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T T-4i’5 Python SLHLH 5, Guido van Rossum [ B3 58 332 T I H i) "Monty Python () &7 Zhk 41 Jil
A, BEHBE 1970 4R TF A% 1 BBC R A E R, Van Rossum 3754t 75 Bt AMRTAE . Ahoeim S &
MRS A T, TR AP E R IX ANHTE 75 fir 44 A Python.,

1.1.17 FEAMEWMonty Python B KT HEH" 15 ?

A, HEXFE A AR )

1.2 ot 5ichpy Python

1.2.1 Python §Z1F ?
FEHERE. H 1991 R KA 6 2 18 N H L HE b B fee LM, XFRESERESRZE L. M
3.9 [, Python R BERg 12 4> H e — SFHEAFERAS (PEP 602).

TR EAB AR B I ARAR T MG IR A A, PR AR IR E PR B 5 T BUE IR AT R & DA
ARS8 = F o BBk bR (B0 3.5.3,3.6.2), MITARGEMAEE; HATN AR & 1E & S 7E ) A
TEAAR A, TR — R 5 B D IE A A1 R h B e D R 2 AR AR — 2L

BRI ARUE A S 2 AT AYE Python 0T FRR S APNIE T4 BRI RAS: 2.x Al 3.x. HEFERAAS 2
3x, BRWKRZEUZMEMBEN . BR 2x W0 M, (A B2,

1.2.2 FZ /D ATE{EH Python ?

S F BAZEOAE T, ABARMESRAS— R T -

Python A DA % R &, DML ATAER S8, HWANE MR ANV AR R 3E, HF HAL & T2 Linux
KATIZ PN B GET RRETo IR 58 4 eI Al
comp.lang.python I A1{EHEER, (HAZPTA Python Ji AR SAEFIMAL AN, 12 N EA LB AL

1.2.3 AHEEEMINE M Python FF &) ?

17 1) https://www.python.org/about/success £ % i i} T Python [ H 712, A% 777X Python &Y i) A 24D
BN DAE BV 2 AN A 28 ml RN R ) o mek
TR ZKHERA) Python 3 H A03E Mailman [ {7151 245 B F Zope [V e 55 4. 2> Linux ZF7hR, Ho g 410

52 Red Hat, #[# f] Python 45 HAR 7 ol & ERIK LR8I RS PRI . AE BB Python /A E] 35 T
Google, Yahoo #il Lucasfilm %345,
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https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.redhat.com
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1.2.4 ZFERRKTTLIF Python BHH AR 7

11717 https://peps.python.org/ #x 7 Python 345521 (PEP)., PEP J&# Python I AR BRI A H2 S T4
WRABTSCRY, Horp S ER AL TR A B AR AR I 5 B A JFU B . W] A 4k A58 4 "Python X.Y Release Schedule” i)
PEP, Hf XY BIAM A AT LA BIRA .

FRUARITF S 75 python-dev HEFEF1 hbfFitE

1.2.5 £33 Python MARHKEFHENR LS 7

WAV AN GEAY . A ECAFTER) Python fCHEAMLIT, PIL, AEMTHZIE S S IME A S A
FEFP AR — T3 R AR E LA N2 1Y o AR T AR IR , AT IR AE 75 B 4=k 5L
P 5 A KT Y Python 438, FATAF B E A THE— Wk A) 4328 UK AR

WAL BCEA R E, W NZSE Wt N TH U4, PEP 5 fillid 15 1A I 5 A A S BB d5 s A 4 i
B, DU ATBERR T4

1.2.6 Python R—HMMEENFERIFHESD ?

A1

MR, FESSRAA GRS PIAN Pascal, C 5 C+ PASZ Java ({28 — TIPS | 2= L AT 1508 3 0L
ik . (DA Python fF 58 —Fha Rih 5 b4 72 I X2 AL nTRE A . Python BA 3R T B — B AGTENA
AIPERBIPRIE A, T HAR A2, FEMMAEA T 1B T ] Python i PALESA/E L T B B e 4 it ,
AN R3-SR SRS (] Python, T DAPRIE )= A A 1 AR S BIANIGER 5 i FE s . AT AT
BEAE S — IR LU IRl 7 B E R 5

XFF 2 B AR G RE A 22 AR UL, BB RAE F 2GRS A 2R X a2 AR A AR AS
SORME, RIS EEER I . AR RSOGO AR, M, SOt —Bog DR, &
RMKIEARF, AT — RS R ANE SRR E RN, (XIS ol BTE R R 5 — IR AR R it
(EE AN UER IR

A VFZ HAD Dy TR L 45 Python UNARBFI AT THEH - & Java —4F, Python #i4— PR IFRIERE,

AT DAFE IR AR B B Bosi 48 A i 28 St MR AR I H o G AR 1MV AN A R T A P Dz B3 A ik

HE AR o W ARERE, AR ] DATE 2% > S Re Ll AR 0 [R] B A LR R R 1, AT SRAS SR A W 2

ﬁ%gﬁﬁﬁﬁﬁﬁﬁ%%T%ﬁﬂém%%@oW@Hﬁmmﬁ&%%zﬁﬁﬂﬁﬁﬁ%?#ﬁéiwﬁ
Y o

Python F R (7 AL RESAE A A I MRS TE SR o AATT AT RATE—1N 98 10 b iy AR P ARS8 [T IR T S — 4
R GRSt TR o AR TACASS A MR E A3 DA AR

>>> L = []

>>> dir (L)

['_add__"', '__class__ ', '_ _contains_ ', '__delattr_ ', '__delitem_ ',
' _dir_ ', '__doc__', '__eq ', '__format__', '_ge_ "',
'__getattribute__', '_ _getitem__', '__gt_ ', '__hash_ ', '__iadd__"',

' dimul__ ', '__init__ ', '__iter_ ', '__le_ ', '_len__', '__1t__"',

' mul_ ', '_ne_ ', '_new__', '_ _reduce_ ', '_ reduce_ex__ ',

' _repr_ ', '__reversed_ ', '_rmul__ ', '_ _setattr__', '__setitem__ ',

' _sizeof_ ', '__str__', '__ _subclasshook__', 'append',6 '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']

(Al
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https://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
https://peps.python.org/pep-0005/
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(% L350

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

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

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

[1]

I REAS A E AR Y NS SR U RE A RELE A AT B 3L

Python A4 — L R4 IDE, IDLE J2—~PA Python £ Tkinter 45 5154 Python IDE. Emacs i ¥
{2 T 2 Emacs HATAEE 47 Python 1. Arfy X Segm e iR ik mise . A ik A RAER 'S
PRSI 1Y A2 F A RERS 5T BE . 17 1H) Python wiki #r & Python g R RS 52 41 3K

WERARARZEE Python FEFF AN, R RESA MBI edu-sig HR1H514%.
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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CHAPTER 2

RIZE Do)

2.1 —fRia)RR

2.1.1 Python HFEFRUHHHR. AL AR EUEENIRBREREE ?

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

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

YRR Python KA AL 7 ) IDLE A2 B A JF AR5 (Gl # {2 Tools/scripts/idle3), AF—4>EIEALHY
P -

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

AR TH M 2 IR, P1AnTH 3R PythonWin #2745 . PythonWin /& pywin32 Tl H i 4LRGH 5, d2
ActivePython &4 7B ZH R4

Eric J&2— 3T PyQt 1 Scintilla 448 2H {411 IDE.
trepan3k Jg— (L gdb IS .
Visual Studio Code )27 T T A IDE, FAML T HUASE fl 3k .
HVFZ )k Python IDE #4055 T KIEAL il . G045
* 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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21.2 EERERDIKFALRITHSHMHIR?

A1
Pylint I Pyflakes ] AT HEAAS AL AN B VR AL o
HASRBUAG AL F I U0 Mypy, Pyre Al Pytype ] ARG #E Python JAUAD SIS R o

2.1.3 fnfa e Python A SIZBAEMILEITHI Z HHIEERF 7

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

— Ml R freeze T.H, B DA Tools/freeze (AL E7E Python YA H . B W RF Python 47 A% {5k
hy C L RPTRAME T C gieai RHVRI T A B A ] — AR, PR S5 AR Python BLHLHEA T4 .

R TARSZ S T IR, AR A A% Uy import #547), FF7EARIE Python BARFIYRAS H % (TN

FLER) XL, AR5, X LRI Python “FYR ARy C AU (ATLAFI ] marshal BEHUEEH 1

TR RE BRI ), IR — A8 BRI ESCHE %SO SR 7S bs BN R N BRI . K5, Sl

%Zﬁié?g C ﬁ;@?ﬁ%/ﬁ\ﬁ Python MR G HAV T it TN A 45 A R —HEfISCr, HIIfES Python
o sE M .

NHVEL AT DA B A EE ) S A GUT B Rl hgT S
o Nuitka (I5FH)
* Pylnstaller (J5°F4)
» PyOxidizer (#5F4)
o cx_Freeze (B5F4)

* py2app (fLFE macOS)
* py2exe ({¥ ¥ Windows)

2.1.4 EH Python iBirAEs M ik iEm 7
U)o BRI PRI EOR 1 4T AR 2 T PEP 8 2,

2.2 EERLVAT

221 T=HPEFE, AHitad£EHE UnboundLocalError ?

MAE R EL BN TSN T — & MEIE ), I S22 BiE R TAER ISR UnboundLocalError #5i%,
B SEAT A NI

PARARHS :

>>> x = 10

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

>>> bar ()

10
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
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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IEHTAE, (B2 PAT AU

>>> x = 10

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

JE UnboundLocalError H4EHE:

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

UnboundLocalError: local variable 'x' referenced before assignment

JE PSR, 20 A N AL A TR I, 378 R O AR TR A ) SR A &, B 5 SN B A I
W2 i foo BB —ATHAN x 0L T — B, dikdr AN Rl R, L, ARy
print (x) R HARVIRICHY R R, MaT| A,

A LT R G, AT DARE SN S A R B O 4 R A i DA ) -

>>> x = 10

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

>>> foobar ()
10

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

>>> print (x)
11

URTT AR nonlocal AR IE IR T2 0N B

>>> def foo():

x = 10
def bar():
nonlocal x
print (x)
X += 1
bar ()
print (x)
>>> foo ()
10
11
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2.2.2 Python H)SRMEEMNLF[ETER/ WL ?
BRI B S T Y Python A% B 42 JRy/de i o JSRAE R BN BRAE AT 1B 28 REIRAE, B AR B B
W4 JrAs e, 73 ISR LA Jey i As o

EYVEA ANV, AdHIERZIRITREAR . — T, S RErZE 25K E global W] AR 1AM
RIVER A 5 —Jrian, WRPrA 2 /5 HEEN | global | ARALAMARTSH] 1 global 1o IBABREI M
E@%%%Aﬁﬂ*%ﬁﬁﬁﬁﬂﬁﬁ,%ﬁ%%%éﬁ%ﬁaﬁﬁ%ﬂéﬁ%qNMlﬁﬁﬁ?%ﬁﬂﬁ
FHRTA R -

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

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

PAESAFE]— M5 5 4> lambda pRELAYSIZE , IXBERRBCRIIEE s+ 2 R, TR LE R B 0 5
RE0 . 1.4 9R 16, AR, EMEMa L, MiTASRR 16

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

RN x e lambda pf B A ERAE B, i E SCTANERAE B0 1, 9 B x 2 7ETA ] lambda 97 1Y
AN RAEE ST o PEPREE A x UMERE 4 FrDARCIHITA A R B Rk o] 4++2 , B 16 . aladek
A% x WH A lambda FOSSRAZL, AT PARRIEX — AT

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

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

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

AL n=x @& 71 lambda AMAE i n, HAERE L lambda WHFRHAE, SH-S 08524 AN SR x (EAH
Ao SXEMRE n AY(EAES | 4> lambda H2 0, FE55 2 4> lambda W08y 1, FE5 3 o 2, MRIERHE. At
BUAEREA lambda F 2k [0] IR A AR -

>>> squares|[2] ()
4

>>> squares[4] ()
16

R, LRI AJE lambda FTRFA R, # LAY R B R FEE ] -
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?

2.2.4 B RRHELHE

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

2l

config.py:

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

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

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

225 SAERE "REXKR" B4

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

AR S A AR . XA TR E— B TR T, R HE B @ B E RN T
M. BT A— DB R & RS, BT S AZ DB R4 B 23] .
FE N7 ABLH R — P 0 -

1. PREFERDR—FlUn: sys. os. argparse, re %%,

2. BB=J R (423 Python site-packages HEHHINZ) —flfl: dateutil. requests. PIL.
Image -

3. ARHUIT K ARG

T EERIEIRS AT KRR, A B S A B A R B 2R SR, Gordon McMillan B Y 41
T

P BEERER R T "import <module>” [ AJEARE, IR AR A Y . (HANRES 2 A
FEMES 1AM R B — 4 8% (“from module import name”) F - A4 T & THZ, IS
NS R SRS | AR P A ARIEA T, XSS 1 AMEEHIE T ASH 2 DM .

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

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

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

22. EBEROAT 13



Python Frequently Asked Questions, & {Thi4 3.12.4

2.2.6 At AMRZEISHFEEIAME ?

B FREF DU XS Bug. A AT RS

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

return mydict

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

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

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

P, AEA SR G AEEOA R —Fh AP R MR IR . TR ) None VEARRME, SRIGTERBH I AE S
HUZA3 N None RSN, FHLECHART G, BN, AR AR i

def foo (mydict={}):

M ROX A5 -

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

SEERIMNE A IS RAE AL . EE A R TT T R S LWREERT, A —Fhas W 15 2 5 Uk R B0
mM?ﬁﬂﬁ%ﬁﬁ@%,%EE#%@W%&%KMBE%@%QOﬁﬁ&ﬁﬁ%%“mmm&7imﬁ
AT frs

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

# Calculate the value

result = ... expensive computation ...

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

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

2.2.7 IR EIESHEXEFS UM —TRBEER S — TR ?

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

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

g(x, *args, **kwargs)

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

5 2 i Y AE R BOE SCP A PR E SOy, T A 2 AE T T B BN SE PR ARI(E . TBESE LT —A iR
B At 24 dr . B, XT AT B EUE X

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

foo . bar 1 kwargs J& func WES . AR func I, filin:

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

42 . 314 fl somevar MZ5L2,

229 At aBBIIRY LLEHIIFRX ?
PUE AR S I

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

>>>
>>>

KKK X

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

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

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

2) B FRE T muiable 315, XEWRE TN E MBS .

TEW ] append () ZJ5, M ZRAZA M (1 208 [10]. MFMANZRSIN THE-—WR, FIHHES
R DAFRET U B2 B SUSHIE 1100,

SRAEIRES = WX R AL AR 4R

>>> x 5 # ints are immutable

>>> vy

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

6

>>> y

5

A AXES < Ay SEATIAHSE T o RN EREECZ immutable 352, FEPAT x = x + 1B, HFASBBEEH S
5, FE b1 MRANE T —AERT R CBECTS 6 ) RIS x (WM T x FrHEIAE) .
ﬁﬁ%ﬁﬁﬁ7ﬁﬁTW?N%(%ﬁﬁ%6ﬁ5)ﬁﬁ%%m@ﬁ%%ﬁﬁ%(X%E%@6ﬁy%%%
5 ),

FLESERE (BN y . append (10) Ml y.sort () RMAFEX S, WG LEMEIA S —S8E @y = v +
[10] Ml sorted(y) <sorted>) W RAEHFNL. #EE Python ¥ (NEAEFEEKIIAREH)
SRERMSZ M EKEE None () PATH B IRIEX AR R 8 BL R E . P SL ISR AR i b fi
T y.sort () MR ERRE AL HFR v R, RG24 None, X SEURIIARR T
BB R .
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AR — R EBAE, R F B HATH R A i 2 AR R AT R B RIS AT . filn, +=
SEUHNFR, EARSBEBOTHBEEE (a_list += [1, 2, 3] Ha_list.extend([1, 2, 3]) [AHE
A a_list, i some_tuple += (1, 2, 3) fllsome_int += 1 MSEIESHHAIRTER).

Bl 52

o XT—AAAEXS (List | dict . set %), FRARIIELURE MAEREFTIE L, FrasIErA
AR B s UL .

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

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

2210 RS HFRHHSHHRY (RRSIAERA) ?

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

1) SR Te4l

-

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

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

>>> funcl (x, V)

("new-value', 100)

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

-

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

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

>>> func2 (args)

>>> args

['new-value', 100]

4) AR AR G B L

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

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

>>> func3(args)

>>> args

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

C

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

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

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

>>> vars (args)

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

.

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

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

def linear(a, b):

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

return result

S AR AR

class linear:

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

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

R MR T5 G

[taxes = linear (0.3, 2)

AT — AT X S, WP taxes (10e6) == 0.3 * 10e6 + 2,

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

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

XN DA AT R s RS I T2 -

class counter:

&)

22. EBEROAT 17
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(% 50

value = 0

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

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

def down (self):

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

PAL inc () . dec() Ml reset () WEM, sLanFE L= T H-— 88 = —F.

2.2.12 n{aE#l Python %R ?

