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1.1.15 www.python.org B{#{iFitt 5} LYW b s ?

Python i H f R A 37 T i 54509 i Python FERHEIH A ST B ATV XL

1.1.16 Afaé &4 Python?

1 T4 5 Python SLHL 5, Guido van Rossum [ B3 5 352 T I H i) "Monty Python () €17 Zhk 41 Jil
A, BEHBE 1970 4R IF 4% 9 BBC R A EH. Van Rossum 3 754t 75 BE e ANRTAE . AhoRIm S i
ML AT, TR AP E R IX ANHT 5 fir 44 A Python.,

1.1.17 FHEWMonty Python B9 XT3 H" 15 ?

A, HEXFE A AR )

1.2 ot 5ichpd Python

1.2.1 Python §Z8%F ?
FEHERE. H 1991 R KA 6 2 18 D H b Brivfee LM, XFRESERESFZE L. N
3.9 JiiFiG, Python R R 12 4> H e — FHEFHE A (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 20T FRREl o APNIE T4 BRI AR : 2.x Al 3.x. HEFERIIAS 2
3x, BRWKRZEUZ MBI . BR 2x M0 M, (A B2,

1.2.2 §Z /b A7E{EH Python ?

S F BAZEOAE T, ABARMESRAS— R T -

Python A DA 3% R &, DML ATAAES S8, HWAONE MR ANV AR R ARE, 7 HAL & T1#2 Linux
KATIZ PN B GETH RRETo IR 58 4 I Al
comp.lang.python S A1 AEHEER, (HAZETA Python Ji AR SAEFIMALA N, 12 N EA LB AL

1.2.3 AHEEEMIE =M Python FA&H) ?

1517 ) https://www.python.org/about/success 25 & fifi | T Python I H 51 3. A% 177k Python &1 i H 2L
B[ AR BIVFZ AN TR 2 R AL TR -
fe 7K HE R Python I H 403 Mailman [ (/51 345 B2 F Zope WA 55 . 24 Linux KATHR, HA R4 0

& Red Hat, #R{fi ] Python 4 5 HH /5l 4000 2R gn Al R G0 B BRER A« AE PR Python 1) A w046 T
Google, Yahoo #l Lucasfilm %545,
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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 FERRKTTLIF Python MR 2HER 7

11717 https://peps.python.org/ #x 7 Python 345521 (PEP)., PEP J&# Python I AJERP B AR A H2 SO T4
REBT SO, Horp SR LRI A B AR A T I S5 AR R P . AT R AR " Python X.Y Release Schedule” 1)
PEP, M XY J2 FEA MR AT RAGHIA .

FRAIOTF S S7E python-dev [15 (1513 HEATITIE

1.2.5 i3 Python IAFREHEHRZEEE?

WHFAVRANGEAY . A EEAFTER) Python fUHELMLTT, PIL, AEMHZIE S S AIME A S A
FEFF AR — T3 R AR E LA N2 1Y o AR T AR I —NRIAR e , AT SR AE 75 2 4=k 5L
P 5 i KT Y Python 438, FATAF B E A THE— Wk A) 4342 UA 4R

WAL B EYE, W NZSR e T gk A . PEP S filiid 15 A1) J5 A A A Y S BB F5 s A 14 i
B, DU ATBERR T4

1.2.6 Python B2—HfMwENFERIFNIESD ?

e

Mg RER ., SR AR TG I A Pascal, C (3 C++ ALK Java B —TERTITIR TG | oA E AT TS8R 2 I
M. {HDA Python 1558 —Fh o R ih 5 284725 S X2 AL nTRE A A . Python BA 3R i B — B AYTEA
FIPERBIPRIEE, T HAR AR, FEMMAEA L 1B T 1 Python il PALESA/E L T B B e 4 it , 1
AT R3-SR R B (i) Python, T DAPRIE )= A A G AR S BIANIGER S i FE < . AT AT
BEAE S — R LU IRl P B E R 52

XFF 2 H AR G RE A 22 AR UL, BB AE F 2GRS A 2R X a2 AR A AR AS T
SRME, RSB IE L . SAAEFEEAXGIT AR, I, SOt —Bog DR, &
RMIEARF, AT — ARSI ANE SRR E RN, (FX A ol B7E AR R 5 — IR AR R Lt
PR 338

WA VFZ HAD Dy TR L 45 Python BUMARBFA AT TIE & - & Java —4F, Python 4 — IR IBRIERE,

AT AFE IR AR 5 B Bosi 40 S A 7 2 St MR I H o G AR AR ML A A R T A A P D2 B3 A ik

HEART . W ARERE, AR ] DATE 2% > S Re Bl AR 0 (8] B A LR R B 1, AT SRAS SR A W6 2

ﬁ%gﬁﬁﬁﬁﬁﬁﬁiiT%ﬁﬂﬁm%%ﬁoW@Hﬁmmﬁﬁ%%zﬁﬁﬂﬁﬁﬁ%?#ﬁéimﬁ
I o

Python YRR (i~ A REMSAE A A I MRS TE F R o AATT AT DATE— 197 10 b iy AR P ARS8 [T IR T S — 4
R GRISA TR o AR TACASS A MR TE AT DA AR

>>> L = []

>>> dir (L)

['_add__', '__class_ ', '_ _contains_ ', '__delattr_ ', '__delitem_ ',
' _dir_ ', '__doc__', ' _eq ', '__format__', '__ge_ ',

' __getattribute__ ', '_ _getitem_ ', '__gt_ ', '__hash_ ', '__iadd__"',

' _dimul__ ', '__init__ ', '__iter_ ', '__le_ ', '__len__', '__1t__"',

' mul__ "', ! ne_ ', ' _new_ ', '__reduce__', '_ reduce_ex__ ',

' repr_ ', '__reversed_ ', '_rmul_ ', '_ _setattr__ ', '_ _setitem__ ',
' sizeof ', '__str_ ', '_ _subclasshook_ ', 'append',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 A7 — LR 449 IDE, IDLE J2—~PA Python £ Tkinter 45 5154 Python IDE. Emacs i ¥
{2 T 2 Emacs BATAEE IFAY Python 1. Irfy X e e e ik mise . A ik A RAER 'S
PR 1 A2 FL AR 45 T B8 . 317 5) Python wiki #7F Python S FReFE I 5E #4132

WERAFARZEE Python YEFF A, ] RESA M edu-sig HRIFHIZ.

1.2. IPscit5Rdapd Python 7



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 H&HRMFEHIH . LS ERXFHaERRBRIREAE ?

EEREON
PAR AT T 4% Python IR #F, FNE KA breakpoint () BIATY) AL LEiE AR H

pdb R IE— AN B S A2 S 855 Python Jid & . B2 41 Python R —i7), 7FH BR T &
2 F Mo AR AT LA pdb AR VR ARG 40 5 AR H ORI s -

YE bR Python A7 AL 7 IDLE A2 BT AR5 Gl # f2F Tools/scripts/idle3), L F—4>EIEALHY
P -

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

IR T RIS S OB, GIANEIAHE PythonWin /745 PythonWin £ pywin32 S HIAGALHLHAY . (A2
ActivePython %47 ZH B4 -

Eric J&— 3T PyQt 1 Scintilla %8 2H 11 IDE.
trepan3k Jg— 2L gdb 1S .
Visual Studio Code /2437 T M T HK IDE, FER T A 5T
HVFZ Rl Python IDE #6051 ERAL IS . f04E:
e Wing IDE
e Komodo IDE

e PyCharm



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

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

2.1.3 fnfa e Python BRI REMITIEITHI ZH T2 7

AR SRR AN AR Y, DA ORI TS 22 Python R R ERALZATE, WIAFG 20K Python %
J C AR . A2 TH AT DS IR P T A, Rk Leib 55 Python —JF il A e fR 2845 — 2 A 1 A
HIPRAT IO

— R 2 freeze T.H., ‘B PA Tools/freeze E A1 5 7E Python JEACAIA 1. & 1IHF Python S5 il
hy C L RPTRAME T C Gttt RHVRI BT A A A ] — AR, PR S5 450 Python BLHLHEA T4 .

R TAREZ S T IR AT, AR A% 5CRY import 1547, FF7EARME Python BARFIIRAS H 5% (TN
FRIH) AFOX SR, AR5, JEIX LRI Python FATISAESCY C AU (AT AF ] marshal BB 4 £
X RE BRI ), IR — A8 BRI ESCHE %S &SRS bs BN R N BRI . K5, Sl
Az ) C AR5 5 Python R HAV MBI, AL B 47 B R — 2Bl SC i, HIhEES Python
JHIAR AR 52 A A ] o

AL RT DA B A EE ) S A GUT B mlhgT S
o Nuitka (F&)
« Pylnstaller (J5F£)
o PyOxidizer (JEF4H)
o cx_Freeze (¥5F4)

* py2app (¥ macOS)
o py2exe (ff} Windows)

2.1.4 REH Python Fihtr/E MigiEr ?
I o BRAE PRI E R 14T AU T T PEP 8 2,

2.2 EERLVAT

221 T=EHPEFE, Atad£HE 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 A AE A TR I, 378 R O AR TR A ) SR A &, B 5 AN B I
WA i foo MRS —ARTRAIN x 0 T — BT, iRd SRR R AR R L, ARy
print (x) WEHARWIIGH REAE &, SaT IR R,

A LT R G, AT DARE SN S A P B O 4 R A e 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 HSEREENEF/ETERWHLEHM ?
B R ARG Y Python”*EF‘%'Jwbﬁé)%”*E UNSRAE B RN AT AT B B, W AR B
W JrAs e, 3 ISR LA Joy A

E%E%ﬁﬁékﬁ%,Kﬂ%ﬁﬁ%%Tﬁ%o#ﬁﬁ,EﬁﬁmﬁE%YMLqulTM%Ei%m
RIFER KA. on—5T, QR 455 | H#E | global |, ARAALERIFH I global T o ABARFRXTIN
BRI AP AL TS T, BRSO AR R . X PPARALA IR global FEEH AT & R EIE
AR

2.2.3 Attt AR PE LS EFH lambda HiREHERABER ?
fECBE ] for PEFRARE S LA IUEAS 5711 lambda (RIS 38 b Bt — 4 ) -

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

PAESAFE]— M5 5 4> lambda pRELAYSIZE , XLERRBCRIIEE s 2 KA, TR LR B 70 5
BE0 . 1. 4, 9 16, MR, HAYMa K, TSR R 16

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

Lzeljﬂ Tzz lambda eI AL B, T ST SRR ey, I L > G2 AR ) lambda B D51 (1)
o DAPREEAUS x BUMEE 4, FrDARCR TR R B Rk o] 4++2 , B 16 . dladek
AR % E‘Jﬁ#ﬁ% lambda E’J% AR, AR PABRIEX — AT

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

N T G R BRI, T EORHEARAFAE lambda JERRAR L, PABHORMKET 25 < 1O{E:

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

PAE n=x GI#T Vi) lambda A H025 5t n, FFAERE X lambda T EHAE, GEH-S TP A AT G = (EAH]
o XEMWHE n BYETES | A lambda H12 0, 7E5E 24> lambda 28y 1, 75 3 Aol 2, WKL, FHi
BIAEREA lambda 2 ] TE B 4524

>>> squares|[2] ()
4

>>> squares[4] ()
16

TR, BRI AR lambda FPREA T, R BRSO ) RRE
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?

