28 8
M. WREIEE, H] range (256) HRYHIE TCEAS G R .
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loader (G{AZY) —MHREEERABALYIMG. EUEEFE MAE load_module () ) method (F¥k). #k
NSl H SR finder (FAggs) FH. 2 A 2(E PEP 302, E%Jﬁ/\abstractbavc class (FhZ R EHE(E),
nﬁﬁ. importlib.abc.Loader,

magic method (BEHTJjik) special method (F§3K7T5%) W9—MEAEIE AR 55 -

mapping (¥HW) —HEZWIE, BB RHENAER, HAREE abstract base classes (JIZETHEE])
Mapping B MutableMapping g EH method, #iffI$5 dict. collections.defaultdict.
collections.OrderedDict fll collections.Counter,

meta path finder (GERATS=MHIRS) —MALAILS sys.meta path Ml K finder (4% . TCHACHR
AL E 2 08 B 48 % (path entry finder) FHE{B AN o

BTN TCIR R A A EAE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JCHI[E]) —7FF class [ class. Class & 5B FE €& d 7 —1# class 475, —1{ class dictionary (ZF4L)
PAK il base class (HIRHE]) A%, Metaclass 135517258 518, [EE 3% class. KEZHY
PR R RE e PR Ot R BRI B . Python fOFEl Y BEAE A B REEIZL T H %11 metaclass., 4>
W e R TR L TR, (H2HTF2NE, metaclass 1] DURBLEIR HEMEAMME T . EMEs AR
ORI, BT A et . BE A EST . BERL B (singleton),  DAKFF S HAM AT %

% %] ATE metaclasses 25 i R 5]

method (J5#:) —{BIAE class ABEEIM AT R0, AR method 1EEIH: class BE6 Y1 J& v nemy, A
e S35 B E e 15— argument (51%0) (U653 Hul 5 REE self). wE2E funcion (
) Fnested scope (HRAVERIE) o

method resolution order (J5iEfRBTINAY:) 5 VEARMTIE Y RAEA I E R EFE T, base class (FEHHE])
WA . BN 2.3 iE S, Python B el Fl A YEANET, w52 Python 2.3 iUy 1M
JIE o

module (%) —{FE(T Python 2= AR 4L 4% B4/ (organizational unit) 1. BALA —Hma s, B
AR Python (. HHAHEHE timporting WAL, BLHECA % Python,

2 Epackage (BF).

module spec (FS&HBE) — M2 M, BEEEHREASKAR import 4 B & #ll. B /& importlib.
machinery.ModuleSpec H—1E & .

MRO 5 2[Elmethod resolution order (J7HfEATIETE) -
mutable (WEEHTE)  FTEYIPERT AR E P, (ARSI 10O« 52 Eimmuable (RS9

named tuple (Fff#45 C41) 755 [named tuple (Fff447C4H) ] 2457 tuple ﬂ%ﬁﬂ%ﬂﬁlﬁilﬂz class, HERW]
25| (indexable) JC2 tH AT DA I 44 JB P AAF I . 3 26 BU[EIng class 0] DAELA Hofi 54 .

A 4eE @A [E 2 named tuple, fffH time.localtime () Ml os.stat () [AIEKIE. 55— E T2

sys.float_info:

E
]

>>> sys.float_info[l] # indexed access
1024

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

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

True

75 4% named tuple 2 FIEAIE) (40 1-61). 334, —1# named tuple 5 7] DAFE—fH IE B class & FACENT,

HIE class 2K H tuple, HEFRTIHAMRNAL (named field) RIT] . 5E8 class A AT THn%s, thn]
W\@ﬁﬁ T &R = (factory function) collections.namedtuple () 2KE. . BF AN T —L%8
A1) method, 35 2% method 7] fE 12 7F T2 B¢ (2 %) named tuple 1, EyEIHRTM .