— MO, M copy.copy () B copy.deepcopy () EABAIPAT . HARZIAXNZHZLRE S, (HL
B DAY .

FEEXPR AT A SE R SR AR T M . e M R T copy () TA:

[newdict = olddict.copy ()

FPAU AT A B A A2 1l -

[new_l = 1[:]

2.2.13 TR BIM R FGESE M ?

XA E SRR SEB] =, dir (x) FFREl NP RIFHS IR S AR50 %, Hrp S Sl itk X i 2
E T IEAEE

2.2.14 yn{a AESIRERNT RAIBFR ?

— O X2 TR, ORI AIAERIER S AR AT ERIERAN BRI ERIAME L def
M class WAIFERNE, FOREHN TR TR, A TG :

>>> class A:

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

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

AR B A — A FR: B EIE T AR 24 FR B AR TR B 1 i S8 B 5 B
HAE AL B2, BAINAE EHERINAF0E a b2 b, X4 A8 E 2 [ —ME E
T
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RIS B L EE “HIBE” FAMEM AR, B XA R BURF ISR TT A, BRAFEN R 25 N

LT«

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

DORBERGE ST TR 25— A (0R) HEARUUHERA T, ERAAET
H O 24— BrAME—J7 ke F—@ IR A B4R (dvazsinl) , S @Az (o

%%) ......

2.2.15 ESEEFHREREH 4 ?

JE 5 A2 Python BB AF. THBA BT

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

(False, 'a')

MRS AR, AR RRIEXZ WA, N B iR T

[(nan in llbll), ngn

A :

[na" in ("b", nau)

)

XF AR AT (= += %) RULFFENIL. M PFAREIERIBHEAT, MR MEE R Pk

Yy

e

2.2.16 BELREEFENT CES"?" ZHIESEMAFIRAE 7
Ao AT

[on_true] if [expression] else [on_false]

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

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

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

IR AMBEEI AR, R on_true J9AR/R(E “fB” I, Z2RF & A ProA @R . ..

else ... B N,

if ...

22. EBEROAT
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2217 RETLIA Python HEIL NIREHRITER?

AP X— @il 7E 1anbda HRE lambda REHW . HSFLAN=A/RB], BEA124 T Ulf Bartelt 1)
B EY:

from functools import reduce

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

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

# Mandelbrot set

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

64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range(Sx))) :L(Iuty* (Io-Iu)/Sy), range (Sy
y))) (-2.12, 0.7, -1.2, 1.2, 30, 80, 24))

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

# v v / / columns on sScreen

# / / / maximum of "iterations"

# / [ range on y axis

# / range on X axis

AR B2, BRAF

2218 RYHSIIRPHMML (/) BRTAEBR 7

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

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

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

%%ﬂ%@%%ﬂﬂ%%,Wﬁ%%ﬂ%ﬂ@@ﬁ%ﬁoﬁ%,%%%?%ﬁﬂmdmmdoﬁ%aﬁ%
PR

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

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

2.3.1 wnfares oSt 0 hl RS 7

oy NSRRGSR R AT _E— DB NG EORE TR0 MM AT BN, B R
BORNHERI” 107 (2l 8), BRI

>>> a = 0010
>>> a
8

TNt AR T . R R N BT i E— A NG R G R TR X N o
BRI PR G 8/NE . FEEANTE Python RS A -

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

0XB2

2.3.2 A4 -22//10 £3RME -3 ?

REERATIELD 5 JWIERS 5 —8 W, B2 ER08or:

[i:<i//j>*j+<i%j>

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

YT 1% 3 okUL 5 HEMN AR BRAERE . T3 AR AR 2, 9 BSchs YRR
BN L & J SR N >= 0 A AL ARIAEREN 10 1, AB2 200 /NG HjBLZJLE? -190 %
12 == 2 BHHLK; -190 % 12 == -10 WESSHE IR

2.3.3 Finf3x{ int FEEMMA = SyntaxError ?
SR PAER A E R —A int FHEBEMS KL SyntaxError FENA] S S84 E 2/ INIUS:

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

A

SyntaxError: invalid decimal literal

f IR N M B S 5 A T

>> 1 .  class___
<class 'int'>

>>> (1)._ _class_
<class 'int'>
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2.3.4 IARFIFRRRDHT ?

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

BROATE LT, Ik S E S R e TR A2, P int (10144 ") == 144 JEAH, Iff int (' 0x144")
45|k ValueError, int (string, base) 525 — /NS HS BRI L, FHlU0 int ( '0x144",
16) == 324, WRIFERECH O, mﬂ?ﬁpythonf%mﬂﬁﬁiﬁﬁ$i HIZ00" Fom \HEHl, 170X R Tt

TR R A PR RN BCY, EAEMH N E RS eval (). eval () WIEERREZ AAEZERNE: 5
ANATRES L AT A A R EIE A 1 Python A5, H:ilﬂ_fﬁﬁ%%/\_import_( os').system("rm -rf
SHOME") , iX£:#t8 home HEH4M T .

eval () A EECF YT A Python Fik A Any 5, HILM eval (109") HE&SBUEEHER, B4 Python A
ST BT AR F0 (0 BRAN) .
2.3.5 IR FRIRAFIFR?

BN, ZHEECT 144 FEORTATER 144, R ERBUMERR str () o QRARTRE N E
FORIEA, AN ERE hex () Bl oct ()« R, 1‘v“ﬁ’%laﬂfstrmgs il formatstrings £5#7
Bl "{:04d}". format (144) HF&’% 0144 Mm"{:.3f}".format (1.0/3.0) ¥r=4 '0.333",

2.3.6 M IERHFFFER ?

TIEBE, PO TFAF R R AR G, ERZEE T, NS0 4 Ak SR A 1 — AN B 45 =R B
Al MR NGB FEHE P Unicode 889 % 42, nPARIR 10, StringTO MRk array fRih:

>>> import io

>>> s = "Hello, world"
>>> sio = io0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sio.write("there!")
6

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

>>> import array

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

array('u', 'Hello, world')
>>> af0] = 'y’

>>> print (a)

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

'yvello, world'
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2.3.7 IfA{ERFFFERERRNGE 7

ECEZL - SDIRrSTzE N

o BIFIMEERE R — A7, RFFAFERML BRB . B AR R AL GRS — . X
52 H RAR Y, case ZEHA 1Y R BEFE TG

def a():
pass

def b():
pass

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

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

I H Vﬂﬁkﬁ@( getattr () :

-
import foo

getattr (foo, 'bar') ()

HIER getattr () ATTARMR G, WIER. K0, BB,
PR PRI ZS A T X400, Bl

class Foo:
def do_foo(self):

def do_bar (self):

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

* H locals () fitirih RELA :

def myFunc () :
print ("hello")

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

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

ATBMIE S. rstrip ("\r\n") AWFHFE S AR RIMRITAIGIATAE, TR RRIZ R . IR
s #REAT, HARGIAZAT, WAHHBRBTG 2T

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

C "\r\n")

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

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

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

ZAGETA int () 3 float () FFTFEHIBEFAF R NEME. split () RN sep” TEZ, G
TR RS AT BN .

PR A AT, IR C 1Y sscant BRI NES .

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

I, unicode-howto

2.3.11 REUFB T RFMIRER—1 RIS R 7
PARFHIAN SO 45 FE Y B A FR R S T SO TARIE P AT R 9 515

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

A

SyntaxError: unterminated string literal (detected at line 1)

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

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

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

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

JE Windows IR AI DA os.path.join () RGN EHT:

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

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

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

HISH W H S T HIHTE U .
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2.4 {EgE

241 BHEFKIBT . ZI0FTI0BRERE ?

SRR YL, R NRTF R e — SN Z AT, HAENAZICERA T LA
* A[FfY Python SEHLEA NI IERERS M. A% FAQ FFHEAFFHYZCPython.,
s NAHAERGEATRRASAARERN, JUHEW & VO FIZ4A2n .
o AR 2aT, FLBRRMETIEE (1§21 profile BR).
o G EHEMENEAS, FEFRMERERR TSR O RE S LA (WS timeit BiHE).
b

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

R, Python fURDAYFRHE @A ME BTN . PATFIH 7 — 2@ PR 5, X 1EPEREIAEI W] 2 1Y
SRR B :

o MRk U A ST TE OB A, AT (PR BB BETE) T AR H KOs
- (EFIEHHEESSH . 5% bltintypes Fll collect ions HEHAYICHS.

o WURARUEEC MR BE BRI TR SRR, WITTRE CYSRARRELRIE) HLrA B 4 eR R s . X
FTH CiE=mE R REONE R a0, iy B RO —sep @/, filtn, —FEEHNE %
list.sort () o sorted () pREIHTHEY (FLEmg N ¥AM 7~ H1iE 2 7 sortinghowto ).

s MRELESER TR, 2O ERRSEITES R, GERMRERREES KL, TR
W TSRS, AP, iz ad BERAhER , T HARE W 2R a4 R
AT , 532 24 R R 7 3 RS /N R e

WRARE Lk 3] 4 Python fiFRIBR G, ARAH — T HW DIERESEIL. BN, Cython RJ PAXERY &Rk
i) Python RIS HR AR 3EA C ¥R, IFREFEIFZ A MK F-& L. Cython W] DAFIH 4k (FIAT R B4R
&; KA AREG RS B P TR AT B . SRR B O C AR BEA 50, B DAEFT 5 C 9~
R

ZW
L4 PERESR S 1Y wiki BT«

242 BENMFHRERT-ENRBNAERMTA?

str Ml bytes XGRAZEN, HIERZ N TAFRIERSRME, POV RESEA S QE X5
LY, BRI ST E R TR TR AR

WEREER LA str MR, WHHERR T ZRBEWIMAIE, RGHHM str.join() ¢

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.join (chunks)

(A —Fh B S B0, U2 AIN Lo, stringTo)
WAL LA bytes X5, HEMEERM bytearray MRIFHIESZENE (+= B5AF) BMLE:
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result = bytearray ()
for b in my_bytes_objects:
result += Db

2.5 F5l (JTA/FIFR)

2.5.1 tnfafE AT R 2 B H#HITHR ?

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

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

KA ERS 1ist (seq) APRHTRE A ST R G BRI P AN A5 2% . B, 1ist ((1,
2, 3)) &HRC 1L, 2, 310 list('abe') WS ['a', 'b', 'c'l. WRSBHHEHYIE, WeB
seql:] AREEEIE—AEIAR.

2.5.2 taR i #FESI ?

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

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

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

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

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

2.5.4 0 MFIRPMIEEIR ?

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

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

if mylist:
mylist.sort ()
last = mylist[-1]
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:
last = mylist[i]
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WRFN R FTA TTRESRE IER AR (BIERRhashable ), DANOZH BEAAE PR

[mylist = list (set (mylist)) J

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

255 f0fal MBI B S AR ?

R MR BT, — P S it Dy HARYE A A B o AN I S g B R PR it i U B e de, R
B R A IR s A Ty . DA & =Mt 54

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

F T RE R A R -

2.5.6 tnfa#E Python R4 ?
5%

[["this", 1, Hisll’ llan", narrayu] ]

B FAE ) 22 7 A 24T C B Pascal FUBAL; FHIXHIFET, Python 51 AT DAL 2 Rl [R] 28 24 At %ot
%,

array PHCILER (L T — S A SR RR AN B E R AR e, HERGEEE LY R, BT
FE NumPy FUHA— 2658 = ot i L7 — SR LR (0 FR B A S 45 M R

FfAS Lisp KUK, BT AGE F JCAL AR, cons £ 70:

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

IR ARRRE, AR AIZ FRANE SO AEIX BB Lisp car )& 1isp_list [0] MAY cdr #)52
lisp_list[1]. FUATENRHAE EA 20 A M, PO 2 i Python 513228 E¥ 2

2.5.7 WIS HIIR 7
SURAH SV 2 AT Oy st

£>>> A = [[None] * 2] * 3 ]
FTE S RSV A -
>>> A

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

ERREGHE—TUR(E, SRS FRHES M E AR B R

>>> A[0][0] = 5
>>> A
[[5, None], [5, None], [5, None]]
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JRRAET = XPRPAT R B A S AERA, R ARSI . 3 AU 2 S 3 45
MBI, BT RERE— RN 2 (513K USSR AT, X—E A RNARIT .

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

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

PAEA BT — M8 3ABIRIBIER, B THIRMKEN 2. AT RAR IS S

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

o, AR AT ASE R SR RO 2R A R s P iR 44 152 NumPy

2.5.8 HINH— T AN R BN A FEHMRAMBIFS ?
SR P RO AR I BBl list comprehension Jgk—FhRARAY R %:

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

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

IR R s T RS R B AR R ME, A — A B for JEFRELLM T

for obj in mylist:
obj.method ()

for obj in mylist:
function (ob7j)

2.5.9 Aft4 a_tuple[i] +=[item’] 5| 4ARE ?
Ko A HE R SE, —SHRREZ B R T BIEEBAT, /& Python AIZEFIAN A AZRf 4 2 [AIfY
ZE5.

HETT I TCE SR M AT AR5, XX TR A s, 02X AR N A # 28 H. EBEHPA 1ist
F += 24451

WK G R R

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

TypeError: 'tuple' object does not support item assignment

il RN S W 1 2548 (1) X5 a_tuple [0] AN, AUREERXS 2, BAEKERHEH
SR 2 IRMEZ UL 0 SOURIME ARG, POAICACR IS ok

Heded)n,  EaR s ETE A T AR KB T

>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result

EEF )
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(% L350

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

T ICARA TR, IR P 25 A5 iR,

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

X A 8 2 NG IR, S NNZ e B i, (FIIA SRR AN T

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

TN 2S00, RTERIIE @) HR—ARREHT __iadd__ O AR, IBAEHMSTERIIT +=
R E R PR, HHGR MELRF AR TE A A s (b) XPFHIRINT, __iadd__ () M TAESIE
M extend () FRREHZIIFR. oA FHIRIATATAXFEYL, += ik 1ist . extend () B “PEET 507

>>> a_list = []

>>> a_list += [1]

>>> a_list

[1]

EAHY T

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

a_list Fr5 | AR BB, 51 BB SO S EF LB PUR(EEST a_list. IMEMRAGIREA L
e, PEONVERSIN a_list ZHIFRGIUNBIE—XGAHaE, (BRI TIRIE R,

P, FEMICAURBIT, AAR S S R T

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

TypeError: 'tuple' object does not support item assignment

__fadd__ () PATHZN, HISIRGRE TY 5, EREE result 240 a_tuple [0] Frfga I —xf
&, BOaWIRETIR S SR, O Cdl2 AT AR H) .
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2.5.10 HAW—TEREHF: GEA Python #1THE FUIR TR 7

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

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

2.5.11 IMITRIES — NI REEM I REITHRF ?

FFEMNGFECHRIERE T, WERIIRITHE Y, AR FETHRRICER.

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

["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 HHR

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

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

26.2 tAaRKHE?

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

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

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

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

2.6.4 IfTIEEMNRED HLTELRTHFR—1 6] ?

i N E K%L isinstance (obj, cls). REITAKINX L2 EE T2 MR mE—-Ar s, HEE
fe—AJeAMm AR A2 EIR], U isinstance (obj, (classl, class2, ...)), @A]PAKGINN %2
% J&T Python BYFEA P E 257, 4l isinstance (obj, str) { isinstance(obj, (int, float,
complex) ),

HHRE isinstance () IWSKMIRA: B abstract base class W R4 . LT EEMA0ZE, BIEEA HiE
(AR S 32, S EER R IR R 8] True o ARG “EEM4K”, BRI 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) # Iindirect
True

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

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

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

HER, REEBEFALKEFEN isinstance () W HESCEHETRN . AREACITARE, HHEE
FRTTET [ 0 R AR AR A2 A E S PP E L2 P, DABPRRFERIAT , AR A X RIS T2 KMt T
A A AT AT L A i R A

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

HAFRITRRAEIT A 2K EE L —4> search () J1ik&, RIFHME:
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class Mailbox:
def search(self):
# code to search a mailbox

class Document:
def search(self):

# code to search a document

obj.search ()

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

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

class UpperOut:

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

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

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

iX Bl Upperout REPE N T write () ¥k, #HIHHATIZN self. _outfile.write () FIEZ A
SHTFRFRFR ARG, i HMhEREZITL TEM self. _outfile X%, ZiL2M T
__getattr__ () FETEHMN; BESH EESH TRA XEREETR N EZER.

BT SO N B R 7B RO T M4 JE RN g R B R U, KB b A e
__setattr__ () HYE, MXEMLITT4/ M. __setattr_ () AIEARSTLIREA TR

class X:

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

REH __setattr_ () SKIARLAE self. _dict_ RN H BRAFRRARTA 2T 18 T HREI .