2.2.4 B RRHELHE

TE AR SRR 2 5 BRI 7 i R A — R D (R PR config 2% ofg) . HRFFTERN HIRERFHY
PR A H 3 Ai% config MR ARSI AT 4V E 2R A PR T o B AR MBI A — A SE i, BirbAXS
TR G AP AT A S SCRS A Ay b5 15 AR B 31

config.py:

2l

[x — 0 #'x' REREHBAM

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 HiXSFEHEL importer Hyay 44 2S[a], H &Mk E L&
SEXEPARE Linter #5455k o

AR S A AR . XS TR —H TR T, R B @ B E R N T
M. BT A— DB R & RS, BT S AZ DB B 23] .
FE N 7 ABLH R — PO -

1. PRIEFERDR—FUn: sys. os. argparse, re %%,

2. BB=J R (423 Python site-packages HSEHFHINZS) —filfll: dateutil. requests. PIL.
Image £,

3. ARHUIT K ARG

N T BRGNP AG IR, A A5 2R G AR A BB 2SI . Gordon McMillan (45 4 41
T

2 PABEERER R T "import <module>” [ ATEN, AT AR IA Y . (HARES 2 A
FEME 1AM B — 4 PR (“from module import name”) - H 3 AL TR HTZE, IBS:
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 .
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226 HtAMRZELLEHRINE ?

B FREF DU XS Bug. A AT RS

def foo(mydict={}): # & : FFAE It ZEX— /N F M85 F
CRAT-BRHE L
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, RAAEXT RGBT R 2 LR, IEIECT . TR . ST 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 A None VEARRME, AIGTERBH A S
BORT5 N None IFHIHIANR, FHBCHARI G BN, (AR FR:

def foo (mydict={}):

M ROX A5 -

def foo (mydict=None) :
if mydict is None:
mydict = {} # ARAFLEZHHFE - FH

SRENER AT N ARG AL ARAT D eR BT SE R 2 LUBEREIN , A7 — s L0 2 4 R A5
MRS EMERGAGEA, HAEF BRI RN R M G AR X PR “memoize”, LB
AT AR 7 -

t AT ARRETAT S A TR EFUXEFT W A HE AN _cache
def expensive(argl, arg2, *, _cache={}):
if (argl, arg2) in _cache:
return _cache|[ (argl, arg2)]

#* HHERME

result = ... BEEHNItE ...

_cache[ (argl, arg2)] = result # MERREFEZT T
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. ‘Ri2%E Il o)RE
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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 Fl kwargs J& func WS . AALERH func i, #lun:

[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) FIEJE T mutable X5, X EWREER A AR AT MBS .

TEW ] append () ZJ5, AZMERAZA M (1 208 [10]. MFMANZRSIN TR, FIHHES
R DAFRET U B2 B SUSHIE 1100,

SRAEIRES = WX R AL AR 4R

5 # EBREZLATTHZ
X

x+1 #5 FAHHEBR, ERRN2FE-IHR

>>> X
>>> vy

>>> x
>>> x
6
>>> y
5

A AXHS < Ay SEATEAHSE T o BREAREECZ immutable 35, 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 ),

FECEE (BN v . append (10) Ml y.sort () RMASFEX S, WA LEMTIA S —S8E @y = v +
[10] Ml sorted(y) <sorted>) W RUEHFNL. #EE Python ¥ (NEAEFEERKIIAREH)
SRR Z M EKEE C None () PATH B IRIEX AR R 8 BL R HE . SR ISR AR T b fi
T y.sort () MR ERRE AL HFR v R, RG24 S None, X SEURIIR 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, +=
SBUHNFR, EARSBEBROTHBEEE (a_list += [1, 2, 3] Ha_list.extend([1, 2, 3]) [AHE
HREWAS a_list, | some_tuple += (1, 2, 3) fll some_int += 1 NSAIEHIXNTE).

Bl 52

o XIT—AAAEXS (List | dict . set 44), FRARIIELURE MAEREFTIE L, FrasI I ErA
AR B s UL .

o XF—ADARFEXL (st int | tuple &), FrA5IHERNALRMSS MMIFERE, 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 Sidild E b . i FIR(E R BIE TXIGE N, BrOAE I R 7 9 2
BN S, A WA S AR5 @ AL, W RAS 2 BTl ReR .

1) R El—A~Jedl

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

a = 'new-value' # a f1 b &R 4K
b=Db+ 1 # O AR
return a, b # R E #H oA

>>> 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' BlET — AT A K
all] = alt] + 1 FBE—-NEFEHL

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

>>> func2 (args)
>>> args
['new-value', 100]

4) AR AR G B L

"new-value' # args £ —/NH LT I FH

args['b']l + 1 # X HEH#AFTEHEBE K

>>> def func3(args):
args['a']l] =
args['b'] =

>>> 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 & — /N H & iy Namespace
args.b = args.b + 1 # B HB KL

>>> 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 fnfa{E Python ShEIZ B E%Y ?

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

def linear(a, b):

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

return result

LIPS IR IPOE &

class linear:

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

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

R MR T5 G

[taxes = linear (0.3, 2)

FROARF]— AT XS, W52 taxes (10e6) == 0.3 * 10e6 + 2,

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

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

XN DA AT R s RS I T2 -

class counter:

&)
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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, LIz T A58 & —F.

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

— MO, M copy.copy () B copy.deepcopy () HEABAIPAT . HARZIAXNEHLRE S, HE
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 -

[newfl = 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, RO RHAIAERIER S AR AT ERIERAN BRI ERIAE L det
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 H1, Fredrik Lundh 7 [a] Z-ORE ) AT RIS 1 2845 th i — AR 2E L :

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 iz AF. THBLAFHIT:

>>> "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_FiRESRZ 1T, G5 A MBA I B 2 HEm 54 -

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

SRR AR A RIS, 024 on_true A/R(E “R7 I, 4R sl A Eid2d Ry . ..

else ... B N,

if ...

22. EBEROAT
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2.2.17 RETTLA Python BEiL NIRBHBEITER?

A PA. X2l FE lambda H1ikE lambda KEHH . HS AT =ARG], B2 T UIf Bartelt ()
RIS 51

from functools import reduce

# < 1000 W1 JR %
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)))))

# W 10 NERBERF
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))))

# 2REME &

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=1lambda xc,yc,x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*xt+ty*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f) :f(xc,yc,x,y,k,f):chr(

64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range(Sx))) :L(Iut+ty* (Io—-Iu)/Sy), range (Sy
y))) (-2.12, 0.7, -1.2, 1.2, 30, 80, 24))
# \__ _ / \_ __/ | / I RE T

%4 v / / Bt 2
/ / 0
/
/

a‘fﬁauﬁfiﬁi
Hy B A T

t
L #
"R AREK
t
i

H R HH H

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.

ZHVERIFALUN], WAESHR R EES . Hit, X FSEIAN divmod () 5] K4

BE

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

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

2.3.1 wnfares oSt 0 hl RS 7

gy N HEHEL, FAE R EE AT E— BRI A NG R G R MRS BN, SRS
BOR/NHERI107 (2l 8), BRI

>>> a = 0010
>>> a
8

TRt AR T . R R N BRTE i E— A NG R GRFEE X, N o
BRI R G 8/NE o FELANTE 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 ARIAERE 10 1, AB2 200 /NG HjBLZJLE? -190 %
12 == 2 BHHLK; -190 % 12 == -10 WESSHE IR

2.3.3 FinfuixE{ int EEMMA=Z 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 HHS BRI EE, FHlU0 int ( '0x144",
16) == 324, WRIFERECH O, mﬂ?ﬁpythonfﬂmﬂﬁ@i?@ﬁ$1 HIZE°00" Fem N, 70X Fm 175 ikl o

TR R A AR R RO, AR N E RS eval (). eval () WIEERMREZ AAEZERE: 5
NATRES L AT A A BEIE A 1 Python A5, t[:ilﬂ_fﬁﬁ%ﬁ?/\iimporti( os').system("rm -rf
SHOME") , X £t home H M T .

eval () WA IBECEARITA Python Fik A EH, FILMI eval ('09') A SHIEEALR, FN Python R
RV HERBOE H 0 (0 R4
2.3.5 T EHNFEIRAFIFR?

BN, ZHEECT 144 FEORTATER 144, R ERBUMERR str () o QRARTRE N E
FRIE, Al N E RS hex () 5 oct () » HEZ2Mkgb 7=, i’%"%lﬂfstrmgs Al formatstrings 2557,
Bl "{:04d}" . format (144) HF&’% 0144 m"{:.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 WERFTFE—NGEJFEHE P Unicode 89Xt 4, W PARKIRK 10.StringTo XA array fRk:

>>> 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('w', s)
>>> print (a)

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

>>> print (a)

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

'yvello, world'
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2.3.7 IfA{ERFFFERERRNGE 7

ECEZL - SDIRrSTzE N

o BFRIMEERE R — AT, PR AR R AR AL SR R, X
B2 AR, case SEHA I BRI

(def a():

dispatch = {'go': a, 'stop': b} # &

ke

BH L EAEEHE S
dispatchlget_input ()1() # AERKBEWEHF 5 UHEA & &

I H Vﬂﬁkﬁ@( getattr () :

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

-

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

class Foo:
def do_foo(self):

def do_bar (self):

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

o JH locals () fittirih BRELA :

def myFunc () :
print ("hello")

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

2.3.8 BEH S5 Perl iy chomp() F3¥9757%E, BTFMNFRRDRIBREBEIRITH ?

APAfE s. rstrip ("\r\n") ??@%Séﬁﬂi%ﬂﬂﬂ@@?ﬁﬂ’ﬁﬁ TAE, AR AR . AR TR
s Fn2 AT, HARBAILZEAT, WRHHERBrA =T B T4F

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

C "\r\n")

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

'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() 8 sscanf() BIZEMEE ?

BA .

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

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

XTI AT, IR C 1Y sscant UMM ENE S .

2.3.10 ’UnicodeDecodeError’ 5’UnicodeEncodeError’ iRt AR ?

T, unicode-howto

2.3.11 HELFHBTRMIRER—NRIGFHRD 7
AR AN SO A R S G A B e 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)

AU SEL BRI A o o 2 — R T ML 545 H DA SOOUS R :

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

7 —RhIE R RF— A& B SRR AL P AT FR DR B B I e A7 ep

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

FE Windows FiRE[ DA os.path.join () SR EHT:

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

THE R B IRTENE R AT R I S AL B N AR 0 5 [ 5767 “56 30 < EAEMT IR A R A 9T A
DR WAL, SR SR B ARG AT R R (A

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

HIBEH EF S % PRI .
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2.4 {EgE

241 BHEFKIBT . ZI0FTI0BRERE ?

SRR YL, R NRTF R e — SN Z AT, HAENAZICERA T LA
o A[AfY Python SEILEA N[ IERERS . A% FAQ HHEAFE 2 CPython.
o NABAERGEATRRSAARERN, JUHEW N VO FIZ4A2n .
o ARG 2aT, FBRR MR (1§21 profile BR).
o G EHEMENEAS, FEFRMERERR TSR O RESE A (WS timeit BiH).
b

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

R, Python fURDAYFRHE A ML BTN . PATFIH 7 — 2 PR 5, X FEPEREIAEI W] e 2 1Y
SRR B :

o MRFREXT A E AL, B (S PR B ) vl R A IES «
o HEIEWRIBHESSH . 2% bltin-types il collections EHLA)STRY .

o WRARUEEC N FLSE BRI T RRE SRR, WITTRE (CYSRARRELRIE) HLArA B 4 sR B s g . X
FTH CiE=mE R REONE R a0, iy B RO —sep @/, filtn, —FEEHNE %
list.sort () o sorted () pREIATHEY (LT IE R FIE 2 5 sortinghowto )

o MRELESER TR, 2O ERRSEITES . GERMR RN REES AL, TR
W TSRS, AP, iz ad BERAhER , T HARE W 2R a4 R
AT , 532 24 R R 7 3 RS /N R e

WARARE 3k F) 46 Python SRVFRYRRM, ABAA —LE THUPALEIGER L. Filin, Cython n] AKFRSIIE L
¥y Python {UR A Sl C ¥R, FHRELEVFZ A [-F-& L. Cython WJ AR % (HITEEH) S BUAR
{351): HAEARA A B F T RIS AT R . WRARRT H O C e ie A L, e PABAT HE C 4
JRARH

ZW
L4 PERETR S (Y wiki T .