namespace (r#%50) SR FRIHTT . 4 252 DA dictionary (F31) BB . A IR | 2ty K (E
) i 4 2 ﬁﬁE%#FEP (£ method ") AT HUIRAY fiy# 25 ] o s ZSHTRE ph B 1L a4 1858, 2S8R
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WA L. B, Kl builtins.open fil os.open () EFEE T M4 25 MR H . 4 2S5 M
FE £h PR 5 2 2 TR RS AR B A — R pR X, ARSI W] Pk S v Akt . BN, & random. seed ()
B itertools.islice () WL, EEEHENEH random fll itertools MAIEFEE,

namespace package (@23 EAE) 1 PEP 420 package (£14), ‘& HEEVEE 721} (subpackage) [
2. s AT REEA B F R, T B BRE S MR 2 regular package (TEREN),
REeMDEA _init_ .oy SRR
Wit Elmodule (Fif) .

nested scope (HURIEMIK) HEF)2 M 41 E 5 3% (enclosing definition) 55 8 B f7 . S2BIKE], —{HmR =,
WA — kb e s, He@aE2 RN mhr s, S, EERBET, HSiRME
PRI A A 22 0, T ey P R [tk s e e B (B A PR b sl s A [ B, Aty
AEAT Ay 4 23 M T UL 8 A . nonlocal A FH¥AMNEEREEITE A

new-style class (FiRM[E]) — R4, ER2IGBAEIHN class Y1 F G class JAHE . 6531 Python
A, R # class A REfl A Python BCHTH . ZEMTIRE, 1402 __slots__. #ifiA#F (descriptor),
JEVE (property). __getattribute__ (). class method (JHEIJ %) Fil static method ([EIBE:).

object (M) HAMRAE (BHSIE) MyiE R TE (method) WIETER. B RETnew-style class (7
FHAE]) s base class (HJKHE]) .

package (Z£f}) A Python module which can contain submodules or recursively, subpackages. Technically, a package
is a Python module with a __path___ attribute.

ek 2 Elregular package (TFFEME) FMnamespace package (64523 MEME).

parameter (2() Tifunciion (FX) = method 7 &H i) —1{ fiy 4% T (named entity), & 5W]5% i\ REE
B2 —Mlargument (5190), SAERLASE T HR 2518, SGH TR R ) 2 B

* positional-or-keyword ({VELEXBHHET): HEHA—(f W] LAZ e 1s 5 sl ARIEIR 48 5 7| Sl o 5 | I
ERS UM EBIHA, BIAILATY foo # bar:

’def func (foo, bar=None): ... ‘

* positional-only (PEBRNOZE): FaW]—E e+ I AL E P fitny s [ #. fERERM S HIIRT U E
—f# /o0, WA PATERZ T OUHI T E S BRI E 2 8, HIANLAR Y posonly! 11 posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only ({EBRFAGET): 50— N GELARR S F b il 5 | . fEm=UE sz £t 1
AT 5 B 0 2 B (var-positional parameter) B( @ LAY * S0, kAT DATE AR 7 F61E I
B F28, HIMPAIAY kw_onlyl 1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional ({EREWEAIE): FEW]—RREDMERF AR B A8 T | B (TEC W 2 Wz
WAL ES | A1) . BB EREHS WA R T E L~ AERW, BIILATH args:

’def func (*args, **kwargs): ... ‘

* var-keyword (ALEEYCRHBAGET) : FEUIW B E R B T 58 (FEC g b2 M2
MBS S AN . BRSUREBTERSEA T E N b~ AGEsny, fildn & sl
kwargs

SYOT MRS | Mo S R B TR A, mT AR SBR[ R S TH LA

Tk EREE R argument (580 & H . & AR 7| 4o 4 St M w9 £[F], inspect .Parameter
class, function T i, DA PEP 362,
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path entry (PEFS3EHH) FEimport path (BEAMEEE) ) —E AL E, Mipath based finder (A EEFRIT FARET)
B 27554 B AGF R E import [FHRAH

path entry finder (P&FEIEH =-4i%%) ¥ sys.path_hooks H1f—1f 0] BERY#{: (callable) (7 Bl —{#path
entry hook) [t [R/ER ) —T& finder , & HIE AT PA— B path entry g SiASEH o