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

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

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

32 Chapter 2. G2 I jo)j%




Python Frequently Asked Questions, & {Thi4 3.12.4

2.6.7 I NBEF S ELE TSN ?

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

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 nfa BIERISKBUBFIRIERTGE?
Python SCHFESHA TSI (VA C+ 5 Java [7E M) -
TS K R 5 SRR RN AT o A BN R PRI, W R P A 5ot 24 -

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

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

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

ST A4 isinstance (¢, C) By ¢, c.count WEIFEFEM C.count , BEIE# ¢ B EWM c.
__class__ [AIJFIIEE C IR DR R E S

WE: AE CIREANTTRN, B self.count = 42 XFEHIERAE self H BT I B — 14
Sy count” AP SR o AREEE T 90 S A AR A SRR IR A, TCIR AL 7 ¥R AL i S

[C.count = 314 ]

Python SZHRFHHSTTIA:

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

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

def getcount () :
return C.count

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

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

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

}

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

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

print ("Argument is", 1)

AT, B R
WAL R A KRS8, Biln:

def _ init__ (self, *args):

IAMEA R REE T A TR E e

2.6.10 £ __spam ByBHEH[F—1 2l _SomeClassName__spam BJ$5iR{EE -

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

PRIRAF T DALESE R R AS AR s ], (AR ANTT e, i 20 6 TR 1) 44

class A:
def _ one(self):
return 1
def two(self):
return 2 * self._ one()

class B(A) :
def three(self):

return 3 * self._A_ one ()

four = 4 * A()._A__ one()

FOG IR, SXH R BERL 85 1 B AN P TS 4K T LA S ML AL TR s V% Python BT SURR A
BB T MR AL

S0
FAA ARV U T ARAH PRI AR 61 o
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2.6.11 2ENT _del__ 5%, EERMBRMREZFEAE-

XA LA AT RER A -
del IFHA—E 2N __del () - BREBRRGIHTTE, WRITEOARIZA S __del ()

WERARB BB EE M SRR R (WA 17 s 0 A ST s LR, AR AT s A A 11 S 31
%), SIRITEUKIE A 22, R4 Python /R £ I AV EEA X FIIGERE |, (HAERR S5 B n— 4%
SURERZ G, BRI SRR T RBA B BE A A 2z T, b __del_ () HYEWRESTEA Jy S FEHLAY
ZIWEE A o T EI A PEURAEE A . AR, SR __del () HEZPAREHUNY
ﬁgﬁi%%%ﬂ%ﬁﬁgoanmmw)%ﬁ%%ﬁﬁﬁ@%ﬁﬁ,@m%ﬁ&—%ﬁ%ﬂﬁﬁ%ﬁ@%
H R DL o

SR SR s, H 200 G 58 SR e S B0 & L E SCR Y close () IMEIR RN .
close () Jrik I VBB REBRGIH TX R EE. WARERLIA _del () —_del () W43
close () HH close () N YHHLRH AT AR — X RZUIAH -

73— Pl RIS B BIE R R weakref BB, IXMBLER ALVFRG X QAHASEMEG AT Bian, Bk
KRR BAZXT AL A R i 55 U (R RI5 )

W5, WRARK __del () HESIRTHE, &5 HEITHE sys. stderr,

2.6.12 IN{AIZRENLE TEHRBIFTH EHIEI TR ?

Python A&LE (NER) BBl W ATERRIME R B b o 5 U85, il Or B A S il 555 | 51
PRI BT B

2.6.13 Aft4 id() MEREERTZH—E?

id () RP—AEERL, EAE R B A fy R PRI @ ME—R) . [HOE CPython ", RN R AY N FFHILIL,
FIAZE R R AN PIAF BRI Z I — B BRI Ay BEAE A7 AR R (8 XA F-UE ] 1

X

W

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

XA id & TAFERREEO R, ZRIelE T, AT ia O WG GBI ER 1. & S Al id i
WX G TSRS, A X R 5 -

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

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

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

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

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

is x.

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

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

>>> g 1000
>>> Db 500

>>> ¢ = b + 500
>>> a is c

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

>>> ¢ = b + 'thon'
>>> a is c
False

AR, RIAEAARHIREBl, SR AU AR

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

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

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

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

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

_sentinel = object ()

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

Bilgn, PAR/& collections.abc.Sequence._ _contains__ () RYSEEAID

def _ contains_ (self, value):
for v in self:
if v is value or v == value:
return True
return False

2.6.15 — A FIINfTIEFIBLHIBREFEE— T T EBISEHIG ?

BPRMA— DAL, HES __new__ () INRMAR __init_ () Jrk. J5& BRIE— L BI9E)]
2 IBAT, ST AR AN AT AR S R A R R T

Py X BN Al AR B S — S BN T SR A R 244

from datetime import date

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

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

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

K L] DL AFAL -

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

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

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

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

Iru_cache 7531 M T A hashable ZH T . EXGUBXSEBIRGIAT, BRIERRDIBCE T2 AST I .

/DAL AR RUR G AT 2 A E ) mansize IR BRI AR IEBI S REFAFTG, HEIHAE LA
HEGAFPEE S -

AR T IURA A 7 2K

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

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

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

@cached_property

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

@lru_cache (maxsize=20)

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

TR B TARE station_id WA o TERAH KL @ WA X4, W cached_property J5 U A P& ]
E TCEAI B JE P B

BE Iru_cache 77 XA station_id AIZZWHIIRIE ], FRFEE X __eq () Ml _hash__ () JTikPAEGAFAE
S A 9 Ja 1 ) T

class Weather:
"Example with a mutable station identifier"

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

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

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

def _ hash__ (self):
(BT )
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(% 50

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 &R

2.7.1 O Gl3E.pyc X ?

YE RGBS (804 T C A SR 2 S AL T ksl ), 78 . py SUPFRTTE HSRIY __pycache__
THERT2UE ML EEHMIFE - pyc XM, % .pye SUFRATRIT LIS oy STHEAME, IF
PA .pyc NG, IR AR QI E R python UARTIA A (F£) PEP 3147,)

.pyc XA TRES LEME, JRHZ — 2 VR SCH Br e ) H SRATAEBURR 7] 8T, 53X R 5t Jo ¥4 B 2
__pycache__ TH3k. BUWPAKEAH - R P PA S — H P fE )y, #UA o768 & A AUBR 1A, )
i, Web IR55#mt 8 T X R

MdEi% B T PYTHONDONTWRITEBYTECODE ¥IgAR 7, 15 WS A H: H. Python FES G & _ pycache_
FHFH IO HFRIRE AZTHSE (BUR. S REE5E) B, pye SCHRF B shi 2 .

TEI = Z B T Python AR 4o &0t T3 A#:AE, A28 pye X BRER— M
BB foo.py, BESATH MR xyz.py, MizfT foo Btk (LA shell fii4 python
foo.py ), Mk xyz AIE—A .pyc, B xyz 2 F AN, (AN foo Al .pyc XM, BHH foo.py
Y2 NGUR

Fr 8k foo A .pyc XM HIA R G AR BEAE# pyc M
compileall bk,

py_compile BHREEW Fal LA, — MR A IR Y compile () AL

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

Al PAFI A py_compile Hl

XK pye WHEEHAY foo.py MFENIE N __pycache_ FH% (& Rt n] DA i 7 % 2 4L
cfile REGIZITN),

WA PAM] compileall BB H 24 i — Ao Z A Hor T W BrA SCfF. B AEay S TR R A His T
compileall.py H4;h %4 Python SCIFRTTE H i AaHIwl -

[python -m compileall . ]

N

2.7.2 AR BI S RERIR B R ?

BT DAPER B SR AR i name__ J H SRR, WSUEN *_main__' , BFERHENEAE
7. S, VEZAIL S A I R &4 1 EL RS ISR AR M B T _name__
ZIEA ST

def main() :
print ('Running test...')
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(% L350

if _ name_ ' main_ ':

main ()

2.7.3 WfAILRREELEA ?

B AT DA T B
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

] R K DA T AT 22 R

* HIETA foo

* N foo QA &AL =

o JiiF foo HHIRIIT

* foo F A bar

* N bar GIE= 1) AR =

o i bar FIFIHIAT

* bar FA foo (RBEIEAE, FNEEA N foo RIKIHY).

o BAMHIZIAM foo_var &SRR foo, HFRiIXE bar.foo_var = foo.foo_var
Fa—$RKRWT, Bk Python iR 354 58 X foo FAERE, foo M4 RS F MLk 2451
MAREN import foo , ARIFERIERRMRIL P foo. foo_var I, kA4 RFERNFE.
XA (2D) =Ml RER AR

Guido van Rossum Z 52 4% (# ] from <module> import ... , H¥TERERIERE Y. &R
HFNZEAE B AR A S R 0 S e N B R X R P AR ) Ir A N AR DA <module> . <name>
e EIH .

Jim Roskind Z 1 METHCER N EAE DA BT -
o B (BRER. RBFIATRZE S AEREME)
e import }EMH]
o ARAIEEAR (IERIEEAEHTH IR 2 RE ) .
Van Rossum AREHGX T, [H 2R import t BIAE—NAF BRIy, (HERfSARL.
Matthias Urlichs B SO0 ARSI TEEAY , A58 IH S ARRA RIS B R A .
X SEfE T R AR EHEF .

N

N
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2.7.4 __import_ ('x.y.Z’) iREIfYZE <module 'X’> ; ZI{TFE z Ug ?

Az i importlib PR EREL import_module () :

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

2.7.5 MESAMBRRH#T T REHEFHSA, BEDHRAFRUGHE. ZRAMFA?

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

import importlib
import modname
importlib.reload (modname)

B BRI TR UHREIRAE T AT IERN

[from modname import some_objects ]

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

>>> import importlib

>>> import cls

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

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

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

HEHEIER G id FTEIHDR, MR Mt — H T84

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

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

T £ E DL a) @

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

Guido van Rossum WAl A UEREAT 70 AR OUAE, I HCKR R 1538 Python A2FF I . KZHNAE
— B i Je il 2 B R X AR

W T A THURERSE S, AT A B 0 415 N 2R3 Z AN S AFAE 2 . /R C RF S il 3 X
FEA A B

if (x <=y)
xX++;
Y=

zZ++;

WERIRA R, AT x++ 54, A4S MERAN TSI IR, B 250 51 C F2/7 A H
SRAHITEE AR, ANENATEx > v iy .

PN EA THRIZERAETE S, FTPA Python SRR D) B AU AR #h5¢ . 7E C A VFZ A IR EAESRH 51 J5
Ko R PSS RANREE S Z )5, 405 (BEEORES) 70— Fh XA A RS i w2
O NBGEA AEFIR) o

VFZ OB AHERF T AR/ S5 A5 B —47 o XA AN K, IR 3R TSI B 25 R], SERFBEME AR
PEFPHEAT AT T . PIARKS 0L, eRBRIZ0E & — A5k (B0, 20--30 7). 20 47 Python W] PASE AL HE 20
11 CHZH) TAE. XA T B THR/AERIE S -~ Joi A I DA SR SR 2 e S AR R e A S A -
HET gt iRk i e AR B
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3.2 At AEEHNEREHFIFENER ?

WA N,

33 AtAaFR T ERER?

J A HA XY 25 RS

>> 1.2 - 1.0
0.19999999999999996

7t HIA X 42 Python HE)—> bug. HSRZIXAE:. X5 Python KAANK, M-5IEZEF-G WTAL B ey
RETKR,

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

VP2 T DARFAHI ] U B 2R R AN RE I bR S B, ek A DA R iR )R

[>>> x = 1.2 J

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

[1.00llOOl100i10011001100110011001100110011001100110011 (binary) ]
B R - A
[1.1999999999999999555910790149937383830547332763671875 (decimal) ]

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

3.4 Aft 24 Python FFFE8REART[ER) 7

I

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

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

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

ﬁ% TR SR, R ES LGB A R A . B3 self. x B self.meth () WJPATE

FEHERT, BPAEGCORNARE A E L, Wa i FSEBAs s . 78 C++ 1, TMLQ@%’P%%EE%%%%U
Wi (k4 /s AR e 5 iR 1)) —(HJ27E Python iy R AL BB, T A £ 4R 28 A Rt
FE o 28 C++ il Java Rt Al ZoR SCHE MR A oo B2, PRt Al g A S 5 TR

HR, xR Y2 T | BN E K HZ O AR TR R IE T . 76 C++ th, WUERARAE B AR AE 2R
R E SR EZETYE, RUAFET - iBBAF - £F Python FRA[PAE i baseclass.methodname (self,
<argument list>). XFFHIEA T __init_ () ¥k, I HAGE AT IRAE A RF 4 T
2 PR T 020 DAy = 328 0 vk i A 10 o

RJG, BT ASRIER) TEVA R 4T Python HRR R A it (ARHEE L 1) A8 R B AR YR L6 A8 B
(I LB W45 ) WRAE, AR A AR RN 7 U ARt — MR T 0 il — D SE B A A 2
— AR, BRI A (T RREN ) o Cr+ il EHDRMENX — 1, {H2 Python 347

I, AUCH T XA HBT G I BTSRRI SRR self. var RAFHIARDL TIXAFIRT, SR, *f
THHEBIAE, WSS self.var FHRFEX IR IERRE 2 AR5 A LR HI H 5% . e
WL, SR AL R A SIS B A TN [l i 44 25 8] o, R 2R Python (I 4% 25 1]

3.6 At A geERENPME ?

H Python 3.8 141, 1RAEMIE !
IREZR AR TAT < = AERIAA P2 IR (A

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

HZ 5 PEP 572 T NS -

3.7 Hft4 Python 3t EEETgE (I3 listindex() ERAERIH, WH
fbThee ({5030 len(List)) {&FHFRL=CH ?

1E 0 Guido i

(@) X FHAEBAE, RIRFORIE SRR 5 3L - i (R AR ) mREes P ISAR

g, WRAEL e BT B S8 AT ICTR . U — T 3RATHRF x*(a+b) EXFERY AT N

x*a+x*b A GREEE, PARAEIEG OO Ao IR FHR i A il R B

(b) 2 BEEN FA len(X) BIACRBIN , AE E2ORARIAFRPIRYKEZ . XA IFFRATPICRS: 4580
MR, RO A S M, PR xlen() I, AE ANE x R LBLEE LA R

sE R MEATRIE len() FRATRIN A AT 30 LBUMSAIZEA getO Bl key() J7ik, B A2
PRAYZEA write() J7IAIT, FRATE/R S REI N K.

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

3.5. AftawMEREELFARPEXER “self” ? 45
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3.8 Aft4 join() B—NFHBHEMAZIIRITHLE?

M Python 1.6 FFlfy, AT HGHASRMESSEL, MM ERS, XL RN T e 5 4G 25 H String
T%%%%ﬁﬁ#ﬁfﬁﬂ@%ﬁﬁﬁﬁo KA R 2O 2z, BRITE— Ry BB IR —
s

{vv’ H.join([vlv, 121, |4v, '8', '16']) ]

ERR:

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

S IR AR PN AL Ao

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

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

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

SRS FRFER ORISR S, TR ]l 45 58 70 B AT 2 B A (BTEBOARE LT, IR IUERE S ) .

join () BFHFRIE, PNTEMTVOTEI, EEIFIFFARR KB N FRFRITS), IFERISLR
A E e ORI SHOT LU MROE R SN 5, AR E 2 XIOFERIII%. XT3
FATHADS G AT EAU T

39 REASR?

WRBA G K7 H W trylexcept BBHURAER RN . Sk EARTFRRIEFEIERER . 7E 2.0 Z /I
Python fitAx H it 2 fiT X 15 e

try:
value = mydict [key]

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

HA SRS dict FEATAMTI AN A key I, XAH T ARAZRXFERIE, ARE0E B IR A A -

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

TR FPREE IO, AW DA value = dict.setdefault (key, getvalue (key)), {HEj#EZ
WM getvalue () BIETEE, KATERTA L FERS NI T VAL o

46 Chapter 3. g itF0/7 %% R o &%
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3.10 H{t4 Python thiEF switch = case {§4) ?

BSRUL, S5ea SE RS — RSN B AR (HEE M E G HET . M Python 3.10 J+ i
AT PATRT B HBIE i match ... case IBHPRVLECATE, siFFE s SRIPIE &, —FRIHNER T £
Wi —FVE if. .. elif... elif... else,

X TR AT REME FP AT R BRI 0L, AT DABIEE— A5, O case RSN B S IR R &R B4

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

func = functions|[value]
func ()

MFFRERM I, WPAE I getattr () WEAREARE LRI IERIE—E R

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

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

SO T IE AR IR, BIINAGIRE) visit_ . WERBCAXFERIRIZ, WERMER AAZEERE, BaEH
F5RERS IR X 52 BT 34

B A 258 32, 38 C 1Y switch-case-default AR AT AT AERY, (HHE M HME, HICELE,

311 MEAREBRRSRPRUEE, MERKBEETRERFNGIES
B ?

B ORSER)Z, PR A Python MERR MR 2 /0 —> C it AL, $7fnT DARKIN [7]35 Python.
L, —A>58 B0 LA 52 LG BT C A ZAE S0

HS 20 Fiafse, Stackless Python f—NSg EHUFBO AU IERS, T DAk C Hitk.

