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CHAPTER 1

—Hizhy Python EREEE

1.1 —RR &
1.1.1 {+[F/& Python?

Python /& — T E#EM0. HEK. WS RREEE. Basa T4, s, BEAE (dynamic
typing). FEH BB REERIE), PAK class (BHE]). TRECRY MG RN she Z st
ML, BInFERF X (procedural) F1pE=UEEF (functional) F2UEkHT. Python &5 4 T 5Hk A T B EEL I 3 15 T 1)
FEYE . EATHE RS RIE S ER A, AR TERE RSN, EHAE C 8 C++ FfAETRE. B
A DAEE B s, 6 A 0] #2206/ T (programmable interface) (11 fI##X . #f%, Python
FW[E)Y (portable): B REMEATHERTZ Unix ({5584 I, fU4% Linux il macOS, tHAE#EITHE Windows .

AR E L, FH tutorial-index BHLG . Python 4525 4 1wl 45 B HC A /4 U B DA I B2 Python
ON<e/ 8

1.1.2 {+[ElZ Python BiiEE £ & ?

Python X ## 3 4> €& (Python Software Foundation) J&—{ % v/ i B FIEAH AR, B #EA Python 2.1 Mt 1%
FRAHIRHE . PSF Yl fir /e iR 4 5% Python R A 5 A B RY BIA SR IS 5248, DAKCE {8 Python f (i
. PSF & EF484EE https://www.python.org/psf/,

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

1.1.3 f&/ Python B35 {E{aT hin 48 PR 5 W5 7

PRAT DA B R IS MO AT AR AL 05, AR B, [ELHAEAREWER AL B 7 Python fY(EIRH 3L
BURTELECRERI T o WRAREE ST ORERLAN , vl AR Python HIRARIZE &, PAIURREE M (12
s R ) S5 Python FYEIA, =i DAEARIE A8 B [ & Python YENfh . 4K, FAMUIIR G A0 AE
B i) Python T Hli& -

a2 E FHEEn, ARHERA R ERIR PSF BHE 4 SOy Ak

Python #EEIZEIERIHE, 7T FHRERF AR E. M2ENEEH IO ARG EL &l



https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
https://docs.python.org/3/license.html
https://www.python.org/psf/trademarks/
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1.1.4 E#Et+E Python SHialEH kK ?

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

FKAE CWI ) ABC /M A BVE A el 5 0 ) B s 4858, M B s/ M & 1E, e
FITARZ B S BT RGN . S22 72 Python INREMVIEIR, W50 SrHREEA THGA >0 L
PAR AR B s i R E ([E/EAE Python FF A ERE KR ) .

F¥ ABC B A L4, HRLWEEEWF2I6E. MEHERT ABC s (BHEE) &K
KB HILE AT EI’J HE L, ezt e KM EY —. TG LA
Modula-2+ [ &8 5%, tHLEL Modula-3 1% 51E<c#ki, [FE#E T Modula-3 m&%o Modula-3 5
& B b S 55 4h—2E Python T BB A FEE A EEFR AL I o

FHE W IEAE CWI () Amoeba 7 B MEZE R G/ ML TAE. BRMTFE—TE 4 E C #2205, Bourne
shell [EIAS -1 5 5K T R 40558, AIE) Amoeba H H ORI R FIEIY AT, T8 M3k 1 B
Hif Bourne shell HEATAFHL. FKAE Amoeba B FHEE R AEBR , MEFRIY) 2 2 5 AME LR
A rtFE S I Reny B E .

oA, —FERARIL ABC HYFRVAH AT AFFHL Amoeba 2 8P I Y VAR 5 1 B 2 %
ﬁ—k TR Amoeba HAIREF R BIRN, FrAKEE, RFE T AR Z ARG

?" 1989 AE Y ELGE A ), AMRE A hReH, FrAREEREW—T . 7EH T AR —FL,
HfESRFRIH 3 Ry S RYEE UL I 8% Jg , {5 Python 7 Amoeba HZEH i 1531 1 BAGHZ Y
J8y, LI P Il i AR B e 3 1 3 2 L ok

199142 H, #l—4FE 2y, REEMTEES USENET. HAhW e E#RE Misc/
HISTORY HHZ .

1.1.5 /2 Python ERHEE ?

Python TR REEZ ARG AT AR E R 2 A R

TR S RO T — R s U, IR T R R (IEMIZRK. Unicode, A5 2 [l 22 [F)H
%f) AlEEAERE 2 (HTTP. FTP. SMTP. XML-RPC. POP. IMAP). ## T.i2 (Bcllat. HIERCE.
ACRESYDT, AT Python FESAG) VARAMESERGEA I (RGN, MRS RS, TCP/IP i (socket)) 554
I, FEE library-index § HE, PATMERIFHAGRR. BOOh, BEA ARG =I5 58, A2 Python
£(1%53] (ython Package Index) A 1A BB ZS T

1.1.6 Python YRR & 55 R ¥ =40 E (R ?

Python -4 & 4 5% E]"A.B.C” 5{"A.B”:
o A BB SIE - & R @TEREH A FLE SRR S R A Er3g .
o BIEWRBRUA S - HA 55 B0 /)N 5 5 L SRR
o C EUMEA S SE— @{ERERETRRIZ IE 887 (bugfix release) 3411

[EHEFTA I AT AR S AR IB IEBTTRA . (E—(E T D BB T AR A HERG PR BL, AT — 251 BB
A, FBUR[E alpha, beta BB EEAT A (release candidate). Alpha j2 17 1A] i R e AL B I BE AT A
FI Wi alpha B A 2 19 /8 EER €74 N840 Beta HIEERRE, CRED T BIAI I, (H0THE
SRR, TSR BT RAS G oRAT, BT TR IE R RO, A E I T

Alpha, beta 11588 BT RAERA — H B NRAR A -
« Alpha JUAR B2 aN", Hih N 2 BB/ M
* Beta ilRASIRBE DN, ot N 2 LB MY
o RSB AUA AR B TN, Hit N BN BT

2 Chapter 1. —fi%#y Python E RIZ &%


https://pypi.org
https://pypi.org
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EVAEEE), A EESAE 2.0aN IR ASESERDCE) 2.06N [IRAZ B, T 2.0bN JRASEERESEE 2.0reN (1)
A Z B, HEAIERELE 2.0 BUZ B .

PR TT AR [+ BB, Bl [2.2+ ), BB RBA NS, B¢ CPython 1 B %8 %
P EE., HEL, 8 - RINEKRBERAS SRS %, A S SER & e m s~ — R R A,
EIREE] a0l fZ, Bt [2.4a0].

1215 Developer’s Guide JREUE 24 X P A MARN FEE, 34 PEP 387 T fi# 8 24 5 Python [ [1] T 3
KRS E . BiEZFA X sys.version, sys.hexversion fll sys.version_info [3CHY.

1.1.7 FEN{ERE Python B FRISHEIZA ?
HT Y Python JRIE BT MUK IE 7T PAYE python.org B, 7F https://www.python.org/downloads/, #x#TH]BH
B R UGS AT DALE https://github.com/python/cpython/ B

JE RIS BEA TR — MR A gzip JEARIY tar B, B0 & 5EHN C JEUAHS. Sphinx #&5XiEIW S04, Python b
iﬁ@%ﬁﬂ‘ FHIRE, DAL H AT S AT . 3% R AR FE K 2 3 UNIX P-4 b, #RR AT DASE
B B o B A T o

R A USRI S JE AR S (Y S A AR, 55 2 (E) Python B8\ B4 #1197 Getting Started” Bk

1.1.8 HEWITEEF Python B[EIBA # ?
Python H i F8 BUA I ARHEE) S RTHE hitps://docs.python.org/3/ 4% . PDF. &isC5 Il R ) HTML
RRAS W AT A hitps://docs.python.org/3/download. html $5 %] .

[EJRH S fE 2 DA reStructured Text 48 X. 4w, [EI Sphinx [EIW S0 T HpEHE . [EIBH 049 reStructuredText J5
IR 2 Python JEURHG BT —K4) o

1.1.9 HEREKOFHEERX, FHIH Python By & ?

ARFZ BRI . BRMEEWI SO L4 wtorial-index
R Python FEsUREHIERH A, WHRBEREESIR, FH2EW RSN,

1.1.10 F(IJ%H Python F & i3 B BEHE =5 2D 14 54 3R 8% 7

Al AL (newsgroup), comp. lang. python, A —fHEFafwRHf (mailing list), python-list.
TEALLRN TS (i A AR T Y —— SRR AR B, SRR I A B (it . comp. 1ang. python
PR R, AR ECE A R S0, I Usenet A3 25 10 7 85 AE(E)d FELIE R A SOl

BB A S AR AT, AT PAFE comp.lang.python.announce HrHR ], S 2 — 8 IR B A 58 o
B, FREERA TR CE. EHAETE python-announce T i1 i A B T RTED,

B FL AL s e AT IMTREALIN S 2 R, WTLAE hueps://svww.python org/community/lists/ s8]

1.1.11 in{gER{{ Python B4 beta JBIFEIRZA ?

Alpha F beta #f 17 Jix 4~ °] PA f¢ https://www.python.org/downloads/ 45, BT W) B 1 i A B €& 1
comp.lang.python £l comp.lang.python.announce 3 Bl f£4H [ F 77, 1 €7 Python 1 H https://www.python.org/
HEAf; RSS i B 22 W] Y

YRR AR Git SRAFHL Python PYBREEMUA . B2 REANEHI, F52(E Python B N BRI

1.1. —fREA 3


https://devguide.python.org/developer-workflow/development-cycle/
https://peps.python.org/pep-0387/
https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman3/lists/python-announce-list.python.org/
https://www.python.org/community/lists/
https://www.python.org/downloads/
https://www.python.org/
https://devguide.python.org/
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1.1.12 #nfaiEsz Python A9 RR I EFIIERE 7

B n) g — ﬂi] g% (bug) BUEAE— B HIFEES (patch), #&{# A hitps://github.com/python/cpython/issues f] [
LS EIESN

B A Al B¢ Python A HE 2 &, #52[E] Python Fi# A\ 451 .

1.1.13 2EHRAR Python MEFEHMRXETTHEE ?

WFFAE 5 | AR S =807 B i Python fEE,
I LR Python [ SCFER2AE 1991 4R 1Y, (HBIEARE LMK T .

Guido van Rossum #I Jelke de Boer, [{i#iJf] Python F2 55155 .8 =R E i (el fR#s ], CWI
ZH], AL, HAW (1991 4 12 H), BrasirEer:, 26 283-303 &

1.1.14 FEHFK Python B4 & ?

f, REECKHR, WEELZIEE B T E. 5% 2[F python.org [ wiki 7£ https:/wiki.python.org/moin/
PythonBooks B & Hi{)EE H 1 5.

PRALTT DAFEAE % 505 48 5 B - [Python ], [EJi# 45 Monty Python (455t ; S W A SR [Python | FI

=B

1.1.15 www.python.org B E & {3 B 7EHB(E] ?
Python S22 (1) B0 d i (FIH 451, i Python JLREES M HE . SEANERIAE L.

1.1.16 [Ef+[FIZEHRZ[E Python ?

‘% Guido van Rossum BA#GE E Python I, fthti EZE[EE 1970 4E4¢ BBC Z i H [Monty Python [7 }JMJ
f@l [ BB AR . Van Rossum sBIEIMFE 2l . M4 FLRS AR iRl 2% %, IR LBl i gt
FH(E] Python.,

1.1.17 HFEEE [Monty Python f9RITEEE | 15 ?
AEs, HEaEY. o

1.2 ZEEE#FR P Python

1.2.1 Python Byi8FfEan{a ?

TERRE. AT 1991 4FpG, KAVEERE 6 2 18 [ H# & BB ARE A, 1 LIS A E A e AT
fit 3.9 fiw Bk, Python & 12 ff HF Efe th—{H Br DI RE A THUA (PEP 602).

B A B G RRh SF B RTUA I S04 LB TRRAS, [ BUA B AR b T . B
SIS R BSRRS = RM A 2w (B0 3.53, 3.6.2), RESENTAR Grag i e b A8
PSIEB AR T, R A e E AR T, () EL (R e — RIS T B A e
Ko,

BOMTI RS A8 S5 70 HUAS HE R AR T LALE Python il L1 _F48F) . Python 45 Wi A4 )54 (production-ready) (1)
JA s 2.x Fl 3x. HERSHIMUASE 3.x, IHUA REBINS L6 s [F 2 1 I ) R R FT S 9%  EAR 2.x A3 SRl
A, EECN .
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https://github.com/python/cpython/issues
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
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1.22 % /b ATEEH Python?

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

Python J& il DAG B T, FrOAAN &G S8 0%, 10 ELE W DA RF 2 R Rl A 480 s, [EBE 72 Linux
BATRE S —il, T AR B e w-te ik S s B i s (.

comp.lang.python i B BFAL 1% B, (AE4EATA Python i I H AL Gzt S R i L 2 I E

1.23 BFEHEMTEEHIFRMER Python STRIBH ?

A A T Python (B EFER , #52[F https://www.python.org/about/success., $ i #F #1211 Python 7
st ET AR AR H FF 2 N [R) 2 TR AL AR A B R -

#5328 H 1Y Python B ZAUHE Mailman T {55 45 B 2R Zope JIEH FE=CU kS o 2% Linux 7R,
BE A & Red Hat, EL%8 ] Python #w%5 | /0 s 4 im0 286 2 S R A Pt . ([E5RA i) Python 7
NTEIELEE Google, Yahoo Fi1 Lucasfilm Ltd.

1.2.4 Python REFRH SR WL HRIGHE 7

#5 2 https://peps.python.org/ 22[F] Python #1422 (Python Enhancement Proposal, PEP), PEP 2 F skdiiRA—
TEYH Y Python FEREM BRI SCIF, EHRHBE T RN BB S B A . #5934 (E) [Python
X.Y Release Schedule (ZE7HEFEZE) | 1) PEP, Hd XY & AR A B B E A .

B BAEE €A python-dev T i i H aTi o

1.2.5 ¥ Python R A HFMEFREETHEE ?

—fORIE), AjdE . AxiitA O AR BOA 84T Python R, FUTERR S i EMEE T, A e il A R
(¥ —/ NS REV AL, ERRAARI. BIEARTT AR BLEEIRE A, 1008 & T2 i i eI s
R T S A R4 Python (3, TR AT T L E MR E L.

U ST e A T, AR(E— i TR AL TR B AS . PEP 5 #5387 205 it 52 ) R AHZS (backward-
incompatible) Y5 B, [ri IRp 2238 6 5 O B AL/ ME . I SE s i AR e o

1.2.6 Python HRAFIMEX R AMERTINFHES ?

iR

B TS SRt i — AR 7 Rl 5 A B AU [ETRE 5 (statically typed language) FHAR AR, JESEHEFH B2
Pascal, C, /2 C++ 5 Java HYLAR 74 . iR EE % Python fEEM A SE —MAsE =, 24T RE € 2215
S, Python HA AR fil 8L H—BUWRRAR — 8 KB ERMERR U, IR, TEA MR ARGTAR
HiE ] Python 1] RAGIEERA: S A BB AR BERT BTy , 1) R - R A RN st . BT Python,
2%%%&@%&ﬂ%§$@ﬁ,WWE@@EWOmﬁ%iﬂﬁﬁﬁéﬁﬁ¢%ﬁﬁﬁﬁﬁﬁﬂ%%

SR PATI AR A TR ARSI B KE], i R AR 5 TR B AR B R A R S
AEVEME, [DENS TR 22 SRR MMIEAE Rl B R A — S . R, st — B, (B
AR B R AR, SEMHERAERE SR ER, EEREmE AR T, X
—E S AR A TR

Python )3 2 HA T [ {8 & [ —REAR AF ) 55— R 5 . 1R Java —4K, Python A5 —E A2 it B0 o =X
PRI B2 T DATE R AR A R IR AR U B 58, HoE e R e — 2ol $RIRMEA A &
B P BT B DU D RE ST SRR BipAm B o . i Gl AR e R U, BB T DATEER AR i B B T Y
(IR, MR I B R A AR A e oA o o B ] DA B AR G FEGE ] (code reuse) Bk
. B2 PyGame 4525 = I AHARLAT Bl 7 T2 e B2 A4 1 B2 7 A

1.2. ZEEE#5R$a) Python 5


https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.redhat.com
https://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
https://peps.python.org/pep-0005/
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Python (1) 7.8 5 e 5 AL AR EWE R A Bt B RE S I TR . ™ mT DABR 2 — 0 JEA T ELRRar i i i
[ IS TE 5 — A0 7 i A M i R s RS . WRA M ANREAS list (AR%1) Y method (J7%%), MBAMWI DA
TBRIE M

>>> L = []

>>> dir (L)

['_add__', '__class__', '__ _contains_ ', '_ delattr__ ', '_ delitem__ ',
' dir_ ', ' _doc__', '_eq ', ' _format__', '__ge_ ',

' __getattribute__ ', '_ _getitem_ ', '__gt_ ', '__hash_ ', '__iadd__"',
' dmul__ ', '__init__ ', '__iter ', '_le_ ', '_len__ ', '__1t_ "',

' mul_ ', '_ne_ ', ' _new__', '__reduce_ ', '_ reduce_ex_ ',

' _repr_ ', '__reversed_ ', '__rmul_ ', '_ _setattr__', '__ _setitem__',
' _sizeof_ ', '__str ', '_ _subclasshook__', 'append',K 'clear',

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

'reverse', 'sort']

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

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

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

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

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

[1]

BT HS, WEE R R, [EIRH SO A A i il A A

Python t 581719 IDE., IDLE ;& Python [#)—{f5F-2 IDE, & DA Python %55 [E)fii J Tkinter. Emacs {ii
P G AR = BLRNIE Emacs A —{[ JEH 471 Python B, & LUAR AR GRS AT REPR AL REVA 5B (syntax
highlighting). H Ej4iHE, PAKTEAE PR AP BB B U EEAS . BEATF Python SRiHIRETN SERIG ., 7
2[F] Python wiki ,

R AR AL R Python YEFF PRI, ARATRE A BLER A edu-sig FF i
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig

CHAPTER 2

EXREERBEESE

21 mREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

AHHJ.
PAR A T L& Python [)ii#R, H P E BE breakpoint () BIATYI A LERHAAS H

pdb FiH B —ANfE BAE R0 H 45 ] S Bt Python 858 . ‘& 245 Python Ef—&R4y, I H Kk FET
FE5EFH . BT OB pdb RS VE GRG0 5 4k B O RTE A .

YEbRifE Python AATRR AL/ ¥ IDLE A2 B AT K EFEE GEH (LT Tools/seripts/idle3), fliF—ETEAL
IR -

PythonWin 2} Python IDE, A {a & 17—~ pdb (1) GUI Jik#F . PythonWin [ K75 23 kWi i
o, AR TR S 2, Bl R ELIE PythonWin 2748 . PythonWin & pywin32 3 H (1) 20 BB
4%, i ActivePython KATHUAIALISY -

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

e PyCharm



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

A
Pylint I Pyflakes AJ AT HEAG AL AT B VR A LU o
HSRBG AL F I U0 Mypy, Pyre A1 Pytype ] AR #E Python JEACAD AR TR .

2.1.3 fnfa e Python BRI REMITIEITHI ZH T2 7

WA R B — A AR T, DASE R PR FILSE %%¢ Python BRI R ALETTE, WIATEZLR: Python 4
BE C . BAFZ2 THEA DR INAR 7T 3R B, 50X Le45i 5 Python — kil 7% i iR 0 4E — A2 A= i
AN BT PAT A

— P Al freeze T.H, ‘& PA Tools/freeze [FE A & FE Python JEAALA H . & ] 4§ Python 754
ek CHUdH ;s ARV PAE I C Rida kAR BT A B A B — N3 7, B L 5451 Python Bk
WATHERE .

B TAER 3T RS, KBRS ) import 1541, FFAERRIE Python BAZFIVES H % (HF
BRI Rk seite, S5, JEXLERIE) Python “Fyi#E4 Ay C fUR% (W DAFI ) marshal FEHc%
P RAXF SABAvIIR b ), R A E M, %SO SR SE B F 31 Y P R
WG, A C AR H- RS Python fFREZR I HLR TR 8582, TER—ASH 4 B R M i f o, 3
ifig 5 Python BIARY 52 2 AHH .