B A AR TH B AR L B /E Y method, #52[F] importlib.abec.PathEntryFinder.,

path entry hook (BfSIHHE]) 1£ sys.path_hook 53 df)—{E T WEI {7 (callable), # & HIH 4T 7E
—fAFEE R parh entry WAL, W)@ BIE—{Hpath entry finder (BAEIHHE A0 ) o

path based finder (JERBEISHI=bIZY) THSM TIAL 548 5 (meta path finder) 2 —, "E&FE—@fimport path
SR .

path-like object (BURfSHIME) — M F AR RGBS, BEEEY MR AR — M £ RSN str
5 bytes ¥, dBig—MEE os.PathLike @ MWIF. FEHIFIY os. fspath () R, L
& os.PathLike # E W4 DA EIE] str 8% bytes # R RS IELE; M os.fsdecode () &
os.fsencode () HIZMER] JHRAEMR str & bytes B4R . B PEP 519 5] A,

PEP Python Enhancement Proposal (Python $[F[$£22). PEP 22—kt EIR S, & fEE] Python iRk &
i, BEAA Python 1) —1F#T DI RE B R4 I RE NIRRT MR EE . PEP JRER% ELPE LA RV B2 48T B i DA S e 12
ZUIREMEAE L

PEP [(WAFTEE W, R MREE I T REAHEEE . ALTH o BR A 0 8 G 72 4R, PASLEL A Python
fos st EsR ), S B AY 3 ] . PEP (O i e sie i B D s M S H.
#2([F PEP 1,

portion (345)y) fE¥—HEPH—AIAHE (WA REREAALE—MH zip R ), SR ZRARE— A& = HE M
(namespace package) A T E gL, WE PEP 420 1 E .

positional argument (¥ 5[5 %2 Eargument (5]4#f).

provisional API (%47 API) ‘17 APL 248, (EME ek =0 s M) i & HH 25 (backwards compatibility) £ H
M HERR APL, BESR G, R MR EE TR, B LERea =R E, Hing
O BREE N ERBEE 2, W gEer b B AR ST (LR OESRENm). BEEEERG
I HBE)E —— U APT R AN A 2 Tl AR 25810 B B ARG E o s e, M A ek

B A AT APL, [ N AHZ 8 S L G it () [ e MRE 2] — S B R, 1)
SR AT AR — A I AR AR I AR E T 2R

T2 A A A A o X R RE R 2 R R A i Ak, AT RE S RE B AR = 0 R [ 25 BHUE T R RE A s T B AR o i
2[E] PEP 411 T f# s Z 41

provisional package (¥17E4%) #&Eprovisional API (47 API).

Python 3000 Python 3.x RIMAKIERE (RAARTAIREAY, EREE 3 A Esm R EER AR, ) Bl A%
#[E] [Py3k].

Pythonic (Python Jalksi¥)) —(EAEAE—BofE(AS, EMEM T Python 5 fc s WANIE I, , A2 B H:
i AR ACE AR RESUA . Bln, Python Hr L — MBI A, 20— for BuAX, #
— A BRI A TR TEE . 72 HAsh S DA SRR AR, AR Python FA
A TR (o] — (A B e AU

for i in range(len(food)):
print (food[i])

2T, DA IAR R . 3 A4 Python Jalfs :

for piece in food:
print (piece)
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qualified name (Mg # /%) —fH [ RARE], ERURTE— BT AR ) R A 2 1Y class.
PRIl method 1 [BAAE], W1 PEP 3155 W ESR. S TR R UA class T 7, FRE 24 RS
A REAHA -

>>> class C:
class D:
def meth (self):
pass
>>> C.__qualname___
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth. qualname_
'C.D.meth'

WG LR, %A R &4 (fully qualified name) JEF T WAL SE MBS TRIRAS , AL BT
LM, Fll email .mime . text:

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

reference count (SIS B EYIFH2 MM B WIS IMEHECT BRI ER, PR
i (deallocated). 2 Mt #{EH7E Python FEsaG h A2, (HEELZECPython FAER —(ABI# TR . sys
Bl E R T getrefcount () BRI, FRFFmat il T LAIRE Y o 2 ] o —fRUR5 E W 1F 1 2 B HI

regular package (IEHUEME) — (B Spackage (B1F), Hlan—ME e _init__.py EEMHIE,
Wt EFlnamespace package (f44 25 MEME) .