3.12 Aft4 lambda RiIAX AR EIEL 7

Python ffJ lambda ik XA RELL & 4], A Python RYTETAHESUA REAL BR ik B 7E 2k X N TR A1) AR,
f£ Python #t, X HAE— AN HAY MR, 5 HARTE T SIS AERY lambda SR, Python ) lambda Hi2
—RPEICATS, AR AT E SR B i -

PRALEL 222 Python FRERER— 28R4, Sl AE Ryl s A . [ i Tambda 1 3 Jey i SC ek iy M-
DR ARANT B BRI GE 44 A5 - (EIR R — U E R O 5 (B RY2E2ALS lambda KB AL YRS
FSEEIE) I JRAL !

3.10. »{t4 Python % %# switch 5} case iE4) ? 47
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3.13 TILLK Python 4RiZA# 28K, CHHMETH ?

Cython £ RFaf7 A ] PEARTERYIZ UK Python 4%y C 9. Nuitka j2—1> Python %% C++ fURBIHT 4 4 i 4%
B H AR S 5e Y Python 1575

3.14 Python IN{EIEEHN%E ?

Python 774 B AT BURT 5L 8. Python [ARHESEBLCPython (51 T HORAE A W Y5 RS 5, F0l
JH 5 —RILHRRUCHES | IORER, 2 S SAAT I ERAS: I SR R A RS W] U7 I B A AT B T LR R . g A8t
BT PATESR I RBGEIAGE 5 B AL A 2 R R 4
A, HARSZE (0 Jython = PyPy) RIRE U I AYALAE] , An5e AR mIices . AR xR Python fURSHK
BT 51 RS BT 0 W b 22 57 ] BE & S BUR LR I R A I

fE—2% Python S8, PATR AU (7E CPython H TAERIRYS) WIBESHFE/I S FHIIAST:

for file in very_long_list_of files:
f open (file)
@ f.read (1)

Spr b, fA] CPython Ay AR AR 58, BRUCKT £ AYBIRIEHAR & K P Z BTR SCIE. AT, X4
GC, XL G L BEAAS [l i ELAT REAR K i 1R] il g (FK )

ARG S AT ) TAL AT python SEELAGAUTE, IR S8 06 PHZ SCPF i Bl with 1545 Joi€ WA BT S840
fil, AR

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

3.15 At 4 CPython R {EHERSRIMIREIKF S ?

B, XA CARERRE, HILARERATE. (2R, FRMIHITE Boehm GC £, BHEET X $#HE W TFE (H
ANRIATE) WilmfAn, REEEARFZENRY, (HiA25%E2 &N ik Python (i E, FEMH
AT )

24 Python fix A 2| HAM R 25 W BfAE G GC e B — AN A, FEJH 5717 Python H1 ] A GC 241t
IS R AR MERY) malloc () Fl free (), Mifix A Python [V HIFE7 Al GEAHEE @ /7B malloc () #
free (), FHAIEZ Python B4 . BfE, CPython W DLE F TATA IERASEEL T malloc () 1 free () HIM
Vi

3.16 CPython BHEt At AFREBAEAE?

4 Python i th I, M ARy 212k Python BEHeT | I HIAHSIF R MU BERERC. WSAE(E0RFRS T, WIwThE
BRI C 5L SR 122 R T AERRCHY (BIA(R Purify SRREAY TH 20 AR S 7) . (L2,
Python {3t I F I 2T 25 1 BB AR 4.

AR LR ) Python TEREHNMBRFLEN AT, TN atexit BEHLEFT— I e%k, SRHIMBRIXLENZS

48 Chapter 3. g itF0/7 %% R o &%
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317 Hit4F B TEANTIRMIELE 7

FEMTCAL R SRAEVE 22 07 sCHRARA B, (R AT () 07 s AR B RN JeZ 2 4 2 2K b1 T Pascal
records B C structs; BN H A FERA NI SBUER] 1R —A4> 7 L BEAT BRAR A B 4 Bty /N2 33
oo BIAN, —AHRIRABARATE 24 ] i A B = A 4R TC R ROR

)5, AR HANTEF PR e T O AT A RCR Y S E A R R 2O gaR R RS
Z. BN, os.listdir (".") R MUFLHTH S PAFER SR SR Z H SR — P30 F
IFAE S H B RAT SRR R G A & PP RT

TCALRATIAR Y, XMW — BAE T, SRR AIHE S E TR . SRR, XS
IRZNT DA RO . A A ICR AT V7S key, DHIBE L RERFICAIRIARES R AE key .

3.18 FzRE NI CPython shscin ?

CPython 5152 Pr ER2 N AR KIERYRAL, A2 lisp MARAYBER . L SC BB IR AT 52 (495 | R HE L5
A, FAESN LG OR B 1 R B AR AL K B 8t
RFRRGIFIK a (1] BERMERA S IR RNSRRG T X .

YA SARAT, KFPRREG R RN FH R T — LI 7 YRR A NI A P s 24 B2
RGN, Sl LEBMNY ZSTa], DASEAERE TR LR AR 2L bR RN

3.19 F#ZINfI#E CPython fhscEiag ?

CPython {7 S S BN MR/ PR Ay . 5 B-RIRIEL, XA RZRCHOL T otk (H al WL #41)
Peft TR PERE, HF B R R

TP TAE AR M hash () PERECOT R I AFEAE AN B IEA D o I A IS AR S S A L T 3EFE
P FE M RIE A ;s Fan, 'Python' BMAISHIEEN 539294296 1fif 'python' XN HAHZE T MEF
TR A DA TTRE N 1142331976, Bl G iR SR T 3BAE— A A AL A S AE AP O o Bt
PRAFAE Y R LA ARG A (E, XA TSR H A B IA] - BIK O FR¥ER) O(1) -- HREER— Mg

3.20 HitAFTH key AR LH ?

UL e A RS B A SR BT SR A (R AT AR B . R R AT AR, W AT B SR8 Ak, PRILEE
WA ER S AR A, (i, T I ER S AR TE I e R R RN R, PR E i
BUAEH . R)5, YRl e I AR R RR N, IR REIE, PO A AR AR Rl
I, MASEREE, FOATEZE AR PR BRI RIVES A AL

WA ISR RG P, AR e oyocdl; Mkt tuple (L) BI04, HEHS
S LA . JCHLRAAIAER, PRR] DA S .

EAFE A — SR 2 o )y 58 :

°%ﬁﬁfﬂﬂ(ﬁ%m)ﬂﬁaﬁﬁﬂﬁm,ﬁﬁ@%%%%ﬂﬁﬂﬁﬁﬁﬁ%%ﬂ%7ﬁﬁﬁﬁﬁ
25 B

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

317. Bt LAHBME TATITIRSIBIE 7 29
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251K —" KeyError 7, PN “ATHMMAY (1, 2] A id 5EE—ATHRY id K. A0, ¥
R == R HB L, AR s .

o FENSIERA BT X B, O AT AR RIS R AT AR SR B S5, RIER
AR R HEATCFRIER o

o ARVPIERAN N, EER AR EBEEN]. MREINIC B SIS, BOR AR AR R R — 2
PABRERRORE R . BEbf— A E R FIALRIH: d.keys () HEEEMERS ] AT IR B .

o FRPIFNMETILR S, MAMCOY AL MU, B ] ABCE AR TR 525 4] PAGE )
BN FRANN B IO RRATAT P 7 A B S IR 2 5 i R 5 R AR L vl 212K 14 I X e ic o A
B KA GGl i & T EUCHRIAR.

WERARA R, DA B A ASERE XA IR, (HE B Zi H AR AR AT LAKF— AT AR S5 (R e e — A
RIRHA __eq (O Fl_hash__ () JEMIZESEGIT . SRIG IR RAAITE T3t (BUHARE T A (B
ZEFR) I ISR R R IR A (A R T (BOHAZER ) ORI E -

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

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

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

HR, WATTE I T oA S B 5 AT REAN AT DA BSEAR t F) PT REME AR 1552 2% o

A, AR, W ol == 02 (Hlol.__eq  (02) is True ) M| hash(ol) == hash(o2)
(Bl ol1._hash__ () == 02.__hash__ () ), LIRXEEEFEFIA . IRV BEN X LLpR ], 3R

HAtELT hash FYZEFRE £ AR

X ListWrapper B, REREEAT T M AR A1 BL 2 1 91 A RESE el DA S0 5 A T A0 o BRARAR
HE A BN T TERH O R DA KR BE IE A I L K 45 R B SR A5 I AN B AR AR R 4y

3.21 At 4 list.sort() i/ BREIHFIIR ?

TEPEREMREBAIRGOL T, (OO THEP A fil— s e —FR 2% . NI, list.sort () XFIKIATT
YRR . O TR %, BEAKRECHFRSIE. X, MEFEHTREIA, HhFERE
RHEFFHIBCA S, A 2 BN 3512

WRBLRGESIZ, W NE sorted () pREL. MR BASEHERI R AR P QIR RS2, X THER
FRaRMml, B, R Ak A ) % keys HEFF:

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

50 Chapter 3. &it#055 5% I 6 RE
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3.22 fn{a#E Python g EFISCHEREOME ?

H1 C++ Fll Java 515 5 SR AL ATRLEGE O RLTERA TR 7 IR M B B . VR AN e 0 LT 4 24 136 1)
5 il AT B AR AR

Python 2.6 ¥ il T — 4~ abc Bile, V@ L4 5 2% (ABCs). R J5 v Al isinstance () Fl
issubclass () R A LRI A ZELI THER ABC. collections.abe fELE LT —4G MK
ABCs fflfll Iterable , Container, fl MutableMapping

Xt Python, ¢ A2 1Ak T DA i 20 P 09 38 24 SRR R 3RA5

AN PRI R T DASR A RN, o T DA REER 3 CORLIE AN — 41 Bl . 172 Python BLBR ] DA
YERMIAR AT, PMRBLRI ARG “ BRI . RIGER O Ml Ee LR, s & il DA M a4 1 Y
A ER “HEARY (stub)” BUMEEFTHG B, WTPAREI doctest Fl unittest MEHREEE =7 MHHESL KA i
FERMINAES:, st iy a7 .

I 24 1 I CHURR RE 1 52 35 Y42 T RV —FEARE B AE Python MY RN W AR FP . 50 1, B REMUS BT
PR32 L o RE e O L Jg btk . I, 1ist . append () JriRBEN 2 A~ Pyial SR it R R IS
JLHE; HEOMIEENILIRE 1ist . append () SEBUR MR EAYREIEF AT B, (BAEM ST i A%
JRTEERAR A D1 -

SEMINEMERA N, HAR B BAHRA BT R 5 T M. —Fh H 8 A7 A S 1 1 0 18 T
K, EEORAEG AL BRAUH 2Z B i SE 0 S MR B 2. 249K Python SR ¥ IR R SRR 1K 7
2, AWg ST L 51

3.23 Att4iw®H goto ?

TE 1970 454 AAT T RE) A ZBRHI goto W RESEURELSME “RARA” FREEMEABAME MW RS 25
QuEE, BREAVER, HFEREBEIITH S (78 Python @i i 1f iEAJFI or, and A if/else
k30) FIMEER (i while Fll for ih), HAJREL S continue Ml break iH4]) AWK T .

AT ] DASE F S SR A 2 RS R B0 FH Y “ 454448 goto” . ¥ A SEfS 53 T PAJS i HiAE ] C, Fortran
A HABE = AT AR go 3 goto £544:

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

except label: # where to goto
pass

XA VBRI R, (HRE F SR goto M. I Y IEE A .

3.22. tnfaE Python dhigEFOSLHERE OHIE 7 51




‘with obj:
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3.24 HHHLIRIEFFFE (r-strings) FEELIRFHIGERE ?

;@%mﬁ,ﬁﬂﬁ%%%ﬁ&ﬁﬂ&%%:@%ﬁ%Kﬁﬁﬁﬁﬂ%ﬁX%ﬁ%%iﬁ,%Ti%ﬁ%?
T

JER AT BT S 17 AR ST B C R SR S BEA AL PRES (32202 IR WIZIK5 [58) Bl A

B AR PSR AN VEBCAY R RE ST S B, DN R AT H R LR, Sk, AevFlad (i 5155
R SCBURMLEG SC 4 o 24 r-string T E TR H A, X 2E R TARRIAR 47 -

R IEAE 2 7 Windows B#AR4, , LR ITA Windows ZRGEi FIHRBE ] IEAHEL

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

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

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

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

Python A5 —#f with {HA]EERF— MURB I AT RAGEA . FEIE AR H RS Bt R g AU . 2t
T A FX R 54

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

A& Python Ht, iXARH A4 & AN -

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

Python i I B8 . F5EA AT REALEAEZATIN G| MBS @Ak o 0] DABIASHIAE X SR I8 i sl e 18 B R«
R TCAE L ] B B B M S U R At 2B e Rt Rm s A r?

Bidn, RAAN AR E:

def foo(a):
with a:
print (x)
RIS BARE a WA — 148 x ISR JEYE. AT, Python Hrstf -2 BES IR MRS IX — . 28015K 1,

WER a B—PNBEORAR KA 27 ARG D0 < MERAE, ERTGATE with BHRNGEEMN?
YRBT UL, Python A SIS (E AT Y e 5 4 IR X -

IR, with RRMIEFRHER ER G (U ) 78 Python H ] DA IR ERAA LS B . A2 61

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

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

%m%ﬁ%ﬁ&ﬁﬁﬁ%%%ﬁ%,ﬂﬁﬁmmﬁﬁﬁﬁﬁﬁ%%%%,ﬁ%:?ﬁﬁﬁ%?%ﬁ*ﬁ%
T o

FIATT PARE— BB MU SRR, BN “mi s, T BT RRMERY B T RHEE T (S
https://mail.python.org/pipermail/python-ideas/2016-May/040070.html) ,

3.26 A piEAH AR ZHE with 54 ?

AT SORIE I, B R SOE PR A 2R e JC R I TR e WIS 0L R, 24— ARl
PORMERACE TR S, ATREFE M. WERTEE, W with A PR EMRN contextlib.

closing (generator),

3.27 Aft4 if/while/def/class iIER)EEE S ?

B9 FE AT ] S (ABC 55 LIIETRZ —). HIE— XA

if a == Db
print (a)

5

if a == b:
print (a)

RS RO S 2 R, X FAQ MR RGBSR R AR X
HA R R ¥

73— NURCE G A i B S Al A TEA R R R B A AR S 5 AR AATRT AT 4R 8 5 R b i 5 20 o 4
BE, AR e SCA A T SRS AR A AT

3.28 Attt 4 Python #EIRFTANKEA FERES ?

Python FLVFAAERIZ, TEALRIS IR FER I R R -

i, 2, 3,1
("a', "o%, "@,)
d = {
"A' i, 51,
"B": [6, 7], # last trailing comma is optional but good style
}
A IUA B SR VXA

WAV, TSI FRESGEZ TS, WEESBMEZ LR, PEAASCESE E—A7 i
To XEATHR DAEHHEY A SRR R

AN UL S 2 FEEAZ WY ER . BN

3.26. 4R AM AT ZH with 1549 ? 53
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x = [
llfee",
"fie"
"fooll,
llfum"

]

XMHNFHEELEGWUANTCE, BERF EAE =1 "fee”, “fiefoo” Fl”fum” .

KR o
FUVF R I 5t T A AR AR B2 5 A

KRN FAE 5 A] DABE RIS A IR

54
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cHAPTER 4

REEFES FAQ

4.1 & R Y HCHE B o) =

4.1.1 IR BT LA RSKM X ESRERRE A 7

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

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

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

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

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

import sys
print (sys.builtin_module_names)

55
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4.1.3 7 Unix chEHELE Python RIS 1T ?