242 BENMFHRERT-ENRBNAERMTA?

str fll bytes XGRAZN, HIERZ N TFAFRIERSRE, 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 MRIFHIERENE (+= B5AF) BIMEE:
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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 ?

KRGS tuple (seq) AIRHERTFS (SEhn ERALE AR ) FA A BRI T 39 A AL 1 o4 .

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 () WEA2R 4.

KA ERS 1ist (seq) APRHTE A ST R G0 BRI AN A5 2% . fln, 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 JPAIYZR G | AT LA RS 608 RGN IR, 0 325 — N aRGIME, 185 A, IKEHE . &5 10 ik
I, -1 AR — N RGIME, -2 MERGE A, K. TPAACH seq[-n] #iMH4T 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 ?
fEANBEEE reversed () :

for x in reversed(sequence) :

#Xox PATEREE ...

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

2.5.4 0 MFIRPMIEEIR ?

VP2 SE BRI 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 tn{a7E Python i@ &4 ?
5%

[["this", 1, Hisll’ llan", narrayu] ]

B FAE ) 2 A 24T C o Pascal FUBAL; T HIXHIFET, Python 51| 30T DAL 2 Rl [R] 2884 it %ot
%

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

FfRAS Lisp MASHOF 2, AT PAGE F JC4L R A5 cons £ 70:

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

IR AZRRE, ARATCAIZ KA SO FEIX B Lisp car Y& 1isp_list [0] MAY cdr #))2
lisp_list[1]. FUATENRHHE EA 20 A M, POMX I 2 i Python 513228 B2

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 .

TR R et IR RIS, RS ICEAER T — s

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 FINK— T3 A BB AT EMRAREIFI] ?
SR P RO AR (R BBl list comprehension Jgk—FhRARAA 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 KBt 4 a_tuple[i] +=[item’] &5| A RE ?
R ERILFE T, — 2R EEEA R T MALZHAF, 2 Python W[ ZAZFIAN ] AE X 52 2 [A] 1)
225,

HETT I TCE SR M AT AR5, X IR TR s, 52X A N A#S 8 . ESEHPA 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 RS W 1 2548 (1) X5 a_tuple [0] AN, AUREERXS 2, BAERKERHEH
ﬁ%ZMﬁ%ﬁﬁ%O%ﬁ%N%Aﬁ?,ﬁ%ﬁﬁﬁ%%hﬁ%%ﬁ&

HHeRe e, BRI A i T R R E T

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

EEF )

28 Chapter 2. ‘Ri2%E Il o)RE



https://numpy.org/

Python Frequently Asked Questions, & {ThR4x 3.13.0rc2

(% 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—AXREHT __iadd__ O AR, IBAEHMSTERIT +=
R E R PR, HHGR MELRF AR TE A A s (b) XFHIRINT, __iadd__ () M TAESIE
M extend () FRREHZIIFR. oA FHIRIATATAXFEYL, += ik 1ist.extend () B “PbET 507

>>> a_list = []

>>> a_list += [1]

>>> g list

[1]

EAHY T

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

a_list IR HX S EPHE L, 511 BUE SO SR E B PUR(EESY a_list, IREMRAGIREA L
e, PONVERSIN a_list ZHIFRGINBIE—XGA$aE, (BRI TIRE .

P, FEMICAURBIT, RAR 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

__iadd__ () PATHZE, BISIRSRH 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 #{THEFLRERD ?

JHZF Perl 41X/ Randal Schwartz, %57 ARARYE RS PR HATHEY , % RAERHEA TR A T
{7, 7€ Python H1, #5FIH 1ist.sort () HEM key 5

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 BIEERYIERIXT AL BIESLHIXSR I, ] Class WA, SO R &
THEAE (stk), XO&TEIREBREAAT (Ork).

BT AT — A A HADSE (FRz ) SR . JIM R IERU SRS DA o SRS A A5k AT A
I AR W TR . AN ) Mai loox AL TR ELAD ) 7., BT MooxMailbox,
MaildirMailbox, OutlookMailbox NIFEMSALIEKFPERE R MRFERE .

26.2 tAaRKHE?

HERB TR E, STXH%R x, #iHPA x.name (arguments. . .) BRI HiEPAREIIE 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 H2 AR — NS S IRES TR BEEARPH AN EE N meth (self, a, b, c) , NH
SEf x WA x.meth (a, b, c) WIEIATRA; 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 &2 EE T2 R mE—-Ar s, HEE
fe—AJeAMm AR A2 B R, U isinstance (obj, (classl, class2, ...)), @®A]PAKGINNS 2
% J&T Python BYFEA P E 2L, 4l isinstance (obj, str) E{ isinstance(obj, (int, float,
complex) ),

EHEE isinstance () &RMIRA: Habstract base class BB . HILAFEFEMZE, BIESA H R
(IR S 52, G R BR8] True o BEARAGI “EIFEREK”, HHEHRBMRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

>>> isinstance(c, C) # H ¥
True
>>> isinstance (c, P) # |8 &
True
>>> isinstance (c, Mapping) # & #l
True

# 52 Fr oAy 4k R
>>> type(c).__mro_
(<class 'C'>, <class 'P'>, <class 'object'>)

7 = A - -
>>> Mapping in type(c)._ mro_
False

HER, REEBEFALKEFEN isinstance () W7 HESCEHETRN . REACITARE, HHE
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) :
# R AR
elif isinstance (obj, Document) :
# HEERXBHRD
elif ...

HAFRTRRAEIT A 2K EE L —4> search () J7k, RIFTHME:
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class Mailbox:
def search(self):
# R A N NRAG
class Document:
def search(self):
FEERXHBHRD

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 #2J7 I3 Al DABRAASE B ZE4E . FEAIDA RS T — DR T U2, RS rA S AN BEE R
=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 XL T write () ¥k, #HIHHATIZN self. _outfile.write () FIEZ HIHF
SHTFRREE ARG, i HMrERSE ZITL TEM self._outfile X%, ZiL2M T
__getattr__ () FETEHN; BESH EESH TRA XEREETN N EZER.

BT SO N B R 7B RO T M4 JE RN g R B R U, KB b A e
__setattr__ () HYE, MXEMRLITT4/ M. __setattr_ () AIREARSTLIREA TR

class X:

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

KEH __setattr_ () SLHARUIEN self. _ dict__ KN H SERAFRERIRASTA 2T R JCkRIEIH

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

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

T HEFH, super () X5 HIMRIEE I 7 (sel £ H) Kb e SLHIXS, i type (self) .__mro__
¥ method resolution order (MRO), FfiR ] MRO Hi{iiF Derived Z 5 Ti: Base,
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2.6.7 I NBEF S ELE TSN ?

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

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 nfa BIERISKBUBFIRIERTGE?
Python SCHFFESHAAIESTE (VA C++ 5 Java [17E 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 A A isinstance (¢, C) By ¢, c.count WEIFEFEM C.count , BEIE® ¢ B EWM c.
__class__ [AIPFIIEE C IR DR R E S

WE: FE CIREANTTRN, B self.count = 42 XFEMIERAE self H SR T I P — 14
Sy count” (A JSEB o AR BT 0 JEH S BUR A PRt AUE R AE R4, T AT IR N ERIE 2 S

[C.count = 314 ]

Python SZRFHS T4

class C:
@staticmethod
def static(argl, arg2, arg3):
# BH 'self' B %I

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 NI EHMERM (FiHiE) ?

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 #t, HEBS S — M REL, HHBOASEE R A T oL, filin:

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

AT, B R
WAL R A KRS8, Biln:

def _ init__ (self, *args):

IAMEA R REE T A TR E e

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

PARUR RIZ AT S AR T4 Sl “BEIR ™, DA DA g B s ity O 2 SRR 28 B ARATIE AN __spam
MIPRRAF (RAORIEMATRIZ, 2ZRH D TRLK) ALY A _classname__spam, Hf
classname KRR TATPRTL T RIZH LRI 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()

i BRI, XA RECRUEAL LR g SN P T3 R T DA B AL AT IR I 142 Python 2/ BiARA
FAE TR FA RS

S0
FAA ARV U T ARAH PRI AR 61 o
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2.6.11 2ENT _del__ %%, BERMBRMREERBFEABE.

XA LA AT RER A -
del IFHA—EZIM __del () — BHREBRRGITTE, WRITECARIZA 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, R4E Python /R £ I AV EEA X FIGERE |, (HAERR S B n— 4%
SURERZ G, BRI SRR T RBA B BE A A 2z T, L __del () HYEWRESTEA o FEHLAY I
ZIWEE A o T EI A REURAEE A . AR, S XRM __del () HEZPAREHUNY
ﬁgﬁi%%%ﬂ%ﬁﬁgoanmmw)%ﬁ%%ﬁﬁﬁ@%ﬁﬁ,@m%ﬁ&—%ﬁ%ﬂﬁﬁ%ﬁ@%
H R DL

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

73— Pl RIS R BIE R R weakref BB, IXMBLER ALVFHG X QAHASEIEG AT Bian, Bk
KSR BAZXT AL A R s 555 D (R RI5 )

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

2.6.12 IN{AIZRENLE TEHRBIFTH EHIEI TR ?

Python A&icskk (BNER) BBl W ATERRIME R b2 5 U85, il Or B A S il s 5 | 51
PRI BT B

2.6.13 Aft4 id () MEREERTZH—E?

id () RP—AEEEL, ZEAHEX R B A I PRI @ ME—R9 . HE CPython A, 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 J& T AFEMBEEO R, ZHIeIE TXg, AT id O WG GBI ER 1. & S Rl id i
WX AT SRS, AR 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).

SO EER BB E N RS RERTHY, a is a —@RM True. SP4FH S M0 A 2 5 38 5
FEARSE PR b, i ELS AR —RE, B A SR SR 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) WRAEEAERIE TR AR A 4 By . FEMR(EEEAE new = old ZJ5, FIPAMPRIE new is old.
2) X R BT ZRE AR, SR GRS, EFEREEE s 0] = x ZJ5, W PMRIE s [0]

is x.

3) BBIXR, MANZXGREAAAE— A0, R a = None fllb = None ZJ5, WPAfRIEa is
b, PN None j&HfiIx 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) 1IE4Q1 PEP 8 Bty , XI5 S i illialie None [ERHMERRIN 3. SRER AR SRR R B AR5, IF
] AT -5 HA ] RS A /R (B HAH SR 45 False (X SARTRIA -

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, PAN/& 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__ () JRMAR __init_ () k. J5& RIE—LBI9E]
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, wvalue):
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 HixINFEHFHIERARM?
ST ERWA EE T HJE functools.cached_property () fil functools.lru_cache (). HIHETE
LR EAFESE R G ETE LB R EATAEER

cached_property J7 XA TAEZATATSEIN k. EALGIEXSEOI T . B AFH 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 HA hashable ZH T . EGUBXSEBIRGIAT, BRIERRDIBCE T2 AST I .