AL ET A TR B A A ] S A GUT By W] AT S0
o Nuitka (J5FH)
e Pylnstaller (J53F-4&)
o PyOxidizer (I53F4)
e cx_Freeze (I5F4)
* py2app ({£[} macOS)
o py2exe (f#FE Windows)

2.1.4 REH Python GilrEsk MiEiER ?
I o BRI PRI E R 1 T AR i T PEP 8 2.

2.2 FEZRLAT

2.2.1 ZTEHAEFE, HtaiEL£HI UnboundLocalError ?

LA PR BN TR R TSI T — AR, RS8R TAER AR UnboundLocalError
B, XA R NI

i BrRE U

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

>>> bar ()
10

PABLAT, (EE Bt
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
https://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://peps.python.org/pep-0008/
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>>> x = 10

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

3 UnboundLocalError:

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

UnboundLocalError: local variable 'x' referenced before assignment
J

JE PSR, 2 A e B A B EA TR, %28 BRE R i SR A B S i As e, 9 = AR
kb ] 4 AR . T foo BYBRE—ARIRATN x L T ASEHE, IESR S RGN R AR R I,
HITI) print (x) W HRWIIRLIRERAE &, a5 KRR,

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

>>> x = 10

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

>>> foobar ()
10

J

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

>>> print (x)
11

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

>>> def foo():

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

2.2.2 Python i Ei5# BF1LH S BAHHIRAI 2

BRECAARAUAES [ RY Python A8 5 UL 42 JR AL . AIARAE BRI AR Ar) LB R A8 SR, DB AR T
PN G R R, AR ISR HAL N e As &

EYVSER AN, A Z R 2B REA . — I, SR =2k global WA IR
SMRIVE I A . S5 —T7 T, AR 255 | FREN L global | JRALALERS A L global T o HE4
BRUO B R AR AL RIS I, ARSI N &R i . X APZRELABIR global R
FATFAE 7 R A -
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2.2.3 At AEB/HPE LS &R lambda EREHERER 7
B for ERA i SULAHUEL A 5710 lambda (B 2 2538 b Rt —FF)

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

PAES53)—AMMU 5 54 lambda BB, XLERECRTH x**2, KEFEFWIE, FHFX RS
SRR 0L 1. 4, 916, SR, EARMS LI, MAIESRN 16 ¢

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

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

()T A A E ST o JREREE AR x B2 4 , At DASGIN BT A i ek EicHRr ik [a] 4«2, Bl 16 . @
AR x (E I A F lambda 45 AR, ﬂJﬁW\EﬁiEL—M

>>> x = 8

>>> squares|[2] ()

64

N T WG R BRI, T EAFHEARAFAE lambda JRRAS R, DARTHORHOBIT 425 x HOfE:

‘>>> squares = [] }

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

PAE n=x B /1) lambda A8 n, HAEE X lambda WA, SRR Y H I AL x
(L. BCEVEFE n AOAESE | A lambda thisly O , 452 A lambda ik 1, 7E55 3 Ak 2, UL
flE. PIIEBLAESEA lambda #R 23 o] IE A 25 2R -

>>> squares[2] ()
4

>>> squares[4] ()
16

R, AR AJE lambda FTRFA R, # R R B R RRE ] -

224 INfTERRHFLBHERE?

TE AR SR BRI (5 SRS 7 v 2 Q) — Rk (Gl 3 FR°H config =% ofg) o AR A2
Jr i B A AR S A conﬁg o it ARIEEHEHRIT M A R 4 B T . B M A5
JIt ASHZAS RN G B AR AT AR S BSCRF AR BT 5 A5 AR BE. o

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

<
import config
config.x = 1
main.py:

import config
import mod
print (config.x)
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TR, TR, A 2 S B A B SR B

225 EANERY “RESER" B4
WHE MM from modulename import * . A AiX <L importer [H 4 25 0], Ha b miA XL
SRR MEDARE Linter £575 H K .
TELEARS SOOI B BB A . XA IR At — H T T, R 2% it 44 2 A 1E i
WIS . BEA TS M N R 2 LU A 5, BAT A2 IR I 5528 B 25 [
FEAN R A — PP A -

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

2. =D AL (4235 T Python site-packages H s HINE) —Billll: dateutil. requests,
PIL.Image %,

3. ARHUIT K ARG

N T BEGAEI P AT KB, A7 i BRI AR R A SR EE A N . Gordon McMillan F itk
LU

LA AERHER R 1] “import <module>” {3 AJEXIS, I T A EA FERY . (HAR 2 4

FEHAE A 1AM R B — 4% (“from module import name”) Ff HL5 A AL T-HURS fi 5 T

B, ISR RERE MY S ARIE AT, XA 1 AMERIET T A

2 AMEGRIE .
AR H A E— DR EC P 22 2 AR, IR PR ATE RS A Z R BN BRI AT o 2496 ) 2] S AR
% 1R E 25 IRt 5 2 MRBU R A T AT .
WERFELERIHR - EAH KR, ATREIEHEAE AR M R IR . XML T, SRARLES
ASCHE AR BT AR . T RAEX -G AH A h R A IER AR, 2 — RO B e
RN TR S AN, s b B DRI IR T, A B S AR AR A0E LN AR
SR . AR P AT 73, R R ABREA R MR, AP ARTCIHA M . AR
SAEFA KB 2], FRERZER R AR LR BN TR TR, OB — e et e, B
PASE— VM BRI AN AT RE S LU, (B2 VMBI LA 2482k, AU HUR #EA T LR 5 L 2R
. RIERIHA M TR, BIRTE sys.modules HELZF Y.

226 At AMRZEGHFIRINE?
B PR 5O XS Bug, WAL T B

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

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

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

Rtk AT G VEBRIAMEE — Pl R RO AFRM0E . 10 SOR I None fEBRIMEL, RIS HE B REG
HSHR AN None JRFTESIR, FIBHAMX G BT, (LR PR

def foo (mydict={}):

22. EBEROLAT 1
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fHR2:

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

SRHBNERFHEA I SR A WA KBTS R & URES, A — b LB T 2R R
B S BASE R EAFER . FFAEFER ER O R INR [ AR (E . XS8R “memoize”,
ESTMETE 1w

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

# Calculate the value

result = ... expensive computation ...

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

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

2.2.7 IR TESHERBFSHN— T EHREBH D — R ?

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

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

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

g(x, *args, **kwargs)

2.2.8 3|8 (arguments) F1£ & (parameters) HFHEEE ?
T A S ph AL BB SR 44 B LI, T A DU/ P B B SRR A A RO BB LT —A
BRRERE AT 2 A ik 3o I, X F DA R BRBCE X

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

foo. bar Fl kwargs J& func (Y2 8. R, EEENY func BF, #l40:

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

42 . 314 Fl somevar ;25| #,

2.29 FHIEIER list’y’ th &gy list 'x* ?
WURARES T R R R U -

>>> x = []

>>> y = x

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

[10]

>>> x

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

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

2) list fgmutable, 38 RWRZE R PASEEE M EZ.

FEP ] append () ZJ5, A2 RINER 112K 110]. HTFHAZESIH T R-— 5, HILHH
AT B — AT R B ER 2B U RIE (101,

IARHEIRE = WX SRR A AR 4R

>>> x = 5 # ints are immutable

>>> y = x

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

6

>>> y

5

UL < ALy WERFASE T . BN ERUE immutable 3P4, FEPAT x = x + 1, HEARSBEUCEECT
%5, et MEAHET s (BETS 6 ) HHHKS x (Wl EMET < FrEHm
Xﬂ‘?ﬁ}o f%f%)ﬁiiﬁ, WA TS (OGS 6 R 5 ) A4 BRI R (x BIFEFE W 6
My 58R481 5 ).

e (BTN v . append (10) il y.sort () £MASEX S, & AL 5 —L8E Bl y =
y + [10] Fl sorted(y) <sorted>) M EAIEH L. BEEHE Python ¥ (UREMREENFE
RAEF) BTN L7 EKRE © None® () PAKEBhEFIEIE X P FHAS [R] 5B 0 /o IR L S SRARR
FSRHLEE T v.sort () I ERRE—ANEEHF R v RIS, RSH04E RS S Z None, X0
SERNEEF P24 — A S Wi AR
AR — R, HRRI B PA T R B E A B & R A AR FIAT R RIRS IR AT . Fln,
+= &SN, EASBHOTHE S (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3])
[FREBR SIS a_list, Tij some_tuple += (1, 2, 3) Ml some_int += 1 N&AIEHAIXNTE).
[ElA)5EE:
o XfTF—AAAERS (1ist . dict . set 484%), W DARIHIRLeqR @ i E T8, IrEsIHE
F A F T 2 S W M LBl I L o
o XMTF—AAAAEXS (str . int | tuple %), A5 HERNA RS S HAHFEMME, (AAG %R
A HAR A BRAEAR AR 0] — B A 42

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

2210 AREHFRHHSHMRLY (RBSIHER) ?

THICAE, Python "RRYSES AR IL 1800, i TR R B TXIZA5IA, B AR 75 RIses 1 o7
ISR EAAFAEN %, A E WA S A 5. @ AN LR, T RARSEI B e i 2%
Ao

1) Rl —A~ e :

p
>>> def funcl(a, b):

a = 'new-value' # a and b are local names
b=Db+1 # assigned to new objects
return a, b # return new values

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

>>> funcl (x, V)
("new-value', 100)

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

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

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

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

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

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

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

>>> func3 (args)

>>> args

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

.

5) BEACIE RSB R A -

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

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

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

>>> vars (args)

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

&

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

2.2.11 0{7E Python shEIR S &% ?

BHWFPEEE: mEER. XS BEFREE X linear (a,b) , HuRFIZERE—MTHE L a*x+b

MBREL £ (x) o RAHRENE I T = AE :

def linear(a, b):

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

return result

i T

class linear:

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

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

(R L —5)

SR PIH Iy

[taxes = linear (0.3, 2)

AP A2, "5EP taxes (10e6) == 0.3 * 10e6 + 2,
AT XS R FA NN, SR EER R HA AR IS K . AN EA RN,

RSl I YRR LA (KN

[ —ZH AT X 52

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

Pl AR 2 I T A IR 8 -

class counter:

value = 0

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

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

def down (self):

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

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

2.2.12 fnfa#E Python Sa(EIEI#f ?

—MIEL T, Ml copy.copy () B copy.deepcopy () EAMFLAT o HARITA X GASLF A, (H

Z R A«

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

[newdict = olddict.copy ()

FEAI AT LA Y] - (slicing) :

22. EBEROLAT
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[new_l = 1[:] J

2.2.13 Tk ey B LS B ?

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

2.2.14 ZWEXBNAERYGHLE 7

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

>>> class A:

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

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

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

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

¥ comp.lang.python 7, Fredrik Lundh 3§ 13} 5 I 45 1T — AR AT LU -

ARG ARAE PR L g B IREIER 4 T4k B (W) RS AREFRENAT, EHAH
O - AR B A B Dk s A e () 2E2MMmE (k) ..

AR BEARE AT, SERADE ST, #AZRE %!

2215 ESEHEBFHREREHA ?

L R Python (IE5TF. AT T

>>> "all in "b"’ "a"
(False, 'a')

TS A RBRA, MARRKXZ MR, Pt B 4T

{(llan in "b"), ngn }

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

AT A FIRIDEFAT (= . += %) KRR IDFRREERESAG, TR i
SR
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2216 REFEBN CW"?” = nEHF?
HI, AT

[on_true] if [expression] else [on_false]

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

e Python 2.5 I A_IAAZ T, AL RUERIZF

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

SR FMBIEITAEREL, B on_true AT/ “IR” BF, Z5RFFS 4. IAEELERM ... if
else ... B N,
2.217 B&TILLA Python {Eit ABRSEHIBEITIER?

P Xl e lambda HHRE lambda R . WS FLAT =AURG], Ef12ET Ulf Bartelt
A CRS R E Y

from functools import reduce

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

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

# Mandelbrot set

print ( (lambda Ru,Ro, Iu, Io, IM, Sx,Sy:reduce (lambda x,y:x+'\n'+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, i=1IM,
Sx=8x, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=1lambda xc,yc, x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*xt+ty*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,v,k,f):chr(

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

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

# v \% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

#TM, AEEFEERERN!

2.2.18 FHBLSIIRPHIFHL (/) BRTLER?

RS HG R AL ZRTEE Z BIESH R MR B S . (URGETE S B n BN B2 5K -
TE 32 RO B S s 8, SHCR ARG LA BT 222 . BN, divmod () Wi —4
ERARO B SR B I SO & XA AY:

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

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

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

i

P, HXEFZEIAN divmod O FF25%

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

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

2.3 BFHFEH

2.3.1 IS RE + oS E LI/ GERIEER 7

Ay \PERIR T\ BRI A E— B NG SR G TR0 AR BN, SRR

7 O NBERI 107 (HRERIEg 8), HEAE

>>>

8

a = 0010
>>> 3

e R AR T . A S UE R N _E A NG ECRE R F R X, T 2B R

FHRA DU KR GEUNG . HCUIAE Python ffRESS H i A

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

a
a

b
b

Oxab

0XB2

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

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

£

(i

/73y g+ (E %))

)

B 2 ISR AR 1] i) RS C 5 5 AREBOR AR Fh— Sk, TRAFAERW 1 // 11
RRPEELE L s 5 WIERS 1 —8.

X 1

o

o

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

FrA R TIE 1% 3 BER >= 0 KA MAL. QR IAERE S 10 1, HEA 200 /NG FTR 2 JLI?

-190

2.3.3 &infoixy int FEEMMA = SyntaxError ?

%

12 == 2 BAMAN; -190 % 12 == —10 N2 2S5 IMOIRT .

ZARPAE ATy AR A int FHEEIES KL SyntaxError FA) S VR NIUR:

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

A

SyntaxError: invalid decimal literal

FR PRI A S S IR S RS T

18
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>> 1 . class_
<class 'int'>

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

2.3.4 mfTsFREDDRS ?

WFTREE, ATEEH B int () BAKIGERS, B4 int (1144') == 144, ML, WA float ()
BEMCRTE SR, Bl £loat ('144') == 144.0,

BN LT, XS BAE 2 R BT T E R M e, K int (10144") == 144 RJEH, M
int ('0x144') &5| %k ValueError. int (string, base) 25 A ESHIE &0 2L,
Bt int ( '0x144', 16) == 324. AURFEERHCH 0, W Python HLMIMEEACT : B 00 Fm/\
], T0x TR+ N

R R R AR, WA NERE eval (). eval () WERERMRZEZ BRI
ST RESE AT A KLEIEH Y Python 26k, HLBnmRESE A import_ ('os') .system("rm
-rf SHOME") , X£il home H A T -

eval () A IEECTFHENT N Python FiAzNAY SR, AL eval ( ) FrFEOERE R, 2 Python
Kﬁiﬁ—k HERIBCTA R0 (0 FRAN)

2.3.5 TS e FELIR 7

Bilhn, BHOECT 144 FARCR AR 1144, Tﬁﬂ% WERBMIES str () o« WIRARTFE 7 il al Bk
il R, Al N E R hex () 3 oct () » BRI 5, 1520 f-strings A1 formatstrings
LAY, BN "{:04d}" . format ( 144 Hfﬂi 0144" ff "{:.3f}".format (1.0/3.0) ¥r=4:
'0.333"',

2.3.6 INMATIERFFFER ?

TEBW, FNFEAR RTINS, FERZHIENT, HECRSA T A G R 1S B — N FA e
BIAT . AR TR B JF 1% 2L Unicode x4, nIPAIKIL 10, StringTo X4k array fHk:

>>> import io

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

>>> sio.seek (7)

5

>>> sjo.write ("there!™)
6

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

>>> import array

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

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

>>> print (a)

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

'yvello, world'

23. Bifuzs 19




Python Frequently Asked Questions, 5[F] 3.11.11

2.3.7 W ERF R ERAER7E?
(EEZiSevpLicize R

o EFIIMEEE R L, KR PRF R R AL H Rl TAF R A S R A — . 2

LR R case SEHYRY) RIS

%

(def a():

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

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

FIH B R getattr () :

-
import foo

getattr (foo, 'bar') ()

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

class Foo:
def do_foo(self):

def do_bar (self):

il
£0

getattr (foo_instance, 'do_' + opname)

o il Locals () it EEE4

def myFunc () :
print ("hello")

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

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

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

fiep s Fon AT, HOREBAIUZAT, WIRHHER Tl A T4

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

C "\r\n")

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

'line 1 '

Fh T30 5 R — BRI — AT SOARI A5 B AL, FTPAREN s . rstrip () XA TARRAREF .
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2.3.9 28 F scanf() 8 sscanf() B4y ?
g
X T ) S AT, e 2y WO P AP R R split () TR WAL= F 0 B AT

SN int () 3K float () FFTFHEHIEUEFFF R NEE. split () LEFTIEM sep” £
%, WEHTHRAARS AR

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

2.3.10 'UnicodeDecodeError’ ’UnicodeEncodeErro’ iR 2 =R ?

#% 2 [F] unicode-howto,

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

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

A

SyntaxError: unterminated string literal (detected at line 1)

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

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

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

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

1£ Windows FiAF[PAffiH] os.path.join () RIS BHT:

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

J

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

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

RIS BTG S P RIHTE R .
2.4 THEE

241 FMEFXIBT . iZa0{anpeisEEE ?

SR, ORT R A e AT, BN AICERA RIS
o A[H) Python SEHLEAANIF A PERERF L. 4% FAQ FF HMREAYZCPython.
o ARERGATRRSAAERR, JLHZW K VO MZ L.
o 2RI 2 AT, FLBERMAET PRHEE (S profile k).
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o G EHEMEN A, 7ESORMERERTT R R Ha RE S IR (W20 timeit Bk,

o SRZUEBCE e EAAIE R A R IS I SR Gl T INABCHAR) . SRR AT
BES U IR

BN, Python fURHFEEERAME BT PARIIH T — L@ PRy JEN, Tkt gk £ nl
SRR S RRH )

o MR TR AR a5 (Sl PR 389%) T DA s R i e
o A IEREHESSH . 275 bltin-types Al collections B SCRY .

o WRFRUEEEE NSRS B VRS OE T B R, WIMTRE (M4SRREEARIIE) AT B 9m A0 R ECERE L. X
TH CIETME IR EEIE L, ey &R —ey al, g, —EZHNET
¥ list.sort () 8 sorted () REGHTHYT (L% VERINFES 5 sortinghowto ) .

o WMRAEESER P EZ, B EERERPATEZEE. R RN RZS KRS, TI/EE
I TSR E TS, ISR S niiaE . iz e RIS, 1 B ek ] e e
AT, R 2 R B YA HU /N R

WHERARE £k 54l Python FRiF R RR S, A2 —2 THEW DIEAREMSHIT. Filn, Cython W] RLKFFRY M
i) Python AU HR A Gm %A C ¥R, IFREEIFZ ARG LA . Cython AT PARI H 4w (FIAT LR
BUARYE) Rl ARA S B T AR AT O . WA B O C gt i ae A fH .0, BT AE AT %
5 C ¥ fRpiith.

hz%:

i wiki EUTHE P /AR AR N
242 BETFHRERE—ENRBTUATERMTA?
str fll bytes MEURAAIEN, FILHERESAFAFEIROR ML, FOYRRRIEBHRD S 008 R

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

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —FE BRI BGE, W2FIH io. StringIo)
WAREERLZ A bytes X5, IEMEERI bytearray MRIFEHIERERENE (+=B5AF) BIMLE:

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

2.5 FF5l (JTA/FIR)

2.5.1 fa7ESTA TR 2 BLEITH R ?

KA A tuple (seq) WARHERFS] (SLbr ERRATTEATEMXTR) Fetfe B iU Iy 25 AN AL i) JC
4.

i, tuple (11, 2, 31) &AM (1, 2, 3), tuple('abe') MIKAM ('a', 'b', 'c') .
RBHR e, WASCIRREAT IR FFE X5, IR ICES e X R ohocalnt, B
P tuple () WEAT2K M
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HKA) A List (seq) ARAAT 0 41 Bl AT 326 A0 % 5 46 e Sk B30 100 A0 W 35 R A8 i &) . il 4,
list ((L1, 2, 3)) &4 (1, 2, 311 list ("abe") MEER [Ta', 'b', 'c'l. WRSEED
HHNF, Mg seql ] IRFERIE—AREIA.

2.5.2 tamtigiFzs| ?

Python J¥ 81| (58 5] n] A2 IERC A%, REIVIERS, 0 2% —RGIME, 1 4% =4, KILRAE.
RO R, -1 RGN REME, 2 AEIRCE A, KIERHE. ATAIACH seq[-n] BT

seq[len(seq)-nl,

AT S AR SR, Fln s [:-1] SRR ARG — I FRF, X0 DUH R BRSP4
BRI T4

2.5.3 FIlnfE LIS Figm ?

FFHNEHRE reversed ()

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

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

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

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

WERFIRAVEHHT, AR, RRMFIFAR BRI, R

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

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

[mylist = list (set (mylist)) J

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

2.5.5 T MFIRPRIBR S 410 ?

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

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

PR BE R fe BRI«
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2.5.6 t0f7E Python R EIEH4A 7
EES

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

J

ﬁg;ﬁ{ﬁﬂ‘ RIS AR BT THIAH 24T C = Pascal B4 T IXHIAET, Python #3&AT AGL S Z R A ALY
PUE 38

array BHMERAL T LA A BRI B E R BRI A, BHRGIEE I HE . &
] KFE NumPy HHA— 2858 =J5 (Ut e T — 24 LR (i B 2R a5 H 1

BEPAS Lisp WAS 513, BT DAGE F JoAL R AR cons £ 70:

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

J

WA, AR DA S ZRAUE CA . X BB Lisp car () 1isp_list [0] MLl cdr i)
& lisp_list [1]. FUATEARHNE EA 7 B A XA, PO 2 Hfii ] Python 5132548 2.

257 IfATOIESHTIR ?
LB AT s UEsr

[>>> A = [[None] * 2] * 3
FTE H KAV A -
>>> A
[ [None, None], [None, None], [None, None]]

HAREE R —TURMEL, SRS FRHEZ N AIE A B R

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

|

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

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

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

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

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

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

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

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

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

for obj in mylist:
obj.method ()

for obj in mylist:
function (ob7j)

2.5.9 Hft 4 a_tuple[i] += [item’] 2512 %H 7
SBORE FH AN IR 0, — RS EE AR T RALE A, 2 Python AIZERIAR RIS R 2 [i]
HEEST

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

UK S XA

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

TypeError: 'tuple' object does not support item assignment

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

HsAedsn, BRI e A AT AR BT

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

TypeError: 'tuple' object does not support item assignment

T IC R AR, IR P 25 K5 R,
W5 DA T A

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

TypeError: 'tuple' object does not support item assignment

XA S 0 2 NI RARA . SR ANNZ A5t B st , (AR AN AR T

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

B A A SRR, PRFFEANE (@) IR — W REM T __iadd_ () BAKFE, BATMSEILT
+= WS I A, O BLHGR MERE TR A P (o) SFFRI NS, __iadd_ () %MT
EHE FJEH extend O FIRENZHIFE . FroAXFTAIRILATA DUX R, += B2 list.extend () HY
“CHEE S
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>>> a_list = []
>>> a_list += [1]
>>> g list

[1]

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

a_list Il xR Esiz ik, M5 g BEUOS R LEHPIRES a_list. MEMRALRIH
e, PUAERTI a_list ZHIHG N AR XA HaE, (EAR A TIRERAE.