IR B SR AU P HATHY, FFHES—ATRRELA #! Fk, JETHER L Python fiREZR I BR A
H— S A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BRAREMEE, BRI

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

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

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

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

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

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

#! /bin/sh
mmww.n

exec python $0 1+ms@"

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

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

4.1.4 Python thfF curses/termcap g5 ?

XFF2E Unix 245 FrifE Python A% K AT TE Modules - H s H 7 curses A5k, (HERIATFA S G0k, (I
= AF Windows F& AT Windows H1{% 4 curses ik, )

curses FiH T FREAY curses B, [EI 574 ncurses #11 SYSV curses IR Z & ANNAE, LB, A~
[ AT AR SO SR B S i XS X MU A KA BSD curses BUREAE RS, (H2 H Al
TELAEI ) RGN R 2 AEAEIL TG O o

4.1.5 Python h#E7E354l C B4 onexit() HEARAD ?
atexit BIHURHL T 5 C ) onexit () RN REL

56 Chapter 4. {REDEFIIEH FAQ
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4.1.6 At aRHESLERHFFEIIE?

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

[handler(signum, frame) ]

PR 724 P A T

def handler (signum, frame):

4.2 EHES

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

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

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

REFPI “a)m @ AR R R

if name_ == "_ main_ ":

main_logic ()

FEHCEAERR TR B JE T

— BARAAR P C AU — R BN NI A S B, ARBER%20 5 I s BORAR X 24T . W DAY
H 3l AT — 2 5 0 I G2 B . X W SR DLP- 75 2R TR, {H2 i T Python S N1t iy
HRGHBLE WA . AR LA 5 A=A (625 405 I R R e AR S M B A A8, R A5y
S Ty B AT 1) L 2 I

FEFP AL SN HA B Al ASE I E A E

if name == "_ _main__ ":
self_test ()

WL Python SEHLY “fi” #2101, BT M AN E: 1 A2 BLAR 74 ] DAFE AN 1A ] ] i ik
iz .
4.2.2 E#H docstring GIE3C# ?

pydoc BB AT AFIARIK Python JEACHS iR SCR 545 H3 R B HTML.  AHSE o SOR 57 R R B8 APT SCRY
P75 epydoc. Sphinx t AT PAALFE SR FAFER IR -

42. FHES 57
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Python Frequently Asked Questions, & {Thi4 3.12.4

4.2.3 ERF—RRAKE— R 7

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

4.3 ZIEHEX
431 EFPERERSZRE?

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

4.3.2 BMEEWBERAET Afta?

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

import threading, time

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

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

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

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

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

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

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

time.sleep(10)

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

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

o, ARARAE G P ) o KR SE, AR DA B H RS, ] queue BIBURAIEME 5551 RS
Queue FYEH AT —MFAXGIIINE, et T .put (obd) FIAGEMICE, HHATLAM . get () Frikik
Wﬁ%oﬁ¢%%ﬁﬁﬁﬁﬁm%ﬁ¢,M%%%tAE% {7

= NN DGR

import threading, queue, time

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

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

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

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

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

IBATIF S AR N i

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

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

(& F )
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(#z E70)
Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

ERBIRA SR ARIE Z (5 5 Queue JHRAL T 2R 1.

434 EHEMERTEREEREN?

Python VM N34 Adi flglobal interpreter lock (GIL) JerifR[FE—mfa] R AG — I &fiiafT. 8% Python H&7E
FAEIE A Z YRR s VISRl A X & sys . setswitchinterval () 5. A Python ££f7
WG, BT 48 AR — 435 XTI C AURS SE BT 2 IR -1 .

S b, BRI ZE R EE HARR PYM A5G Se B FE M Re. miskhs b, XA (int, list, dict
%) mteArE CRET BUEREETH.

PR, FERERARE TR (L. L1 L2 253, D, D1, D227, x. y@X%5, i, j&int4h):

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

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

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

XA T

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

B AT G B ] RE AL AR A5 T RO i SGR VA X BEXT G __del () 53k, XTfE
Sy E N W BRI T R R ST AN . A REN T R R B

4.3.5 A HEMMIBR £ BRI ?

global interpreter lock (GIL) il % ##04 Python & i 2 ik 55 4 LI ARG 1, A (JLF) i Python
RAS H A FEIREE] GIL B A BEiE1T, FrPAZ A2 Python R 5 H BB &b il —A~ CPU,

1E Python 1.5 X, Greg Stein & T — 52 % T 4 (“free threadings” #p1), T GIL, F Mk EH
A Bk A . Adam Olsen it 7EA ) python-safethread 35T H HUHL T 2RAAM 5280 . AEMZ, HTAHT
Rl GIL il H 7R AR FE B, X A SEB0AE B AR P i R R AR A I B TR (28 30%) .

HXH B IRE R REAE 2 s ARG A Python! (R LFTRRHEST 5 A2 * 3ERE *, MIAEZE * LA *.
B concurrent . futures M) ProcessPoolExecutor At T —ANMaj B ¥ s WERARIE ST
Fo MR Z 4], M multiprocessing SR ILRITE APIL,

T C i ARA ;B C A ERFEI A RIAE S5 1, ST AE AR AT C AU PRk GIL,
TEHALEAR AT, z1ib Fl hashlib ZEbRifE AL E 2 XRE T .
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WA BB GIL Wiz FRaR RSB, ARSI R RSN ZIL X g . NERE, XA
RERE . T HETFZ MR SEIEA 2JRIPIRE, NIHGX R —IRE R T AE. 250k1E, /NERERRE
PR GATEA, RGP A GRS B RARIRS P . HAL RIS A En BB s)5%, XA
HAS R R S B RIS . 2545

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

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

4.4 WA S5tk

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

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

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

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

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

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

443 EHIER (RBA) —HHIKIE"

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

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

import struct

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

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

XA R (B s SRR SR ) , IR TTLAET array Bk,
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ik

RS R, FRER G DA TR SO X HCY open () BB "rb"). IR (EK
W) A e i, SIS ASCARREETIR, £.read () SR str MR, MAE bytes X5,

4.4.4 {l)F os.popen() BB EEARHEEH os.read(), XZAMHA?

os.read () B NIKZERE, EHEIIH R CHRGRFF— H/INERBFIRFT IR SC: . os .popen ()
R — RSO R S, TN open () LR IR L, L, WIREM os.popen () BIEHH
BIE p IR AT, RN p.read (n) .

4.45 E#EipiE (RS232) &0 7

XTF Win32, OSX, Linux, BSD, Jython, IronPython:
pyserial

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

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

Python <42} Z Jt—AXHE)Z C U RS w24 .

X} F7E Python Hil o Y open () BB EEAY ZBOCEXT K10, £.close () A Python )£ B4 Hibx
ICHE XM, IHHSXPBRIZN C SUHRRT . 8 £ Pk oy b, Mriasoh s B shab .
{HHF stdin, stdout Al stderr 7£ C H 45k ML, 7E Python H -t £t & T MMUAEFIRALBE . 24T sys . stdout.
close () &4 Python FY LM R FRICNE K H], (HR R4& KM 52 BRI SCUHRTT .

B PX = F ) C SO AOTE, ECIRM IZFIARI SR X e (e, Xl e g 43 V0 i
JE) . MRS MG, ] os.close () :

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

WFE WA A R 0, 1, 2 fUR

4.5 M4 / Internet 4538

4.5.1 Python thiy WWW THEHA?

Z: [ A5 IE 225 T internet F1 netdata 33X PR 2 (1) N 25 . Python A R s As He SR 35 By b AR 55 ity FH 25 - ity
web R4,

Paul Boddie 44/ T —14 7] FIAEZR AR Y, DL https:/wiki.python.org/moin/WebProgramming .

Cameron Laird F£ https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_
python 44t " —4145 5 Python web $A RS I 5L«
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4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?

KATEE L POST EHIRUM L, 280 e f&7 s g ?
). XEZ M urllib. request K HF 1

#!/usr/local/bin/python

import urllib.request

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

# connect and send the server a path

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

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

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

W
o o=

2 urllib-howto FEEUEE £ 50 .

4.5.3 £ HTML JEERATAER ?
PRATDAYE Web 22 wiki Ui $031VF 2 A R BERE

4.5.4 EH{ER Python BIA % XlB 4 ?

i) smtplib BRifE FERIHEL .
I AR A2 B AR MR AAD o XA T T SR SMTP HpSU 3241

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
(B R T)
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(B LE10)
server = smtplib.SMTP ('localhost')
server.sendmail (fromaddr, toaddrs, msqg)
server.quit ()

76 Unix R 48 9340 7] DA A sendmail. sendmail #2519 A2 8 FEA M RGEH A —H, ABZTE /usr/lib/
sendmail, BIREAE /usr/sbin/sendmail, sendmail T} T SX A rfE B . DATF 2RI :

import os

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

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

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

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

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

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

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket By connect() HiEEHFERHEZE ?

HESH select BiigbIE socket 54 /0,

BER 1F TCP 182 & AEPHZE, VRATDAKE socket 5 A AEPHZER A o XA Y /RAT connect () B, JRIGFEASLR]
SERERE ORNKATRE) B2 — NSRS . errno B R¥H . errno.EINPROGRESS F/niER:IF
TEFAFTH, (EMRE . ANFEPEIERGERHREINFEE, MR ERE— TR RG2S R I AME.

RATPAE ] connect_ex () kit @ Fa . BXF Nk W ermo fH. ZLHATRM, VRAT AR S FK
P4 connect_ex () -- 0 B errno.EISCONN Z/n B &L 1ERE - 80 F /Rt 1] DA I socket 1645 select.
select () KA EHEE.

ik

asyncio BIBRML T M B AR AR, BRSO RS IR M A, %=1 Twisted
PR — AN HIhRE 4 R AU

4.6 HiIERE

4.6.1 Python h/iEFEBMEOD ?

Ao

FrifE Python T840 T HE T R4 A WA A3 11140 DBM Al GDBM o (b2 AMAA salited b, ZBIHRAL T
— AR R ET R O R A

REWR AP C LI Hs . BF Wl it wiki D0 SRECEZ (5 8.
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4.6.2 £ Python chin{aSEEF R (L5 ?

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

47 WERRF

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

import random
random. random ()

TERFAR [ —A [0, 1) XA FEAILEE S
DA AT 1V 2 HAR L IR A s, Bt
e randrange (a, b) &[] [a, b) X [a] NI —EEAIEL,
* uniform(a, b) 7E [a, b) R[AIEEHE—F AL
e normalvariate (mean, sdev) {#iHIES (E#h) 10 RFE.
A — B R B BB P A B TR, il
* choice () MAEMTH PREPLERE—1ITER.
* shuffle (L) SXFIERITIHEHEHE, HIFFHEEYIBITEL.
A Random 2, ARATRAKFISEGIAL, I RAIEZ A BT A REILEA: 12 -
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CHAPTER D

¥ RARNE e

5.1 fq[LMfEM C EECIEBCHERND ?

ey, ERTLAE C Pl & W, AR, SR 2R AN AR, 7530 extending-index AL,
REHH R Python 5 FE LI X 4> 28T

5.2 ALMfEMA C++ IBESEIBECHERRD 7

B/, ATDMEH C++ 3% C HIHE . 15 Python include SC{4: S il E: extern "C" { ... }, 37 Python
TRRERS R R R A HTIE: extern "C" o HAGME KA 2R EEHS C++ MR ATREA R — M &,

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

Cython Bz HAH S H Pyrex Jg #3232 W o i i 1 Python JE AL A B C AU )4 i%4% . Cython il Pyrex filifs:
MMITIETR24>] Python [¥) C API R[4 59 &

NIRRT BEAT X F 2 Y BN AFAE Python ¥R C 8 C++ FERYHE 1D, ARATPAZAR A SWIG %5 T H R
Y BRI R k. SIP, CXX Boost By 3% Weave th12 J T3 C++ R T,
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5.4 tn{g £ C I T(EE Python i ?

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

5.5 tnfa#E C h3HEE Python FKixXK{E 7

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

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

KPP XS R A, 2 o, PyTuple_Size () R [ HKFEIM PyTuple_GetItem () RfiR |45
ERGT EWI. XTI R A R R PyList_Size () Ml PyList_GetItem().

XTI, PyBytes_Size () SR PyBytes_AsStringAndSize () FHH— 1 HALA
KJERIFEET . TR Python TR0 G AE AL 5 2 T IR ] C /Y strlen ()

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

A A% Python X4 ES APL, S FTIEE % #4R4t——% 2 Include/abstract.
h THEFE. B PySequence_Length (), PySequence_GetItem () XA IH 2K 54F & Fh
JE1) Python 7 A 47542, Bb A AT i F i 22 HoAh A A0 B 5] AN (PyNumber_Index () 45) DA
PyMapping APT H{) & FL i 4545

5.7 wnfafEf Py_BuildValue() BIR{EERERIITTA ?

KRAPL. WiZ{fiff] PyTuple_Pack () »

5.8 tnfg M C AR FEIE?

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

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

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

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

A de WEITIRIE N P H € 7. AR BT IR mH{E T i A 1
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
I3
else {
Py_DECREF (res) ;
I3

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

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

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

X — SR B R io.stringTo 2

>>> import io, sys

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

>>> print ('foo')

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

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

hello world!

S RRERCR Y B E X GAREA R LAY -

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

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

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

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

hello world!

5.9. wn{a#Esk PyErr_Print() (3TENZ stdout / stderr H{ETAE) BI%H ? 69
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5.10 M C el A Python 4REHIIEIR 7

ARAT LA I 4 Ty sUHRAT — R T O G (5

[module = PyImport_ImportModule ("<modulename>") ; J

MR R FA (BIEEARIELET sys.modules W), IXAWIAMZRE; 75 e H 2 (A7 5 3% ]
sys.modules ["<modulename>"] MIfH. THVER T I A SRBHIN AT M 6y 4 25 08 H2 i R
VR IEALHAFAET sys .modules H1,

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

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

P PyObject_SetAttrString () AL As Bt 2 v DA .

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

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

B C++ B, HSRCIRAES, HiEf HtbikiF?

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

LRREFILAABATAFEEN, QUERBCAHATA, WMEE R R I, (BRI — L LI shell A<
F, T HIXAS bug R/, FBERAMEFREX AR )

5.13 wnfalifiky & ?

f GDB Sy 4 — RN, FEMEY A2, AREEY A i B
TER . gdbinit SCPFH (BAHK) W4

[br _PyImport_LoadDynamicModule ]

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

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

GRS E

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

515 AR “WATFEE" 1 “WATN ?

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

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

1E C AT LA E R B R B 2 ] PyRun_InteractiveLoop () (AJREFERASRAZEAEH) Ff1k Python
PR A IR AL B A . BT DA E PyOS_ReadlineFunctionPointer () g %A H & i A K.
HEREZIRN, S Modules/readline.c fll Parser/myreadline.c .

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

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

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

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

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

5.14. AR Linux REE L4iF—4 Python #3, (BREBRD—EX#H. HA? 7


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

Python #£ Windows _t &4 Il (5] 2

6.1 FEHTE Windows TizfT— Python 2% ?

XA—E AR, AR R E 2 9GEAE Windows (@ A Tz BFR ik, —YIsEmsil; A
SR, ARV ERN ALV

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

[C:\> ]
BT FEETBESANR], 17 HJST A A RELA HABAR T, Fro MRt & BRI R AR 7S -

[D:\YourName\Projects\Python> ]

HB B P 25 EL R B e 55 0 e v AT i s R e B . 4R RS TRXEE— AN DS, T ARG IE T
Python 27 T .

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

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

[C:\Users\YourName> Py ]

LR VAR e VEN VERe s H-OF NILE

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

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

>>>
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RS T 28 A “AXE B FTTT . X EMRE IR T ASE A A Python IEAJEIAS, FHAEERFHITEFAG &
file X/ Python i KIYINEEZ —. MIAIUDRBAHFERLR:

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

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

PRV RE & BRAETF UG SR B X FE— N2 H 46 » BT 425 » Python 3.x » Python (4 4-47), BiTE RS HEH—4
B >>> PORBGHE . T2 G, WRIEHH exit () BEEHE ctrl-Z HABEHE DR 2TH k. Windows
STEXNE D st —A “python” 14, I HAEARL ILFRREAS IR XA E .

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

[C:\Users\YourName>

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

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

6.2 IE4it Python HIATIHT ?

1t Windows =, #51fE Python 22487 CLAF.py 4 J44 15 SCH AL (Python File) A RHK, i SCIFRALER (M
BATIREARIFT T fir <> (D: \Program Files\Python\python.exe "$1" %*). X[ DAflIATEAy <
FERFF AR “foo.py” AT RINAT. ANRA B L R B AL “foo” T TC T A SCAF Y A R AAT A,
W5 A py #SINE] PATHEXT $RbAz e

6.3 Aft2HBHE Python BEF&BaEE 7

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

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

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

6.5 *.pyd 3% DLL X#FHERA ?

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

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

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

1£ Windows [ FH 7 H i A Python RS v DLEZEUIR
1. i ANEEHEP Python 4t F| /71y exe SCFH. HE Windows |, Python WA75i/&—> DLL PATEAFR S A

A G5k DLL [, (X2 B /e BAE I R B A SR B st ) IERMMeE, Wiz eai s
pythonNN.d11l; Eil#H LS C: \Windows\System H1, NN ;& Python [ RAS: | fFlan%is"33" 1t
%% Python 3.3,

YR AT DA 3 9 RO [ 1) 7 s 8545 3 Python o fNZR M 1% B 5 5594 %) pythonNN. 1ib , [iizf7Ti
YRR R B HEHE pythonNN.d11 . (—fi&UHA: python NN.1lib 2FFigH “import lib” | XfT
pythonNN.d1l . ‘& HE X THRRNATS.)

AT B R AR K b fAT Ak TR R W, — UIER A aE AT B A B AR AR RS b A i Win-
dows [] LoadLibraryEx () /)% Ml 2k pythonNN.d11l . AU R iF 06 25 {6 ] f# J§ Windows [¥]
GetProcAddress () BIFEHKE IR pythonNN.d1l PFEFHIEHE () Python f#) C API ) .
7 AT DA 2E 4541 X HEARTE ] Python C APT Hr ) fFI AR C ALRDER 2 A -

WERAR R SWIG, AR AR ZR 5y B —4> 5 (A5 I A B A1 5 35 T {3 Python i J#Y” 5 R ASEHL
SWIG AR BETA EBRI AT . SRR EAREER E AR .exe SUPRY Y C AU (D) R JCil B2
— > DLL 3Cff, X e 7 s A

. SWIG 51—~ init B %L (—> C eREL) , HAFRPLT I RBREZ TR, G0, AAAELERA 4 FR 2
leo , U init b BCRFHAR Wy initleo() o AISRAEFE] SWIG BISEIE, N init bR ACRFRFR A initleoc() o XA
AT > H 52 8 A Bt B 2k

PRAT AR B 2 iy C AR S HE B exe SCAY PR 2 ) 00 463 Ao R 56 ) T8 B3 A Python | (X
T A K ARIC R )

- I, AR DA DA S ACRS B 9 AR e 4 4k Python AR .