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

XA TR T IURA I 7 2

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

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

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

@cached_property

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

@lru_cache (maxsize=20)

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

B TARE station_id WA o ANRAH K SEBI @ M2 AR5, W cached_property J7 XA TG ,
E TCEAI B JE P B

Bk lru_cache 75 AFE station_id n[ZZWHSRTEN, RFEEENL _eq () M1 _hash__ () JikPAEZATAE
A D FIAH 5 Jo8 1 ) SR

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 tnfaGI3E.pyc X ?

YE RSB (804 T C A SR 2 S AL T ksl ), 78 oy SUPFRTTE HSRIY __pycache
THERT2E NS EHMIFE - pyc X % .pye SUFRATRIT LIS oy STHEAME, IF
PA cpye NG, PR MEGE 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. BUPAKEAH FIF KRR P AT — H Pt fE )y, #UA o768 & A AUBR 1A, )
i, Web 5wt /@ TX A i i .

fdEi% B T PYTHONDONTWRITEBYTECODE MIEARf, 15 W5 AAHH: H. Python FES G _ pycache_
FHFH IO HFRRE AZTFHSE (BUR. S EI%5E) B, pye SCUER B sh iz .

T 2921717 Python AR &8 - &0 T A E, HILA S8 pye X BRER — 1 5Hm
ERIBH S foo.py, BERATH MR xyz.py, MizfT foo Bk (LA shell fii4 python
foo.py ), Mk xyz AIE#E—A .pyc, B xyz 2 F AN, (A foo Al .pyc XM, BH foo.py
Y2 & NGUR

Fr ¥k foo A .pyc M HIA R G AW BEAE# . pyc M
compileall b,

py_compile BREEW Fal LA, — BRI IXBR Y compile () AL

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

Al PAFI A py_compile Hl

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

B[ DA compileall BEER H B4 — o2 A H X T WA . R EAEar AT IR R iz AT
compileall.py H4;h %4 Python SCIFTTE H ik feHiwl :

[python -m compileall . ]

N

2.7.2 AR BI S RERIR B R ?

BT DAPER G S AR i name__ J A E AT WSUEN *_main ', BFERHENEAE
7. S, VEZAIL S A S R &4 1 EL RS SIS AER MBI 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

s HIEFA foo

o N foo QIEA M) AR

o JiiF foo HHIRIIT

o foo F A bar

o N bar QIEE 14 R R

o i bar FHIFIHIAT

* bar FA foo (RBEIHEAE, FNECEA 4N foo HIKIHY).

o FANHIZLM foo_var &R foo, KK E bar.foo_var = foo.foo_var
g —4 KM T, Rk Python B34 5 BUX foo HUMERE, foo M4 RS F AR 2251 .
MAREN import foo , ARIFERIERRMIL P foo. foo_var I, &kA4RFERNFE.
ANEE (2D) =R RERI MR

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

Jim Roskind ZEI 4 METHES B E DA T -

o B (BRER. RBFIATRE S AREREME)

e import 1EMH]

o ARIAIEEAR (CIERIEEAEHTI IR 2R E ) .
Van Rossum AR EHGXFPIr %, K2l import t BIFE— A BRIy, (HEMH AR
Matthias Urlichs B SCsHAUBEATEERY , (7505 5 AMRASEER L EE R AR .
XL =IF A AT .

N

N
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2.74 __import__ ('x.y.2’) iR[EIfY= <module ’x’> ; ZiIN{EEF z 1§ ?

Az e importlib PR EREL import_module () :

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

2.7.5 MESAMBRRH#T T REHEFHSA, BEDHRAFRUGHE. ZRAMFA?

TR AN —EE RN, Python fUFESS — U ABIHRINEIRERSCHF. B0, A5 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, MM —H T84

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

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

T £ E DL a) @

3.1 At 4 Python {§ R4E# K5 HIES ?

Guido van Rossum P (A HEREAT /0 AR OOHE, FF B 15 1 Python AR JF TR INNE . KZBALE
— B i Je gl & B R X AR

W T A TTUREHRAE S, AT 8 M 0 415 N 2R 88 Z AN AT B /R C REF S il 3 X
FEA A B

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

z++;

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

A AT TF R/ AL ST, A Python TR 725 %k (IS KU IS o A5 C AT VF2 R UL G S0 Uy
2o AL T SR SRR R RS2 R, M (SEERAT) 5B I A
S NI SRR -

VFZ OB ARSI AR/ S5 A5 BT — 47 o XA AN K, IR 3R TSI B 25 R], SERF M LARS
PEFPHEAT AT T . BIARKS 0L, eRBRIZ0E & — ek (B0, 20--30 7). 20 47 Python W] PAZE AL HE 20
11 CHEEBH) TAE . XA i T B THA/SE ARG S - Jo A I DA SR SR 2 e S AR R A S A -
HET gt ik s e AR B
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3.2 At AaEENEREREEIFEMER 7

WA N,

33 AtAaFR T ERER?

J A HA XY 25 RS

>> 1.2 - 1.0
0.19999999999999996

7t HIA X 42 Python Hf)—> bug. HIURZIXAE:. X5 Python KANK, M5IEZEF-G WTALFLEE 4y
RETKR,

CPython (] float KA CiEFH double KA TIFfk. float XSTRMMEZAFEEAREE (EH N
53 1) FRAEA —BERIFSEL, BT Python S C #4153 00 T AbSRAS B 4 SE IR A TIF AB 55
XEWRERITRISEM S, Python MATHIMUTHZMATINIES . W C Fl 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
£

[1.0011001100i10011001100iiOO11001100110011001100110011 (Z 24 ]
B R - A
[1.1999999999999999555910790149937383830547332763671875 (+ 2 4 ]

S 53 (0K BER Python I BRI T 15-16 1/ NERIRTE -
SR SRR, 1S Python BURETY 3 RAAR .

3.4 Aft 24 Python FHFEREARTIER ?

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 R FAF RN SHCF— 4 A" o ALMIEIEEA S0HE 8 N HAE, 1E
Python w1, ALABIVEERA 54775378 BRI HAAE -
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3.5 At aMAEFHEELFARPEXER “self” ?

XA T Modula-3 155 . T ZF0 RN EBAE2IEHA 1

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

FEHERT, BPAEGCORNARE A E L, Wa i FSEBAs s . 78 C++ 1, TMLQ@%’P%%EE%%%%U
Wi (k4 JRys s a7 5 R 31)) —(HJ&7E Python iy JRdif AL BB, T A A 2 4R 28 A Rt
FE o 28 C++ il Java it ARl ZOR SCHE MR o BIZ%, PR A 2 A X 2B 5 T8

HR, xR Y2 T | BN E K HZ O AR TR IR IE T . 76 C++ th, WUERARAR B AR AE 26
R E SR EZETYE, IRUAE T - i34 - {F Python FRA[PAE i baseclass.methodname (self,
<argument list>). XFFHEEA T __init_ () ¥k, I HAGE AT IRAEZE A R4 T
2 PR 7T 020 DAy = 28 0 R i A 10 o

G, e TASRIREMTEYE R T Python Hf R AR B (ARTEE ) FE KA AP (E AR LAy B
(O B A IR R A A 4Ry ) RO, sl 20 DA Ah O s R AR — IR (B N T 40 lid— 1 SE 1A B i A S
— AR AR R, Bl i EEE I (MTFRCRIER ) o C++ il AR X — 5, {H2 Python 3% F

A, AU TR HMEIAEN SR . 2R self. var fRFHGR TIXA S, 0, X
TSR, WS self.var MG XS ¥ BB HERR &2 44 AR5 R 8 RSBl H 5. #e5)
THUL, JRIAR RN S AS BT T A AN A 4% 25 8], SR SR B4R Python i A B> 44 25 )

3.6 At A geERENPME ?

H Python 3.8 14y, {RAEMIE !
IRERR AR TAT < = FERIAA P2 IR

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

HZ Y PEP 572 T N -

3.7 1t 4 Python M EeThEE (HIa0 listindex()) ERAA ARSI, mH
fhohie (30 len(List)) & EESCI ?

IE 4 Guido it

(@) X FHAE B, RIRFORIE SRR 5 3L - i (R AR ) mREes P IEAR

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) M BEEN G A len(X) B9 ARSI, WAIE E2ZORARIAFARTIRYRKEZ . XA FFRATPICRS: 458
e MR, SRORIERP A M, 2TIEE xlen() I, WML AIE x 2 REARSEBLEE 1 B 2R4S

sE R MEATRIE len() FRATR AT 2430 LIMGIZEA getO B key() J7ik, B A2
PFRZEA write() TR, FRATH/R SEE R

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

3.5, Bt ABAEFEELHARTELER “self’ ? pr


https://peps.python.org/pep-0572/
https://mail.python.org/pipermail/python-3000/2006-November/004643.html
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3.8 Aft4 join() BR—ANFHBHFEMARIIRI AR X ?

M Python 1.6 JFUfy, AP HGHAMSRMEISEL, ST vARS, XLy IR AL T e 5 4R 24 String
T%%H"J%liﬂ(ﬁﬁ%ﬁ@%%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 WA ER SO (String Constant) [ T BRSO THER ", AR R, (H1R545H
SR R AN E (. WA E S SRR I A AR b AoV Rl A B ok, T 12 E P (e 3o I
RATH -

A RGERRRENG . “Fe bR E R R R AR B R B R, RN A
o HTFEFERE, 8 split O Mo FRERTENTEAS SE, FAEXMER 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 () RFRFHEIE, BTER M AR, EER AT R RN PR R A, HAERIAS TR
ZIAEAE B o ORI SAT DU EATRER RSB RTR , AE O U AERTRT . TR
T AT G AT S

39 REASR?

WRBA G K7 H W try/except BBHURAER RN . Sk LA FRRIEFEIERER . 7£ 2.0 Z AT
Python it A i 7 5 X il A

try:
value = mydict [key]

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

A YR dict TEAEATIMEARAT key B, XAG R L WERARAERITE, VREUE N XA -

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, KATERTATEOL FERS NI T VAL o

46 Chapter 3. igitFaf 2R RiaE
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3.10 Hft4 Python &% switch 8} case i§4) ?

BSRUL, S5ea SE RS — RSN B AR (HEE N E G AT . A Python 3.10 J+ 1R
AT PATRT B HBIE i match ... case IBAPRVLECFATE, siFFE s SRIPIE &, —FRIHNER T ERZ
Wi —FVE if. .. elif... elif... else,

X B A T et AT e R DL, WTDABIE— A8t o case (ELWCIH B B2 A R . B4

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

func = functions|[value]
func ()

MFMERM I, WPAE ] getattr () WEAREARE SR ITIERIE—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_ . WERBCAXFAIRIS, WERMER AAZEERE, BaEH
F5RERS IR X 52 BT 34

B A B T RIS, % C 1Y switch-case-default IPFE B AT RERY, EHE HEME, L IoEAEL,

311 MEAREBRRSRPRUEE, MERKBEETRERFNGIES
B ?

B 1 ORER)Z, MRS A Python MERRMIUETR 2 /D —> C HitkMit, LAk, $7fnl DAREI [7]3 Python.
HIL, — e ARSI R BN C AR SCH .

HS 20 Fiafse, Stackless Python f—ANSE BB ARG IARE, W DAk C Hitk.