_slots__ ¥ class [EJEB— (8 B 45, B e E S B OB M, DAY BR BB dictionary (F-H) |
R FOIER . BEAR BT , (E e BEEE DA R A, o S DR B 4G SR A — {1 O AR Y B
(memory-critical) [ FH R v A7 E K B 1) 2 LR (D,

sequence (J541) —flirerable (RIEMRHIMF) , B __getitem () special method (F5KJ5 %),
BRI BEHVCEN RGN, EEFRT M _len_ () method ZR[EIEH % FAHEE. —L&
BB [EMSFE 1ist. str. tuple fl bytes. sEEE, IR dict 3 _ getitem_ ()

__len_ (), {HEYHHEEB (mapping) i A2 74, HEA 2 @ AT B immuable G, i
s @

% 1 HE(E) (abstract base class) collections.abe.Sequence E 3% T — 0 B 1 ¥ & 1
AEIEY __getitem_ () fl_len__ (), WM T count (). index (). __contains__()

__reversed__ (). EEHIERNMEIEE, ATPAMH register () #HFEHEIE.

set comprehension (SEALAIER) —HEZENHIE, FAOERE—M T EUCH ¢ b iR eiha o, Ei
BRI GE R PL—1 set [A]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
BV —fFEE set: {'r', 'd'}. #E2[E) comprehensions.

single dispatch (¥.—{PE) generic funciion (FZHIpRR) FHER MR, FEdL, BEMSREL RN H 5]
A,

slice (V)))  — (@Y1, BHlH AT —Bsequence (JFF) WHR—R0 . L —BLYI R W 2 0 N EAT9%
(subscript notation) [ ], 74 HZMEY:, HIEHEEZ B E 9, il variable_name[1:3:5],
TERESE N FF5RmERS, & slice ¥t

special method (F§¥kJ57k) — M € Python [ BIFFNL () method, JH i 3 KA U [Fp A7 3Ll a4, ol fun o
V5. 1o method (/)44 G & 7F BHEE AN &5 B A4 Wifi R EEE). Special method 7 specialnames H A5 #EAHEIHA .

statement (BRiAX) BOAA e —HEA (suite, —AREAHG [ RS ]) i) —F53 . BRIARSAT AR —ffexpression
GEFERX), SO ARMET (Flanif, while 5 for) MWLM —.
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strong reference ([F]Z218) 7 Python fij C API ', [F12 M2 — MY I, 16T BT R e sz
{2 51T (reference count), 7ET B RHI & EV Dz ¥ 410 2 51

Py_NewRef () MizUH] H R —HEMFMEI S . #5, EREBEZ BOERNEZ A, SaEE%E
208 I Py_DECREF () B3k, DABERENR —H2R,
Ak Eborrowed reference ({2 M),

text encoding (SC52#4i#%) Python t 1) =& 2 — il Unicode fif %5 (code point) {14 %51 (& [EF¥E U+0000 --
U+10FFFF Z[H]). A BB ERE T, BUWEGFILE—E A CALTF 51

ﬂ%*ﬁl?%f?ﬂﬂ:ﬁﬁ:%ﬂ?ﬂ, FRE) T4, WAL IC4H 7 5 88 % - ep U RRE) [R5
(decoding) |,

A ZREARIFI SCTF PSR A (codecs), EMBESLRE [ 0T Mis 1.

text file (SCPRER) —HEEEREBREA str YR file object (FEZRWIME) . B, CFHEEEBR LE
AU TCAL L [ 1) kLA (byte-oriented datastream) [F€r [ B i Hitext encoding (SCFHAE) . CFHHEEM)
Bl DAICFRR (T 5% 'w') BIEAEZE. sys.stdin, sys.stdout PAJ io.StringIOo f}
B,