P, FEMTCAURBIF, AR S S5 T

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

TypeError: 'tuple' object does not support item assignment

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

2.5.10 HAW—TERE9HF: GEA Python #{THEFLRERD ?

VST Perl 41 X () Randal Schwartz , %3 AR B REE P LA THET , % R o Z WSl <
JFAE”. 7F Python H, iHFIf list.sort () HEM key 50

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

2.5.11 IMARIES — NI REEM I REITHRF ?

FFEMNAFECHRIERE T, WERIIRIITHE Y, AR FETHRRICER.

>>> listl
>>> 1list2
>>> pairs
>>> pairs
>>> pairs

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

sorted (pairs)

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

>>> result

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

2.6 Y

2.6.1 {HEIRFE[ (class) ?

KT AT class 1EA) AN @R FEFT R QA SLEIXT R, H Class XA MR, LB 58
WE TSR (JBh), A& TEIREARE MR (k).

FaAE T AN HME (PR hEZ) e, BB ER T S AR . XX 4
Tl PT DAGE 2k AN Wb A T A AL . B ANSE F ) Mailbox ZEFRAE T HRAE AT B k., BMTE
MboxMailbox, MaildirMailbox, OutlookMailbox NHEAZ LA il R FERE =X,
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2.6.2 +FIEHE (method) ?

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

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

2.6.3 {t4azE self ?

Self @I IERE— N SHH D BHEL IR BUERA KB H AN TTIEE O meth (self, a, b, <),
MHAEB] x VLA x.meth(a, b, o) WEXIATM: Mg E M H AT neth (%, a,
b, c) B .

FHREENT [self ] 7 ik (method) % &A= 5 — 2 ZA#EIER 2,

2.6.4 IfTIEEMNRED HLTELRTHFR—1 36 ?

N E K%L isinstance (obj, cls). RATAGIIXT S 2 EET 2 AL —A 0L, HE
AN AMm AR KEIA, 41 isinstance (obj, (classl, class2, ...)), i&n] A
X E 2L JET Python fYFENNEZEZAL, 4l isinstance (obj, str) B isinstance (obj, (int,
float, complex)),

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

Ei‘iilﬂ%%ﬁﬁ%%gﬁ X AR ES R R B True o AR “EIEMIER”, #FHEH%E
1 MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

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

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

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

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

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

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

HAFRITERIEIT A K EE L —4> search () ik, ARIFHME:

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

class Document:
def search(self):

# code to search a document

obj.search ()

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

Python 2 54 i DAL ZHC. A F9SB T — MRS, TR LI0HTA 5 AR B
WRE:

class UpperOut:

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

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

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

X H Upperout KEPE X T write () H¥k, VM FEM self. _outfile.write () HEZHI
PSP RERC KRB I HA B R AL T2/ self._outfile X%, ZILZMLL
__getattr__ () FIESEMN; WS ES 5% 1A X B E2E .

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

class X:

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

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

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

TR B T, super O K HIRIEE TN (self fH) KHiE LML, ] type (self).
_ mro__ B fkmethod resolution order (MRO), Fi&[r] MRO H1{iiF Derived Z JGHJ¥i: Base,

2.6.7 WAL RIDEF H I B BHITIER ?

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

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 e BIERISKBUBFIRIERTGE?

Python SZREFSEHRFIES )% (LA C+ 5 Java 18 L)
SHE AT E A RIEERI AT o 7R SRR, AT ) S U 1 2644 -

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

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

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

XTI 4 isinstance (¢, C) B c, c.count WRAEFEM C.count , BRiEH ¢ B BEEBM
c._ class__ |3 EZE c M REAE LIRS .

HE: £ CHENTENT, B self.count = 42 KHEMIRIECRTE self B BWF P H#E 4
Ay count” FIANAH S AR E O S ASEIE A Rk A EUR FRIIER A TRIRRTE RN RIS 24
-

[C.count = 314

Python SZRFHSTT 4!

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

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

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

2.6.9 7 Python NI EHMERH (FiHiE) ?

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

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

}

f£ Python H, HUEES S — R AL, FHBOAS BRI A oL, filin:

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

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

def _ init__ (self, *args):

AR R REE T A Tk E

2.6.10 £ _ spam gyBHEFE|—1 34l _SomeClassName__spam BJ$EiR{E R .

PARUT RIS 3k 78 B 24 23 “WEIR”, PASERA—Fh i s m a0 = SRR R & AR B __spam
FIFRRAE (ZEIEMATRIZL, E2EL2ER 1 TRIL) XARYSEEM N _classname__spam, H
H classname HERR T 2EBEIH N RILM L HIZEAHK.

X IR R PR UERL B e AN P TS 2K T DA 117 _classname__spam” J& P, FAH A4S B M AEXT 21
_ dict__ Hu[ L. % Python FEJF BUARA A B OB LM LG E RS .

2.6.11 2ENT _del__ 5%, BERMBRMREZFABE.

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

WRARE) B ESH E E IRP R (A EEAS 737 R SO SRS LT, TR ST i A 199
), SUNTHEUIGEAR 2 [1% . LA Python /R 2 RS ZAS X A ARG |, (HAEBAR S5 Y
a5 IUIHRZ G, SRR ] ARG 2d BIRTR) A iz dT, B __del () JFiRATRESAEA T (#
ol FEALAA I 20 BRI o XTI DR AR A A . BRI, SR __del () U5
P PABEMUR A TIY . BARIRATDAIZAT gc. collect () SRMMBIPATRIR Mk EE, H n4 et
XFRIKIEA IR R AT o
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JRAA BRI, (LG B 52 EERAE S % 8 s RN close () VIR 1
close () Jrik ARG ARSI TAP SR ML, AT B __del () —_del_ () BE4TA
close () JFH. close () BT AREIR % 2 IR .

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

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

Python A&k (MUNERA) MLhl. FTLATESRMM R ECH 90 5 (U5, i PR A S0 555
FSN A BRI L0

2613 Hts id() HERERRFER—H ?

id () R —EEEL, R B R Y PRAIE @ ME— . [HA7E CPython w1, IR R 1Y N AL
Ak, %Mééﬁ?ﬁi%ﬁﬁ}\ WA INERA G2 05, N — S8 QU8 R G A A P AR L . X1
U TR

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

XA id JET ARG, Z e TXG, AT 1 O ARGV BIER 1. 2 R A
id X RAIAE TS, QI — AR R p 5 -

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

2.6.14 fHARRTEILAMKEE is EBRAFZITHRE S BHEFEN ?

is BEA TSRS HFZEE. a is b )T id(a) == id(b).

SIS R EE RN R B RERTH S, a is a —FiR True. B 4AHZEHEM o
ORI . T H SRS R, B SR R SRR B 1 R True B False,
B, BAHSENR R A G B 2 3 5L R A TR SRR . — Ok, APAT 3 g
5 By S m] AR 2 1 -

1) WREEAER T AR ERA SUENR S0 . TEMEEE new = old ZJ5, AJPAMRIE new is
old,

2) FERGENAFHOT RGN A G, SR MALUE. 5 RMERIE s (0] = x ZJ5, W RAGIE

s[0] is xo

3) BBIRG, RNZX S G Bl FEMMERRE a = None filb = None ZJ5, W RARRILE a
is b, P4 None ZHBIRIA.

HAKZHNG T, AV S A SR, 10 RR AR SE I e JCHGZ AN R B A S5
WA A, Bl int fil str, FEAMITIFAR—E 2 BB pt 4 :

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

(HEBT—1D
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>>> a is c

False

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

>>> ¢ = b + 'thon'
>>> a is c

False

(R L —5)

AR, PIARAARHBEBl, MR AU —E AR

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

PEARUEPEAAG oy, 45 M T — S A 0 FH 0 5 S ) 5 AR

1) IE4N PEP 8 FrfEfe), MR G0 ili2 None [EMHERAR Iy . SXARA AU R R B H AR5

3C, FTDAESe S HA AT BB AR /R (EL LTSS R N False (X GAHIRIE -

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

method that behaves like dict .pop ():

_sentinel = object ()

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

3) i E A A L BUACRD Iy, A IR O B 0 ok o i R A A . R AR R £

float ('NaN') X5 HHAHEFRIR G T,

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

return True
return False

2.6.15 FREIIN{TiEHI R oI 2 B HhEFREEE 7

BPRA—AARAERAR, HEE __new__ () JAMAE __init_ () k. FEERE—DIBIH

Bl 2 BisAT, XA AT AE S A R R BRI T
PrA X LA ] 2R S BT SRR R4

from datetime import date

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

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

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

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

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

(R L —5)

T SEHET AT AR IS R BT -

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

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

2.6.16 FHixIAEFERLERER?

G ERHAEE T HJE functools.cached_property () il functools.lru_cache (). HI#

TESEB 2 AFREE R G EHAE R IR EAFHEE R

cached_property 77 AAUE T AEZAEM BT EAXBIER LHIRTI . BeRAFH I RS 1A

BAESE I A7 LN AR B

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

By e St 2. AT DA B M

Iru_cache J5 538 F S A =T 46005 [ 3500 5. AR EISS D EIESS5 | H , A HIE G s B8 aIE] .
T/ VT P SRR S R AT A 245 E ) maxsize R '8 BOBR S RSB SR FRTENG , HPIHGAR AT

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

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

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

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

@cached_property
def location(self):

"Return the longitude/latitude coordinates of the station"

# Result only depends on the station_id

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

T BT ABRSE station_id MANEUAE o UIRAH GBI @2 n] 22X 5, W cached_property J7 g AN P ]
PR o B e I 2 s P A

B3 lru_cache J7AE station_id WASHHRSRIGE R, KEHEEN __eq () Ml __hash__ () HEMEZLGF
FIEASE I 1) A°H 5K S 2 1) B

N
class Weather:

"Example with a mutable station identifier"

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

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

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

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

@lru_cache (maxsize=20)

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

2.7 {558

2.7.1 nfagIE.pyc X 7

LE R FABYE (524 508 4% SO 22 R SCH R4 T Msh) , FE cpy SCHATEE H SR
__pycache__ FHRETF&AI@ - MEGEHIFNHEN .pyc XM % .pyc ST TR K55
5 -px)/ BT, A cpye MIEZ, HIEER S WK PR A @ E W python AT A . (11 PEP
3147,

-pyc UPFA A RE S ok B, RN Z — 2 JERS SCOR BT AE i H SR AFAEAL R )R, XA st o vk B
__pycache__ T Ht. RAAKEAS POIF RAEF 1M LA — M s AT Re e, th nl B A AL SR i At
I Web il 55 45 st T X Fig o -

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

E%Ycache_ FHREHILCIIFEIRE AiZFHS (R, fFiESR%&4%E) i, pyc SR E 3h
[ o

T EHGB AT Python AR 9 20t T A#:AE, HIEASAE pye XK. BER —MHE

BEHBEHS N foo.py, EFATH M xyz. py, MizfT foo Witk (Gl %i A shell 74 python

foo.py ), M&H xyz A4 .pyc, BN xyz @9 FAN, [HARSHN foo 4 .pyc XM, FH

foo.py AEHSF AN,

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

py_compile MBHAENS P BN A AL, — LR A A A compile () s
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>>> import py_ compile
>>> py_compile.compile('foo.py")

XK cpye WHFEH ALY foo.py MIFAIE TH __pycache_ FHF (St PAE M ] S50
cfile REEZITH).

LA PAA compileall BidH B4 iF— N Z N HFE WA . REEGSITRRF BT
compileall.py &5 H B 4iFN Python SCFFTHE H SR EAZRI AT :

[python -m compileall . J

2.7.2 IR E S RIRR B TR ?

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

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

2.7.3 IATILBERBESA 7

R LA MR :

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7]l R o AT A 2B R

o HIETFA foo

« f foo RlEA A AL &

o Gii% foo HIFHAAT

e foo B A bar

o A bar Q@A 4R &

« bar E#iS R E B IGHAT

e bar FA foo (ZABEILHAE, PNCEA—DHN foo RIBHRY).

o BAMLHIZIHM foo_var &R foo, fNRIKE bar.foo_var = foo.foo_var
HJE—HRMT, B2 Python %A 5 Ukt foo IR, foo M4 A5 FHUR 2211
MRMEA import foo , REEIRAEER/AI I foo. foo var Bf, L&A FFEFIE.
IR (%) = erE 2.
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Guido van Rossum 2 52 4 # (i ] from <module> import ... , rAMRMEMERET. &
Jay AR e FIZRAR S W) da A0 OV E ) B R AL X R ME S AR i T B PA <module>.
<name> IEXGI H .

Jim Roskind % 5 70 A3 EARLAH 45 DA I PR A 7481 A 1 -
o Bl (EREE. RBFIATRE S ARLIME)
o import PRz
o ABHPREARS (EFERAE S A B TR 2R &) .
Van Rossum A KEVCGX BT, B2 import tH AE—Dap BRIy, (HERSEA L
Matthias Urlichs FHSOWM AR BEATEEAY , FEASI4 0 7 AARAS SR 24 A
T8 2y R ER A EHEF .

2.7.4 __import__('x.y.Z’) B8 <module 'x’>, PHEELIEZ z?

Az et importlib PFHYEREL import_module () :

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

2.7.5 HESFAMERETTREHEHSA EXH}RARUBHE. ZZHTA?

R —ZE R, Python (S — U ABTHURHSEUSIER SO . B, FE— A SRR IR 7
FEABAAR 2 G A [ 1 BRI, IR A FERRHORE MR PRI — AT . AR 2R A
C AR, i AT AR #RA:

import importlib
import modname
importlib.reload (modname)

il EMEARIAER LK. THREHAE T ATIERN

[from modname import some_objects ]

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

>>> import importlib

>>> import cls

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

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

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

HESEIA G id TR SR, M —H T4

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

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

REHMELERBESE

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

Guido van Rossum {58 ] 4 HE AR 4 4B EHE, [F) H #5455 —fi% Python B2 iE M A 2 BBk . 7
2 NAEBEE — B R 2 Bt % b T B MTse .

PR A/ SRS, DR T B ST IR A LA AM B . B C s OB e
IR PR RE S B

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

Z++;

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

PRI EIE) A BB ELAS R4 5% . Python W HAWGE T @A ) B BRI MUK 1058 fE CREET, A
ﬁ%ﬁﬁ%ﬁﬁ%ﬂ%ﬁ%f {EERIE IR, S (SURLEEE) 5 AR
R UHS S & 4L begin/end BT HAE—4T. 8 Gl e VSRR IR B AE s ), AR EEAE Sy
WA EIR . PAR E2RE], — ek U E— (A5 (JME 20 % 30 17). 20 47114 Python 25
Pl 20 471 C FEsNHE ] AMCE 2 5. SR (E)A B ar s g R i 8 BRI AR B — st ) ([E 4 e o B
HERERBCA ), (A Rs it s T E ).
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3.3 [EfF RSB H AL THERE ?

o0 P12 T S R 4 R R R 7 -

>> 1.2 - 1.0
0.19999999999999996

3
([,

CPython [ £loat HEII T C #Y double MENAEfF. —Mf float WIFMEG AR EARTE (%
[E]53 fiiyc) fFE ik hlizHi%, Python i C ACHEFIEEIML, 1At SR & MR ILAS b i T R B4 7
AEE . EFR R B OE S KE), Python I C. Java SR 2 2 WOl ¥ 3h 5 A —FRATEL.

RZ W T AR R Tt 3, (REML i B s ol o, Wy (), FEDA N REs RS RA T 4% -

IEliE /2 Python [ bug, {HIEEIAJE. JEER Python #-TEIA BT, e i e A fof ot I 26 B B

T

[>>> x = 1.2

J

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

[1.0011001100110011001100110011001100110011001100110011 (binary)

J

1 3 IR (LT 2 -

[1.1999999999999999555910790149937383830547332763671875 (decimal) }

53 SLICHIKTEE# Python [ DAA 1S & 16 /NI HEREE -
PEHSE SR ERE ] AAEIE Python HELH 17 BB H — .

3.4 [Fft[E] Python PR AT H) ?

HRFZ A

H—Je2he: FiEFH AT B, FATRE T DATE R (i IRy (ot 70 e e 2 9 10 2 Al ) f 2 PR 6 5K
LR E A . TE R TCAL (tuple) FHER S (list) AR FE b — S .

73— B EZAE Python r, FHIRIMT—k [HA ), [EGHEMITE G 8 &M M o b G W
B, 7 Python HEMEMITEIE B M7 R Teightl,

3.5 [ [self| #EF5 7% (method) E 3 F00:04 b5 —E ZHAREREA ?

HHEARGE Modula-3 T 2. BERFZ A, ] AEZIEHEEH .

55—, TSR AR B VRAE 1 77 3% (method) SR FLH (instance) YBGIE, M JE—— (A [w ks i, Rk
AHITEHE (class) E S, WHET] self.x B self.meth (), eI 2 AL 2515
Wl k. A8 C+ [E), VRAT AR iy (E A o dulg 808 0 455 A€ 4 B0 - —— {EL7E Python [EIEN s
B, FTPAMRL AR BRI E FERHEE « A28 C++ Ml Java FOFE TG AR MG SR BAE B0 190 J 1 1) 45 R _E
AR m_, T DAE R I AR LR S R AR Y

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

etk , ABRED T BT B SR R REVA A R (E) e 7E Python @ (e FE[E) 7E kX EIREHEIR(E
pyge s (ELEVA DI A ieh) , T DA 352 — (0 0y vk AR e B A aa (R S VRSB T2 ST 38 0 1 4
M AE S I B, e R TR (T80 ). C++ MESMIE THE 9, {H Python [y, 1
(E1 52 M0 s R 1 5 ) 8 45 A o SRS VR 2 . ELR I AR se 1€ var 5t AT AR & 1 1 R IR e

38 Chapter 3. BETfIERERHEESR
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[ 2H, A B P B R SR IR se 1 £ . var BRI PR E A AR ELE R OINE
7o [EVAYRRIE, (ot SR 2 1) 88 BOrF A R W RS R 1A i 44 23 1] (namespace) , 1M1 {7035 2453 Python 2l
FEE—

3.6 [T H A aefEEH X (expression) h{ERIEIREH ?

{i€ Python 3.8 ik, K™ LAIEEIH 1!
FRURIES U SOES T« = ATEER A IR (A -

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

H 2 il i PEP 572,

3.7 [F)fa Python it —teThaeE{EERBZE (RR= list.index()), B—
BERFRNX (K2 len(list)) ?

11 Guido Ff[F):

(—) #—seBRERE), Wi EARAR G R — B (A aR!) ERAERUE
EAEAEMMEL, BT RAENE LR B OB R M A 5 S . AHAEHE x*(a+b) iE
AT FERIN x*a + x*b PR, FEECE— Tl Y AT DR stk i AR S s 1

(Z) EHED B len(x), Fofoil ERIMREMRE. E&FF T RMS-
g R R, SRR . HEM, EIHED xlen(), FMFLHIE x HFEAEL,
EVEEAE TN R AR T A R lenO) 13HE). 83— EEG EAEBST (mapping) 1
HEIE getO 2 keysO J7¥k, BURARAEEMEES write() Jrikke, FAEE e85 H .

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

3.8 (e join() @& 75ETAERT! (list) 5 TH (tuple) 757% ?

H Python 1.6 2 1%, RS GRGHAMEMER BUE), WAEMLRE, —Senl DURI-F ER AT Y ok XA AT 7] 2 g
IR . RT3, (A — AT 2N BRI :

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

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

A 1A 3 8 R P A

S il

4 BUEEE: 50 (string literal)  (FEER 80 FRACIMOMAL , WPy, (oo
LR (. AT T DA e I RO S L, I o S A R AR T

%

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

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

P

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

join () E— TR L, HEREMMRRHGE, R@5 T 7 2 B 5 pr s, [Ef A A
B ML [ BT R 2 OT ARAE AT A5 S IR B 1, 048 B S HSIE]. 7% bytes Fl
bytearray ) H A BUUI T3 H -

3.6. [fTHAHEEEHS (expression) fE RIEIREH ? 39
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3.9 BIMEEBRAESR?

WERE BIAMEEN , — 1 try/except [m3R AEHARCRR . FHE L, UHBISNEAT & AU . 78
Python 2.0 DARY, & BRA T Je AR 5 LY -

1252578
value = mydict [key]

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

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

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

Byt EIEERE, #rta LA value = dict.setdefault (key, getvalue (key)), AifaHA
1E getvalue () REAKWIFGEA G, ST AR ST,

3.10 [Ff+E] Python [FJF)f switch = case PRk ?

SR, G SR SAE— N FRB R A FrE (SRR A I AT AU, A Python 3.10 JF
I AT Bl match ... case IBAPRILECTRAE, Sk ard S m R R . —FHRIHIYEA

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

'b': function_2,

'c': self.method 1}

func = functions[value]
func ()

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

class MyVisitor:
def visit_a(self):

def dispatch(self, value):

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

TR AN BT, DOEMO TRERGR visit_. EE RSN, —ERERAEER
PRI, TCHR % 58 AT DARE S A AR Y SR EY ko

Bidiia A 253 S 432, % C 1Y switch-case-default ARFE 2 A T RERY, (HE MFME, tHICFHME,

40 Chapter 3. EFHfIEEERBMESR
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3.1 EMIAREZEEZR LERMNITHE MECEREERAMEBTEES
% 7

BHE— AR, EREAT G Python (X HEEIHE (stack frame) frifk 22/ b—Mf C (HEEHE. [RIRE, $H7T
EPFATDARBIRFIFE Y Python,  [A 58 BEF) BAR M HE S0k C HIBIATAE -

Bk i, SOEE (Stackless) Python Se 4 EH At T Mgl , Eieg T C .

3.12 [F)fg lambda EEX A EBE RS ?