3.12 Aft4 lambda RiIEXXFEBEED ?

Python f{J lambda ik XA RELL & i), [ Python RYTETANERUA REAL PRk B 7E R X N TR A AR,
f£ Python i, X HAE— AN HAY MR, 5 HARTEF AP AERY lambda JEXURTE , Python ) lambda Hi2
—RPEICATS, AR AT E SR B i -

PRALEL 222 Python FRIRER—SEX 4, SR nlAE Ry f s A . [ ik Tambda 1 3 Jey e SC ek i M
DR ARANT B BB GE 44 A5 - (EIR R — U E R O 5 (B RY2E2L5 lambda KB AL YRS
FSEEIE) I JRAL !

3.10. 1t 4 Python thig# switch 5 case iE4) ? 47
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3.13 TTLLUK Python 4miFA#l28Nt, C HHEMESD ?

Cython S F§7 A n] AR M UK Python %1% C §7 €. Nuitka ;2—> Python % C++ fUR B4 4% 4%,
B H AR SR 5E B Python i .

3.14 Python I{T&BHN%E ?

Python 774 BRI AT BURT 5L 8. Python [ARMESEBLCPython (5| T HORAG 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 B PyPy) RTRE U M AYHLAE] , A58 Ay mices . AR ARE) Python (RS
BT 5 1R B AT R W b 22 57 ] BE & S BULE R I RS AR I

fE—48 Python S, PARAURY (FE CPython h TAEMMRYF) T HESHFE/RSCIHAAT:

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

Spr b, A CPython A5 VAR ER T 58, BRUCKT £ AYBIRIEAR & X P Z BTR SCIE. R, X T4
GC, XL G L BEAAS [l i ELAT REAR K i [R] il £ (R HT)

AR G 5 ] ) TAL AT python SCELRG AU, WY S8 2 PR SCAF i B with 1545 Joi€ WA BT S840
fil, AR

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

3.15 At 4 CPython A fE R ARLIR DU TR ?

B, XAE CARERRE:, HILARERAT. (2R, FRAIHITE Boehm GC £, BHEET X $#HE W TFE (H
ANRIATE) Wilmin, REEEARLZERY, HiAZ5%E2EN; Zik Python (i E, FEMH
T )

24 Python fix A B HAh N AR P HIHE G0 GC 2 i — N A8, 57 %) Python HHA] DA GC FE 1t
H A SR R AR HE ) malloc () Fl free (), 1w A Python {5 7 v GEAEE A /7848 malloc () I
free (), H AL Python [{RA . PIAE, CPython nf DAl FALATIERSEIL T malloc () #ll free () AR
PN

3.16 CPython RHEAH AFRERABAE?

4 Python iEih I, M AR 4 212k Python BEHeT | I HIAFSF R MU BERERL. SAELE0RFRS T, WIWThE
BRI C 5L SR 12 R T AERRCHY (IR Purify SRREAY T H 20 RS 75) . (L2,
Python {3t I F I 7T 2 1 BB AR 4.

ANREE5 ] Python 7EREHUN MERICLENZS, T atexit BHuzFT— %L, SRHIM X LN

48 Chapter 3. igitFaf 2R RiaE


https://cython.org/
https://www.nuitka.net/
https://www.jython.org
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317 Hit4F B TEANTIRMIELE 7

FEMTCALEIRAEVF 22 07 sCHRARA ), (AT (i 07 SO AR RN JTZL R 2 4 2 2K BT Pascal
records B C structs; B H A FERA AN BUER] 1 —A4> 7 L BEAT BAR 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

TCALRATARY, XA — BAE T, SRR E S E A TR . SRR, XS
IRZN AR ICER . A A TCR A DA I key, RS BERFSCALRIARS R HIAE Key

3.18 FRE40{I7E CPython LAY ?

CPython ({81 5L bx L I AS K EERYRRAL, 1A Z lisp WU IHER . xS BLAI I FLAb S SR 105 | I S 4K
A, FAESN LG PO B 1 R B AR AL K B 8t
RFRRGIFIK a (1] BERMERA S IR RNSRRG T X .

YA SARAT , KFRREG HBEAR RN FH R T — L5 7 R4 i A NI A P s 24 B2
RGN, Sl LEBMNY ZSTE], ASEAERE TR LR AR 2L bR RN

3.19 FHZIN{I#E CPython shsrin ?

CPython {17 S5 BN MR/ NG Ay . 5 B-RRIEL, SXAERZROHOL T oAk (H Al I A1)
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, X ME TR HE B IA] - BIK O F/R¥ER) O(1) - HREER M

3.20 HitAFTH key LARFTTLRY ?

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 RGP, AR e doyocdl; Mkt tuple (L) BI04l 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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25| k— KeyError 74, BB ATHMHAG (1, 21 Wid 584790 id ANE. HaE0, WV
M == kg F g, MAZMH is .

o FENSIERA BT ] X B, AR AT AR RSN R T AR SR B S5, RIER
AR R HEATCFRIER o

o RVFPIERA I, BRI AR EBECEN]. MREINIC B MBI, DR AR AR R — 2
PABRERROE R . Ebf— A E R FIALRIH: d.keys () HEEEMERS ] AT IR B .

o RPN TILR S, WAMCOY AL e, B ] ABCZE HAB I 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__ () KRG . RIGIRATORAAITE T3 (BUHAEE T A (B Y
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 ) W] hash(ol) == hash(o2)
(Bl ol.__hash_ () == o02.__hash__ () ), LIEXGREGETHF, WRRAGER B X LEpR G, T4

HAtELT hash FYZEFRE £ A

X ListWrapper GO, BB T T AR A1 B2 1 91 A RESE el DA S 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.sor() i FREHFIIR ?

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

WRELRGESIZ, W NE sorted () pREL. MR BASEHER R AR P RIE TSI, X THE
FRARMml, B, TR Ak A ) T keys HER:

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

50 Chapter 3. & t#0/5 58 % I ia) &¥
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3.22 yn{a#E Python ohig%E FnSCiEfE O HE ?

H1 C++ Fll Java S5i7 5 R LRI OOLTERA TR 7 SR A B0 B I . VR AN B 0 LT 14 24 136 )
5t il AT B AR AR

Python 2.6 ¥ il T — 4~ abc FiH, V@ L4 52 (ABCs). R J5 v Al isinstance () Fl
issubclass () R A LRI A ZE LI THEER ABC. collections.abe fEE LT —4G MK
ABCs fflfll Iterable , Container, fll MutableMapping

Xt Python, ¢ SRR 22 4 Ak T DA i 40 1 00 38 24 PSR R 3R A5

AN PR R I T DASR AR R, tho ] AR AR OO A — 41" Bl . ¥#% Python Ak n] DA
YERMAR AT, PMRBLRI ARG “ BRI . RIGER O Ml Ee LR, s &l AR M 1 69
fAER “HEARY (stub)” BUMHEFTHG B, FTPAREI doctest Fl unittest MEHREEE =7 MHAHESL KA i
FERMINAE:, st iy a1 .

30 24 Y I CHURR RE 1 52 35 A4 T R —FEAE B AE Python M RN R W AR/ . 50 1, B REMUS BT
P32 L oy RE e O L Jg bk . B, 1ist . append () JriRBEN & A~ Pyiisl SR st R R IS
JLHE; EOMIEENILIRE 1ist . append () SEBUR MR EAYREIEF AT EAE, BRI E T i
JRTEERAR A D1 -

SEMINEMERA N, FF HARR B BAHRA BT N 5 Tl —Fh H 8 A7 A S 1 1 9 18 T
K, CERAE G G AR LA 2 B E Sedn 5 MR E LR %87 . 2448 Python 1 SR VR (3R S SRR Jy
X, AWG ST LB

3.23 Att4ix®H goto?

TE 1970 4548 AAT T RE) A Z BRI goto W RESEURELSME “RARAIH” REEME ARG MW RS 25
BT, BHREABER, HFEBEIITH S (78 Python @i ] 1f iEAJFI or, and A if/else
ik30) FIMEER (i while FIl for 1A, HAJRE S continue Ml break iH4]) AWK T .

AT TT DA e SR S L 2 RS BR B T Y “S5H4 1K goto” . 1R ASEAs 53 AT AT (A4 C, Fortran
FIHATE 5 BT AR go B goto 4514

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 shigEFISCHEHE O HE 7 51




‘with obj:
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3.24 A LIRIGFFFE (r-strings) FEELIRFHIER 7

;@%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 VCBCAY R BE ST S B, DN IR AT H R LR, Sk, AevFlad (i 5155
RRE SCBURIALEE SC 4 o 24 restring T E AR H AImE, X220 TARRIMR 4T -

QR IEAE 28 78 Windows B4R, TERITA Windows ZRGEI AR IR AL

[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 Aft4 Python ZHREEMER “with” &4 ?

Python A5 —#f with {EAEERF— MURSB I AT RAGEA , FEIE AR H i RS Bk R i AR . 2t
T A FX R 54

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

& Python i, SXARILEHE A BB -

FiAhiE T, A ObjectPascal, Delphi Fll C++ i I #SSRAL, A MR AZA S HIMBALE M A 20t . X2
TSR A BT, - AR B A R g I T B AR R A A I8

Python i I B8 . F5 A wT REALEAEZATIN G | MRSk o 0] DABIASHIAE X GR v I8 i sl e 180 B
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)
RSB AR a WA — 148 = ISR JEYE. JAT, Python Hrstf A2 BE 5 IF MRS IX — . 28001 5K 1,

WER a B—PNBHORAR KA 27 ARG D20 < MERAE, ERTGATE with BHRNGEEMN? W
YRBT UL, Python AYBI AR (EATAE Y 1 5 4 IR X -

IR, with RRMIEFRHER B (MU ) 78 Python W] 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

52 Chapter 3. & t#0/5 58 % I ia) &¥
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ref = function (args) .mydict [index] [index]
ref.a = 21
ref.b = 42
ref.c = 63

%m&ﬁ%ﬁ&ﬁﬁﬁ%%%ﬁ%,H%Wmmﬁﬁﬁﬁﬂﬁ%%%%,ﬁ%:&ﬁ$ﬁ%?%ﬁ*ﬁ%
T o

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

3.26 A piEAT AR ZHEF with &4 ?

AT SORIE I, B R SOE PR A 2R e JC R I TR e WIS 0L R, 24— ARl
PORMERACE TR S, ATEFE 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)

TEREE RO S 2 R, X FAQ MR R 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 %ft4 Python #5IRHTEMN KRS EAES 7

Python RVFETERF, TCALRIT SIA RV FebiE 5

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. &AM AT R with iE4) ? 53



https://mail.python.org/pipermail/python-ideas/2016-May/040070.html
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x = [

llfeen,
"fig"
"fOO",

"Efum"

]

B RARAAWATER, (I B A5 e, fiefoo” A1 fum”

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

o ERMN_EAES AT DA S X B R I

Chapter 3. % tF01/5 52 & U o] &%



CHAPTER 4

REEFEHEF 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)

ST =44, {5482 Python Package Index B{ 3 2221 Google B HoAth W 2848 25| %, 182 Python” il
b ARG BR ) I B TR 2 R B2 AR S .

4.1.2 math.py (socket.py, regex.py &) B9:iRICHZEHP ?

URARA BB PR, ATREE 2 IR, SO C, C+ B A 4 1R 2005 7 SC B B &2k
k. ﬁﬁ‘%ﬁ?ﬂﬁ%z@i&ﬁ?ﬁﬁ%ﬁ#%, Fftl mathmodule. c XM SAFHAE C AU HRH (AR
A& Python H3%1).