Jyiti2Elbinary file (ZHEHIFEZE), B — M REEFIBRM R A S5 T4 & 20 1 (bytes-like object) (ARG ZEY)
s

triple-quoted string (=5 [55[E ) =558 (<) SCET158 O MIEEREA W —MEFE. MR EME
[EVA $RALET A B | 552 R AT B AN e, (HERFFZ R, B ERE . M@ IRn AES
A2 R BKE] (unescaped) (1) BE5 | SEAIEE S| 55, 1 HL & MAS 55 8 A #4970 (continuation character) #f;
DA AT, B A 5 (EIA - A e

type (#[F]) —1 Python ¥R EIEE T & 2HESR MY AW HEG—MmBRE. —mEy ek
EIRTPAH B/ __class__ JBMWARAFE, SPA type (obj) HAEK.

type alias (BEIEF) —EZIEMYFEISER, # 2 E e 4 — W FRET (identifier) HCHNL.
HEFE% #R 2 [ElR 7 (type hint) A H . 0

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

ATUARS BGOERE, SEEA T

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

i 2[E typing Fl PEP 484, f HIIRENIHREIA.

type hint (BEWE/R)  —TFannorarion ([EIRE), EAEE —MEH. — class 8145 — 1 p& 2 ) 2 ik o] (g
f T I 2.
RIEHR R E BB ERY, 1A 29 Python B, (HEMBEIRRAEE M TEMRA M, [EhEl;B) IDE 5
FAE A4 (completion) A EA# (refactoring).
SIS class BMEAIR R ORI ) rRESRR, #r A typing.get_type_hints ()
AT

iH2[E typing Fil PEP 484, 5 LI RERHE

universal newlines (GlHE77I0) —TEMESCFH (text stream) (53, A5 0A T T A 1 EEREE—47
BO45ER: Unix 77 R1EE '\n'. Windows 1% '\r\n' FIE5 ) Macintosh 18 '\r'. 5% PEP 278
I PEP 3116, PAMHR bytes.splitlines () BIFINHIE.
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variable annotation (52U([EIF%) WG class B iannotation ([EIFE).
[Ef 5 ok, class B PER, MR(E 23PN

class C:
field: 'annotation'

SWEREE R AR L ERR T (ype hint): BN, SEEEBHINERIG int (BE) (A

count: int = 0

S EV R 1 annassign 257 REATAO AL,

st 2[E)function annotation (BRI[EFE) . PEP 484 Fil PEP 526, %4 IWIhfemHiiR. BN EREN RIEE
B, 7k 2[E annotations-howto .

virtual environment ([EJ#8R5E) —{A#/EME#E (cooperatively isolated) 3 THE 5%, fE:E Python ({5 F &
ﬁﬁﬁiﬁ%%%&%%ﬂﬂ@ Python #[EIEM:, A €378 R &t _LaE 7 HoAth Python i A2 24 7(E)
BT

W2 [F venv,

virtual machine ([EEREZS) — 584 Y i E 61 FE NS (computer), Python 4 [F eSS €647t byrecode
(PLTCAHRS) 4 aseas s i A oA

Zen of Python (Python 2[F]) Python st HJ ST EL G H K, HEIZ A B i B ANl s = . by ]
PAE B E B BRI F oM A [import this] ARFLEIE.
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APPENDIX B

BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

it
* Fred L. Drake, Jr., J§ilf Python SC{ T HAEM Al A K —FEB I EIA 1ERS ;
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

C.1 &icio

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
Al , B2 EE—HEREE ABC 355 W& EE . [ Python 1 T #2224 H HA N E L, Guido
TR EAEE .

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

BERA | BR FHh #EE GPL HE % 7
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI 7,':?
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =2
2.1.2 2.1.1 2002 PSF 7=
2.13 2.1.2 2002 PSF 2=
22 PA L 2.1.1 2001 #4- | PSF 7

fiE): GPL HiZEEIRFRIKME1E GPL F#(E] Python. ARf§ GPL, Fif7 1) Python FZHEH! 1] DA A8 [E) 1Bk
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RAGHAS, (HR— s AT 8 S REIB . GPL AHZR (Y BHEMIS Python 7] DA%S A HoAbfE GPL R E£{EfEX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEE AT, (7555 LERUA Y B E T RE

C.2 FARFMHLHEMTGXER Python BEFIIERR

Python ¥ AR U B HE R BL IR PSF 424 & 4.