Python 1] lambda 385 =0 G845 7 Bitid 52 [ [E] Python [ 52 HE 4L 4 iR PR FE i R X i Bl K. 2R
i, #£ Python [EE[EIA J&— M g A0 B . AMEAEHABEE S ¥ A M 7. 2 BEfY) lambda, Python ) lambda
HOE— A AR 25 R =X Rp mT B — (0 5 5 0

PR 482 Python [EIf— 8 14F (first class objects), 1M FL AT DATE [ 5 i 8 (F) 4 & 4 . (At iE— A lambda
T A [ e 1) R 2K ) 4 e AR A o 22 22 A — ] o X4 A (EL3E el & 2 — {1 i 3l B ol i o 1 e =X
4 (il lambda S5 R [F8) !

3.13 Python TR iR ES . C RS HMBERSH?

Cython H] DA s 185 4 it A7 88 4R M EVf ) Python AR . Nuitka J&—f8A E s Sy, AT LASE Python
FEbl Ct, At H AR SR S8 1Y Python 5575

3.14 Python fn{T& @5 s ?

Python FCAE S B A A1 5 VA BE 4. Python FYERHETLAECPyrhon {1 ] 2 HEFHA (reference counting) Z¢fgf

IR FERAFIIT, EH  —AAEIAO 2 BR B (reference cycle). & AT IR BR A 10 S0 A Hk

gﬁﬁ@ﬁﬂ% M TEREERRAR BRI gc BUARSRUL TR DASUA TR IS . TR S AL R BB AR B S 2 2
(e

IR, FEHARTLAE (02 Jython 5k PyPy) w, & il (02 B SIS s A5 [l el o 4 2R4RF) Python
P R BURET 2 SRR B, B (AL e S LU N RO A R

{E—3¢ Python F{E, F Bt (76 CPython W AIEREEAE) AT A SHEREAHIIA T (fle descripton
I

f = open(file)

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

TR 1, (1] CPython (192 IEHAFIA# T 5 (destructor scheme), 3 H%Ef f 1KFTHEIRHR & B PH AT T T 5Y
TE%,) SR AR 23R Bl (GO) YRS, B LU ST G [ HLA T REAR R A4 g ] 42 il £
EIFFA) -

AR A BARAY AR TETE AL ] Python BLAERAS sP# al DR, HIOVR IR 55 2 H Bl PHAR S 52 61 with
oA, anst—A, AERIERAE PRI R, Al g R e

with open(file) as f:

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

3. EfIFRtE RS LEBRTHE, MEEAERRENEERESR? M


https://github.com/stackless-dev/stackless/wiki
https://cython.org/
https://www.nuitka.net/
https://www.jython.org
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3.15 [Efaf CPython 7 { Fi S 2 @ Rk Sk E Wi 1 ) 7

—, EEAR CEMESRE, Futtry EPEAR. (3, FRAIM%AE Boehm GC pRisJd. A W HIA R
X% #F MG F RS, EIRAN AT, MEUEE k2 EEn, BErEe, EHEn
Python {75 @ F5 2 — L8 4. )

(SRR (GC) 7E Python Wit A FCUNE AT MF U8 A T (AR, /£ S2AY Python FLEh Sk
PR mallocO) Al free() (IR GC i st HEH AT LA A s ({145 Python fi HE TR 7 AEAET
f 1Y malloc() Fil free() B, A2 Python /). PABIAEKRE), CPython F1Ef{f malloc() I free() 1)
PSR «

3.16 E CPython # R, AN STIEERSHER?

““T%EE%J Python IRf, (¢ Python FEAH ) 42l iy 4 25 (W AR P HE AR 2 Er gl il (e A TRIRS N MIRee, 15
RE@ L. A LERiEm Rt C U IBUT Y, AR RERREAL (P18 152 Purify Z 88 T H &4
) RIMT, Python 7 BH A A IRF 5 € BRI B I M I Bl R 4 1«

ﬁﬂ%%*ﬁ Z[EJif Python 7EREMGEAR B RF IR E RO SRPY . ARAT AN atexit BT e HIEIRR Y o8
o

3.17 [EMaTE4ETH (tuple) FnR31 (list) 53 B {E B BV E ?

H Y FICAHAER 2 7 A E AL, (E3EH e AR B . JCAL AT DARE i Pascal (1) 42 [E) (record) 5
52 C %5 HE (struct), J&—/NEEAHBIBHE A BB AR ZUEI SRS, PA—ALE A TEE . S26I5R(E,
—{E T G ARAEE Z ] DA B R A e = AR oA

I3, AR HAEE S (array). AT DA RS [ R EEY (4, EEEIEEAE. G200k
[, os.listdir('.") MEHTFHEEMESR, NOEFRIGPIIFIR. DR T &EEREE
fHHE, *ﬂﬁ%li‘sﬂ’ﬁz’*%lﬂﬁ A EriEFEE.

JCHARA W S, R—BICHE, AR eSO B A (] — (. mERgarsE, BT RAGR AT
PABCEENE Y TR . AR C R ] AUREF I 8, BT DA AR TCAEL g, i H B LR

3.18 &3l (list) % CPython hERELEEH) ?

CPython #5251 (list) FHE 2 I 88 = R[4 (array), TN 21% Lisp 355 W 8ERE 51 (linked list). B {E
k., ﬁ%;ﬁlii:ﬁ%ﬂ@%#@ﬁ? (reference) [#151), [EIHEHE i) 1 B4 (1 5422 (pointer) A1 5= BEAFAE HR 51 1)
FEEBHE HE(E

Pt MRTIRAR IR EE a (1] AAERERIIO N R T ME MR .

HORTIRORTI SR AR, [ RN [T S 2 U A RCE, &1Fﬁﬁ)ﬂ~ﬁblﬁﬁ'ﬂﬁﬁ
iR, EBESVAHEE RS, 2R RN ), B AU R A T R N T
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3.19 =24 (dictionaries) 7 CPython B2 E[FE R ?

CPython {7 St 2 I m] i 8 K/ HEE)R (hash table) FEAERY . Ul B (B-tree), 7Ei¥ad (HAIEILAH
SLIEAE) A B R, B L hmEIf .

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

3.20 [FEFRER—FRTTEE ?

PR UL AR R IR (GRS M 4R B S o SR TSRS, MRy T PARICSE , HIE)
AE AL B — A B . (DGR i N TSR B T 2R B T SR B, BT DASE R IS I T ()25
%, EIRERETFIh S E Y, EEEEEA RSN, AR iR
AR, R, HEMmAEESI AR AR .

WA AR SR I EE ) RG], EEE ST . tuple (1) B @@ — A L —FK(E
ZRMCAL. MCALRAN AT SRR, T DA AT DA AR 7 i i o o

WA NS —EOR R R TR

o FIERFIRGEA AL (W0 id) AORE. ER AR, ERAISE T R R SRR R
AT, B

mydict = {[1, 2]: '12'"}
print (mydict[[1, 21])

B @83 KeyError fi4h, [1, 21 W id FESB—F7AIEE AT AR . [EMEEE, Fi
PEIERZ T == AL, mAZ is.

o BE—ESIERR. E—tA e, HERFEEE, Ml sacrsm, irABE e
TR — A a5 EE

o AEFERIIEEGE, EEFEHERAEEHM. HEA/NERER TS TEMSS), R
PAABET bug. At [F] k5 d15EH 17— ﬁ%ﬁ%ﬁ%mﬂ TE d.keys () BB (EHAR AT DA 07 30 A9
.

o — EERBE B, MR B R, B, N LR M R, kAR T
A A R G AR ED G AT — (R GRS A0 MU B T DA ) 1 T A e A L ot
BB —K, 2R E O e g EE.

AR EE RS L-ﬁ@¢&ETM%% {HEE A SRS RA A — @T“%#@%ﬁ~@ﬁ
_eq__() Ml _hash__ () JriEmEIE . ELE@%%#&@EW S (BULMRLISHE) o
w%%ﬁﬁmﬁ%ﬁ(ﬁﬁmmﬁﬂﬂﬁﬁm%ﬁ)*mﬁ%%ﬂﬁ@%ﬁﬂﬁo

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

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

def _ hash_ (self):
1 = self.the_list
result = 98767 - len(l) *555
for i, el in enumerate(l) :
try:
(BT —F)

3.19. =8 (dictionaries) #£ CPython 2 EFEERY ? 43




Python Frequently Asked Questions, 5[F] 3.11.11

(L —5)
result = result + (hash(el) % 9999999) * 1001 + 1
except Exception:
result = (result % 7777777) + i * 333
return result

A, MO F A TR R, I H ) BN W] A E] (unhashable) RIS 7 (2 T R

WAk, NEYRGEFHT, MR ol == o2 (Blol._eq  (02) is True), H]hash(ol) ==
hash (02) (Hlol.__hash__ () == 02.__hash__()), SHFELEE M. W0H N L EER
i, R s A A A D E R A &5 & i 3R IE 7 AT

7% ListWrapper, FUS0iE A 0 5658 19 (6 5ot o, (i 09 58 21 500 RE RICSE DABE S AN IE 36 ) R 88 2
B AR O AR USSR AR TR AR R R RO BER , AR A 2B, @ BT,

3.21 [Elfg list.sort() AR EEHEF BRSBTS ?

FEESRIEE T, EBFIEE—GA LR E. ik, list.sort () HEAERIIEMHDT. [ET4HR
BEPRIE(ES, Al (HE PR 51 B b2, EIRT ZHE AR B Fp o, A
BRI/ O S

TR AR AR A R T 51, BB T DA B A sorted () o At AR BEAY WTEMR A F (iterable) ACHEF
HSLHERS, Bz G, AR E & ER s 7 E e g

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

3.22 3n{a7E Python chigEF0(L)HI {8 Al — @ 4+ @ E (interface spec) ?

Q02 Cvs il Tava 4555 3 JROK T BUAL AV ITRURE, M T RABEALIO T R A L. R A
FE TG AT LA KRR 54 D

Python 2.6 Ml A T abc B4, ZARTA] DA E F 4% & IS8 [E) (Abstract Base Class, ABC), A& DA fii
fl isinstance () Ml issubclass () HCHE R — 0 B ] ok 2 8 E 2 6 B AE 7 3 00 5 2R (.
M collections.abc BALEFR T — &5 T H W4 H)KEE), %2 Iterable. Container M
MutableMapping,

#f Python ZE[E], RZ 7RI BEE T DA S T8 5 e B A A2 21

— S+ AL B 1 PR (F R AL T[] BRI (regression testing),  [EWEIEELAL /Y il L AEAI—ALGE D 752
Python LA 1T AEC 3 M EV A BT, (EHROUEA B [ 3 3R] RIMERLA AT TR SN, gk
SRATPAI MR T A B T4 ] (stub) BEBEACH L IR, doctest Fl unittest BEAHEEE =Jr iy #Ilt
HEZR T DA 2 A e A AU 1 B Sl R AR A (D A

AT A PRI AR RE 18 5 38 (194% 1 TE — R B AE Python MEER S ZR AR Y . F958 b, B REMUSE
U PR DI JCTA IR e A S 2 JE . I, 1ist.append () J5IABHUE [ A RS A R
WIMFTTCE: BV TCENNRARE 1ist . append () IR B HEMBEIEMP T EAE, (AAENHEM
A E AR BA S 1.
PEWABIEREARD), ARG QIR R AR T HIEUSES) FH % (test-driven develop-
ment) J&—{AHAGBSZ BOI R Rt Iy ik, MEERIeTe GRa BIBUESE, MR BE R Z . &
X Python th A FFAR AR AT AT AL
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3.23 [Fl{aE}#F goto §&i% ?

TE 1970 4548, AT 5] [T BRI goto €8 B0 AL . HEDAFEARAME i [ /RIE] ] F2C5 ('spaghetti”
code)., YERMFERE, SR RTFEER, HE FIE MBS % (VA Python ZR[E], Al if BAA
or., and } if-else i 5L) FIEIE (Jf] while fl for AR, WHEE A continue fll break).

P TT AR B AR ARAL [ 45 ALY goto ], B EZE AT DAFS RNy . 1R 22 N A5 S n] DA 5 (i AT £
C. Fortran fIHAZE SRS A Tgol F1 [gotol, Bilfn:

class label (Exception): pass # declare a label

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

except label: # where to goto
pass

ERARRERIRBEEEE), &% E R oto M. F/NOMEH .

3.24 [Dlfa#bF & (r-string) FEELIR MR ?

SORSHEHLRED, AR AE ARSI SR B S e - R o A TG 38 ) S R E) 6 S 6% 2 1) 5 | SR M 5% (escapes), 4
IR A AR A T H

ki R T ARG 1 © S AHE S B I (ERLRIEERA) — (7 A A
SRR IR 10 45 P S RHER MOt PFDASEF A ALRF A P, MR fACT — A AHED
B B TSI 1 A PTIREY F 0L IE RO

AR AR E B Y. Windows FUBRR A4 G, G Windows R AR - tH2 —RE:

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

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

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

3.25 [Fl{@ Python [Ff B4 % {EAY with BRiR= ?

Pythozri (1 with BOA 03 T — AR AT, e A BB % B R A T UES . — SRS g
TE@AHH )F% :

with obj: }

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

{HAE Python, g & R B o

TEHAbEFE), {22 Object Pascal . Delphi £l C++, (2 FIRERLE), Jr LAFRA AT LA 2 H 18 S W
T B IRME . &2 EIAE BTN B TEAm R0, A A LE FRR T8 A1 2 U A7 A (scope).
Python i F i1 2 B AEAUE] . 37 LAFRAM AN T BRI 11 R0 £ U T IR WO o A B B P 2o i 5B T REAE L
FIRFOEIPE P ORI BRS I o 8 BEAS AR A BEACR A0 a , FRAPI A0 AT VAR08 1k it - [l
S, BRI EE L

3.23. [Flfg[Flf goto F&ik ? 45
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PAF B 56 B R [ 491 -

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

|

EB A Tal A— M [x) R EEIE. A1, Python EIEIEMALMIEIS & df At driE T4
TEGE [al J&—AREsuh, R Er gt L AHES? W — (R 2B M [x1, JRYEE MM with 3R &9
(EAING? AnARRT L, Python B fB Y SR o151 TSR 45 50 R 2

R, with BOAX BB RE F Rk (BRI /Y 20 R vl DOZR IR AR . AR B RS -

21
42
63

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

|

JERZ R IE R

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

EWARTIHITHE R R, FIE Python i4 REAE AT E{EBUTRYRFIREE L, T2 U F AT
fEAT— U BT

3.26 EHTFI4 28 (generator) A~ 1E with BER ?

R BRI, HE A 2 3 AR5 (context) 45 AR & MEvA EHE/E. WM EKE], FA4:42E8
 UEI R (iterator), B fc & 58 URE N5 Bl T B BAPH . (HANSRARTEZLWEE, VR7TATE with i = [E
[ contextlib.closing(generator) | A& il

3.27 [FMa if. while. def. class fiAX DEEFT5E ?

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

if a == Db
print (a)

PAL:

if a == Db:
print (a)

|

VERREE A0 TRIG Al —Se i s R . AT AT — g, — M B SR AN i7eE A FAQ B3 il 1T
i, & PR SESCHIIA

T3 —fA/INE R 1 S8 O A A S A, MR B R A T AR E R R R 2
A, TS B0 2 S ERS R i RE USRI .
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3.28 [Elfq Python ftBF#E S % F0 TRk M0 Lg% ?

Python FuFFRFEERS . JTALFI S-S &5 R n FaZ sk

[1, 2, 3,1
('a', 'b' 'c',)
d = {
'A": [1, 5],
"B": [6, 7], # last trailing comma is optional but good style

EA 2 R A ATET -

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

A/l TR e RO A B B, Bl

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

]

B AIERAA DI TE, EAHE N = [feel. [fiefool. [fuml. JkiEsefSmn_LiZgEpAsfiE
TEEERR -

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

3.28. [EfF Python it B¥ 75 FIF0T Rk 0 L3 ? a7



Python Frequently Asked Questions, 5[F] 3.11.11

48

Chapter 3. BiIFIEFERMER



cHAPTER 4

R EFIR T INRER E REE

4.1 EREAXHE

4.1.1 IR BT LA RSKM X ESRERRE A 7

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

ST =5y, 5182 Python Package Index (#2221, Google B HAM M 251854, 182 Python”
TP RIS BRI O B ] ik 2 R B2 1R .

4.1.2 BREISTLL$%FI math.py (socket.py, regex.py, Z...) 3KiEH#EE ?

AR BRI IEOCPE, ATREE R WA, SO A C, C++ oAb 4 1 240 5 S 31 S
TN . X O W] e B TRAS SCIFRY, 26 mathmodule . ¢ SXARRY SCIF S AFLE C AU H %
H (fHANE Python HgH).

H (Z/) —ff Python B4 :
1) DA Python % %5 A4 (.py);
2) M C s EH)EALEAL (dil, pyd. so. sl%);
3) I C sy [FE Ean gl e (A s BOMEASE 5 list, REHAA

import sys

print (sys.builtin _module_names)

49
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4.1.3 Fin{a{E Python script #1777 Unix ?

IR B g SR AU P ATHY, IFHER—ATRR LA #! FFk, JETHER L Python fREZR 1 BRAZ .
H— S A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BRAREMEE, BRI

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

TEXCHFER—AT, BNARBIEF-& L4 Python ARREEHIBEAZ .

R AR S A A Python fRRERS A HAAESAS , IR AT AR env F2FF . (RIXARE Python fFRERS iif
TEHFELHRME T PATH A mH, JLFFTA I Unix REHESZEE PR S

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

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

HEHE, HPREREAR IR KK, WS S8 /usr/bin/env TR XiH H ERAMAAAE
env FEfF . TEXFMFILT , ARAT A6 H) NI AY hack 773k (R H Alex Rezinsky ) :

#! /bin/sh
mmww.n

exec python $0 1+"s@"

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

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

4.1.4 2&EH/EAK Python By curses/termcap E4 ?

X2 Unix R48: FrifE Python J§A% & 4T M2 #E Modules - H S H Bt a7 curses A8k, (HBRIA I A 2 4
¥, (Y2 £ Windows ‘& T AA] H Windows H1 A curses Fidk, )
curses B ZREEANH) curses FpE,  [F]H. 3235 ncurses 1 SYSV curses R Z AN hfE, Hungie .

AR FAFE SR BOTHI bR SR X E XM A A BSD curses BURIYIRIER S, (H2
F HITTELES 19 R GERLZARA AR P L o

4.1.5 Python th#Z7E34{)) C BY onexit() HEFA R ?

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

4.1.6 At 2 RHESLHBERYTFETE?

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

[handler(signum, frame) }

R 2724 P A A 5

def handler (signum, frame) : }
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42 BRRE

4.2.1 wn{a Al Python Z2XEjTi¥ ?

Python {7 A W IHAHESE . doctest BB MARER) docstring Hr F-Fk 7R 19 5047, % Eb 4 th 2 75 -5 docstring
B AR —

unittest B E— iy JTava FI Smalltalk J55HE 22 0 55 kR B9 I HE 22

N TR, ARARERR T R BE BT R 2R 2 B R % ] R 2K
INEEE AR XS BOMEE, BP0 E i (RO JRaRAL e R Dy ) o BRIt
b, R RO AT AR ) SRR AR R, X AR IR AR

FEFPI “aJm @i AR R

if name == "__main__ "
main_logic ()

HMCEAER P TR S TH

— BARIRE Y C AL — A s BONAT A S B ARG, AR 1% 5 5 I pR BCRAS X 2417 o ]
PAKF BT — ZR 51 I 1A S B B e . XL SRDL-P- 5 ZOR B TR, {2 i T Python 2
AT RIS R I E SR S o ARnT DA S AR AU 5] 204 5 DNk R ol 2 o A i DRI AT R
R E T SR A BT PR A B

REFp R SN HAD B hra] AR B A

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

L Python SEEY) “fi” e, B 2GS AR AR 1 A H RS AR nT AZESN % 1A T A
S EAT I -

4.2.2 EH#H docstring GIlEI# ?

pydoc BLHRAT VLRI Python JACHS o ik SCR 747 FROR 811 HTML. - Sl o SOR 545 53 R A API
SO — R U7 %82 epydoc, Sphinx thn] AR SUR A7 AN 2R -

4.2.3 EH—RAFER—MRE?
12 Unix REH A LR TR, EENHERMHH curses, {H/2 curses SHLRK T, MEPAZFS] .
4.3 $ITHE

4.3.1 ifAERMITREREDN ?

—EZM threading B, AEMA] _thread filk. threading BRI _thread BHURMLAYIR
JEREREFEL T 5 5y SR -

4.2. R3S 51
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4.3.2 FHPITHMFBOFET: DD ?

—HEARB, Pram TrARERSPE. R ELRBBITRRI T, TERREEORS KX TR,
] L R R T AR ARy o — N R SR 5 1Y sleep, 1B TEARRERS SEAGETT

import threading, time

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

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

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

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

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

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

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

time.sleep(10)

HOE time.sleep () FH—NE@MIFFFIE, fAFESREIESEGL, F—PINEEH queue
REHA A~ queve W5, 1hAG—PUAARAEIZATE I append — >4 E] queue MR, FLARHM
queue G LIS SRR KR — BUN AR RIAT

433 WMABESHEASI TIER?

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

wE, QRARARSE G A i AR, AR AT DA H C . ] queue BIHORAIEAE S5 REI
Queue RYEF—AT —MEAXIRMIIR, LT put (ob]) FFEIRMILE, HHWLAM .get O J7
BRPOUCE . XL DEAMBHRIE, AR MES RS dT—Ik.

XA BT

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue is empty, it
# assumes there will be no more work and exits.
# (Realistically workers will run until terminated.)
def worker () :
print ('Running worker')
time.sleep(0.1)
while True:
try:
arg = g.get (block=False)
except queue.Empty:
print ('Worker', threading.current_thread(), end='" ")
print ('queue empty')
(R~ —5)
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(L —5)
break
else:
print ('Worker', threading.current_thread(), end=' ")
print ('running with argument', arg)
time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread (target=worker, name='worker % (141))
t.start ()

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

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

IBATIF S AR i

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

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

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

434 EREMLREERREREREN?

Python VM NERLxfifi il global interpreter lock (GIL) SEffr[a—Hffa) LG — A& REiz1T. H% Python H&x
TEFTS IS Z MU 4 Y Siign] DUE TR & sys. setswitchinterval () $§5E. A Python
BIFAERE, BT ARSI XA C AU S 2 11 .