#include <Python.h>

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

6.4. BEH(ER Python BIASIETHRITIH ? -



Python Frequently Asked Questions, & {Thi4 3.12.4

5. Python C AP fE7E AN ISR, WNSRARME F % MSVC 2 AN ik 28 Al T-H 7 python.dll |, 30KF 248150 ..
W1 #2532 FILE * S IERY 05290 BREE 2 i R B oA IRAEN , BN R Sisds
Hi struct FILE MUAREHS AT A SEBUR BB R iX Suf e AR AR Z ST B4
I 2: e void pREAE L ALAERRIT, SWIG 24k BiDA T 1Y :
Py_INCREF (Py_None) ;

_resultobj = Py_None;
return _resultobj;

Py_None ;72— , EJ %} pythonNN.dll #1475 _Py_NoneStruct [ W BHR &5 o [FIFE, bt
PRFAEZ S AR EREE T R PSR B4y -

[return Py_Buildvalue (""); ]

AATRERE T SWIG /Y stypemap fivd H S # AT, (AIRTCEMIL T (T — 5841 SWIG i
F).

6. i /i] Python shell J{i& )\ Windows L A% /7 N AR 57 Python MRS 67 A 2 — M 2585 ALY
FUREA ST T8 RS F6 1 &%, MR, 4 (8 wxPythonWindow &) [WiZAd—4 “AH fRRiet
Ho % 1343 Python EREARR A S . ARATLAKF Python 11 i/o F3E [ B SCRHRERY _ LR _ X4,
AR A 5 28— A5 read() Al write() J7 A1) Python X4 (FE4 RASHL E 30) o

6.7 WfAitImiB2E A BT Python [RREEHIEHA tab ?

AR FAQ AN A il £4F, Python #£:U#5%s PEP 8 , %471 Python A HERE 4 P254%; X M0/2 Emacs
python-mode ZRIA{H .

AT RS R, IR H R SHEE R — MR 5. MSVC X A 4, H HARZ S Bl E A
234 w5k Tools » Options » Tabs, ST CAF258 “Default”, %8 “Tabsize” F1 “Indent size” & 4 , FfbE
PR PR .

MR A HEAFASESEE S S B A8, Python £5| k& IndentationError 5f TabError . /R
A PAIEAT tabnanny B PARLAEFIEIAKG A H S

6.8 WA EARHENIIFIA TEERRE?

(i msvert B, BUZ—MRIER) Windows LRy R, B LT — A kohit () HTRARTA
SRR AL S, AK geteh (O I 3REU— AR ASRE L[] 42

6.9 FEizin{akFRERLK api-ms-win-crt-runtime-11-1-0.dll &% ?

RCRFTE il R 223 AR BB i) Windows 8.1 B IHAY R GEMS K42 T Python 3.5 K2 JGRYIRAS Lo 1 5EH M PR
YRIGEAE R G2 SRt HE S H0FAh T, AR U AR AR, 3577 ) Microsoft support page FREUCH XT3
L CIsATI AN T I8
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CHAPTER /

EfRAARE (GUI) &R

71 BERSEE K6
7.2 Python it GUI TRE® ?

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

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

7.3 753 Tkinter gyi5Ea

731 BEH “F4E” Tkinter 5 7?

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

— PR SRR AR5 Tel Ml Tk PERl—@ %A, Azt (] TCL_LIBRARY fil TK_LIBRARY Ff
AR B E AT .

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

Build Tix with SAM enabled, perform the appropriate call to Tclsam_init (), etc. inside Python’s Modules/
tkappinit.c, and link with libtclsam and libtksam (you might include the Tix libraries as well).
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7.3.2 7345 /O RERTREDSALIE Tk D ?

1£ Windows DASMNF-& L, AREE AT B LA [BELBHMAE— TR VO %, Tk £5 Xt 1)
XtAddInput () XFRATEA, BRI ERREEL, 247 A —ASCHRTF AT VO $AERT, %R
Bel A Tk 1 EEFR 8 . 200 tkinter-file-handlers.,

7.3.3 £ Tkinter pEHPEARTIE: AHtA?
AMGEUTEIHAR T DAL bind () J7k SE5E ISR T ERA B R T R e
#.

LR, IS E R R A . TR Tk SCRY P AR 4 focus 54 . i — MBS
CEEREE Y, RS (AR A F takefocus 1T ) .
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CHAPTER 8

At AERBE R EZRET Python 7

8.1 4= Python?

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

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

8.2 At aBMEi ERIET Python 7

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

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

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

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

o £ 5 Unix 3EAMEIERS:, 1 macOS F1—26 Linux K17, #RERIAZESE T Python; T4 & 7E sk A2
e,
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https://wiki.python.org/moin/BeginnersGuide

Python Frequently Asked Questions, & {Thi4 3.12.4

8.3 FEEMMBR Python I ?

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

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

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

80 Chapter 8. “Aft2aFHiHBE LK T Python 7



APPENDIX A

RIEXTHRR

>>>

Python % HAEA R ERIASE/R AT o 35 T ATE REAEARREAS Fh S BT AU s B R B 5

HAAT AL

2to3

o MGG ARSI, DARAE XL 2 s (165 riss . RiGTE=51%) W,
BRAE S 8 B s 2 5, ACH.3X Python HIERIASR/R AT«

* Ellipsis NEFE.
KA — 22U Python 2.x ACBFEH A Python 3.x AR T, 3@t AT P AR 1k [y A b ok Ak BHR
TR AN A )
2t03 IFRIEFE N 1ib2to3; ML A SN Tools/scripts/2to3, £ 2to3-reference.

abstract base class -- i JE%

G EL IR ABC, J&Xfduck-typing I#b 7, BHEME T —FhE G Ry =X, M2 R AR T B
W hasattr () B TRIMBSCE RS (Gl H BRI ). ABCHIAT BT, XMtk
Aok 5 HABZS, (BAMIEERE isinstance () fl issubclass () FFAR; L abe R, Python
HHFZ NEM ABC AT SEWBIESH (F collections.abe Biledr) . ¥ (¥ numbers Fibk
). W (FF io i) S AEIRIAINEL (7F importlib.abe i), JRATPAGEH abe Hibk
JefEdH O ABC,

annotation -- Fr{¥:

KRB A B KEtE. REUESEERIEMEMIRS:, B2 £ 200241 R .
SRS B AR AR B AT AT 5 1R, (He fmAs & 2B PER R AR 2 2 BT OB . SR R 5L
__annotations__ [pikEM:.

2 W variable annotation, function annotation, PEP 484 1 PEP 526 , %} W B e A T4 . 551 2 I, annotations-
howto T A I ARYE Y fe RS R

argument -- 5

TEVE R ERAB 45 function  (8{method ) W{E. S50 RWifh:
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o KT A TEREOR A RN A AR RS (BIA0 name=) SCEAE N STERTIA A <+ Y5
ME A 28BIKE, 3 A1 5 FELATRXT complex () MR HIJET K724

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

s AL E g ART RETSHNSI ESHTH T SR ENIT L AR G A A A
* Wyiterable LB TCRGAL A . 2B, 3 A1 5 FELA A g T8 S 4

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

SRR A RO o I 1 SR A B AT SR (BN 22 0, calls —¥5 . ARHEIEYE, T3k a0Epn]
HRFIR—ADBHG BRI E SR X 1 SRR AL 5

535 Wparameter RiEHRIFEH , HEILFE b A4 51 509 R3] AKX PEP 362,

asynchronous context manager -- 5335 |- F 35BS
PR Sl E X __aenter_ () fl__aexit_ () FERX async with iFA) PR T il .
Hi PEP 492 5| A,

asynchronous generator -- 535 42 ik 3%
IR BB K asynchronous generator iterator YR, BE5 ] async def & X HMERBAEMLL, RNFEZ
WHETEES yield Rk DAL —RFIATE async for JHHHEHHIME.
WARTEE #2875 A A bR AL, (BAERLOE AL R AT RE 298 7 A R B % RS, IRFEIEELL
FLRE SC, 0 AR DA
— RN ET RS await £k E#E async for PAK async with 154,

asynchronous generator iterator -- S35 1 & 75 2%
asynchronous generator RELHT BN 4 .

SERFS R F asynchronous irerator, Y4l __anext__ () 7 I 2R AT S 4 RN 54
A A R R BUA BB R A yield Rk
B~ yield 2GR, ISR ACEHATIRGS (R RMAE RN ay 15A)). 4% 754
AR E R B __anext_ () FRREIHAW T SR RAUIKE R, BN BEH AU ESEMTT. S
Il PEP 492 F1 PEP 525,

asynchronous iterable -- 525 ] 3Gk 4

—ANA[PAYE asyne for BRI MG . OAESER __aiter_ () FEERE—Aasynchronous
iterator, H PEP 492 5| A,

asynchronous iterator -- 525 k{053
— AT _aiter_ () Ml __anext_ () FYEMINIS., __anext_ () IR [E—A~awaitable
X5, async for XAHFHEMAIRN __anext () JyEIrR BB W] SE AR5 BB 5] A
StopAsynclteration B . d PEP 492 5| A,

attribute -- &
KERB|— XTI, WSS RB ARG H . 280 UL, WERXTS o HAEM: a WA
M o.a K5HE.
WX G AV, R N identifiers (1) AEARTH 24 FR A AE— X G0 Ja@ Mo A& T DAY, il dn fifi
setattr (). XHEMEMHRFICEM T S-S FB 0k, @Al getattr () KIKEL

awaitable -- n[ 245X} 4
—ANEE await RIKRPUA KRG, 7T U corouine SR RAT __await () FEHXR. B
PEP 492,

BDFL
CRBATZEMFET WIS, B Guido van Rossum, Python fEi % .
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binary file -- - JEHISC Ak
Jile object RERSEEE 5145 .. R SCPRRYH) TR BERIBIR ( xb e, rwb? ok " rbe ) FTIFO
ff. sys.stdin.buffer. sys.stdout.buffer PAN io.BytesIO fl gzip.GzipFile MJSEH.

A5 Wiext file T fRRESTES str RGISCIFRTSR .

borrowed reference -- i A 5| H
1 Python [t C APT v, 55| HRZIE—FMXREIH, SRR IZG I H . X5 8%
PN B A B — A B TR e B, SR RS T ARS BR AT G 1 B 5 — S strong reference SRR E

HetELEborrowed reference LA Py_INCREF () DAY b4 Ay strong reference, BRAEZ 4iZXZ To ik
TEEAG MR G — R Z it 5% . Py_NewRef () MECH] AR RAE—AHiistrong reference.

bytes-like object -- =i HIR%} 4
I 5 bufferobjects - H.fE S H} C-contiguous Zip X% . XI5 A bytes, bytearray fl array.
array X%, PANFZEHE nemoryview X5 . FATRIXN R ATE L P bR AR E R A X b4
VERLAE AR . PRAF R 3R SO DA Sl i B e 7 i % o

LSRR TR BN AR B IR . X RAE SR R S TSR A AR 4
Bl FfuFE bytearray PAM bytearray [ memoryview, HAWMHAEZIR Z#HI B AT AW AE %)
%O HEFENENE"); XM RGF1E bytes DA bytes X4 memoryview,

bytecode -- ‘7= ifty
Python JEACHS 29438 =765, Bl CPython f#RERS HH /R Python F2J7 1) NS . ATl &84T
TE .pyc SO, SRERSE IR T IR — SCPRR R R (AT DAGe 205 TR B3 4 13 0 505 ) o X R
HIENE S s TEARSE F AT R A TA AL SRS i virtual machine 2 1., 3573 5 N [H] Python ML)~
AR —EEH, WA—ERETEAR Python fiiA F 3% .
FATIS RSP FR W DATE dis By SO AR R

callable -- W] {& I %} 4
A G2 T AT RE X 4, T RERT Y — 2S5 (B Wargument), i DAF i

[callable(argumentl, argument?2, argumentN) J

function , BRIy JEF method &5, BT VAN G KT _call () JIERIZEHEBIHR)ET Al
JiROE

callback -- [n] i)

—MERSE AL A A DATE AR B9 A 209808 FH ) 1B R R 4
class

FHRAN A o SO SBT3 SCHE R0 B X% R SE B T A E O e o
class variable -- 2375 i

TR E AR R, I BAURAESE RS BB (AR AEZE ) L B FHE D -

complex number -- £3 %}
XA SRR G R, Hoh A SRR R R R — N SR — AN R AL R B (-1
FOAR) SRR, MEARCE TSN 1, TR E 5. Python N E T XA SCRE, RA TR
FAMC G BERTE A 3 A, Bl 3+15 . WRTRE math BRI PIXT ST A B AS 3
cmath, REWMH AR EFEEFRRE . WERRESEE A BT, ZEENEILTEASH T

i) R

context manager -- |- N LS PIZS
1E with AT E X __enter_ () Fl _exit__ () FERIEHIFERRSHIN S . 20 PEP 343,

context variable -- |- F 348 1t
—MRIEE TR R SO AR A AN FEEN A . SRR RHRAE P AT & BT AR
HARRMWAS R, Ak, ST ETF OBk, —MUTERET RS EZA LTI, WA E
1) FERE R I R RS AR i TiEER . 20l contextvars.,
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contiguous -- Y:4%
—NEMNR S C i 425k Fortran & B 90N 2 L0 . B2 C Fl Fortran S . 7E—4E
B, A 2B SAHE NP IS HHES ], SRS IGRB RS 0y . fE24E C-IE8L 5
o, U A HBEEHES IS B e — A& 5 U5 A 5% B R B e . (E27E Fortran 12250 2H )2 56—
e-Cli -3

coroutine -- L
PR T HIRE I — BB, FRIRE T DAYE R — 'EJ&A?F%E% SR PMREN AT DAEIFZ AN [R] ) 55
FREA L BERWKE . EAfEE asyne def iBAPRSEEL. £ 1L PEP 492,

coroutine function -- P %k
&8l —~coroutine W AR IMERETEL asyne def 50K E X, HJfEflE await, async
for fil async with XK. XLREEEH PEP 492 5| AR,

CPython
Python ZRFR1E T RIMTE LI, 7F python.org & ffi. "CPython™ — i I F1E B fRE b 52 -5 HAth SEER
5141 Jython BY, IronPython #H X 1] .

decorator -- 3%y
R UE R 7 — A R R L, BT @urapper BT ARSI TRRECS . e AmAN ) LG EE

classmethod () fll staticmethod ().