Python 1 (F /) 7 =Jpik:
1) f#iff] Python #m5 AMH (.py);
2) il C @SR ImEME (dll, pyd, so, sl5F);
3) fH C w5 H R AR L, BRI, BA

import sys
print (sys.builtin _module_names)

55


https://pypi.org
https://www.google.com

Python Frequently Asked Questions, & {Tha4s 3.13.0rc2

4.1.3 7 Unix fE#iL Python BIARTTH 1T ?

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

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

TEXCHFER—AT, BNARBIEF-& L4 Python ARREEHIBEAZ .

WERARAS S AN Python fRRESR IR AR AS . RWT AT env R/ . BSA/RIY) Python fERE& ITLE H
SREZAWME] 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, H PR B AR KK, W BES S /usr/bin/env TR X uiH H B RAGATEAE env
FEFP o TEXFMEDLR, ARAT ASSIU R hack J53%& (R Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+ms@"

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

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

4.1.4 Python hf curses/termcap g5 ?

T2 Unix 240 Frifi Python A% K AT TE Modules - H ST curses AR, (HERIAEAN S Sk, (1
= J£ Windows F& F AT H Windows H1¥%74 curses Fibk, )

curses BB FREAH) curses Jp,  [A B 37 3 ncurses F1 SYSV curses IR ZHi4NLRE, LanEi@m. A~
[ AT AR SO SR B SR XGRS KA BSD curses BUREAE RS, (HE H Al
TELE Y RGN REBA AL P 0L o

4.1.5 Python th#Z7E34{)) C By onexit() HEA R AL ?
atexit HHHRML T —45 C Y onexit () FIAGHM EREL

56 Chapter 4. {{TBEEF0EH 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#lE Python R2REFs A H ?

Python 4744 /M HESL . doctest FRHMAELIY) docstring H TR B 04T, X Lk /2755 docstring
B AR —

unittest B E— iy JTava F1 Smalltalk J55HE 22 5 kE o4 I HE 22

NTEMAER S, VRBAZAERR R T Rt . B iRy 4 R 2 5 BEAR L% ) R Bl S0 ¥k
R AR S A BOMEE, BT s R (R RAL e e R i PSR ) o Btz 4b, 72
Jp R S MO AT AR 1) Jry A B, X S B U 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, ARBER %20 5 I s R AR X 24T . W DAY
H 3h AT — 2 5 0 I G B AR . X WAL SR DP- 75 2R T A, {H2 i T Python J2 A1t iy
HRGHBLE WA . AR LA 5 A=A (625 40 5 I e R B AR S o M B A A8, R A5k
S Ty S AT 1) L 2 I

FEFP AL SN HAL B T ASE I E A E

if name == "__main_ ":
self_test ()

LA Python SEHLW “fR” 2101, B TE2 S5 M AN E: 1 A2 B AR 7t ] DAFE AN 1A ] i ik
iz .
4.2.2 E#H docstring GIlEI# ?

pydoc BLBAT AR Python JEACHS i) SCR 545 3 R B HTML.  AREE o SOR 57 R R B8 APT SCRY
f— s U7 %2 epydoc, Sphinx thn] AR U AT I N 2R
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4.2.3 ERF—RRAKE— R 7

1E2E Unix REEPALFITR. BEZIITEZEMH curses, {HUZ curses BIHUAKT, MEPAZ:] .

4.3 ZIEHEX
431 EFPERERSZRE?

—EEMEH threading i, AEf] _thread filt. threading BN} _thread B ILH)ICE L
FRIFVEM TS 4.

4.3.2 BMEEWBERAET Afta?

—HEARB, A TRBEE AR . RN FERRBITRRIRT, TEREEEORS L TAE.
i PR AR T TR FE AR T PO — NI R RS KR sleep, ik T-2RREREAS 52 1ML 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 ER T A JR AR AT BR B TR AL T — A RFRIAR 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)

HE time.sleep () f5—E@RYEFFIIE], fHESREOLH S ELHLL, A DINERHH queue B
QU —~ queve X5, LA NEARAEZATHIRN append — S E] queve XFGeHt, T AR M queue XF 5
R AR U R R
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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 R SE, AR DA B H RS, ] queue BIBURAIEME 5551 RS
Queue FYEH AT —IMFAXGIIINE, et T .put (obd) FIRGMICE, FHHATLAM . 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', arg)
time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

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

434 EHEMERTEREEREN?

Python VM N34 Adi flglobal interpreter lock (GIL) JerffR[FE—mfa] A — & fiiafT. E% Python H&7E
FAEIEA 2 YRR VISR n] Al X & sys . setswitchinterval () 5. M Python ££f7
WIFBEERE, B8 AR — 435 XTI C AURS SE BT 2 IR 11

Mg b, BARREERER BRR) PYM 5 i S8 RO MRE . siPn b, XY (int, list, dict
%) WSEEASER CRET SRAEER IR T .

PRV, FERERARE TR (L. L1 L2 253, D, D1, D227, x. y @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 AT A5 T RO i SGR VA X BEXT G __del () 53k, XTHE
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) 3l # 9~ Python 1E i iin 2 MR 55 & LIT i FHL )y, A2 (JLF) Frfr Python
R AATESINE GIL WA BEIZAT, FrPAZZAEY Python A2 fr HBEA RO —4> CPU,

£ PEP 703 jiiid J5 H AT E % F A Python ) CPython SEBLHF RS [ GIL. iedl) € F5 &R g A A REAR 1N Y ]
Ved iR ae AR S B, NS 7P GIL fA GIL MR A . MKEKE, Hir2fER B GIL 4k
RERISEMTRESE 4 T 12 JE T 2 ME— M B2 AR . Python 3.13 JOHIEE 85— M0 & I TARAY R 1, RS X
A FAT AR BE ] HE M AN SERE

M EIR R GIL (9 TAE 5T Sam Gross 1) £ |~ GIL 1 Python 3.9 733 . BRI, 7E Python 1.5 I},
Greg Stein SCFx_FSCB T— D 5g AN T4 (“H i &Ae” 26T, BER T GIL I EARZ A PR U . Adam
Olsen tBAEM python-safethread Tl F B\ RMUNLH . A2, T AR GIL il 7R AR
BUX PSR B LRAR P ) PERERS A W A R (22018 30%) . Python 3.9 73 SURAERS R GIL HA[R] £
Rl 2 PR RE S M ) R
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249 Python % 1fi lUAZHE GIL I AN HE R E R I EAE L CPU s LA - Hu (] Python! RAXTE & 4% 41 &
HRAT 55 7E 2 A~ SA2 T A B 2 A threads 262 2 8] 470 BL. # Y concurrent. futures fLHLH[Y)
ProcessPoolExecutor AL T 5 B I T AE ) 7 58 07 20 QSRR A EERIMT: 55 20 A W 5 1 328 1l 08
4 multiprocessing BRI T HALZ M) APL,

T Yl C IR 1 C A BEFE A RIAL S5 I, T DAEZAE AT C IS IPREL GIL,
T HABL AT . 211ib il hashlib ShRiE AR E 20X R T .

I/ GIL (5 R 4 — AP 7 2k GIL MOA B MRS IRS B A 2 BRI & RpfRAS 8. BUAFIE 7E Python
3.12 AR SEBIAE C APT il ] . Hill] 24 Python 3.13 "R ity Python 110 H I iy EZRHIAET
553 7Y R, DN MG SRR g T AL BB 2 RS DL A RS BRI, AR KRR IR ik
FEATEAT A

4.4 WA S5

441 BRBRITE 7 (R HEXNEE - )
ffiff] os.remove (filename) B{ os.unlink (filename) ., £ os FIRPAIREUE £ 308 . XA R AR
—HERY, unlink () 2XERECTE Unix RGETH AT P44 7.

MREMEE R, Wiz os.rmdir (); {#iff] os.mkdir () A HF. os.makedirs (path) &)
path HULIALEER HoRk. os.removedirs (path) WEMERH BRI HZ, HEEANI#EZES0; WRIRE
HHEREE S H S AL N 2E, ATRAMEH shutil.rmtree ().

B X PAMER os. rename (old_path, new_path),

MRFEEEW A, ] £ = open(filename, "rb+") FTFF 4, ARG £.truncate (offset) ;
offset BRIAZ M RIAYIE RO . WA DA os.open () FTHRISE os . ftruncate (fd, offset),
Hor fd 2 SCHRRTE (— AR AR .

shutil B E T —RAE AR R, 35 copyfile (), copytree () fl rmtree ().,
4.4.2 BEHEFRIXH?
shutil B S—A> copyfile () BE. 7, #F Windows NTFS % |, ‘BAEH B0 , AR

il macOS HES+ & Fiy wii sy 3, R XM MAER DM . B WA B SRR A oo, REEH
shutil.copy2 () AJDAMREE RS (HAREER) BN

4.4.3 BHIZE (HBEAN) ZHFHIREE?

TR E AR —EHIEEAS R, B struct BEER, AR T DAUSEEE & kR EGE (GEE R W
FRFER AR M Python X142, [RZIRER.

2B, TR AR S S R AR S A% BRI — A 2 A3 R I — > 4 g e 2

import struct

with open(filename, "rb") as f:
s = f.read(8)
X, Yy, 2z = struct.unpack(">hhl", s)

HESUFARRII > SEDOCIRIT R R b TR IR IR 25, TR 1
B R (45).
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XA (PR REGT ARSI R) , AR AT LA array .

ik

S T HEHIERAE, FER s A T BRI TR SO (IR ED open () BEEA "rb") . AR (B
) A "o WS, U ASCABEETIF, £.read () 20BN str MR, MARZ bytes X5,

4.4.4 {lJ3F os.popen() SIEHIEEARE[ER os.read(), XRAHA?

os.read () E—MIRJZRE, ERWAZIIHEAT— H/NERBEIRIFTITII X os.popen () £l
e — R PSR S, MM open () J{RIR AR —FE. UL, WERZM os.popen () BIEH
I8 p PEEC AT, ARVIZM p.read (n) .

4.4.5 E#i5iE (RS232) &0 ?

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

XTF Unix, % Mitch Chapman & 17 11k T
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

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

Python T 27 22— RJRJE C SUMHMBAF I Z A -

XFFAE Python Wi i N2 open () BB EHY 2 BOCHEXIR KL, £.close () M Python i ffy EERFHAR
ICHE RN, HHEXMAIRZN C ST, fE £ PEhmRimte, Hri ot e B ah .

AT stdin, stdout il stderr £ C HHHYFFIRMLLL, 7E Python "X B I IRALEE . 1247 sys . stdout.
close () &¥f Python fSCIRRARICHE KM, HZ T & KM 5 Z REKASUIHIATT -

TP =F 1) C SRR, B IRMIZARR ST 2 X e (Ha, Xl RES I 4L 3] VO ¥
J&) o WRBHIHFEEX AWM, [ os.close ()

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

gt AR 0, 1, 2 fUF

4.5 M4 / Internet {12

4.5.1 Python gy WWW THRAEHA?

Z 5 5225 T internet Fl netdata X P EE 1) %5 . Python A K EASHOR AR Bl A48 8 il 45 s A1 &% 7 i
web 2%,

Paul Boddie 4i4P T —y ] FIHEZRAUAE S, DL https://wiki.python.org/moin/WebProgramming .
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4.5.2 £ HTML FREFERMT AR 7
PRATDALE Web 4t wiki U1 4R BV 270 A5 .

4.5.3 E#{EH Python R % X ?

] smeplib FE R
R MR IR Tt R MR AR . XA V8 A T AL HS SMTP il i 1.