PRI B, EARZE R EE BLARN) PVM T IS SE P A R MR . misihr b, Xy @2 (ine, list, dict
) WILEAR R CRIET BERR IR T

ZEBIRUL, FEREAERE TR (L, L1, L2253, D, D1, D2 254, x. y %5, i, j & int &H):

L. append (x)
L1l .extend (L2)

x = L[1]

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

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

EET—3
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(L —5)
D1.update (D2)
D.keys ()

¥ S SR UK

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

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

5

435 FHEBEIL S EEREE 7

global interpreter lock (GIL) 8% #7985 Python ¥E & i Z IR 5528 EIF BB 11, WA ULE) Brf
Python A% LG T7EERHLE GIL By A RRIZAT, FrPAZ LfEn Python R HBEA RO I—4> CPU.

1r Python 1.5 X, Greg Stein JF % T — 528 4T 6 (“free threadings” #MT ), & T GIL, Ik
JEEABHIPIRAE . Adam Olsen et e MY python-safethread 35 H AL T ML . AEMZE, H
T%J)sz%% GIL M fli i 7R EYIRLERBE, XPIASEI0 e 2R FE IR MR RERR A P 21 R (28
30%) .

HXFH BEWRE RN RETE L g BRG] Python! (R UFRRHE S X HZ * R *, MARE * 4L
F*, M concurrent . futures B ProcessPoolExecutor KM T — AR R T 40
RARAERHE 5520 AR 2245, ATDAE A multiprocessing BEHRMLTCE APL.

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

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

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

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

4.4 B

4.4.1 INMTEIRRIESE ? (M RHEMiERME...)
{#iff] os.remove (filename) B os.unlink (filename) ., #FH os FHDAIKEUE Z XY . X R
BUE—HERY, unlink () @XAREE Unix RS0 MRS F.

WRTEMEE S, Wiz os.rmdir () ; {§iff] os.mkdir () f@#HF. os.makedirs (path) &4
# path HEIARFFFEM HSR . os.removedirs (path) MR HS, HEEMEEZM; W
AR R B B SR A S A B %S, FTAfEA] shutil.rmtree ().

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

R BB W S, £ = open(filename, "rb+") T H XM, AR5 M f.
truncate (offset); offset BRiA & 4 Bl W R A E. o] PAXTfEHH os.open () FTH B9 SCHF
Jl os.ftruncate (fd, offset), HW fd B CHHRIRSF (—A/PrgEEREL) .

shutil BIRES T — LSRR AL, 4% copyfile (), copytree () fll rmtree ().
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4.4.2 infaFriEx?

shutil B E—A copyfile () BREL. ¥R, #F Windows NTES %5 |, BAREH] FACR , A
52 1 macOS HES+ &5 L) 7o isr S, JREXWIE BAER DM . B WA SO R o8, R
il shutil.copy2 () AIRAMRERTRS (EAZ4ATR) MNEA.

443 MTHER (HEA) —EAHIRE

PRGN — HE R, BT struct B, BT DABEIREL & T RERIRE a2 E0)
W FAFERIF 645 Python X4, L2 IR4R.

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

import struct

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

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

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

MlE): s PR RS, FHESR A A REEATIRSCE (GXH open O BEEA "rb"). I
B(BOA) FEA "o BIE, SUFRUASCARRAITIF, £.read () 20BN str MR, WA bytes MR,

4.4.4 {l}F os.popen() BIEHIEEFEEEM os.read(), XEM4?

os.read () @ MRZ AL, BEMAE SCIHIAAT— T/ NERBR RTINS os . popen ()
BRSO G, MINEY open () JIRIR IR —FE. IL, WIREMN os.popen () £l
R TE p R DN FITRITE, ARZ . read (n) .

4.4.5 INAIHFERFFSI (RS232) iR 7

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

A Unix, #%2[F) Mitch Chapman [7] Usenet fifj 3 :
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

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

Python S Z J2— K2 C USRI 2 IS .

XFF7E Python Hili i) N ) open () BRELANE I ZECCIEXT R KUL, £.close () M Python [ #f BRI
PRC KT KM, HH KPARZEN C SUUHIATT . HE £ P i i i, Al si b o H 3l 3.
{HH17T* stdin, stdout 1 stderr 7& C H1 Ak (7, 7E Python Hr-ts 25 B AT MBURRIR AL PR . 51T sys . stdout .
close () 24 Python [WSCHXTRARIC T XM, (H2 T4 K52 KRB SRS .
BRI =E M C SCURFF TG, B BRI B SE R e (Hedn, X W RE<x g 4L 3 /O
HIFRRE) o AnARaf LR ELX AWM S, #H os.close () :
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os.close(stdin.fileno())
os.close(stdout.fileno())
os.close (stderr.fileno())

s R AR 0, 1, 2 fUF

4.5 $85& (Network)/$3EE#8E& (Internet) 12X

4.5.1 Python Hjj WWW T H ?

Z A E S 2% F i internet Al netdata IXPEEK N2E . Python A K RHBLHORHAS B VR M BEAR 55 s A1 %5 7

i web 2%¢ .
Paul Boddie 4P T —14y ] FIHEZR AR YS , DL https://wiki.python.org/moin/WebProgramming .

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

python ZE31 T—414 5 Python web $¢ A SEH 9 5T«

4.5.2 WN{THEEE CGl RE %M (submission) (METHOD=POST) ?

FoFF L POST K EARMM 0T, A A RS RE T H R g ?
2, BER—M urllib.request {9l H.#H5):

#!/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 req.read(), reg.info()

J

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

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

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

hs%:
urllib-howto [EJ4 & #if .
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4.5.3 M8 %ML A A REWBYEIE HTML ?
FRATLAZE Web 4t wiki 571 %30V 270 F (R0

4.5.4 fn{a# Python [[JZA< &% 8144 ?

(P A2 B R4 st ib.
R MR A T R RO . AT YE AT S0H SMTP Hi i £

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

J

7£ Unix 240138 AT AGE A sendmail . sendmail #2771 (60 EAEAN [ RGP A—H, AHHEFE /usr/1ib/
sendmail, HHfEFE /usr/sbin/sendmail, sendmail T} 10 <X ARAG FrfsB. AR R F
hi

import os
SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen (" -t —-i" % SENDMAIL, "w")
p.write("To: receiver@Rexample.com\n")
p.write ("Subject: test\n")
p.write ("\n") # blank line separating headers from body
p.write ("Some text\n")
p.write ("some more text\n")
sts = p.close ()
if sts != 0:
print ("Sendmail exit status", sts)

4.5.5 socket B connect() FiEEHERHEZE ?

B select FHALEE socket R /0,

BLR 1 TCP 82 A PHZE, R TTDAKE socket B R AERH ZERI . XA Y RAT connect () B, FRRFELA
SERISERLER: (A KRATRE) RS MIFEIRM S W .errno 7. errno. EINPROGRESS /R
i%é%{fgﬁ‘ﬂfﬁ*, HM AR . ANFBEAVERGRFREURFEIIE, AR B — TR R G &R A
248

PRA] DA connect_ex () H¥EREEAIERE. B Kk errno {H, AT, KA AT )G

FHIRIJAH connect_ex () -- 0 8f errno.EISCONN /R8O &% - B ERW A DU I socket 14 45
select.select () RGBT HREGAE,

flE): asyncio BUAHSRML 7 — A8 M A9 AT AR VAR R 0 ek s, W] R A 5 AR P 28 AR B A . 58
=77 Twisted pf xUHE— MR RAT HIDBESE & R A7 %
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4.6 BEH¥E

4.6.1 Python & #IEEEMEOD ?

A1

FrufE Python i85 T B T RERLAUMAFS 42 165 4l DBM A GDBM . BRILZ AMNAH sqglited bk, ZAviHiit
BT — AN B A TR X R R .

REBRAZBBHRFEHRC 4300 . &R Wi it wiki TR SRBCEZFE .
4.6.2 7t Python fpinfay SERFF X L X SR 7

pickle BEMLHRA—Ffllw 8 M A 7 UM T M (BRI BE I ERAHT T SCIF . B
igﬁlﬂz%%?ﬁﬁ) , BAh shelve JFEARERT] (] pickle Al (g)dbm @l # 4 £ T3 Python X4 A Ak
o

4.7 BBFNR{E

4.7.1 30{IIE Python shAE R FEH#E Y 7
FRMERAL random FOAE T —AREREBCE ik . AR

import random
random. random ()

T I (O, 1) 48 (B A 7
A R R 2 AL A g, Bl
- randrange (a, b) F## [a, b) HEDN— L.
« uniform(a, b) €% [a, b) HiFERY T B
e normalvariate (mean, sdev) ¥[8 (Fir) HEHETERE (sample).
— LU B R U B A TR, Bl
» choice (S) Gt & figkiE—HEMITR.
o shuffle (L) &JfH (in-place) FTL list, BPFEREHEDE .
HEAH M Random FHE], ARWT DA B0 914k DA ST 2 (08 7 1 BE A S A s «
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CHAPTER B

BR/BANERBES

5.1 FKETLITE C hEITB IR ?

I, ARATDATE C L ek, S0 fIAMEL 2 AU B [EV@HSAH , extending-index ST A BH (E)
g

RZ Wb A el Y Python 3548 th &35 18 16 1

5.2 FZOTLITE C++ REIIHCHIEAE 7

S, FTPAMEH C++ H3f% C iYZhBE. #£ Python include SC{4 i E: extern "C" { ... }, JFFE
Pyt/lgn TR R I A R B BICE: extern "C" o HA WSR2 /e S Cr+ WA R
—MF R

53 BECTR¥, ERHMEER"

LHMEARECH C AR Z BRI, REPREATH A AR EE
Cython Sz HAN K Pyrex J& #2252 M RUE BGE 1 Python JE I A AR, C AU 4 145 - Cython Fil Pyrex
(A N1 FEF52%>] Python () C APL B[ 45 547 J .

ARARTTZEE A L Y HANAEAE Python § R C 50 C++ PERGHE I, ARWTDASHABE I SWIG 28 THR A
PR LR R IR R &L SIP, CXX Boost 8 Weave )2 I T4 C++ BRI &

59
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5.4 wnfa#t C #ITIER Python iR ?

AT I 48 1 B 5 2 R 3Kl PyRun_SimpleString (), BE#ZBEANFHFH SN THEK
P __main__ E’JLT?CEPBL%#%E}}EIJJHH‘EEI 0 M7E KA 7% (f34F SyntaxError) ik [1]
—1o QRARAHBEE 245, AT AT PyRun_string ()5 §7E Python/pythonrun.c H#E
PyRun_SimpleString () HIIEG.

5.5 {7 C PIER Python FRixzK{H ?

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

5.6 nfarst Python ¥ pigE C H ?

XHR TR, 2 e, PyTuple_Size () RrR[FIHK N PyTuple_GetItem () KfiR[H
RS L. XA RWA LI KE PyList_Size () Ml PyList_GetItem().

XTI, PyBytes_Size () ¥R HAKFN PyBytes_AsStringAndSize () FF4RL— 45 mH
EAK R FaEE . 3YER Python EATHRXT R ATRE AL & = F A RIS A C 1y strlen ) o

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

A — AT Python X4 1115 )2 4% APL, Sl FriE g g 2 04l —3% 24 Include/abstract.
h TS . BAYE A PySequence_Length (), PySequence_GetItem () XFEHIE Rk S51EZ R
1) Python JPFH#EATX 8z, AMA T IV 22 HoAth A F A B 51 an i (PyNumber Index () 5§) PAK
PyMapping API A4 Rl 4545 .

5.7 #n{a{E A Py_BuildValue() BiIFERERITHE 7
B A E] . 7O PyTuple_Pack () .

5.8 fNfT{k C IEIMPE Tk ?

AIPAM# ] PyObject_CallMethod () PRECRIEMFENRMAER . S ZN% . BN E
%, ) py_Buildvalue () A AORE AT ER DA BAE 4455 0 S 5UE:

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

K3 TR BA R x4
f{) Py_DECREF () Ab¥.

Blhn, FEHSIE 10, O FEIREZRYI{FIseek” ik (R R IHHETREN ) -

AERNEIIREZ B E 7k RTE AR I TR A

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

5.9 Fin{aigiE PyErr_Print() M9 (Si{E{TENHH E stdout/stderr &
REE) ?

1& Python fLiGH | B X — X write () HERMER . HIHXTRBES sys. stdout fll sys.stderr,
}Jﬁ)ﬂ print_error (& HE R IFARIERIALEIZERL . FEMLZ )G, B R RN weite () D7 B THS ) BO4E:
T o

BB TR io. StringTo HH(E):

>>> import io, sys

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

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

SRR & SO R B A XL -

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

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!"'")

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

hello world!

5.10 n{ar#t C =H A Python #FEE AV ?

ARATPAGE i 0 7 sRAT — R TR S (5

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

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

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

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

P PyObject_SetAttrString () ARHLH AR SR E 2 v DA .

5.9. Fin{TiE$E PyErr_Print() 98 (S{E{TEDH B stdout/stderr B FG) ? 61
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5.11 #nfaE Python fhXf$E C ++ JR ?

WRIEREITR, ATARERF 2 T3 FEhi Sy A2 " 9 RS A" STRR AT T 5 ZEABE 2%
T Python iZATI REERUL, C Al Ct+ FEARBA RKIY KB I E ZE—A> C 451 (355F) B AR
Python X 4 (1) S [R]REIE T C+ X 52,

B Cr+ WA, FESEE CR¥E; A e v,

512 HEALLKEMRIET —@EM, B make KKT: EHE?

LRERRP AL AATAF AR, WERBCAH AT, WA R R . (B AR 2 —LE H Y shell A
ARG, 10 HIXA bug RN, BEARAEREL 2 KT )

5.13 IfAEHRFEE4BREE ?

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

[br _PyImport_LoadDynamicModule J

IRAK, HRIEST GDB

$ gdb /local/bin/python

gdb) run myscript.py

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

br myfunction.c:50

continue

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

KZHFTHH Python lUAR AL F /usr/1ib/python2. x/config/ H3%, % H FH44# g% Python
PR A S

7F Red Hat |, 7544 python-devel RPM 2R ERAS A B[R 2= .
¥ Debian, j#{T apt—-get install python-dev.

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

A, AER; Python L HAMFREGRAYIT R, TEM AR, (FIAN, @EEAT “if” BRIk, B
B RAFE S =AFAFE15), il MESeR, HA5 AT, SERIZ I — R TEAR S DEH E -

& Python 1, R AR codeop #iAH, Bt s 1 HITA: (parser) YAT(E. 142 IDLE A fIHE.

1E C AT LA A I B 1 3R 5 /2 W ] PyRun_InteractiveLoop () (FIREFE MK ZFEH) Ik
Python fiBEas N AL BEN A« L] DA E PyOS_ReadlineFunctionPointer () fgm & H & i
AFE. AXELZIIR, %50 Modules/readline.c fll Parser/myreadline.c .
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5.16 N{akBIKREFHEL g++ £F5% _ builtin_new = __pure_virtual ?

BEhASINE, g ++ PR, D415 Python, ZE{fiff] g ++ 588 (£ Python Modules Makefile 7
W LINKCC), K4Ey Eaidh (#lan: g++ -shared -o mymodule.so mymodule.o ).

517 GeRRIB— 1 X&R%E, HPPHRHEE C Py, MEAMBFEE
Python ch3cil (flin&E4%) ?

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

Boost Python (R z(BE (BPL, https://www.boost.org/libs/python/doc/index.html) $ML T —FE{E C++ FATI R
VEMJ5 3 (BRARRT DA BPL R4 C++ Sy (1 3% 7))

5.16. N4k TIkEFHEAY g++ FF3E _ builtin_new = _ pure_virtual ? 63


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

£ Windows {& F Python 98 REA& &

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

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

BRARR G BB S BB BN, R MR ERAOIF e [ PR 7 Iutad | w475 i\ Windows iy
Lo T, RATPAER A P S omd HCHNLERAELE - (RERZREEIRR L ks R BE R
PIEIRIF 2] Windows [y S8R TIC), Bl ARAGE

[C:\> }
BT REA—H, B GEE A HAEIZE, IR e R 2 5 & S IA T A S0

[D:\YourName\Projects\Python> }

B ER i) BE IS AT e i 8, DA S AR B3 38 B O ) A B . — BURIEE) s b — MBI A, (st Rt
"] PAJEAT Python 23T

YRFFE T, AR Python [E1A 78 % 5 —(EAEE] Python A 3% B R PAGR L. H s iU mEAs,
o H A AL TS, AT R LTS DAEAT AR RE s TR, AR e 2 HE R 08 2 R B AR Y
Python g7

Y, R SRR G AL Gk L py” s E BB R0 TE S . WRARE A BHE— M fr SR 7
MR A 4 py [EHE T return 8 :

[C:\Users\YourName> Py }

R1% . IRIERZE BT T 7 -

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

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

>>>

PREREEIE) RS T EEESC] . SR IREEEIA 58 7y i A Python LA SGEA X, E7ESR
RERA TR B M. 52 Python SEIRINTNEEZ —. B AMRITEN R MEAXEAEE R, WLARSRIL
Hifig:

65



Python Frequently Asked Questions, 5[F] 3.11.11

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

w2 Nt B ARy (8 EU AT o PR s A SR . AR ARG R B) 5K Python $3F , F§FI exit ()
PR ECR AR ctrl @A 2, AMEH N Enter” #EPAIR[H] Windows fiy & 278 FIC.

PRVTREIE S 3 B — R IRThRERIEE , 42 M4 » iR 42X » Python 3.x » Python (w447), BE®
PARE— R P E R >>> JORTI0. WRRER, S EMAERIEY exit () RAEA ctrl-2
FICRIEA; Windows IEFERZAR A oA T —M# [python] iy 4, [EEIRE 1L ELRRARRE I B P .
BAEEMANE py fird COGRED, MARA AKAREY Python [E4f2 fitr . 4iubZH(E) Python ()44 i [}
AR BT3B AE . B IRAY Python [EIAG A st b, Elghm A hello.py, HARMIAQIERTICIER
(¥ H[E) (home directory) o lIEF| Ml BAE), ARERmt & & UL T 1B

[C:\Users\YourName>

PIt, BUEARISEBEA oy I EEARES, A py fr M RiE 45 4 Python:

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

6.2 #n{a{E Python [EIATTLL#ATT ?

1£ Windows I, ZE) Python 225 RE 30 B4 py R 44 S AR 22452 (Python.File) #:47 RN, [EIER%AE
ZRE R R —(E B E A A R T H 2% (D: \Program Files\Python\python.exe "$1" $*), &
JE PABEEIABE AR foo.py” FITE UM i D4 /R F OO AT QSRR 7 22 REIED ] B iy A foo” RATIEIAR,
AN RS2, RIFRZ5 . py Hidh 2 PATHEXT B35 8.

6.3 [[ift(E) Python HEFHEEIE L RAYEFR 7 RERALE ?

JEH; Python 1 Windows F[EEyf3dEmth, (EHM&H LLghisy, [E42 Python ZRARBRIATREM R
(ISR A REEVE) . SRR S N B, Python 7 HAt Windows 4% LRI PAIER TAE, MARLE R &
DLT- A A [R]  BCE

e M1 R AT R 2 0 R ) R A A R L BB R DT ARG . I R R e A 5
TEE ML B E B K B AR R RS BT A JUUEs, &g | AmT R B8 &l . wulEmasRis b
(R AR OIS O, DARE LR B M R e B e BOM ] . 5 McAfee i B (B4 I A A 22 2R A 1 s BLTE )
I, Bl E N ERE .

6.4 0yt Python [FIR[EVETT$1THE ?

2o Ty Python iy A A8 AR S 2 4700 — 2L HIA2 5 ¢ a9 th T AR EWE AT A TR i T R e

66 Chapter 6. 7 Windows {£f Python B9 REZ&E
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6.5 *.pyd {2 % & DLL #HE 7

B, pyd FEBLLR A, A L@ E, WRRE 4 ([E foo.pyd [ DLL, HI'E %2 HA KX
PyInit_foo (). #EEARAT DA import foo” £5 A Python [Fl7s, Python jf§ €548 & foo.pyd (DA % foo.py.
foo.pyc) , N4 Python K E|'E, MG EHIFI PyInit_foo () A EM . IREIR G AR exe B
foo.lib ;B %% (link), [H[EhE €& 3 Windows 23k DLL [W1ETE .

e, foo.pyd 118 5448 2 PYTHONPATH, ¥ Windows M8 &5 foo.dll [l %8 AR l. Ib4h, foo.pyd
AL T RS, AT ISR U BSCA T8 dll, U3 L 0. A48, Wi
¥ import foo, foo.pyd Hi2 B, fE DLL Hv, #i45ZPL _ _declspec (dllexport) FEJEIAHEH
BiE . FEpyd H, A RE R RN st (H351) g FE.

6.6 fn{a4% Python H2 )\ Windows fE |2zt ?