PMAREAR FUE RN, DU A eRB0E ST S ESe 45 A

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

@staticmethod
def f (arg):

FAEROR SR T8, (Ul F R A . A BRI TR TT 2 0 eR B0 SOM 2858 SR SORY

descriptor -- {{fiiA %3
EAEXLT __get_ (), _set__ () B __delete_ () FEMXNE. B—NKEH AR, B
HIRFRGS AT S TE R PEE IR Bl A . S IHOUT , A a.b RIRHL. BB — @ PER & 7E
a KW FHAERLATN b RS, BUR b2 RS, WX ARSIk . BRI AL
FIAE SR 2 B Python (1) 08, RN @ VT 2 B BRr PR AL, HFEREL. k. FHEEE.
Kk BT EARBIEN G 5%
ARG T EREZAE L, S0 descriptors B, FiiA a8 A5 H

dictionary -- i

— AN RIREH, P W AE R SEER BIAH S A ST DURAEI RS __hash_ () fl _eq__ () HI&
%4, 7E Perl HH#5A hash,

dictionary comprehension -- “pliL{fi: 3,
W FR— A EAS S W T A BB e R R E G R ) — M BB Y. results = {n: n **
2 for n in range (10) } FFAEM—THE n FE n ** 2 FIIREH EK S2 ML . 2 L comprehensions.,

dictionary view -- = HILF |
M dict.keys (), dict.values () fll dict.items () REIMXIREFRAFHIME . EIHRHETF
HWAAH A SIE, X EWRE YIRS, R A R A . B B P 5 T A ol EOE
RFZE, W{EH list (dictview) . S, dict-views,

docstring -- SCRY 4 H
VERZE . REER 2 NS — N Fk U I AR R e . ETE R T 9 2w, (Hoxwt
AR RO BT EZS . BRI __doc__ J@MEd. T EWHTRIENE, FIEEICTE
() SCRY R
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duck-typing -- - &7
FE— P gAE WA, B AREEA R AT ROk i 2 R R B A IEMny 2 0, 2 B8 s i 5y
waEtE (“BRRGN T, WERERGN S, I e ") b RIEE: R e A, Wit
RAF A AT e s 2 SR ORI T R iG . 1872 BL A type () B isinstance () i,
(ARG A DU 48 58 % VE MR TE. ) TS R hasattr () K2 EAFP it

EAFP
CSRIFEW RIS S MY .« iXFh Python & AR 40 5 XS 2 e B 5 I B B A AE , I
TERE SR AR o o XN T P WS i U@ K iEIZ ) try Fl except 1841 T HARX A )
FEFTHLBYL W%, # UL T C 43 2 HAEF .

expression -- ik,
AR FEAME R A OT. AT, — N RBA R BB o KO MFHE. A5, BTN, 2
B R B IC R, ENsAE SR E—ME. 52 HMuEEARE, e iE s e®
Ko MAEEAR BRIV ER B W statement, Bl while. TRIEHE)E THEMMAERIA.

extension module -- § JEEibh
PA C 8¢ C++ a5, i Python ) C APT 3k 51 F %0 A K P ARS#EF T52 L.

f-string -- f-2fFH
WA P WS R TR EEE R AR AR REN A S, S0
PEP 498 .

file object -- SCIEX %
AN A TFIR ) SO APL (7 read () B write () Z5¥:) VAR TERERNS . HRIEHA )T
SN, SCRT G AT DA P B SR se R H 2R B R A sl AR s D ) (1 AnAm v s A/
H. WAEZMIX., BT, BE%). SUHXREPFRN R 28 A
SR b A =R R SO G B G = ) SR, ek = b ) SO DASGSUAR SO, BRSO e Y
TE Lo b, BB TR R HTE 2 UE M open () BREL

file-like object -- SCPEXIR} 4
file object W [a] iA] .

filesystem encoding and error handler -- SCF RS 4t hs X 555 PR
Python >k M #EAE ZR Ge 5 715 5 A ) 45/ E R Ge 9wt Unicode 1Y 4 A =l 5 AR AL BERS o

S R G g A A 2 A RAIE BE B RS K BEAE 128 AR WY FTE 75t . AR SO R G dm A X R
ML ARAIE, W) API BREL R fE< 5| &K UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PREATHYE SR AREL
ARG kg X S AR AL A .
filesystem encoding and error handler 24 Python JE B34 PyConfig_Read () HRECRAECERY: ESH
PyConfig [if) filesystem_encoding fll filesystem_errors ZE{Hl.
F 2 Wlocale encoding

finder -- k4%
— ARG T AT loader ISR
TEAEW AR SR A 2 Tk 12 53X 2 it & sys.meta_path ffifl], PANRZLEH 538 % BlE sys.
path_hooks ffifg.
12 7] importsystem Al importlib PA T AR L7,

floor division -- [in] | B3R
] i A B B BB B Bk 1o N ORI B A e /7 o B, Rk 11 /7 4 it
HERR 2, M52 MR S EIER ORI 2.75 o R (-11) // 4 2RN -3 R
-2.75 M T EHALEINLR. WL PEP 238 .
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function -- PF%%
AT DA A R B B — 2B R . B 0] A HAR ABAS S 2 220 AR BRI TR A . )

TLparameter, method F function 257,

function annotation -- FRECkRI:
REF X} pREOE 2 8GR [MIE B annoration

PRATRE R T 200w - BINRA R BN Z S int SHOFHUMR Bl —A> int {H:

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

PR ETE R B 8 I function —7

Z: W variable annotation F1 PEP 484, Hp3iiA T HIIEE. 512 5 annotations-howto DA T B FH A1 5
FESZ .

__future__
future $54], from __ future_  import <feature> F&/NIRiFas il FB-7E K 3 ) Python & 75l
BRI AR UE B EE RIS SR GRS piii . future_ BEHSCRYICSE TR HENY feature BUE . @it SA
ﬁ?gﬁ%gﬁﬁ?&iﬂ?ﬁ, ARAT AT BB T R AR BB B OMA BN E S R AR ER (BE) FEf
Bt R BRI

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

garbage collection -- Ly % [A] 1k
FERCA RO B N A28 () 1 A . Python J@3d et 5 | VHERI— S BERSAS I AN TREIE 2R 5 | I Y A R
T S R ARAT BRI o FTPAGE ] oo AR 28 fhl i el i 2% o

generator -- H: 7%
R [Bl—Agenerator iterator WIpREL . ERLARMBE-EREL, AW GTET HAE yield Rk A 4E
—FRIMEALE for- IR BRI next () BREGE—FKHEL.
AR A AR R AL, (HAERELE L AT RE R HE £ m BA R E . WRFEIHERBBARE L, w6l
I AEFRDARE G55 S o

generator iterator -- Zf 2% 0%
generat()}’ E{%ﬁ%@u@ﬂ@%f%o

B~ yield SUGRIEFAIE, O/ EHAPRES (BRI RREERY ty 1HA) . 4% £ R

RHREWEN, EXMNEFFACELLEIAT (X580 HERATF U6 13858 s 5 IR ) .
generator expression -- /[ )% 25 4 k R,

REERAFNFRILX . BREERG - NEEREX, JFERE 1 keyword:/for 41, & X T— Ml

A, JEFEF—AN AR keyword:if Th]. PN ARBR L NINZRECE R RIIE:

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

generic function -- {2 % 1%k
SRS [A] B 2 28 S B ] B A 1 22 A PRI 2 B PR . U] FH k2 Pl ) SR SR it o I3 050 FH IR A 5
Mo

Wi Wsingle dispatch RKiEFR4S<H . functools.singledispatch () HEMizePA & PEP 443,

generic type -- {2 %1
2Rk R Ipe; BH N 1ist B dict A AR HT X237 FUzAf.

WL SN, T B4 4% . PEP 483, PEP 484, PEP 585 fil typing fibe,

86 Appendix A. RiEMBE


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0443/
https://peps.python.org/pep-0483/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0585/

Python Frequently Asked Questions, & {Thi4 3.12.4

GIL
2 W.global interpreter lock .

global interpreter lock -- 4 )} fif e 23 4
CPython R B R N —Fp AL, BHROR R 2) U — N AT Python byrecode. WHLE T
BCEN G (045 dict SFEENEEM) HXIH RV Z2F L T CPython L8, 48N
FEAS N B IRERS 22 AR Ty B, AU W W T 7E 2 A3 ERYIFATIE.

ANad, KRB E B =07 R I R BT AR AT TSR AR AT 55 0 s 4 s A R GIL
BEAh, FEIAT VO #RAE B2 SR GIL.

PAMERIBIE S <A A b ROfRERs (REVATEANRORLIE BiUE St 2 idin) B0%5 i, oM TEs
TR AL B g P RE S 2 BN . AN, SOMRIERE M & O Se B AR AR A s A 2%, AT i 4
P

hash-based pyc -- 5 T-W#5 11 pyc
A5 FH St 7 Y S A A S i (T A e i 5 S s T SR AT R E ) T RS G2 7 S0 . 2 1L pyc-invalidation.,

hashable -- nJI5 7y
— AR AR B AR N RN SE S AE (BEREEA __hash__ () F¥E), I RTRAF AT
igﬁtﬁiﬁ;g%ﬁﬁ _eq_ () HIE) WREEFRN TeeA X4 . RIS b EL A AH R (e A (E L
G 2.

TG A PSR SRRSO SR AR B A B, PR DAk S B 2 A P B0 s A fE

KZ% Python H R AT AE N EXT QA2 AT WA v i) AR (Blng) Reliy ) #A R A s ARl
iy (BIATCA frozenset) (M ENIHI TR RIS A A R AT A Y @ SRS BN R 3
WA AR ENTERER—2E A ME (B2 S A HR) . e Er BT e
id ().

IDLE
Python YR IT A H2£ ) #18. idle J2 Python FRifl A AT PR HT ) B A i e MU REAR IR B o

immutable -- s[5 %} 4
HAREEMIXN S . NN R OFENT . PAFRFICH . RN RA BRI A . QiR — A~
ANFEIE, WABEIEBTIX S . BT 25 B S A (R i E mEAEM , Bl b g

import path -- S A #815
HEME (341258 ) HBNFR, SR path based finder FiRERFABIR. AR, It
PSR HERE sys.path, EXRHBAEBEHEATRER B FHREM __path__ J&ME.

importing -- §: A
AL ) Python (RS E A 55— MBLH (1) Python AR B T i) i 72«

importer -- 5 A 2%
BRI MBAIRARI R WS RBEE T finder & T loader .

interactive -- 28 I,
Python A — A HAUMERERS , XA VR ATEMRRESS I ER /R AT T A B ik, AR Sr BT
HAFR . HTEAERASEED T R8I python (WA MIE, A ATHENLAY 3= 3 o 3k
BEkED) o 2N A SRS B AN — R EE R A RO 2 G T “help(x)©) S
interpreted -- iR
Python —@fFREAGE S, 52X RmIFANET , BAWE Bl T A M gisas W AEAE T 2
B . X R E TESCOE ] A AT I A S b B v AT SO st T RRENE F i A
Mg iR A0E S BRI LR, (BR HRFAAEITS R . S Winteractive,
interpreter shutdown -- iR REES X ]
WPESR KA, Python fERERSIF#E A — MRS TR BOT B R A A BU st IR, Bl anas i
FhOCERNIREE I . B SZ WA R e . Xk P XATF #8555 | ] A g RS Pk
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7o TER B BT R A TS AT BE B B4 A, BB R SR AR TR AL (6 WL 1A 1R
B AL ) .

FRREAR S SR I R A __main_ BEHREHRIE T IA C 58 AT -

iterable -- W[ k%
—FREAS AN IR B B 4. ATERS RG] TR T PSR (W 1ist, str Al tuple
8) PAREEEAEFE S ZRAN dict, ST 2 ARATMIE LT __iter_ () HESSEH T sequence 18 X
1 __getitem_ () VAR HE LERRE.

LRI Z TP T for THPASKISF 2 HAB TR Z— P H T (zip O, map (), ..)e H—A0[EEA
WGNENSEEL N ERE iter O B, BE&RPNZSAERE . XAE RS T HEE AR
— R DT o FEM RIS, REFE AT EMN iter () 808 B OABERINSR . for B2
H 3 AR B EE B, AN 0 R i 44 A8 5 FDORAEDEER A R PR A R o S Witerator, sequence

Figenerator,

iterator -- JE1CEY

PR FER— R EIR AN . BRI _ next_ () F¥E @G HAEE N E R next ()
FFBA R R 2438 A Bl v S5 & StopIteration S, F X Ak AR 28 X S
FEIE T EFER, eI _ next_ () FERSHIRE| A Stoplteration, IR AL
_dter () FEEACRRENZERZN S A Y, FILERSLEWRE A ERN S, I H T HAb T
ERX LB A KIS — D DEFRGIINE AR S L2 R EE P BI85 % (il
list) FEREFRIGHAA iter () BREEURTE for MHEA A IR S 728 — TR A0S . QSRTE L
T 00T AR A 5 AR I 2238 IR 2 Bk A AR Pl R R ] — s e &2, AR R 2 —1
DR

W25 B £ R typeiter,
CPython B4 Yi: CPython A4 — R IR E L __iter () MZEK.

key function -- 3 pR %}
PR A R B R A, AR aR B T HE R s HE R E R AT XS . N, locale.strxfrm() A
T — AR AR DR 20 1 HE P
Python WG i 2 T. HL#F o1 M 8 s Ok B W oo R HEAL 5 H 7 0. A48 min (), max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PL A
itertools.groupby ().

2 Fh ] LA AR, BN, str.lower () HYER DAHAEZRE K/ NG HEF ) B R AL, B
%, BRI ET lambda FEAFCEAEFUN lambda r: (r[0], r[2]). 4P, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 24K E ) =11

e AR HEFHET R EA {1 6 e 0 7 1«

keyword argument -- et 55
Z: Wargument,

lambda
> B fltexpression K5 B B 24 N IR R AL, FR N TEVH I BH R oRAE. B lambda bR %51 4] %5 K
lambda [parameters]: expression

LBYL

CSEEREHER WIS . XIS GRS KA S TEFE T A B R 2 B A A R AR X
K& SEAFP Jy =G Rt I, AR AR RS 1 £ 154,
TEZLAEMEY, LBYL (&R “E&F/" M “BR” A AEFZMATwg . flan, AR if
key in mapping: return mappinglkey] AJREH THER A EAEZ G HAMLKAE N mapping H R
T key T H AR . XA R ETAT 38 B Ek i H EAFP J7 O ffk o

list
— Python PN Eisequence. B IRA AHIFR, (HEBERMIT HALE F PRy mIEeER, FATIHITER
RIS 4= O(1).,
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list comprehension -- 51| Hi: 5 2,
W IR —ASFE H ) T B T R IR B S5 R R — Fh BB YA, result = ['{:#04x}".
format (x) for x in range (256) if x $ 2 == 0] B4 —> 03] 255 JLFE N 17535 18
%ﬁgﬁfﬁ??@% (0x..) FIFR. Hr if FAZAIER, AREIEN range (256) WA TR S
AbFE

loader -- I# 2%
TTMBRIAIRT G . BOE X 4N Load_module () BJrk. MBS ET H—Afinder 12 5] . ¥4
Z: L PEP 302, X}TFabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- i% % X IR L k% =,
J£ Unix |, B4 LC_CTYPE &5 XK 4td . Br DAL locale.setlocale (locale.
LC_CTYPE, new_locale) FiKH.

£ Windows |, B2 ANSI ACHE T (Ul "cpl1252"),
7£ Android 1 VxWorks [+, Python {fi ff] "ut £-8" /i T Kifgmidss=.
locale.getencoding () AI#{HIRIEEUEF X igig .

1% 2[5l filesystem encoding and error handler

magic method -- A J5 7k
special method W3EIE 2[R .

mapping -- Wt}
— fh TR E B E KR T LI T collections.abc.Mapping B collections.abc.
Mut ableMapping i 45 BT BLE /7 L0 A B % . ILFRTSHGf T4 dict, collections.
defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCIR IR $R2%
sys.meta_path B RINR B finder. TTEARE AR Spath entry finders FEAE FEABIAH I .

{EAFE importlib.abc.MetaPathFinder [ GRS LM 3.

metaclass -- JtR
—M AT REEN . e LOEEY . BPMMELRYR, TRNTTER ER =S HOT R @ H Y
FIZE . A3 T Ta) X S B G AT 5 AR PR —ANBRIA S 3. Python 451 2 Ab T n] DABIEE B & LT
B KERAH PAGEATT EIXA T H, (HY53EE B, Jodsnl i iten Kim it e 2. BN
TR EMETA H & SRt IR a . LG, DA HAIF TS .
22 ), metaclasses.

method -- J5 i
FEFE TR LR WRAE I SL 0 — N BRI, R S RS X G4 S H s —
Aargument GBI A4 N self). £ function Finested scope.

method resolution order -- J5 iL fiR b i)y
T SR S 2 AE A 4R B HE R BN . 52 7 python_2.3_mro [ fi# H 2.3 LA iGE Python
AR T B 1R

module
X552 Python UG —Fh2H LA . AR A ST v 44 25 18], P 5{F 3K Python X4 . Bidln]
W@ iLimporting BAERENZEF] Python H1 .,

5 Wpackage.
module spec -- i LR

—Aa ), AP T IR X B AFE . J& importlib.machinery.ModuleSpec
5215

MRO

2 Wmethod resolution order .
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mutable -- A[ZE%} 4
RIS AT ATE L 1d () PRAFIEE I 00 T B A . 5316 Wimmutable
named tuple -- H. #5041

ARif “HAICH” W TALMYR B ocdl, BB RT 1 I0 38 BE 6 44 R 8 1R U 1 A 28 2
Fo XFERYFBUERIE T REH A HALRRE -

AU ERRET A4 T4, 35 tine. localtime () fl os.stat () KERFIE. %A 6T

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

FUHZ o RN ERA (B BEmsT) o sesh, BBl 5 I E UM tuple 4k
T SUHE B AR By ok A . XAEZRTT AT TS, siE T PAEd 4K typing.
NamedTuple, B{E M T.J B collections.namedtuple () FAliE. F—M BT IN—
SUF T 45 5 5 N B 224 ST IS RN vk

namespace -- iy # %3 [A]
A2 (B RAT AR BT . RSB . ERANER, G5 R2PRinEmash (%
ZW) . fmBss IEﬂLJiI%LI:ﬁ‘%FFﬂ%EEEZTﬁ%ﬁM& Biltn, PN builtins.open 5 os.open () A]
A4 B B4 2SR X Ao i 44 25 18] 340 3 3k I A A ke S B A b B5OR 35 B 2 v T i P R T &
P, BN, random. seed() B{ itertools.islice () XMEEH T X LEEEHEH random 5
itertools FEHHISEIY

namespace package -- iy %25 1] {0,
PEP 420 fir5| Af—F A A E T B 2% ipackage, G4 23 18140 0] DATCA SERFR Y, Hoflid 53X,
Yregular package RIF), FNENTNA __init_ .py 3.