{# Python 3.8.6 Bt [EWISCH PRI, AL MR B FEAT, Rohe TAPHE (dual icensed) 7 PSF 42HEA
#I1VA B Zero-Clause BSD %7 o

PER=2 3 YN Python PR AR W R P RE . I LU e B RE 2 RS RS . B S LR
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 FjA PYTHON 3.10.11 ) PSF iS# &%

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSEF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.11 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—Rights
Reserved" are retained in Python 3.10.11 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.11 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.10.11.

4. PSF is making Python 3.10.11 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.10.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.11
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.11, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.10.11, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 #) BEOPEN.COM B &#

BEOPEN PYTHON BHiFIZHES #1568 1 I

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt

C.2. ANFRHLIEMMFAMEA Python BSIIER 99




Python Frequently Asked Questions, £[F] 3.10.11

#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 A PYTHON 1.6.1 & CNRI iR &%#

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

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

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

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

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

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

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

(FItakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

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

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

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

C.2.4 ¥ PYTHON 0.9.0 & 1.2 gy CWI 1R{EEH

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

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

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

C.2.5 Fj® PYTHON 3.10.11 [FIE3C 42X ERY ZERO-CLAUSE BSD #%4#

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #My(IIBkAS AR 1 B BN
A S AR SE I I G BEESET B, 5% JE Python ST B EDAG 5 =y B

C.3.1 Mersenne Twister

_random &A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
HREEBEORENXT. AR 2R RS ) 58 5 -

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

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

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

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

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

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

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

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

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

socket A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE BZ (https://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 FEE ¥ socket JRIE

asynchat fll asyncore fAL AL & DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies HiZH L& DA AR :

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

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

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

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

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

C.3.5 #{TIEN

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

Python 2.2 license.

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

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

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

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

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

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

uu AR AL AR RN -

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Eixf2 ey

xmlrpc.client M E AT

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 HIgL{l A FHgH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select HIAL¥SA kqueue 7N AL LA A :

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 5% 17 Marek Majkowski’ 37 Dan Bernstein [ SipHash24 JEZ VLR EE. BESPAT
TEEHH -

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

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

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod E dtoa

Python/dtoa.c FEEHRML T C Y dtoa I strtod B, FRA K C (1) 8RS 2 77 25 B 7 5 HARBEE]. %A%
214 B David M. Gay /W [ 441658, 125 BIAE W] DA https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N, Y2009 4E 3 F 16 H g ZR i R IGHE 28605 DA IR HE B 47 F s 1 -

/*********************~k****k*k******~k******************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
*

is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

(Qi¥iE3)
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*

***************************************************************/

C.3.12 OpenSSL

15 OpenSSL. 5 sk HEAT HeAF 3 Z BT, M hashlib, posix. ssl. crypt WML G FI e S FHALAE.
J£4b, FIE Windows 1 macOS ff) Python %4 Fist i A4 OpenSSL Bzt Wil 4, i bATk to ZE D
OpenSSL #Z Rl

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S S S S R S S R S S SN S S SN S S S S S N S e S S
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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
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I R R T e S S N S N S N N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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

modification, are permitted provided that the following conditions

are met:

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

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

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L A T S S S S N S N S S SN S S S N .

C.3.13 expat

BRIEFE B E pyexpat ERMRER —~with-system-expat, %47 & H—MHE S expat JFIGHS ) E]
A

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

BAEE S _ctypes PRI R ER ——with-system-1ibffi, 7 HIFZH% 7 & —ME 2 libf 5 iEH51
B AS 2 7

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

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &l
AR

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

GAEfE R _decimal BiglMiik EF) ——with-system-1libmpdec, 75 H#%i4H & Ff—{M(El 2 libmpdec ¥

2R R AR A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

(Rt
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(R —H)

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

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

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

C.3.18 W3C C14N B EH

test XA H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 48uG https://www.
w3.org/TR/xml-c14n2-testcases/ #hgE, H 2R 3-clause BSD 1% FE 5 (E) -

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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