1t Windows Jf IR 20 A Python ELRE A AT AR 20T -

1. ANZEE 2K Python | /K [.exe A H'. 7E Windows I+, Python W4 7H j& — 1l DLL 2K & B A5 41
() import, TAIAFLEAR AL AR Bt /2 DLL. (8258 — R IFEXru sk B s F 8, ) sk 45 5
pythonNN.d11l; Bl RS C: \Windows\System W1, NN J& Python it 4, fFl4n733” w2
$5 Python 3.3,

YR AT DA 375 38 R R [ 9 5 20 45 F1) Python. K A FF 3 45 (load-time linking) 3% 7% 2 iH 4% |
pythonNN.1lib, [M$if7EEE# 45 (run-time linking) %78 2558 45 ¥] pythonNN.d11. (—fR[E
fiff: pythonNN.1ib j& pythonNN.d11 ¥ ER T "import lib”. T H FIgEE & 0755 )

AT A R K TR g A e S A AT IR . AR R SRS b ZE T Win-
dows LoadLibraryEx () # = (routine) 3K #{ A pythonNN.d11l, #%Fe =A% 0678 ] Windows
GetProcAddress () # X FTHBFHFEEE, KM A pythonnn.d1l #1¥) (RPE] Python C API )
R ARG R BN Python C APT FE R C A2xUAG, B 42 AT DAGE {38 S FR i i A
EIHAE .

2. QARAREEN SWIG, HIm]ER A 37— Python [ eAiAH |, st (i i 1 A2 XA BRI A method
(J73%) w4 Python fliJi]. SWIG @EWREIM AT AT Gy K BANME . AR, et C R
FiBVIRMY.exe HE () RASBESL DLL A, TiE WL T s, .

3. SWIG 87— init pRX (M C pExX), HARBER AL A5 B0, AnRpalng 2
B leo, HI# init R €y A4[E initleo(). AR5 F SWIG shadow class (ZEHE]), HI init R €y
initleoc(). & B ALY shadow class FT FH 1)K 22 BiB& 8K Y helper class

PRAT VAR 2 iy C ResURG 4% 2 .exe AR AP 2, IFFIY A6 Ak R U4 2800 import 54 it
Python! (i&/@% “MRIEAGTHA B H S )

4. fMEZ, ARATABEI AN RESCHS , AR S SERE AL 4R 1L Python FL##4R .

#include <Python.h>

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

5. Python [1J C API 75 Wi B, W56 MSVC (A # & pythonNN.dIl [l 472848 ) DAY 4228,
T L I e A
M 1 (i FILE * 5180 TE THER R R, 752 4 (multi-compiler) 1) PR €1 %
VAER, DIEV R 4 ¥ struct FILE RERT. (EEEBUIE , L ks _ I
_ .

780 2: SWIG E[E] void b U EIA: (i 453X (wrapper) R G (EJ4E DA T2 AHS

6.5. *.pyd 427K DLL [ ? 67
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Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobj;

1%, Py_None &l [E 48, B EME—H2 0, 15[ pythonNN.dIl [ElBf)—fEAFE] _Py_NoneStruct
ERE Rk . ARG, MRS AE 22 G e B B i & sk, i A U R (P

[return Py_Buildvalue(""); ]

A ATRERT AGE ] SWIG f) Stypemap fiy4 LA H BIEATRE I o, BEARFIOR B R IE W R/ (3R
se—fH5E 4/ SWIG i T ).

6. fifi /il Python shell [FIZ= ¢ /R Windows J I F2 2[R 2 1 — 1 Python Bt A & — il i 327 ;
AR A S B ST NRI E R R st BN, R (8¢ wxPythonWindow class) % 25T
—f (A ERRLE . S a% 0l % e 3] Python FFRAHEMAZ M. ARW] DA Python 1) i/o &
FE 1] (redirect) 2| 0] 329 S BOFE AR, PR RG22 read() Al write() method [
Python {4 (XEARIIE e PgE 3) SEnTRA T .

6.7 dN{aIRs LR IR FEY Python [RIGHS ik tab ?

FAQ gk tab, H. Python Jalf% 4 PEP 8 HAr /- iaX Python F2ACAG (I 4 8254 15 /2 Emacs
¥) python FEA TR -

TEAL ] gmEes 1, A% tab MZSIRIEAH R 2. MSVC fEiE H it 2 —4k, H ol DAL & [
FHaHMs: BRI A » 3898 > Tabs, SRAZRBHH [TERE) RSB, % [Tab K/h] A1 TasHER/ N sl 4,
SRIZIRAE [T ASHE ] B4,

MR A tab FIZSHEE AT S B o B, H Python €5]%f IndentationError B TabError,
YRt PATEST tabnanny A, FEALURAEC R A H EIRS

6.8 NI ERPAEL B L THRE keypress ?

(i msvert Fffl. 52— EEHER Windows B FEMiAL. e T MK kbhit (), @Rt
R BT (keyboard hit), VAKX getch (), #%pis @RIOS5 IC HAEFEH I

6.9 IN{T#ZLI;&F api-ms-win-crt-runtime-11-1-0.dll g4$&:R ?

(1 Windows 8.1 SR HT RS AR, #5HoK S8 A MO HHT, HITTRE 67 7E Python 3.5 DA Fi A% 24 53
W, e AR RO i R e 12 SR E) FL A, 1 M B A, iy Microsoft i 811
T AR B 7 B4 C Runtime T8 97
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https://support.microsoft.com/en-us/help/3118401/
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CHAPTER /

BRERENEE REESE

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

Python [AJERIERRAS € 63— Tcl/Tk /N T HAE (widget set) [ {1 m /M 1ET, FRE tkinter. 35 7] fE /22
S (HEE EASFE Python ()R £ B HEHl 81 picA ) AR . BB Tk fRE R (38
JFEAAE ), s 2(F) Tcl/Tk 1 1H . Tcl/Tk 7F macOS. Windows F1 Unix F-& I 2 5¢ 4 7] [E] (portable) 1] .

WARIREA AT 6, 24 HoAh A FHE8E4R . AE python wiki | Al DAHE] — {05 1 £ 1A L4513 S0 11
GUI HEZE I 5.

7.3 Tkinter BRI

7.3.1 a3 §E Tkinter FERIER ?
Mk (freeze) Je—fAREEN M AN TR . FEoRAT Tkinter AR, ) AR A 2 LR HO
o7, DR e R TI9R TR 22 Tel Rl Tk bR =X

— POy G2 R B AR P 5 Tel Fl Tk e[ —ie &7, HAEsfTH i TCL_LIBRARY il TK_LIBRARY
A B M EA T E .

BRI EIE LA E AR, R R B R Tol AR A2 AR b . — 8] 8w
T.HZ SAM (stand-alone modules, 37840 ), B2 Tix #EFTARAY—HEB4 (https:/tix.sourceforge.net/)

FEAE SAM i [EH 15 [E) R 2 5 Tix, ¥ Python [ Modules/tkappinit.c H1J Tclsam_init () %
PR S RIEny , [EFIEE libtclsam F1 libtksam j# 45 (/RT] Gt € include Tix pRJE) .
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732 BEEOTLUEEFVOBFEIRE Tk EH?

1 Windows PAAMEE-& b, R EANTF LM LR EEDMRHEE— TR VO 1%, Tk HH Xt
B XtAddInput () XN ATHH, B FREFEREEM— D EHE RS, 2407 DA —ASSCH IR AT 25T 1O #ifE
B, ZERECREA Tk B9 95388 . 2 0 tkinter-file-handlers ,

7.3.3 HEEFTRIE (key binding) 7 Tkinter h{Ef: F+E ?
—NEFEWT RIS CAEE bind () J7¥E 95 B FEF R AL BRAFAENT B SRR N I BOA B
VOSLiN

i R, [EE R N T HEES [#AE AR (keyboard focus) . A Tk [EIWSC: b B A 45
ER. BE, BR—ENTR, ReBafRas (EAEHREE; #52[E takefocus ).
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CHAPTER 8

[[EMHE Python # iR EIMER L 7] EREEE

8.1 {+E/& Python?

Python j&—EREAFES . BB A RS R Python JB N5 5 BB RS, EAE—
S e AR B A I AE N AR REE S I LA He s 3 nyont Baas A BRT 6, #I Google.,
FBRT B RUrEE A,

AR ERE S Z B Python BYRIGH, 7T RASE(E Python 15297 154 | B AR ET -

8.2 [[f+F] Python # &4 7EF A 128 £ ?

FARBEBLI S Python REHET, (R TAHANFEAER , A T RE M A R (00
o ALFESL A AR 0 ) BB Ry R LS T Pythons (a5 IS o A 0
WS ELT R T
o R4 = 77 M AT AEVA Python i 25 R EL L4 T Python. SEBEMORERRRER b,
1t GUL BB B A8 A L DA A

o — 3072 4E Windows [ RSP 2045 Python, A% 2388 SO RS T, FoM75:90 HP B Compagq M ik
(MR T B 22 %€ Python, H{SR 1Y) HP i Compaq #3419 &7 B T H AR 25 Python 35 5 Irf ey .

-ﬁ%ﬁ@%wm%ﬁ,%wmﬂﬂﬁ—%meﬁﬁﬁﬁﬁﬁﬁﬁmmm;EH@@E%%%%
[,

8.3 F [ B1TEIBR Python 15 ?

FHEAKE Python 122485 EE .

A NI L E A Python, ARAT HATRSIRBEIRE , EA @I & . Windows fERERAKH, W
il & (Control Panel) 15 /A% FRREAIAR IR 2052 -

7 Python S # i 55 =Ty M RE L E0E , ARl BT ER, Az AU R IR AT . IR RZ
P R AR 2 e T R T A LB EJ: Python,

WA ARG BLAE Python, AHRRRBRE . BRI S AL T AR EEOA TG, HATRRE,
i Python #8257 11 T AAR UM VA IE R AT BRI ERMARL, A REm R AREE 2.

7


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

>>>

83X shell (R Python #2787 0. 5 I RETE LR oh DAL B 5 AR A T I AR R 91

AR

2to3

o AR AR RIS I . B VLR 224 E AT (delimiter, BIAINESE. J5fR9%. E4
SRE=515%) [EIR, SURTESRE — R %Hids (decorator) 2 4%, ZH AREUAGIE, H.B)5 shell
HURHYTEGX Python $2/R7°7C.

o B Ellipsis,

{3344 Python 2.x ALATEMIENE Python 3.x BTG T 5, & Rl I AHIAM I R HIZEHE A
FERLIHE 9, T2 4R 2 AP 5 3 P AHT

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

abstract base class (fill%JEcKE])

S EREE (UAHE ABC) #2446 T —Fe g b, fEEduck-typing (45 T24E]) W7,
HAMB I T, B2 hasattr (), HIEASEMEUE M A0SR (640 T 73 (magic
method)) . ABC [EJ ] [EJ#£ 1) subclass (FHEE]) , EMERLER 5 —1M class (EE) , EA3AT
¥t isinstance () } issubclass () ¥k #2E abe BALMERA S04, Python A 7 £ [E)fHY
ABC, HINERI G (7E collections. abe #i#l). 7 (7F numbers i), B (FF 1o i)
J import SFAGER FIEALS (FF importlib.abe #i4H). #RAI A abe BigHE . B O ABC,

annotation ([EJf%)

—ESLEA R class YL, B2 Bl EE AT BB BRI BRG], BN ARAEEope hine (2
[ER)

TERUATEAN (runtime) , [ 353 ) EVRE SRR DA I, (R AdiB L, class PR eR SN, &2 (D
PURAFAEARAL . class MR __annotations_ FFfRE ML

#8522 [Elvariable annotation. function annotation, PEP 484 F1 PEP 526, 15625 %A tbohheERe .
B AR Y f A B I VA 55 2 ) annotations-howto .,

argument (5]%})

WY pR 2 R BB 45 function (B{method ) W{H. 5|8CE WifE:

73


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/
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o B4 7| B (keyword argument): FERRZANEIY F1 ) DLFKE)IT (identifier, 4N name=) BHFEMIT |3,
o2 DA ** K dictionary (L) [EIR{EW RS ¥, Billn, 3 Al 5 #JEPAR complex ()
L] v ) [ 5 |

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

o 12 E 51 K (positional argument): AJe B 75 WG 8. ALE S| ol FE— {05 Ho R AR A B
B, A (5) fEE * 2 & iierable (PJEWCIE) PIOTCHEPER. G0, 3 S AT
ERCENOIVACGIE &

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

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

A2 ERTEERparameter (281) H . # ARERAG 7| S 4 3 Moy £[F], PAK PEP 362,

asynchronous context manager (JE[R]25{5E545PI%S)
— i T ARl async with PR RIEESE AW, MELBEREFK __aenter_ () Fl
__aexit__ () method (J77E) AREEHIM. B PEP 492 5] A

asynchronous generator (JE]E:3%)
—{l€r [A{# asynchronous generator iterator (JE[F]2EEIEZEELES) M. BEREKSG ML, async
def FEFM LMK (coroutine function), HARFF R EME T yield B, RBEM—FRIWH
Ji* async for [EIEMIE.

B ATHEE 3 AR F s — AR R A g ek 2, (AR, TR R FRER FEA BER
% (asynchronous generator iterator), #— FKIEN HEAREERE, I 2 MHTHE, PAREGE
.

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

asynchronous generator iterator (JER]25E)4: 25FCHS)
—A#l H asynchronous generator (AE[FHEIA2S) R r iy .

& s —Masynchronous iterator (FEFIEENLEE), BB DA __anext_ () method gIFNY K, Gr[a]{EH—
AT SRR (awaitable object), sZYIAEMHATAE R A E AR M AT 08, HINEF T yield
B yield ¥ {FRMAT, ERUEMCEIATIRAE (GUHE W SO E P ry Bok=) . &k
B [E) A S ERE A — Pk __anext_ () BMEM TSGR0 EIE RS, & G045 kA
BT, H2E PEP 492 Fl PEP 525,

asynchronous iterable (i[5 [EfCH1:)
— AP, BV PATE async for BRAAX R . LAHR TN __aiter_ () method [A] f#—
{®asynchronous iterator (EFZEIEL) . g PEP 492 2] A,

asynchronous iterator (JEN]2BEMRCES)
—(HEE_aiter_ () Ml __anext__ () method {4, _ anext_ () WhZE[EME—{Hawaitable
(WTEEREIE) o asyne for FMNTIERIEEUCERN __anext () method Jiif [l AT S5 RE 9 14,
HF'E5]% stopAsyncIteration 4. H PEP 492 5] A,

attribute ()&M)
— W B R BB A, R (K 2 fig it (0 3B 40 B R X (dotted expression) 1 44 fi9E 2 .
an, R o 5 —HE M a, HIFZETEREDA 0.0 92 .

WER— O RFE, ST —E AR ZH identifiers T i 78 2 E)FF (identifier) 118 £ &4
FIRERY, BIANGEA] setattr () o 1RIEFRIT B 1 M6 0 1 BE 2 B i SR xCORAE L, T2 5 B
getattr () FKEEE.

awaitable (W[ Z:55911)
— [ T AFE await HEE X P HEEH B Y . E 0 PA R — Wcoroutine (fh#8) , s — MG
__await__ () method fy¥{k. HiE2[E PEP 492,
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BDFL
Benevolent Dictator For Life (#& 5 {-2Z##HE ), X 4% Guido van Rossum, Python #1315 # .

binary file (—_iEHliER)
file object BB HEE 5 2k 2o b SCPERO P TLFRA BRI (' xb, twb B rb+ ) 4T
M4, sys.stdin.buffer, sys.stdout.buffer PAMK io.BytesIO fil gzip.GzipFile
TS

w2 Eext file (CFREZE), ER—MAEERIREA str IR RYI.

borrowed reference (fi%J]Z)
TE Python [y C APT w1, 551 RIE L5 A, BRI ARAZGI M. RxT
ZU BN E S B ASTe 5. BN, B3RS AT PARS BR A5 1) i 5 — A~ strong reference
R E
$borrowed reference WERY Py_INCREF () AN B JEHE (in-place) $[FElstrong reference 2% ik 1
W, BRAEEYASRERE R IR 2 IR 2 migiss(El. Py_NewRef () Rz A] A EESL — M0 5T

Histrong reference.

bytes-like object (JfLiC4lH 1)
—1 3 $% bufferobjects HRE[EIME ) C-contiguous R IIYIE. BOUIEAEN bytes, bytearray
flarray.array P, PALKGEFZ % BT nemoryview Y. FHALITCAER Y4 PT F b8 2E — 3 1
R A S S AR AR . R T IR R AE R socket (HEE) ik

G L TR R AT . (EIIA SR RS L AR [ R S A e AL R
AR SR E W ) Y4 bytearray, PAK bytearray ) memoryview. i85 75 25 itk
il ERM AP EA AT Y (TMERE BN TR ) s S dE bytes, PAM bytes
Y4 memoryview,

bytecode ({iJCfE)
Python {14 J5 1 %6 & 4 Sk 0L T AL A, B2 Python F23U7E CPython B P ERRIIR L. s AL
TCHRS R G A . oyc RSP, DUESE AT — A ZREREE Pl (] DA F A ARl
EgnRE N CANE) . B [T 35S (intermediate language) | #2[E 28 fTHE— W virtual machine
([ElEtgay) b, sz(Eeess e A7 S A C AL IS 3B UM 2S5 (machine code). ZEYEEMZ,
?%ﬂﬁ%fiﬁﬁh%ﬁ&EK [F]f¥) Python [EJEM&#S 2 MITE AR, WRREFEA R CAR ) Python 2 ] £+

(LTS G 25 2 7] DATE dis ASTAH A [ HH SCf 4R 3

callable (wW:nL#{t:)
—{il callable J& ] DAREIFIY 44, R0y ml REDA T ARG — 45 13 (% Rargument ) :

[callable(argumentl, argument2, argumentN) }

—Alll function BLILIEAR fRymethod 2 callable, —{lA EAE __call__ () F¥EM class 22 B 21
callable,

callback ([A]If)
VIS | 3ol I 1) — 18 B A 2X (subroutine) pRIZX, @7 E A 2 LA IR T B LA 7«

class (F(E)
{0 P S G0 2 5 SR ORI . Class F) i S8 1 6 055 method F5E 58, & ¢ method 1] DA
£ class [ E G BT THAE.

class variable (%i[F)%4)
—fH7E class e e, HERZ HAETE class K (LRI RTE class (W EHIH) BB .

complex number ([EJ4)
—HIM AR EHAR SRS, TR BT G 2R [ B A — W ERR 2 A [Eldogh 2
[ElEEA (-1 PR PECEAT, AR SR s (E 1, 7 TREEEP PR 5. Python
[ T HEHE %, ©rARENRERFRES; FRRaE - Mesn 5 sime, sl
3+13. AEAF math BAHEI T RSSO RES, FHEH cnath #4H. EE0 6 2 —EHE
MR EEET e . IARIEG 20 2 B e MoK, AR T AR VR T DA% 42 b Z 0 T
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context manager ([5EE5PNES)
T with iBA Pt E X _ enter_ () il __exit_ () FEREHIFERSHNS. &L PEP
343,

context variable (Ji5hE5s))
— A i, A T DR R SCHOE B MTAT B AS [« 38 UL 904 7 4% (4% 3% 17 [ (Thread-Local Storage) ,
I, R R AT A T B A R RIRE . AR, BEASBEE8, F—MiTa e Re e
BN, MRS F Mg, REETTAIER 2T H (concurrent asynchronous task) Hi, #f
béﬁ%[ﬂj(%ﬂglﬂo %%% contextvars,

contiguous (JE&{NY)
WS — i 48 i 15 2 C-contiguous B /2 Fortran contiguous, )'E € eI R EE 48110 . 4 (zero-
dimensional) f{] 4 [ #S /& C M Fortran contiguous , 7 —#ft (one-dimensional) [#%1| /b, 4518 H W JELERD
TEES P AR AR HES ], TR S 21 2 BRI « £ 2 419 (multidimensional) C-contiguous [
Frh, Heat LR 7R [ A TE E R, e — RS 8 kiRt SR1 , 7E Fortran contiguous
Wigrh, 55— RGEEE .

coroutine (i)
s 2 WX (subroutine) ) — i B FIEE Fer 2. IR 22 7 R 1815 ] 26 et (B 7 — {1 e ]
EWGR . W RE T DALE FF S N R B e Bl A L SR AR . EMREEIA asyne de £ BRIAZME
HIE. 5aE2(E PEP 492,

coroutine function (FErAR)
— {8 i corourine (FhFE) PRI, — M FEENEEA asyne def PRz, [Ev]EE
W await., async for fll async with B8, BSLEEFH PEP 492 5] A

CPython

Python FE R 555 FUAZEE /E (canonical implementation), #%#E77E python.org I, [CPython | iZ1f#7
FRTEL R A, Al M B R B RE F R EAE, 40 Jython 5§ IronPython,

decorator (Z:fiizZ%)
—E R, TR E R, T G ewrapper BB, B -6 R 3 2 (] (function
transformation), SRS REHZ classmethod () Fl staticmethod ().

Aetian ik HUE AR . DA 8 e U FRAERE 3R 2 SR -

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

@staticmethod
def f (arg):

Class WAFTEARIRI AR &, EFEABE A . B Setips e 20, #2EmAE %M class
S FEMEI S

descriptor (1iiA%%)
R T __get_ (), __set_ () Bk __delete_ () FEMINS. L RIEMH iR dnT,
TR ST i e B R g % . WEELT, R ab RIKE. & ESMER— A E b
HFTE a R E R TN b WXTS, (B b & — kg, W8 FIXT R i T
PRARIG AL LS R Z L Python [ G, OMX @1 2 EBRE MR SLml, BIEmEL
R FHEEME. iR, BSOTEASOEBR NG .
B A A 2% method (Y8 Z & 5I, 752 descriptors B AR H5 7 .

dictionary (i)
—ANREBAL, HA AT A S B A Y . BRI AT A __hash. () Il _eq ()
TR S, FE Perl HFK>4 hash,

dictionary comprehension (L& 4 i)
— M BEA Y, AAOEH— T ER P i 3R e K, [ R P AL SR DA - i ]

results = {n: n ** 2 for n in range(lO)}”@ﬁi*ﬁ]?iﬁia TS T n B RIME
n ** 2, #42I[F) comprehensions.
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dictionary view (“ZULigH)
€ dict.keys (). dict.values () M dict.items () [E/fEY 4B RREFHASHE . T4
THHPIHE RN, BFRNE ?E’iﬁﬁiﬂﬁ%, ﬁ?*ﬁﬁ@filﬂpﬁbm%ﬂ 27 BB A A
iE]5E R list (EB%1)), ZE{EH] 1ist (dictview) . FHZ[F] dict-views,

docstring ([EIW])
VERZE . R EE WIS — AR B AR T . B P T 0 2, (H
PR R B A ER . BRI __doc_ J@tk. T EHTHRIENY, HItEF
TN G ) SRS R A O

duck-typing (fi5-§-7%[F])
— TR TS, B EE AR ) B E R R B IE R s B A 2
[/, method ok J&§ 1 & B 4l b P s A . (TSR e AR A —ES 7 i FLne et —([E) g
T, WEe—Ek—EET. ) HEEZR wm R 8E, BosstfNuae s 2 et
(polymorphic substitution) A&} g 11 88 15 14 Eﬁ%?ﬁg%ﬁéﬁﬁﬁﬂﬁ type () B isinstance () iE
ATl (@%’zuﬁffﬁu i BUETRT DA 48 % A& R S8[E] (abstract base class) K?ﬁﬁo) SR, Bl
@A hasattr () JIEt, SUREAFP FEURERTEAS .