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

TE Unix &G0 0] DA A sendmail . sendmail F2 /5 W) 0L B FEAN R RGP A—FE, B2 /usr/1ib/
sendmail, HBHELE /usr/sbin/sendmail. sendmail -} T a5 HRA BTHF B . DA 2B :

import os

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

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

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

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

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

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

sts = p.close()

if sts !'= 0:

print ("Sendmail exit status", sts)

4.5.4 socket B connect() FiEEHERHEZE ?

WS H select BibhbFH socket 74 1/0,

BL5 11 TCP 3445 & AEFHZE, HRATPAKF socket P AEPHZERE R, . iXFEUARINAT connect () I, AREGF 270
sEM R ORKATRE) FE2EF]— MU Rg S . errno 34 . errno.EINPROGRESS F2/RiEHIE
AT, (EERER . RREIERERGFR EURERE, B AR B — RN ARG SR A AfE .

PRI A connect_ex () Jyykokilt o @ 5 a . B HaR [ ermo i, BEHFATIRM, VRAT DAY S FRK
P8 connect_ex () -- 0 B{ errno.EISCONN Z/n A 1ERE -- BUE R AT LK L socket {45 select.
select () REEHEWE,
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ik

asyncio BHURAL 7l B AR KRB, BN PR E I EN M. 5 =7 Twisted
PR — AN HEh R4 s R AU

4.6 HIERE

4.6.1 Python b FHIEEGMNEODSD ?

A

FrifE Python 8014 T H T RE#L AW A4 11140 DBM A GDBM . [ ILZ AMAA sqlited i, ZBIHRAL T
— MR BRI T AL R R .

REBR AP 305 . &R Wi et wiki TR SRECEZF R

4.6.2 7t Python fpinfay SERFE X (L X5k 7

pickle FEALHPA—RhAER Ay AR D TR (RARIRIRARNREM ERAFHTIT RSO . BT
HZJMARTY), 1LAh shelve FAFEHRAT ] pickle Al (g)dbm K BIE 1 & (L7 Python X R AYFF AL o

47 WERRF

4.7.1 Python B4 R BEHLEL 7
random FRIEZERERST I T RHENURCE oA, GRSk e e

import random
random. random ()

TERFAR [l —A> [0, 1) DX [E] Y FATLEE R gk
AR A Y HARR) LTI R E s, B
« randrange (a, b) & [a, b) X[a] NI —HERLEL.
« uniform(a, b) ¥E [a, b) X[AIERE— P G
e normalvariate (mean, sdev) HHIES (EHr) 07 RE:
A — L R B R T AN AT,
« choice(S) MAERTFI PRIPLIEHE—1ITR.
o shuffle (L) RXIFIRPATEIEHE, RIRFHEEALHTT AL
A Random 2, AR AKFHSEBIML, FREIEZ AL FALECE s .
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CHAPTER B

¥ RARNE e

5.1 fq[LMfEM C EECIEBCHERND ?

JEf, EOTDATE C R SR, A FEE R N B . 7ESCRY extending-index HATUEH .
REHH R II) Python 555 X 4~ 28T

5.2 ALMfEMA C++ IBESEIBECHERRD 7

B/, AT DMEH C++ A af%E C HITIHE. £F Python include SC{4:JE il E: extern "C" { ... }, 37 Python
R VR A R B BT extern "C" o MR 2 HEES C++ X RN —MTFER.

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

Cython Jz HAH A4 Pyrex 2122 32 W& 18 Wi i) Python FEZCHAE A Y. C AR 1 41545 . Cython Al Pyrex fi
15 AAT1ICEE2%] Python 1) C API RITI 4R B &,

WRAR T B R L8 M BN AFAE Python § &MY C 5 C++ FERYHE T, ARATRAZZIAME ] SWIG 45 T H R 4%
SO KRR R B, SIP, CXX Boost B Weave t1J2 I 135 C++ ERER T %
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5.4 tnfa7E C b ITEE Python {E4q) 7

PATIHCERAE I B JZ R B PyRun_Simplestring (), BHEZBENFABRSHEM TELR __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 () MR,

5.5 tnfa £ C h3¥HERE Python Tk >K1{H ?

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

5.6 #nfaI M Python X5 r$2ER C BY{H ?

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

XFFA7H, PyBytes_Size () FhREIHKEM PyBytes_AsStringAndSize () RHRAL—AF5 1 HE
KIERFE%r. R Python FH A R BEAL &8 FATIRIL AR C 1Y strlen() .

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

A — % Python X5 24 APL, SEI g g #4525 Include/abstract.
h THEF. B PySequence_Length (), PySequence_GetItem () XA M IH 2K 54F 5 Fh
J51) Python J¢ A REA7 X%, BbANA AT i F i 22 HoAh A A0 B (5] QN (PyNumber_Index () 45) PA M
PyMapping API H {145 Fl L i 56 55

5.7 wnfafE A Py_BuildValue() BB EEKEMITTH ?

RAPL. WiZ{fiff PyTuple_Pack () »

5.8 tnfg M C AR FEIE?

A PAEH PyObject_CallMethod () PRECKRIHH AN RAMEE HiE. S HZNE . BRHAVFEAS.
Zl py_Buildvalue () BT RIS FAFE DA AL A T VA S H0E:

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

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

BN RSO R 1Y 7seek” T8 AS L 10, 0 (BGE SCUEXFR B E A7)

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 ICAENSHEIIR, ZHRMAHS RN REL, WEA
A0, ZERA R SRR B, WS RS T RS, flinr@”.

5.9 tn{a{&%k PyErr_Print() (S{3TENZ stdout / stderr {EAAE) B9
H?

TE Python f{RS Y, & L—A 3 write () ITIARIXR . RN RIR(ES sys. stdout Ml sys.stderr.
i ) print_error B HUg AP EMIIALHI AR AL TEIZ S, B HRHRRAEIRR write O JEFTHR M A AEAT
7.

X — S 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. in{a#sx PyErr_Print() (FH{ITENF stdout / stderr B{ERAE) BY%H ? 67
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5.10 M C iiial A Python RS RYHRLR ?

ARAT LA I 4 Ty sUHRAT — R T O G (5

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

MR R FA (BIEEARIELET sys.modules W), IXAWIALZRE; 75 e H 2 (A7 5 3% ]
sys.modules ["<modulename>"] MIfH. THVER I A SRBHINAAT M 6 4 25 [H—— 8 H2 i R
VR IEALHAFAET sys .modules Hi,

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

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

P PyObject_SetAttrString () AHL i pAs Bkt 2 v DA .

5.11 304F7E Python Xt C ++ MR ?

MRIGVRITFER, ATAERRFZ 730 Fali LBy s AP ” R S SURIR AT ] 5 ZERIE Y20 T
Python iZ1FI REEAUL, CH Ct FABA KKK G HILHIZE—4> C 254 (F8%H) KAUHEHT Python
XFR IS FIAEE T C+ X4

B C++ B, HSRCIRAES, HiEf HtbikiF?

5.12 FfEM Setup XHFHMT — &R, Kt 4 make KK ?

LARREF ARG, QURBCAHATRF, WM EE R R, (BRI — L LAY shell A<
FE, T HIXAS bug /N, BERAMEFREX 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 # EEA H AR W T BEH H N
finish PR R B EAN

br myfunction.c:50

continue
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5.14 HARE Linux G L%iF—1 Python iR, {ERER/D—XHF. H
H2?

KZELHFT ) Python fR A AL /usr/1lib/python2.x/config/ H3%, % HFHE S 415 Python ¥ &

JIFR 02 Fh SO

%FF Red Hat, 2% python-devel RPM PASREUAEL 1 S
%}F Debian, j&fT apt—get install python-dev .,

515 AR “WATFEE" 1 “WATN ?

A, A BB Python S H AR IOAT N, TER A SRR (900, S8 1 “if” RISk, BE A
RUFESHEAFRHES), Bl MESRIR, (HURATCROT, SERIS T —AEEH RN R

1 Python #t, A DA codeop Bk, ZBHARR BG40 8. Bian, IDLE g 77X 4.

1 C AT IR B AT 2 A PyRun_InteractiveLoop () (AIREFEH LAY ) Ffil Python
R A IR AL B A . B A DA E PyOS_ReadlineFunctionPointer () g %A H & i A K.
HEREZIRN, S Modules/readline.c fll Parser/myreadline.c .

5.16 Tk BIHRE MLH) g++ fF5 _ builtin_new 8 _ pure_virtual ?

BRI g ++ PR, WTE H4mi% Python, i g ++ EHHEH: (¥ Python Modules Makefile H 52k
LINKCC), R4fy @ik (fli: g++ -shared -o mymodule.so mymodule.o ).

517 Gt BRI — 1R, HobhIoHE#E C hstl, MEMFEE
Python chsCEf (flin@id4Ei%) ?

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 (RMRATCAGE A BPL R4k ] C++ B R .

5.14. AR Linux R LHRiF—4 Python #8iR, {BRERD—EXH. HitA? 69
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CHAPTER O

Python 7£ Windows _t #4975 Il i) 25

6.1 FEHTE Windows TizfT—" Python 2% ?

XA E AR AR R E 2 9B AE Windows )@ A THis TR FER ik, —WIsRms il A
SR, ARV ERN ALV

R ARG B ARSI A, T WAR e SAEPTIE I Ay P2 7 17 H # \ Windows iy, HTEILT
PRATAERR R R R emd R QUK H o ARIVIZAES K BMRE 2R8I T X E 1, POARS
£~ Windows ” fir /"7, Bl A EAR BT

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

[D:\YourName\Projects\Python> ]

HR I P2 LR B 55 A7 P v s G 5 e AT Al B 3. MR8 T s, sie] AR REAT
Python )% T .

Python [ 45 B4 73 h— AL Python ff#F 35 AR P RALEE . EREAEEBUMIA, R BN TFI, REH
I RIS TARA R o T DAZERE ZEHHARE R A AL B 1Y) Python I ATE?

B, WitRarQE DREWR “py” HACAIR ORI RS WERIAT 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 R FTTT o X EMRE IR AT AR L A A Python IEAJEZIAS, FHAEERFRHTEFAG &
file X/ Python S KIYINREZ —. MIAJUDRBAHFFERLR:

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

Y22 NAE R B AR Y V5 (A B T A T g . AHZE TR % B3 Python &5, J#H exit () %k, =
T ctrl A 2, Z 5% Enter HiR 5] Windows iy 2428 AT .

1Rﬂﬁg7i}mﬁﬁﬁﬁ%$ﬁﬁ$iﬁ/l\%ﬁ ﬂ;'&é > ﬁﬁﬁfi/?‘ > Pyﬂ’lOn 3.x» Python (4?4\4,5_)’ éﬁ??)ﬁ%tﬂ}m—‘/[\
HE >>> PORMHE O . 25, MR exit () BREEEE ctrl-2 A& MRS 3 DK 242 . Windows
SAEXAG H BT —A “python” dy %, I HAEVRL I ARRER I X M) E -

BAEFATIE py fySCAWARH], ATUARIA Python AR 1. 17 B4R (It Python JHI AR fr) 268 X ¢ A2 SO X%
f&o fBis Python JIA(I T 500 LIfiv 48 hello.py, JFHan S HRFFAEM T EHRITI, AR AR 52K
LT X 2R P

[C:\Users\YourName>

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

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

6.2 IE4il Python BIZARTTH AT ?

1t Windows |, #5fE Python 2234 Fe 7 CLAF.py 47 €44 5 SCH 1L (Python File) A RIK, H i SCIFRALER (M
BATIREAS AT T fir % (D: \Program Files\Python\python.exe "$1" %*). X/ UAflIAfEAy <
PP TR “foo.py” My BEAAT . AR Bl i R B “foo” T TCHTA AR e RIATIIAS, T
it 2. py ¥R E] PATHEXT FRFAs &

6.3 At 2HBHE Python EFESRNEE ?

%, Python f£ Windows F/S s R, (HH/K&SA HFIRIEUE Python AR BRI B A /R 8. 4
NS, FEHAECE AN A ) Windows Z4¢ |, Python AIn] DA TARFGAR YT

AT RE R TS0 E R R BRI B DRI Y 2R RS R TC B S R SCPE R 8 b I A B TR
i, S REHR T 2 B BE SR . AR R L RN AR ER T ELE , WG
PUEATZFFERRCE . MR, McAfee REFHIAENFEBLE MR SUIE RGNS, &7 42X~
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6.4 FEHEM Python BIAHI{ETTHRITI M ?