A Wmodule

nested scope -- {R E{E %
A SGER NG A RGeS . BN, 765 —mREiz e W R ET PAG | BT E AR & . iHHEE
HRENE RN BT | A M AT TC A R s e 52 R T N EER . RUR, 2F
TRNESWER T &Rt 4 25 0. it nonlocal KSR ARIFE ASNZ1EH .

new-style class -- JiA R
XFH ETC YA T A EX R RTE X IHFRY . 7R85 Python it 4 /\75¥ET FE % it
Python iR I, W __slots__. iidds. FHiEJEME. __getattribute__ (). FKHEME
BHEE.

object -- %%
AT EARGS (BHEEE) PAKHUE TR () Wi, object (T flnew-style class 1) i T9 25k
K4

(0

—FpR] A TR B Bl 5 U M A S T ALY Python module, MBEAR Fik, BEEE _ path_ BHEW
Python &,
%2 W regular package Flnamespace package.

parameter -- JE 3
Junction (B7VE) & X4 Sk, EAE BT DAREZ 1 —Pargument  (BTERLEEIL T, 24>
55). HLHGE:

* positional-or-keyword: {7 BB BT, F5E D0 DMERNE T A2 8 AW AT DAVE N X 48 F 2 1%
AW, X RBATES AL, IR K foo F1 bar:
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[def func (foo, bar=None): ... ]

* positional-only: {L{FRAIE, & —H BB L ARNS . (WRAETE 2wl i1 ek BUE X
ISR EMNZ IR E A/ FARES, IR posonlyl I posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

o keyword-only: {{FRKHET:, F5& A~ HABHE LT RBEFAE AN SE. AR FIE S 0] 7 iR
E X IESH) R b & AT AL E TS ST L2 N AN B IE S Z Ji— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... ]

 var-positional: WIASRLE, 447 0T DA — LR HCR O AL E SR B A (MR 2
BRI ESHL R XML S LS 4 FREINE * e 3, BT FEH args

[def func (*args, **kwargs): ... ]

* var-keyword: FAZRBEF, HEE A DASRBUE AR S T S A (BT MBS O #2054
TEHZIE). RMESAEEIIETESAPRATMEA ~* K@ L, BIA LR kwargs.

TS AT VALFI N E PTEAN e 2R, ] AS LT e S Hidit s BROAMEL -

W% Wargument RIEFLH. 235 W A0 K3 PRIHE LS. inspect .Parameter 2%, function
“25 ) J% PEP 362.

path entry -- J%12 A Il
import path WH)—AFRMAIE, SPpath based finder I RAIKEE T ARIBIR

path entry finder -- ¥ A LI T3 2%
F—R] AL sys.path_hooks (RBipath entry hook) 12 [Bl {1 finder, HWAhSt R GEM L path entry F
TERIARE
5% importlib.abc.PathEntryFinder DA T f#IKIEA DB IRAF I SLIA AT

path entry hook -- J&1E A 0541
— MRS, EAERGE AR E path entry TP LU T RERSMET sys . path_hooks %
ek [l—A path entry finder .

path based finder -- J& B4 121 AE #k 25
BRANR)—FPTgs 2 & 4R %, WHE—ANimport path AR

path-like object -- PEIER N4
RFE— DRGNS . IR A — N Fn RN str 5 bytes X4, v P —
ANSEILT os.PathLike MM BINTS . — % £f os.PathLike M A% 2 Al 378 H os . fspath ()
PREGE R str i bytes RN XM R G HAE; os.fsdecode () Ml os. fsencode () A4l
RIS str 3 bytes RABIRLER . X4 2 PEP 519 5] AKY.

PEP
“Python J3R4R " HYIELHHE . —4> PEP 2 — Mt SCr, MoK Python tEIXFRMEE L., stk
—~ Python [T HRRE b HE BE BRI . PEP I 24 S (HORS T 1) 5 AR AR AL T4 BURF P A I BB
PEP WA 1o th 2 2O Rl WOt DORHRR S DS 153 DA B SR 25T Python A BETTHRSRESR 5
SO E NS . PEP BFEEA SUEAEA K AMRE S, R AR AR 2 ILARIC A SR
%1, PEP 1,

portion -- ¥4y
Fa A1 44 23 TR Y B B S SO A (WA REAFRCT —A> zip X)), Bk E UL PEP 420,
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positional argument -- {3/ ¥ 23 %
Z: Wargument,

provisional API -- £ API
B APL 25 0A EHERTEARE R ) S 3R A E IR UEZ A . g 11 o BRI R4 1l A 2 7
AERUCE, BRBEHPNCHE E, 3R O L& i e A W B E LN 3T 10 5 RN SR R B
W (R EFERBRRZEE ) o WA EMOPAN SRR HAT - U APT 8 IN A Z 1l & 25 &3 1) = L v
R P A I A 7T BE 22X AR
RIS @ X APT R UL, 05 AR B S il B eI 287 — 1Al A R B oA B
PRI Ve e Ry TR EY E:h g N

X APAE B AR SR VPR E PR RSN IBT IR E , A 2 T MR KPR T SRIG BT IN . 115 L PEP 411,

provisional package -- #7 ¢ 1
Z: W provisional API,

Python 3000
Python 3.x RZATHEAMMERR (X4 FHERUA 3 i RIS B IC IR IR T I T) . A a4 5
y\j (prsk” .

Pythonic

FE— S — B U SR G 1 Python 15 7 50 B MMM, TIAS 2 (8 P FG b 57 v e 1 R
ARG . i, Python (% IR 2 for iBAIEIA MM P — N EAT R P T A TR
VF2 HAWTE 5 B0 XRS5, DA S Python B AT I S8 6 — ey s

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

L

T FE I Y B 1575 B Pythonic (77 34k X FERY:

for piece in food:
print (piece)

-

qualified name -- [ 5 % B
— PSS BRI AR, s ME 4 R VR S B s e SR RN BRI VA) “BEAR
FHICE L, PEP 3155, X T fcim 2R BRI, BREAFR SR 45—

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
ICI
>>> C.D.__gualname_
'C.D'
>>> C.D.meth._qualname___
'C.D.meth'

.

295 T 5 B, 7 TROE & AR BRI PSS o TR R B A, Hrh S A AL
A, Bl email .mime.text:

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

reference count -- 5| it%k
MR SXTRE5I TR A ER, RN, FLEXtge AhrT, H
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B FFHUK A 2B, PR Sk AR 2 B, 51 407 Python (UR U3 A AT I, {22
R CPython SZBU)— AN K ITR . R BT AT sys . getrefcount () BSICRIHIERE X 41151
L.

regular package -- ¥ Hi{0
B B package, BIAMS A —A _init__.py UM H %,

%2l namespace package.

slots__
—FNEHES BRI, A TG A R S 1 S X S RS R S B LR AT AT . BRAAX R IR
WAT, (AEERAGEAARS, Sl AR DRI T R, GluRFENFr N AT,
WAL RSl
sequence

—Fiterable, ©SZFEET __getitem () FRERTVERM HEEBREG I HITRAIICTRITN, e X
T—MREJPHKER __len_ () 75{2 WEH@V?U%’@@% list, str, tuple fll bytes & . T
BHEK dict H3HE _ getitem_ () Ml __len_ (), HEHIAZ B AETS, HNEMHE T
Bimmutable ST A B RECRE R ICE,

collectlons abc.Sequence %%%%%XTQ/]\EEF%E@ED, BAE __getitem__ () M

_len_ () ZA4b, BEINT count (), index (), _ _contains__ () fl __reversed_ (). SEF
ﬁt?ﬁ%i‘ilﬁﬂ’]?’@ﬁi‘fl%ﬁﬂq reglster ) RN . EIRECE Sl 7 R E SR, 155
5] 38 PR

set comprehension -- 441 A
AL PR — AP IR AT B T A s TR IR B 45 R E G — R BB Y. results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ERFEEES {'r', 'd'}. Sl comprehen-
sions,

single dispatch -- ¥R
—Fhgeneric function PRI, HEIEET BN HHIETINEFER .

slice -- Y )i
W DAL S T REE sequence W) —FRAM IS . YIRS 6 T RARICR BRI, £ 11 e ILARA
B 0RrET, Bl variable_name[1:3:5). FHi5 (FHR) FRctEHEIA slice X4,

special method -- %555 J5 ik
— il Python Ba=Xi I 73k, FRXSHEAS KRB T4 B E B AnAR N 4545 . X R yE R A PRI
FORBUF R FRIR 709 S0k 2 WL specialnames .

statement -- jE4i)
BRI B (— A “H) BN, — 25 TEA) R DASE—Pexpression S{UHEANHTAG KBTI S5H4)
Blin if., while BY for,

static type checker -- FARTUKS A5 5%
L Python AUHSH AT /04, AR Bl NPF FERNIMNB TR . AiES L 227 A typing
e,

strong reference -- 5 5 | Jf]

1 Python /1) C AP W, 385| JH 235 AT AR BT A i 0951 o AECI2ES | i al @ 1 8 1
Py_INCREF () KIREGRS | HTHAEMIERS [ vl Py _DECREF () KRREE

Py_NewRef ( @é&ﬁ%ﬁ)ﬂﬂ:@JLJ\ﬁ%Eﬁﬁélﬂﬂ W, AHEIR B ARG | /R A
S5 A _EVE A Py_DECREF PR, DARESRE | F v o

Jit & fborrowed reference,

text encoding -- LA S A
1 Python Ht, —ANFELFER 22— Unicode fURS 5 (FEEI A U+0000--U+L10FFFF ). K T FAAE & i —A>
AR, BRI — Ry
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R NP F I — PRI i, A F T8 B QAT R a7
A BRI R SCAFIE b, BRGSO FR A

text file -- LA
—FhEENE EE st XFGR W file object s 3 H— > SCASCAE L bR & 1 ) —ATH ) 275 B Ecds i oF A shik
Hrext encoding o SCASCAFIBIFAIEASCARI ("o 5 'w' ) FTHFHI . sys . stdin, sys. stdout
DA% io.StringIO AYSLH,

HiESFbinary file T TRREW RS F 5 2 7 BYSCARISR .

triple-quoted string -- = 5| 'S P45 it
HRAWZAESENG S (7) SRS ) WFEFH. ENERE LS ERAH— A5 SRt
A 2R, H2AEZFALL. BETAFREFRF RN E R A L RE 1 SHXG 5, HH
T DABS AT T M AT, TEgn S SR A A H IR i A

type
R P E—> Python XfRJE T A4 DX REAA —FEA. ZREXRWER, ATPAVIFE
) __class__ J@tk, B2l type (obj) HKIREL

type alias -- S35 #

—NRA[E ], B AU R R B R 45 R AR RAT -

e iU B A (YA P il a7 (IR

def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

AT DARCRERR Al

Color = tuple[int, int, int]

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

.

Z W, typing Fl PEP 484 HAxf I Ih eI 4R o

type hint -- 287835 /iR
annotation K5t JEVE. RENIE S B0R MHE TS E BRI ZEEL.
FPAVPRIR 2 AT R T A& Python 5 I HK ,, (HEANIRE4A X246 & 5 WAL . EM1iLsEME) IDE
SEIAAD A A
SRR FIRMERIEBIN BT AR typing. get_type_hints () K, (HJRHA R
AHATPA
Z: L typing fl PEP 484, H g X} DI REIGTHELNREA

universal newlines -- i ] #i47
RRHECR IR A5 TP K BRBG TR R  Unin A0FF45949%E " \n' . Windows
Z1% "\r\n"' PAKIHNR Macintosh [ %E '\r' . Z 0, PEP 278 f1 PEP 3116 fil bytes.splitlines ()
TREZ AU .

variable annotation -- 28 & brii:

ot AR w B 2K @ Pk i annotation
TERREAS o IS SRR, T ] ek HLR A :

class C:
field: 'annotation'

94 Appendix A. RiEMBE


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0278/
https://peps.python.org/pep-3116/

Python Frequently Asked Questions, & {Thi4 3.12.4

AR EARAEE T RO R AR 0 BINDA AR B2 int JRAURO(E:

[count: int = 0

A R YA PEAN R I annassign —77 .
Z: I, function annotation, PEP 484 F1 PEP 526, H. 3§ T IINEE. 551527 annotations-howto DA T fiffi
FAFR R B AR 5 i

virtual environment -- J{ {1 25135
R A M BR BHGIE TSRS, LEF Python J PRI AL 28 FTIE Python 4% (IR 2 T
LB [F— R G _Fast T HAh Python N FHARFITT A4 .

HZL venv,

virtual machine -- JE L
— B AR E LT, Python HEAUIML AT HAA T A58 S it I 2R i) byrecode .
Zen of Python -- Python 2 #fi

FI|H5 Python BT IEIN S5¥72, A B TR S M NXFES . AFHRIANATAER B SRR A
By N”import this”,
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APPENDIX B

i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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apPENDIX C

5 FFATIE

C.1 ZHHFrIm s

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

b &i) 7 Y = Fh FrEE GPL & ?

09.0% 1.2 n/a 1991-1995 CWI 2
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 2
2.1.2 2.1.1 2002 PSF ys
2.1.3 2.1.2 2002 PSF =
22 FHE 211 2001 &4 PSF B2
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ik

GPL A H A2 Python 7£ GPL N % ffi. 5 GPL A[H|, A Python ¥F Rl EAR LI G840 A A& BRSO i
A, T ICTE IR R . GPL JEZ5 ) VF Al IE(#45 Python W] A5 H B HE GPL R &7 AR {445 A 1 5
{HEE MR NAT T,

JEPIARZAE Guido $55 F TAEMSNTEIEE , S L A A o T e«

C.2 FRERs LAH 5 E A Python B)RmFOF ¢

Python A SCRS ) V7 RT3 5T PSF 4 T #7330

M Python 3.8.6 JF 1R, SCR{FFRYRG]. BRAEHESAIHAR AR R HIAY 2 PSF VFR] PSRN 2 25 2 BSD 4T HYME
VAT

oS Ar¢E Python R ERT R IRV . 3B VETT & SR 2 FEORED ST . 7 5L vea]
B 52 REB1 R 2 DM Tk P 95 °T 5 o8

C.2.1 FF PYTHON 3.12.4 §§ PSF iFo]{ini

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.4 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 3.12.4 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.4 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.12.4.

4. PSF is making Python 3.12.4 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
<~>OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.12.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.4

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.4, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach.
—of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.12.4, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &l

BEOPEN PYTHON FF5 /5 ] P& 1

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.

&)
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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
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE

&)
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright

(% L350

law, and, to the extent such U.S. federal law does not apply, by the law of the

Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of

Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,

partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2. FESHLIHMBHAXMEA Python BaRERFOZ M
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.4 DOCUMEN-
TATION

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 Wk ol S5
AT 2 Python ATHU IS =y BOPF VAT RIBINITIA, WRIF RS e FLRIBE A K

C.3.1 Mersenne Twister

fE°F random Bt N Z M _random C §" &40 4% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html RS AT & A RS Y 52 B e R

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

&)

104 Appendix C. 5558 F0¥FE[iE



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

Python Frequently Asked Questions, & {Thi4 3.12.4

(% 50
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)

C3.2 EfEx

socket ffiffl T getaddrinfo () #l getnameinfo () WIDE I H i [6] Y5 S04 H: https://www.wide.ad.jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 RLEEFRS

test.support.asynchat f test.support.asyncore FHAS LRI, -

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

&)
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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 Bilhal4 DA RS H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HTIEER

trace B E AT

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

&)
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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.

(% L350

C.3.6 UUencode E UUdecode &l

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.7 XML E3i=iEH

xmlrpc.client FBHEE DA R ER:

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 Bt & AT ULH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select Ml XF kqueue B AL S DA R AEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 36 { Marek Majkowski’ %} Dan Bernstein [ SipHash24 Sk SEH . &85 AR E:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod #0 dtoa

Python/dtoa.c XML T C B4 dtoa Fl strtod, T C XUKE BEBUEFIF4F 5 Z M 640, EIRA: A B
David M. Gay 4r'5 1] 44 304 . H BliZ U AT HE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c T[], 7E 2009 4 3 H 16 HAZZRENWJFE LG SCFELE AR BSR4 ] B

/****************************************************************

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E I

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

E

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

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived from
that, the Apache License v2 applies:

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
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
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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,
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)
SR
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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.

(ZEF )
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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 FT 45 expat JERIARA N, BRIEBE 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:

&)
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The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

£ ctypes BT R _ctypes C ¥ 2 AL 4% 7 libfi J5 649 B A 200, BR AR B R E T
——with-system—-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

‘" Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAR BN 21ib BARIFT ek TH g, 5 2lib ST DR 2110 3 :

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
C Ny
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claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {§if{ MG F 2SS L AT cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3. Wi HaYiF o] S5 H

115




Python Frequently Asked Questions, & {Thi4 3.12.4

C.3.17 libmpdec

fEH decimal B FER) _decimal C ¥R 4145 1 libmpdec PR EIAMER, BB RTCE T

——with-system-libmpdec

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ FHARYE 3 £53i BSD ¥ 1] E K& 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
&)
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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.

(% L350

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/sox/

12.17.7/s0x-12.17.7 .tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect and

consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BERHYHFLEEIF K H uvloop 0.16, ER2ET MIT ¥Rl UEAFTHY:

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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RRILER B

Python 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU
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