EAFP
Easier to ask for forgiveness than permission. (F5sR EA L FE R AIHEA S . ) BEHE FAY Python 45 A
JEURE Er S B A 3k B B R A, (D 5% (S s 0 R Pl A 091 1o 3 e i () LR g JEL S
HEFO RAFETTZ 0 try Fl except BRN. EEMTELFF 2 HAWRES (Hln C) & WALBYL Jak%
TR T3

expression (Fi%X)
— BT ARG R A eE s . EAEEE], —EE e 0T, SR, B, SR et
WY SR o B, IS LE e A e e — . ﬁi%‘%ﬁﬁﬂnn SRR, EHEFA W
Python & F i # & E R X 734N —Lstatement (BAZ) ANREPLHAMEER X, HlU0 while, BX
{H (assignment) tH & BA=, A ZER.

extension module (7 Fi4H )
—fAPA C 5 C++ B AL, B H Python ) C APT ACBEAZ. U J fiff F 5 FR=CRG 1 T HLE) .

f-string (f =)
PA e B E [ERIE N R SO EE R E) [f ], e R SR KR . s E
PEP 498,

file object (K§R¥1t:)
SN FETH [ SCEEE) APL (3545 read () ok write () Z84%:) DA FEREMN S, HIEHA
BN, SCHXT ST AR BEXT BELSCm 2 SCrh . Hoft 2R A (O f Ak sl A5 e A ) (51 e
BB WAFGRIX . BT FES) . SO SRRl SO R %ﬁ Foo
HEE L, HEEEEYM: RN =8 548 5 . S0 =& 58 S ML F A8 2. BEMMAETE 1o
B e g%, B EEY AR A2 open () .

file-like object (KifsRWit)
file object (REEMMH:) BIFFF.
filesystem encoding and error handler (k%2R %5 UEHEL RSP F )

Python i I i) — Tl A A AN SR SE BB X, HIARARA SR F MRS R AR LICAL, PASGHF Unicode %l
FIEEERSL

T 5 R 5 A A JE R 8 R LN ARG BT A /N 128 A G . ANSRAE R R S am G e R (b st A, U
API (K=& 5] % UnicodeError,

sys. getfilesystemencoding () fll sys.getfilesystemencodeerrors () BRICA] I AEL

AR 5 25 A R AP 2 B R X

filesystem encoding and error handler (1‘% 2R G G AN B R i M K =) & Python [FI &) I h
PyConfig Read () BRINKAELE: 5 2[F filesystem_encoding, PAK PyConfig MK E
filesystem_errors,

Hag2Ellocale encoding ([FI &AL )

finder (=Hp8%)
—fEiE, EaEREIETEY import AL R loader (FALR) -
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¢ Python 3.3 BHlf , A WAL A FMES: TR AE S 25 (meta path finder) € sys.meta_path,
Miy44238 B F# % (path entry finder) €{#if] sys.path_hooks.

2 (F] PEP 302. PEP 420 1 PEP 451 DL T B 2401 .

floor division (i) WL IERRE:)
) A iy 55 B SRR I RS M R . 1) R BCRERVA T T2 / /0 B, S 11 // 4
Ot R 2, B float (FREKM) ZURVEFTMIMENG 2.75 AR SR, (-11) // 4 MgEE
-3, WERE -2.75 gia T isIE& 2. #2(E PEP 238,

function (pF=X)
—H R BRIAZ, B REE A Ry m e Sy BT DAY EE A a2 7| S, B sy [T wh
JHIR R T. BissEparameter (2380). method (J5%), PAJ function Z5i.

function annotation (BX[EIRE)
oF 2 22 k[ A Y — B annotation ([EJRE) .

A E R R 2 Ele = g, BTGS2 MM int 518, Eef—@ int @
H{E:

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

bR S EBE Y REATE function TEfiA SEANRE .
it 2 [Elvariable annotation 1 PEP 484, &4 WINREM A, BIRERWRAEE %, B2l

annotations-howto,

future
future BiAR: from _ future_  import <feature>, /R4 Eae i I ISLLYE Python 7R
PRI A P RS HE A R YA BB 28, AR A s E B AAEAL. 1M __future_ BIZHAIGEE T
feature (Fh4%) WTRERIME. i import PUARIAH FS A BORAE, 1RV DAE — R BT B e (TR 1
WHEHHEE| EE S, DAREMER e (2 48) BB IIRE:

>>> import __ future_
>>> _ future_ .division
_Feature((Z, 2, O, 'alpha', 2)/ (31 OI OI 'alpha'l O)r 8192)

garbage collection (hy i nlik)
O TR N RO R, R LR R iR AR . Python AT R ML, 2% i 2 IET B (reference
counting), DA K — {1 fiig [EAG J F1 v By 2 BRI 2 (reference cycle) 11 B 5 3% M1 2% (cyclic garbage
collector) Z&5¢ it B [l i vl DA g ARAH 3 Hoa A 45 o

generator ([E)4:%%)
— {8 & [l i generator iterator ([EVERREURER) BEX. BHEERG MEFXEX, BEARKNZE
WET vield #EHA, BEEVE—RIIMME, BE(E R for [EE, 2P next () X, R
R A — R .

TEE ATRE B ACFOR —E A g, (RS, warie R R ML BERE. H—HR
FEREERERSRE , It se e ras . ARSI FE

generator iterator ([F)7: 2$[EfC2%)
—fH Higenerator ([EVE#) B FTESLIPT

B vield SRR AT, Bt B TRE (3 RSO E P oy Bd) . H(E
A )%%K S IMERE, ik AT (BRI AT Y A e EH B AR 1Y oR 3 A
).

generator expression ([F]Z}:2$H55%)

— M g M EER S ERX. ERERG - EIERIER, REEE W for T4, ETHE
Fe TR A0, A DA S — RSy i £ TA). SZALERE R g S E ok A 2 HfE

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (7Z%IpHX)
— 1 £ 2 M R AR B BRI X, 3% o X S [ 1) B BB VR ) (Y SR . o] 3 (1 O A
Y&, WA EYE (dispatch algorithm) ZR[EIE .

Wk Flsingle dispatch (B—3FF) #3834t H . functools.singledispatch () Azl PEP
443,

generic type (7Z7UI[E))
— (R RE[E) 22 84k (parameterized) [rype (BU(E); W2 RaAE), B2 list M dict. E
R A [Elde = FE) 2 .

i 2EiAE 4 RE. PEP 483, PEP 484, PEP 585 il typing Big.

GIL
#52(Flglobal interpreter lock (41 H 328844 ) .

global interpreter lock () B E8%8H)
CPython BELi4a BT I B, I DARE LR AR ER KA —EA T4 RELAT Python [¥byrecode ({3 TG4
5) . SR (RGBS (EV AU E), 40 dict) M BjHhE g E)f 77 EL (concurrent access)
MIf@hg, BEAH W DA 1L CPython AU EFE. S 38 H R8s, O EEREA Y M E L AiT4
(multi-threaded), {HAR(E 2 ErifEdni 2 JE BEAS A 28 RE[ER AL — KB40 F4 11 (parallelism)

SR, AP FERA, MR R HE M BRSO, B MR s Rt B T A M () 5 R R R
(computationally intensive) TR EF, W PAMERK GIL. H4h, FEHAT /O Wy, GIL 442 eryh i .

AT THERRGIATAE ] B (DU R S A1 B 8 I R A e ) A% 1 [E)A A
oy, RENWE B — BB EER, S ara Rk, — R, AE s MaperE, e
PR EIERF 2, AT H o A A AR

hash-based pyc (ZEEIZRER) pyc)

— {7 TCALE (bytecode) BT 77As , & (o A A (M T AN 2 S ME DR UG AR R A Be R A Bl Re P, it e LA
Wk, wE2([E pyc-invalidation

hashable (W] [EI)
—AXRAR B E RGN AR A (ETREA __hash_ () F¥E), 0T AR HAD
MEHATHE (EFFER __eq_ () L) SUBFRAN T X5, I WAy Xt G 50 5 AH [ (v
FH LR R A M.

A 3EEI: (hashability) {—{l 414 1] F{E dictionary (i) AYSEA set (FE6) RIE, HEELE
4 REFRAE HCERA A ) T M

KZ 8 Python AN ] SAEI (AT rTREENR ; WSRO Z588 (19040 list 5% dictionary) [EIARJE: TR
AT AEE (B0 tple (JCAH) Fil frozenset) , WA EMBCR 2 ERY, T4 S A2 T
[Elfy. PR M A E class EH, RE S @ oSBT A EIR . EAM7E BT HLBRAT
AR (RAFEMEA LK), meEMrEEERIZATA A EMY id0 .

IDLE
Python [7J Integrated Development and Learning Environment (%% &5 BHASBLEL B PEEE ), idle 2 —{f A
HO BB RS A LR A TS . ‘N Python ARV B4 T AN — B B2 it .

immutable (An]%&H1k)
—{E B EEEN Y. A EY AT, FHEM wple (JCAl) . BRI .
WSRO A B AT, B E S, B k. B METR S e s ENE Ry, =
B, 0 dictionary (FFHL) ARG —{ 8 .

import path (5] A¥K1%)
—EAE (Biyksem e ) N2, MRS B AE import B4R, & ¥iparh based finder (EitE%
RSy ) 8 SEALR N E . 7€ import [, MALEYFEHEEHKH sys.path, HERFEMH
(subpackage) M &, EWAIHEEKEHXEMR __path_ JE.

importing (5[A)
— AR, —EBALH Y Python R UHE AT AZ B ILIEAE , #¢0) — A& H) Python RExXHS{H ] -

importer (5| A%%)
—HREE SRR AR B finder (F45d%) WRloader (FAZR) Wik,
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interactive (77 Bji1y)
Python A —{f BB H AT , 18 R 1T DATE B 157 7 oo A BRI URIE R, S EIsAT e
MEHAESIEMER. HEES) python, NFEAATE S (7] REHE R VR EE I ) 5 i e 4
B). AR A E R AEFER v (R help(x))

interpreted (PL:%11)
Python j& T E3E 5, WA EMeEnl 5, A8 5 4> o] e LeBm), HEAG (7 4L (bytecode)
SRR WAFAE . 18 R RIS VT DAELEEGES T, A TR IR S o) — AT, AR AT
B HeERE Tl A eEnE S A A B EE / BREEEN, A e M Rl B HE TR .
2 [Flinteractive (.BIN) .

interpreter shutdown (P 2SEH)
H Python B s TR BAPARE, B A —RRREL, TEILE BB U A g & 0 &R, i
AIALAH & TR B SR R 45 s . B & 2 WP 3538 =)l 2 (garbage collector). i REEIfEEE (1 FH & A
SE [ fEAE R 2 (destructor) 555 | F 1) [RIF: (weakref callback), [EIgATIC i RE=CAG . 6 BH P P Bk
%ﬁgﬁ%gﬁ?ﬁﬂ%@%%, HEE IR G IR PTREARTEAER T (3 WA B2 R 2 Rifsi 40
DR 1)o

HARGB 2R, 2 __main_ BUAHEIEROES T EA T AHATE .

iterable (n[[EfC¥1E)
—AHREAS BRI A A TR G . AT RG] 7 EAE I A P4 2688 (I 1ist, str Ml tuple
%) AR FSLEREFIRIAN dict, IR 2 ABAEATE LT __iter_ () JIKBUSLBLT sequence
W __getitem () FEMHEE SRS

RO R AT T £or JAFRDA KiF 2 HAFR 2 — NPT (zip (), map (), ...)e H—A A[1k
RMGAERSHRAEL RN ERE iter () I, BEXRPZM AN X AEE T 0E
LA —RAER . AEMH ARG, REE AT LR iter () 80 A CAHEUARXTS
for ifif) & AN VRAEBIARLEIRAT, B — RIS B R fir 44 728 5 HDORTETE S R R AF ik ds. Z

Witerator, sequence Flgenerator ,

iterator ([EJ{C%%)
MR F R — PRI RN S, EEHHERLSN _next_ () ¥k @C/FHAZ 45 4 E R AL
next ()) $FBE MR BRI 248G EAE ] BRG] % StopIteration 5. XA
R R EIR AR, A __next_ () HEHSFIRE| K stopIteration, A
TR _ dter () YEHRBRFZERINZ A S, HIERLSFLE RS EAXTS, 1T
BT AT EAS & W6 . — D RENHI NSRS 2R E R U Rk .
ZEEXT G (BN List) FEVRBUCR AL A iter () BBEURTE for MHIAHE H AR S 7= A — A
MIIEARAS . QISRAE BURE DL T AR 2 A W) 2R [l 7E 2w A A R R R — 5 AR X 42
ARG — S5
£ typeiter SCHTA] DAFR B 5 2
CPython FEf:4M{i: CPython (%A% — W HERIE X __iter_ () MEK.

key function (=)
H el B R =X (collation function) 2 —1{ A]IEAY (callable) pR=, &€l {E—{W FH it HE (sorting)

%gﬁ%? (ordering) f{EH. BIfH, locale.strxfrm () ¥ ACEIAE —0 T i e E HE A 18 B i
Y8t o

Python P2 T H., #RHSZ DASE ek A il T 2 e e 8l 2 L Oy 30 B E3E min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
il itertools.groupby ().

IR DA — R 0. B, str.lower () method ] RAYEIEIR 43 HK/INES HEFF 11 68 bR
Ao B, — R BT AR 1ambda SR H#E, HIH lambda r: (r([0], rl2]). 74t
operator.attrgetter (). operator.itemgetter () fll operator.methodcaller ()

=l R 2 A R X (constructor) . [ AT T S AN T SRR XA 01, i 2 E Ak o

keyword argument ( [Z 855 4)
52 (Flargument (5]3%).

lambda
H ¥ —expression (JEF ) FTALSAY— 17 & 44 47[E) & =X (inline function), 7% 28 2045 I 1 1R SR AR
##t57 lambda pRICHYFEVE R lambda [parameters]: expression
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LBYL
Look before you leap. (= %47, ) 2T 4 i EAS S e A TP s Ar 4k 2w, W AEb R E %
. ERERSELEAFP 7R BB, HENRFEREARTZ if Bk,

fE— M HiTaEEEEE R, LBYL A7 [ =B8] f1 [#47] Z M5 AT BiEWGF (race condition)
JEBE . BIANPA FAEAS 1f key in mapping: return mappinglkey], MR —EMATHTE
WEZ BEEER AT, 1€ mapping TRER T key, RZARHEHE & I, S 08 R RT LAUH 8 (lock)
s fifi | EAFP 4fi 5 s ARIE]

list (Hi%1)
— 7 Python N Eisequence, IRV, (HE LT HAMEF AL AREER, FEADIHIC
EII AR O(1).

list comprehension (5 Bi|45: & 355
—fe AR M e 81 P ) AR A e R [E R FE S SR DA List (B ) . result =
["{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[F4E—{HFE list,
Hrp g 0 3 255 HE(E), Fra @ oS ii# O0x.). 1 TARREER. mRAmse, 1
range (256) PHIFTHITTRA TPEI

loader (F{AZ%)
—H BEER AAH . T EEHE —MAE Lload_module () [ method (J53). #AZE S
Bl finder (FA52y) [WE., WEAHiTE2E PEP 302, Bjtabstract base class (M ERHEE]), 5%
2[F] importlib.abc.Loader,

locale encoding ([ 82575 )
£ Unix [, B & LC_CTYPE WX ZE M & t. © 7 A locale.setlocale(locale.
LC_CTYPE, new_locale) K#HE.

7F Windows |, B4 ANSIfCREE (code page, 4N "cpl1252"),
7F Android 1 VxWorks |, Python i fj] "ut £-8" {E[F %4 .
locale.getencoding () AJ#E B REGE S KiEgmidtg .

WA filesystem encoding and error handler

magic method (J&#7 J71))
special method (Fp5EI7H:) B—E3FEIE R R 5

mapping ()
— AR, BB RN A, H A8 EE abstract base classes (i 4 5K H(E]) v,
collections.abc.Mapping B collections.abc.MutableMapping Fr$%E R method, i
BilfdFE dict .collections.defaultdict.collections.OrderedDict filcollections.
Counter,

meta path finder (JCIXEFHERS)
— R RIS sys.meta_path [ EME M finder (FFA5EY) . TCIRAEFAGHSHL L4258 B F 48 %2 (path
entry finder) FEBIEHZAN [

BT TR R B A EY EAE ) method, 352 ([F) importlib.abc.MetaPathFinder,

metaclass (JtHiE])
— T class [1¥ class, Class & Z%i4 2 & 7 37 —{ class 4 #§. —1{f class dictionary (ZHL), DAK—1
base class (JJEEHHE]) 19513, Metaclass B3T3 08 =54, [EE#S 3% class. KZ#UKY 1)
FERE S SR R EE . Python (HFEl Y BEAE A E REETE ST H #5119 metaclass. FHRA ) il
MERAFEW TR, (HEEFEN, metaclass 1] DAFRAEEIR HBHAME T E. 2MEs iR
B A BT s ek, BEY RS . EERFIR (singleton), PAKFFE HALAYTH .

% %R ATE metaclasses 25 i Pk 5] .

method (J57%:)
—W7E class Z<#4(Fl9E 2% m ek, W5 method VEEIH: class B (91— & E g eny , HI & e
SO B E R — Wargument (314) (5| BEEHWHE sel1£). 2 Efuncion (K
Flnested scope (EIRAE ) .
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method resolution order (J5 ¥ fHTIE)T:)
07 YRS NE 7R A A 4R AR R B AR, base class (FEEHHED) %ﬁ%‘%ﬁﬁﬁ B BEAEE 2.3 R
4>, Python FL3%a% T F AT A ER, 552 Python 2.3 i AT

module (Ei%H)
—{E#&1F: Python F£HGH) 4 AR B (organizational unit) F¥ 1. BHA a2 <=H, EEEEE
() Python {4 . BIAHIEHE Himporting WAL, PHEA % Python,

it 2(Elpackage (£44F).

module spec (BigHBIk%)
— M E M, BaE A RE AR import 1 B & Fl. B J2& importlib.machinery.
ModuleSpec —{EEH .

MRO
#52 [Flmethod resolution order (J5fEAMTNET ) o

mutable (n]5&Y{}:)
ALY DA M A, (AN id O o BiEgEBimmutable (A0 589114) .

named tuple (it %&Ic4l)
i [named wple (47641 ) 29K ¢ wple 4RI (EMRUEIS class, HEYATH3] (indexable) I
FALTT DA P4 B MEACAPIR . 55 TET, class AT DA RLAT FLABIRFE

5 28[F)7 A [F) )2 named tuple, {U35H time.localtime () Ml os.stat () [EENHE. H—MEFT

& sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

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

True

HEHZCHENEZRE (i FEegsl 1) . tah, HZCAHE @ I E M tuple 4k
I E LR E A F B Aok . XTI AT oS, st B 48K typing.
NamedTuple, B(ES ] T.) %L collections.namedtuple () A2, JF—MRIESEM
— T T 45 ol P B 124 T s A N v

namespace (fr&2sial)
SEHLRAFRI T o A4, 25 W2 PA dictionary ( H) PEEAE. AW . el REER a4 S
ﬁ'ﬁf%ﬁ:qj (78 method ") A SLIRIW Ay 44 25 ] o 144 25 138 B By 1 v 24 128, ARCSCIRAEAL . WJ
fn, PR builtins.open fll os.open () Jﬂ&ELbﬂﬂjE’j/ﬁg S AR A% 0. w4 2 s
IRl R 1 A0 2 TR AR A A B — R e =X, ARG ] e M T 4. N, %5 random. seed ()
B itertools.islice () eI R, BLEA/HELEH random fl itertools BAHIEEAE.

namespace package (fiy #A43MIEM)
—{ifl PEP 420 package () , B HAEVEEFEM: (subpackage) ) —1H 72885, A4 25 1B (4] fig
B g e FoRE, i ERMEREE M ARG R — W regular package (IEFEM) , HIE bﬁ.lﬁ

__init__.py EfAfEE.
HEFlmodule (F4H) .

nested scope (HLREMIK)

REE)2 I8 41 7 5% (enclosing definition) HAGSAHEARE Sy ZRBIBRIE], — 1 oK A0SR 2 AE ) — 1 R X
e, AR RANE R P s, R, EREEET, SURME RS k2
TR AR . W SRR i EVE VR R IO R A . TR, A SR A A A 4
S EBUNE A . nonlocal AHEIMNEE R BMETE A

new-style class (#7A%i([E])
XTH BT E B H T A G 2R W IHFRIE - FERFH) Python iiAsHr, A BaC 2 REAS 1
Python Fi Ay RyETF, W __slots__. Hfiikes. $MEJEM:. __getattribute_ (). FEHE
MBS ES.
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object (Hfl)
FATKAE (BPESk(E) R T (method) HOFEHTFERE. B ULRAEMnew-siyle class (HikH
[E]) fte#% base class (FRHHE]) .

package (£if})
— 1 Python [#jmodule (F24H), B0 PALA T454H (submodule) 55 2E[EIfF) £/} (subpackage). %
W EmE, 2 RA __path_ JBHER-—{H Python i .

Wk 2Elregular package (TEFRIEAE) Fnamespace package (6423 EEM:).

parameter (Z4f)
T function (X)) X method 5 3§ A — 1 iy 4% E{ ¥ (named entity), ‘B 35W3% R REEHE ZH)—
ffargument (5|4%), sRAERLLIEEFHIR S5 8. A A TLE AR K 2 HEE:
o positional-or-keyword (/BB BHSET)  $5IH—MW ] DAd 0845 5 a2 VR R 48 5 5| Spl R
518, BRI, Bl R foo Al bar:

[def func (foo, bar=None): ... ]

« positional-only ({EFR(ZE) : $5H]—MH L BE4L IO BAHR AL T | B, 7EpRaE Ser) 2 8 R
WM/ 50, wnT DAERZ 7GR E FEAE RO B 2 8, HIMILAR Y posonlyl FI posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

« keyword-only (PEFRIHEES): 3591 FAELABISE AR EEIT | 9. 76 E M ST Fop
{9 — (BT 2 Ok 0 29 (var-positional parameter) 52 BLAERY * 78, 3 il AYE L 7 1
H OB T2 U, UL kw_onlyl Al kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }

o var-positional (fEREMEAIE) : JEU]—HRELMER VIR Bt i 5 | 3 (TEC B 2 8
EZEMOIET | M2 AN . BRSO SR L2 BT E L ~ AGEFRR, Bl

args:

[def func (*args, **kwargs): ... ]

o var-keyword ({FZSURBST ) FEAPRHRHLE S BRI TS [ (FEC g2 HiE 2
HATA B E5 | 32 4h) . BB E AL ST E i b > AEsR0, B L
B HY kwargs.

SR AR | U B IR S 5, 0T DAE— 658 st 1y 5 | B v TR A

75 vt 2 55 £ Wargument (5180) W H. & REE D7) $d 2 B2 M ey £[F, inspect.
Parameter class, function ZHi, DAK PEP 362,

path entry (P&f83HH )
feimport path (FIABEES) HH—MRGLE, Wipath based finder (FERFASNIFARRS) S H A E
g2 import PRI .

path entry finder (PX4%IH H k%)

W sys.path_hooks H—E ] FERY 44 (callable) (& Bl —AWpath entry hook ) fit [a] {8 i) — T finder ,
BHE W] PA— R path entry g AL .

B A R AR TH B A S EEAE Y method, #52([F) importlib.abe.PathEntryFinder,

path entry hook (&% H[EF))
— PRI S, EAEANE A A R R path entry FHIBLEI DL R BEAS [ sys . path_hooks
) F1R [B]l—~path entry finder

path based finder (LR ERIGHRS)
FERR I TUIAAC G4 25 (meta path finder) Z—, ‘E&FE—Fimport path F1{8ZF 4540 .

path-like object (S AEH1E)

—HFR R R BT AR — I RR RN str 3 bytes P, SiE—M
BAE os.PathLike WEMW M. HEIENY os. fspath () K, —{f% I8 os.PathLike W&
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T DAk (FIE str 8 bytes R ALIKAR; 1M os.fsdecode () N os.fsencode () Hl
BT A TERR: str J bytes &SR, B PEP 519 5] A,

PEP
Python Enhancement Proposal (Python ¥4[F$2%¢). PEP J&—3 sk wHEIM o, ‘& fEE) Python - #EHE
g, SO Python 1)—{R3Fr LI BEE % M BEMRE P AN EREE . PEP JE % B2 (It Al R 1) 5 A R
DA 22T RE AR SR
PEP f 77 e FL 9, 238 DA H BRI AL B (R B SLCSE DA A
Python )&% sHESR R E], 8Ll R i) 15 . PEP i S & s et it B d o e Else (B 5
.

#2([F PEP 1,

portion (34))
L S S (T OB zip R, 5B A8 — 16 4 S (namespace
package) H T E K, AN[H PEP 420 H)E %

positional argument ({5 5[8%)
52 (Flargument (5]3).

provisional API (‘%417 API)
AT APL 24, AR RR =X Y 0] 2 AH 25 (backwards compatibility) frair, #Ri#HERR 1) APL.
BESR MR E, REE M REE Y, M EEAgaERWEE, HRZ0mE AR
g, Wnfea BB AHANEE (2R ) o 3505 5 FUR 6 S i [FA:
——HH APT YA A Z HI RSB e ARG 8 Rr , B A etk

RIS B AT APL, [a]4% A28 0 5 Tt e g B E) [ A8 O MRE) ) 28 ) — ST (] ol 3% B g [ 1
A58k F ] BEFR H — 10 ) AN A R E ) 52 .

T2 1R 20 A (s A v o X R O R ) S A, Tl S R R A A TR ) 2 B A B ) s s T B R
=2 PEP 411 T fRE £ 404

provisional package (¥17£:1k)
#52[Elprovisional API (%47 API),

Python 3000
Pythonf-x FHARERE (RACARTAIER, FRES 3 BT R AE R AR K. ) WAl A5
[Py3k].

Pythonic (Python JEK4T))
— AR B A, BREM T Python 55 F i A RS, A6 A HAEE 5% A&
AREAERERAS . 40, Python wig WA —ME BB Y, 2EH M for BUARX, #—MnEfRY
Ry e E T ERE . 2 LS EEA SEERN SR, TR Python i A AT I €r i
I BB e A

rfor i in range(len(food)) :

print (food[i])

2T, DA IAE R . 3AA7 Python Jalk :

p
for piece in food:
print (piece)

qualified name (FR & %H%)
— B R], B BRI — AL A 23 AE 3] s AL H 2 610 class. pRUEK method fY
(A2, 40 PEP 3155 i@ s, SR TEE M KA class 5, R E 24 R = A (4 44 Al AH ) -

>>> class C:
class D:
def meth (self):
pass

>>> C._ _qgualname_

HERET—TD
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(B E—H)
L} C |l
>>> C.D.__gualname_
'C.D'
>>> C.D.meth.__qualname
'C.D.meth'

wIRG | AR, 7 ATRE & & (fully qualified name) 23R iZ WA 1) 5 L BE 2 IR AR, AUHE(T A0
WA, Bl email .mime.text:

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

reference count (2 W51L)
R — WY 2 IR E— A 2 IEET TR R R, gL E (deallocated).
HE S0 5 76 Python A2 ASHH B A E, (HBENECPython BAER—HBAS CE . ﬁzfnxﬂ‘ﬁfﬁ_fbkﬂ?
N getrefcount () PREIREIE—EERE YIS G

regular package (IFBIE4t)
—EE S package (£4F), HIa—MEE __init_ .py HEMHE.

ek s FElnamespace package (423 EEMLE) .

__slots__
TE class [ — &4y, ERF M BCESEOBEN S PATL I R EE 9] dictionary (57H) , 7R
AR . MERRZ BRI, H l:ﬁ%%ﬁ%ﬁﬁﬁﬂﬁ@i)ﬂ T PR B A IR — R RE AR Tiﬁ@ [#H] o
(memory-critical) F i F A AEAE R BB 10 2 B E.

sequence (J3:41])
—fhiterable, '©ZFFEIT __getitem_ () FRIRTEORM AR RII IR ICR N,
T AR B FFIKER) __len () 75% WERTHZEAA 1ist, str, tuple fl bytes %,
HHRER dict H¥H _getitem () Ml _len_ (), {HEMHZEAMGIEFS], HAE
i AT B immutable FETTAN 2 REFORE R ITE,

collections.abc.Sequence EFEE‘,EE% EXT—AMHEFEETHED, BFE __getitem_ () Hl
_len_ () Z4b, BEINT count (), index (),__contains__ () fl __reversed_ () S
PRI JRedz 1 (R 230 mT DA register ) REAHEN . BEARECA X38 T 9 7 i r 5 2 S0RY
WS 8T AERAE.

set comprehension (4 4a4iE)
— RPN YR, R A BE— 8 v [EC ) 1 A R G e K, [ B P AL SR DA set
[A[f#, results = {c for c in 'abracadabra' if c not in 'abc'} &[EIE—{fFE
set: {'r', 'd'}, #52I[F comprehensions,

single dispatch (¥.—JHpr)
generic function (ZRIR) FHEEM—RIEL, FEUG, BECVEMSEERER B —T | i B(E.

slice (VJh)
—fEYIE, Bl —Bsequence (JFA) [AHE—EB4r . @ — B R 0 2l I EAT9E (sub-
script notation) [ 1, AE&HZMET, MFE#F 2 MM H S5, FlUl variable_name[1:3:5],
ERESE (T fFEMERS, &6 H slice Ytk

special method (55 Jj i)
— R4 Python H BT method, FI 385 BUERLA TR EE SR, BNy, &7 method (144
R -Gr{F BHIE AN 45 A W E T RE. Spec1a1 method 7£ specialnames H14 #EAHEIRA

statement (44X
PR E—HEMH (suite, —FEFEXAG [ ]) P—FB5. BURX AT AUZ —{flexpression (FEH
), MEFCHBEY (Hlinif. while 8f for) WERELMTZ —.

static type checker -- FF AT 75 2%
BEHL Python (RS H #E47 404, DA RGP 55 R TR, RiESHE D7 LK
typing ik,
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strong reference ([F]5 )
1€ Python [¥J C API H1, 55| H 238 AHEA 51 H AR A X251 . FEa) 5| i aliEad
T Py_INCREF () RARHUGRS | HIMAEMBRS | A E & Py_DECREF () RBEIE

Py_NewRef () pRzUA] IR A, B2 IR, WE, 7R B 12 EAE RS 6, WELE
#ZE2 M FIpnY py_DECREF () pRzl, DABEGER—F 2 8.

HakzElborrowed reference (f&H2 ).

text encoding (3L 4ii%)
Python H {57 E8 J2— 1 Unicode fi§ 24 (code point) {475 (HE[EFE U+0000 - U+10FFFF 2Z[H). &
LR ean R Se SRS 3= I e Y s A K R IR [ E A we s DR 2

ﬂ%*ﬁl??f?‘ﬂﬂﬁﬁﬁ%ﬂf?ﬁm FRIE) [4afis ), T 08 AL e v 5 S r % Fp R AR ) [ RS
(decoding) |,

A Z AR ST LSRG (codecs), EMBEAIREE [ 745 1.

text file (SCRER)
— M REERE AT A st YFR—1Mfile object (REZRWIME) . H , SCFREFREEE HRFRATTH
i;%[’;ﬂé[’g %kHi (byte-oriented datastream) [E1 €7 [ 8 i Hlrext encoding (SCFEGAE) . SCFEAE MBI 74
PASCEREE (e 8F 'w') BAEARZE, sys.stdin., sys.stdout DA io.StringIo IEH.

i Elbinary file (ZHERAER), B MRREEURIT A1z T $ 2t (bytes-like object) [1HH
ESYLG

triple-quoted string (= 5|3EEIFEH)
F RS 5E ( ©) sSCE19E O MEELRE R —M7 a8 . Mok e MEER BALER 5| 5555 T
AN RE, HERFZIREE, MR ERA AR . SR T A F-H P & R BEE] (unescaped)
RS SRR 195, i H e AN T3 81 #4857 JC (continuation character) 5 i ABSZ AT, B E
7 4 5 (B =2 HR R A B A

type (%4[F])
—fifl Python ¥ {4 B [EIE 2 T & 2 EE R FEYaa — M AE. — Y20 ZE v]
PAHER __class__ BPEAAFEL, S(PA type (obj) HAHEK.

type alias (FU[EIEI4)
— 2B [F) 3w, B A RS E 4 — R E)ST (identifier) ST

RFE) 4 R EIR T (type hing) BRAH . H40:

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

FIPARGERG, BERAT AT

Color = tuple[int, int, int]

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

#2[F typing fl PEP 484, 4 HINHEHGA .

type hint (BI[EHER)
—fannotation ([EIFE), ‘BHE —MEE. —1H class J& 1ok — 1 o6 X i 2 8k B E(E 0 T AUED

FAUPLIR S BT A 2 Python ({58 R, HEAIR# 5 £ 246 & 2 WRA L. EN1ERE )
IDE sE S %4 5 EAY

4x Yo 5 W class B MR R BR X OR & I ek s ) W BB R, AT PAGE A typing.
get_type_hints () RIEHL

iH2[E typing Ml PEP 484, A LRI

universal newlines (ifiJH[Elf1%IC)
— R AR R SCF I (text stream) 9720, €A DA R A RO ERREE—F7 A9 45 5 Unix £7 R 1E B
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"\n'., Windows & ' \r\n' £ Macintosh &l '\r'. #52(E] PEP 278 #il PEP 3116, DAKH
J* bytes.splitlines () HHINALE.

variable annotation (%23}([Ff%)
—{W 9B class B P annotation ([FIFE) .

[EJFEsA Bk class BEVERE, RREESEIBIERY:

class C:
field: 'annotation'

SR PRI 3 P2 EUR 7 (rype hing): B, SEEMRSRINCEESI @R int (REM) A

[count: int = 0 J

5 B(EVRE I REVATE annassign T £ #F 4 14 AR RE .

st [Flfunction annotation (FKLEIRE). PEP 484 1 PEP 526, A4 ILIhREHIA . BN EREN At
HEE, a2 annotations-howto.

virtual environment ([ElERES)
— il {4 VEFR B (cooperatively isolated) (B TEE4E, HERE Python [ (5 I35 A1 F F2 X5 DA RN THA)
Python ¥([EVEF:, A€ 3 [7]—# R &t AT H b Python JE AR ATIEIEA: T4

Hasa(Fl venv,

virtual machine ([EHEEKERS)
— ¥R 5E 4 BB T E 2R EE IS (computer). Python [F[EREA& RS Gri 4T bytecode (PiTCALTE) Zidas
Jr g th R TCAL A .

Zen of Python (Python 2[F])
Python w51 I BT ELAG 51 3%, HLEIZA B HA FRARFN (6 F ILRR = o BLs 36 T DA e B B 4R
JLEEIA [import this| R4KFIE.

87


https://peps.python.org/pep-0278/
https://peps.python.org/pep-3116/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

Python Frequently Asked Questions, 5[F] 3.11.11

88

Appendix A. #iiEER



APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

ECIE
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r 2 NF#R G [E] Python i3 M3E T . Python 422 p% 2 )5 Al Python [FIR S E ki . Python B S (EIR R 4G
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeENDIX G

i E IR

C.1 &icio

Python 2 1 7 B S22 A0 51 AR RL 2T 9T By (CWI, R, https://www.cwinl/) [ Guido van Rossum Jji# 1990
EREBFEALE, i fEE—FRE ABC 3% 4% . (D Python (0 TR ACH HiAb M ETRL,
Guido /52 HFZMEH .

1995 4E, Guido {54 JE 5i N 55 i i B FZ A9 A 5] (CNRI, 5, https:/www.cnri.reston.va.us/) #4548
e Python [ TAE, [EEARETEEE] T340l i 22l AR 4% o

2000 4£ . H , Guido Al Python A%.0» B % H B i 51| BeOpen.com [EJj{57. T BeOpen PythonLabs . [f]
4+ H , PythonLabs [# X% % Digital Creations (FBi[E] Zope Corporation; 5, https://www.zope.org/), 2001
4E, Python BBl 4 6r (PSF, H https://www.python.org/psf/) 37, g —{HEEHEA Python FH 2
EEIRE A7 69 A48 R AL4% . Zope Corporation J2& PSF iy—1fi & B & & .

Jir A7 1 Python AR ZBHIRAY (A BHIBRURAIEFE, (0 hups//opensource.org/) . FEM b, KEH{HAE4
By Python JiAS, o2 GPLAHZHY; DATR A4 G 25 M A 1 22 [E.

BREA  FEB i waE GPL 8% 7

09.0%F 12 A/l 1991-1995 CWI B2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI o
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF y=s
2.1.2 2.1.1 2002 PSF ys
2.1.3 2.1.2 2002 PSF =
22 DAL 2.1.1 2001 £4- PSF 2

fiiE): GPL MIAEIAF RFK M2 GPL F#[E Python, A4 GPL, A1) Python FZ4EHE AT DA 155 (1)
BRI, (AR B 5 o BRI . GPL A28 1) $2 HE(L 15 Python W] PA%S & HAh/E GPL R
SHE R EH B ERRERIARTT.
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IR Z I AMEE T, A£E Guido 8 NIUATH, fifHE Le A iy B [ER(E AT fig.

C.2 FANREMHLEMFGXER Python SR

Python KBS E SOOI B HE R FL R PSF 224 6 4.

¢ Python 3.8.6 Bith, [ERASCOFR RG], FEaC A AR S, 29 B 524E (dual licensed) i PSF 4%
REA #1VA K Zero-Clause BSD 1% 4% ,

A LERANA Python SRR BLAR R 2R S5 SEAZRER @ BB RE 2 XA — s . B E 2
FHERI A SERET L, 2 EOK T 3R 09 34 SR ECGH

C.2.1 ¥ PYTHON 3.11.11 Y PSF iR &#

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

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

3.11.11 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.11.11 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 3.11.11 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 3.11.11 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
3.11.11.

4. PSF is making Python 3.11.11 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.11.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.11
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.11, 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 3.11.11, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FjA PYTHON 2.0 [y BEOPEN.COM {E#£ &

BEOPEN PYTHON BAVRFZHES 4055 1 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 Hj® PYTHON 1.6.1 B4 CNRI 1R &

This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

EET—3

94

Appendix C. &% EiRiE




Python Frequently Asked Questions, $(F] 3.11.11

(B E—H)
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI iR &

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 F}* PYTHON 3.11.11 [FBA3C {32 #5#Y ZERO-CLAUSE BSD 1%

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 #usr(F#kRany iR 8 MBH

A R T B R I Y AR SR G B, B2 AE Python BEEISCAS H BT B 25 =ik i -
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C.3.1 Mersenne Twister

_random B&H S T DA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {1} N #&
7R EEARE A A . DAT 2 AR Al Y 5 48 iy -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 Sockets

socket ffifl T getaddrinfo () 1 getnameinfo () WIDE 3 H iG] YR SC44:H: https://www.wide.ad.
i/

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
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notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " “AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FERE#¥ socket fRFE

asynchat fll asyncore fAL & 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.

C.3.4 Cookie &1

http.cookies MigH A& DA :

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

(BFET—H
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pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

(R L —5)

C.3.5 #{TIE

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.

C.3.6 UUencode B UUdecode FHx

uu AAL 5 DA

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

(BFET—H
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML FigF2FFreny

xmlrpc.client PEAHALE DA R :

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll Bty DA FUEHA:

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

(BFET—H
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the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select B ¥R kqueue 7M1HI 1 F DA N :

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash. c f§Z6% Marek Majkowski’ % /* Dan Bernstein ] SipHash24 B VLR EE. B
DA R -

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in

(HEBT—TD
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all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ei dtoa

Python/dtoa.c fHEHAL T CHY doa fil strtod pR, F A C A EEKE BE 17 B SORI 5= 5 AN . A8 %R
ZAit4E B David M. Gay 27 IR AR ZE, 153 BAE AT AR https://web.archive.org/web/20220517033456/http:
/Iwww .netlib.org/fp/dtoa.c N, #2009 4E 3 H 16 H kR 1R G600 8 DA IR REBEL 2 REAZE H -

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

E O

E I

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

AR R GRS, W hashlib, posix, ssl, crypt B )] OpenSSL e itk fE. LA,
Python [¥) Windows /1 macOS 242 - 1] fif 2t 4% OpenSSL R RIA, B ATAT LA I AL HE— {7 OpenSSL
VFAMIERYREIAS . X OpenSSL 3.0 JUS S EEATAERCA , Y6 Apache 1 RTIIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
(BAT—H)
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other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,

(BT —H)
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use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

(BT —H)
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6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat § R FTELIERY expat JREIASRAGEA), FRARACE T ——with-system-expat:

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,
B T—T
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EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

MRARfE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMEEE H—HES Libfi JFAA1HS
B Bl A S

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

WERTE R FARBIN 2lib HA K B ABOR IEvE IR & 2140 5T, It & il —MEE 21ib JFIGTHS
Rl A A

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.

EET—3

C.3. #ugFIakienyIR{E BB 105




Python Frequently Asked Questions, 5[F] 3.11.11

(R L —5)

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#i H ¥ 5kEIZE (hash table) E/E, DA cfuhash B Z2([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 BiAME EF) ——with-system-1libmpdec, 77 HI#%AAHL € H—1# )7 libmpdec
PRy 2 JER 1) A R T

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.

HERET—TD
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2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N B EH

test AP CI4N 2.0 HIFLEM (Lib/test/xmltestdata/cl14n-20/) &4 W3C #du} https:
/Iwww.w3.0org/TR/xml-c14n2-testcases/ #A52%, H2HR 3-clause BSD #HEw: %5 (F):

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop FIELE H T SoX Ti H ) g771.c A EREATS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 .tar.gz

B /2 Sun Microsystems, Inc. 7™ i AT JCFR B HLOE T i P T DAFS DLl 8 el e AR
Hy i FEA A} B o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

LAY Sun YRS RS A 4 AR 32459 H. Sun Microsystems, Inc. W74 45 PhBIILE A . HEAS .
& ol 5

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

TEALAHH AL T Sun Microsystems, Inc. 35 AT A A BRI 451 2% BOHAREF IR . (B HE RS
i E 15T, EIE Sun SR AT BE A AR IR .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BERAPLERR R H uvloop 0.16, ‘EiEET MIT V¥ [k RATH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
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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|mit
If

Python 132 {73 [EHH SO JRE -

Copyright © 2001-2023 Python Software Foundation {4 & — ] .

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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