B 40Tl Python Mo At # A T 3% 740 =ik B4 7 B AT R AL BAT SO Y T L e

6.5 *.pyd 3X##1 DLL X #4EHRAWD ?

=y, pyd ORI, (HAE RS QRIS — 144 foo.pyd B DLL, HBAE LM —1 KL
PyInit_foo () . SRJGHRV PAZHE Python {45 “import foo”, Python $§#2 foo.pyd (DA% foo.py . foo.pyc ).
WARFLE T, F2 A PyInit_foo () RUIRILTE . FRARFF.exe 55 foo.lib HE4%, HAiX 2553 Windows
BLRAFHE DLL .

TR, foo.pyd 8 REKIEE PYTHONPATH , 5 Windows T2 foo.dll (A ARE. A, foo.pyd AN
T EAFAENRABATIRIART , MAERIRRRR Y 5 dl g5, WIFFE A . 458, R import foo , NIFR
% foo.pyd . 7F DLL 1, #EEAEJRAIS T __declspec (dllexport) R, FE.pyd Ht, HEHEAE ] FH BR4L
IEL

6.6 FEHIE Python g A—* " Windows 2FF ?

1£ Windows I FHAR 7 Him A Python RS 1T DAKLEEUNR -
1. i ANEEHE Python 4t B /R .exe SCFH. #E Windows |, Python #475/&—> DLL PAHEALIE A

A e DLL (i, (i@ 1 e ZEAE M R B A SO I X5t ) IERRIMMOE, ik e g
pythonNN.d11l; EilH LS C: \Windows\System H1, NN ;& Python fJAS: | fFlan%is"33" 1t
%% Python 3.3,

YT DA 3 A OAR [7] ) 7 s 8535 3 Python o fN#k M1 Bk 5 5694 %) pythonNN. 1ib | [iizfTif
FEE R E MR pythonNN.d11 o (—fl&UiH: python NN.1lib j2Fri§fY “import lib” , Xf5 ¥
pythonNN.d1l . & HE X THRRNATS.)

AT B R AR K b fAT Ak TR R R W, — UIERAE aE AT B KB R AR RS b A FH Win-
dows [ LoadLibraryEx () F )% % pythonNn.d11l . AU R iE 0675 {6 F i | Windows [¥]
GetProcAddress () BIFEIKIFFEET /71 pythonNN.d11l HAEFFI%HE (BI Python ) C API ) .
T AT AR X LE R4 XA E H Python C APT i AR C ACHER & I o

CWERAR RGN SWIG, AR AR 2 5y B — AR5 G151 ] ) B8 A1 7 35 T3t Python i J#” 9 AT
SWIG 5 M VR AL BT BB AN . SR IEAREER: E AR exe SUPFL R C AU (1) AR Joif
— > DLL 3Cff, X e 7 s A

. SWIG FFBIE— init BEL (—4> C %), HAFRBLT I BRI Z PR, B0, ARAELERA 4 FR 2
leo , I init pR BCIFREAR Ay initleo() o AISRAE ] SWIG F5Z2E, W init sRECRFGFR A initleoc() o XA
AT > H 52 S ) Bt B 2K

PRAT AR B 2 iy C AR SR B exe SO S IR 2 I 00 46 A R 56 7] TR B3 A Python | (X
T A K ARIC R )

- I, AR DA DA M ACRS B 9 AR 4 {6 Python iR -

#include <Python.h>

Py_Initialize(); // #1#% { Python.
initmyAppc (); // #Wif (& N) 38 %,
PyRun_SimpleString("import myApp"); // S A¥ T X.

6.4. HAEHER Python BIASIETHITIH ? -3
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5. Python C AP f£7E AN IR, WISRARMGE F I MSVC 2 S 4 B T4 22 python.dll |, 30KF 24815 B ..
W1 $:52 FILE * S IERY A0S 290 BREE 2 i R B PR RAER , BN R Sisds
Wi struct FILE MUMREHS A A SEBUR BB R iX Suf e AR AR 2 ST R 4L
IR 20 FE void pREA: ARSI, SWIG 22 A AURY -
Py_INCREF (Py_None) ;

_resultobj = Py_None;
return _resultobj;

Py_None &A%, "B X} pythonNN.dIl H14% _Py_NoneStruct {52 24 HAMI5 1 1 o FIAE, It
PRFAEZ S AR EREE T R PSR B4y -

[return Py_Buildvalue (""); ]

A ATREMT SWIG 1 stypemap fiv4 H S TH i, (HERICIEFILTAE (T 52 4i SWIG HF).

6. {#i[f] Python shell i< A Windows [ F & /5 P8 7. Python fERESS F LI AN 2 —MF £ 8 A
FURFSS, T R B 8 1 &80, M, % (8¢ wxPythonWindow 28) Wiz A& —A “AHL” R
Ho FFZ T 111443 Python fEREZRMRZS S . RWT LAKS Python 11 i/o % [0 B SZHFSE S _ B2 _ X4,
AR LT 27 read() Al write() 73509 Python X§4: (FEY AL e L) .

6.7 Wil gmig2R A EEFE Python [RICEFIEA tab ?

A FAQ NEWAE A #1245, Python FExU#5ws PEP 8 |, A 471¥) Python fCAGH#ERE 4 254K X /2 Emacs
python-mode BRIA(H .

AT gbes F, IREHEFMSHEERE— MR ERE . MSVC IEX T KA AR, HHMRESE & H{H
JH2st&: Sl Tools » Options » Tabs, ST 302K “Default”, %% “Tabsize” I “Indentsize” k4 , Fik#E
RS PR

WA HIR AT S S ER A% LA AR, Python 25| % IndentationError B TabError . ik
[ PAZAT tabnanny BUR AR AL BEACAS AL H S5

6.8 INAHEAPHEMIRA TEERE?

i msvert fidt. X2 nifEl) Windows % g3 R . B T g kbhit O ATFRAREAH
SR AN, PAK geteh O BT ARG N FEARFmANRE L 1] 2

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

TORFAENE I OR 2235 AV ST 1) Windows 8.1 sl [HAY R GEI A A2 T Python 3.5 Je Z JG A E. ¥ 5EiH i f&
YRIGEAE R G2 SR HE S HOFAh T, AR I MU AR bk, 397 1) Microsoft support page 2REUH KF3h
L CanA T HUH RN T 14 T
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CHAPTER 7/

EfRAARE (GUI) &R

71 BERSEE K6
7.2 Python & GUI TH® ?

Python [ FRHER EALFE— 810 Tel/Tk FREFEMTHIIXT R O, FRA tkinter o X 7] R A 5 Lk (BHh
B ETERZEL Python 1y R 2217 ) FEEAIR. XT Tk M 2EL, GFEEERBNER, W
Tcl/Tk F 11 . Tcl/Tk 7] PASEA A5 E] macOS . Windows A1 Unix -4 .

FAEZ R, BB TR HARF-& . Python Wiki E3R{E T —A~ B5-1-5 M1 15 L) 1) GUIAEZRSI K.

7.3 753 Tkinter §4/5)58

731 HREHE “FHLE" Tkinter 12/ ?
Freeze (BN “UR&E7) 22— DHRANEMSI W AR T H. 24 K45 Tkinter FEIFR, FEFHAZEMGE
Wizt RPN SR TS 5 Tel Fil Tk % .

— POy RN RS Tel il Tk FEfRl— &, e TH i H TCL_LIBRARY il TK_LIBRARY Ff
BAR BRI AR E .

BN = R E5 5140 py2exe Fl cx_Freeze ARREMNS AL EH Tkinter S F #2711 A B XS
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7.3.2 7345 /O RERTREDSALIE Tk D ?

1£ Windows DAAMGT-& L, FREZANTFEMHLE! [BELBAHARE TR VO 5. Tk £5 Xt 1)
XtAddInput () XFRATEA, BARFIREN—ANERRE, 247] A —ASCHRTF AT VO $AERT, %R
Bel A Tk 1 EFEFR g i . %0 tinter-file-handlers.,

7.3.3 7£ Tkinter PREFEARTIE: HtA?
AMGEUTEIHAR T DAL bind () J7k SE5E ISR T ERA B R T R e
#.

IR, I E R AR . ETE Tk SURY P AE4R focus $54. lH — A ERAT
CHELFR A, SRELAEIIRANENE (AR &R takefocus LI .
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CHAPTER 8

At ABEBIR N EZRZEET Python 7

8.1 {+4 = Python?

Python jg —FfL)F iR S, MWLM HRTFMN . EAN NS MAETFZ SN THEATT, B8 TAET
Google, NASA Fly5 R 4F A R B PFIT 2N G

MHRARIE 23] £ Python, FF Beginner's Guide to Python.

8.2 At aRMEBM LEIKT Python ?

WERARANICIFRG 330225 Python, (HEANMBAE TARMENL., XA —LEn] RERY IR .
o WRERX G %m%ﬁ%ﬁFlﬁijﬁﬁﬁﬁ%Tb VRAFER I — T HE ik & WU 222 1 Python,

o WU_E 22 5 =07 I AP AT RE Hy Python B Pl 17— 1) Python. XAERIN HREFAMRZE, Hian
GUIREFF . MZHRSs & EBEASE .

+ —2& Windows ] §ETiik¢ T Python, TEHEG A, FKATT %] Hewlett-Packard FI Compaq i) H AL
% Python, ‘4%, HP/Compaq [/)—L645 8 T 22/l Python ZR5 ).

o £ 5 Unix 3E45MHAER S, W1 macOS Fll—2& Linux RATH, ZRERIAZESE T Python; T A0 & fF L As 42
B,
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8.3 FEEMBR Python g, ?

XHRRT fr 25 Python [
WERA NF:80435 T Python, /RA] ATEAR SN ERE PRI OL T LM E . 1E Windows H1, AIEA] “f4 il
TR Y AR HIK

AR Python SEJET55 =5 W AR T, VRULEEMIRR T, (EABLEAR PR AN REIEH LAE. R % AL N I FE
B I 2 25 1T A 2 L 32 Python.,

AR Python K F TARBIEAERSE, AHERMER! RMER 7€, AR Python Siay THAFTCIE TAE, H
R T B TARAGE AT R0 2. AR 2 ] el W E R A RGUR B IR Python B R HOJEHET
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APPENDIX A

RIEXTHRR

>>>
interactive shell 1 ERIN) Python $2/R4F. A2 /R T RE AR B S AEMRRESS LA T I AR 191 AR 2 il
AR

o interactive shell Wi ARSI ERIARY Python $2/R4F, Feik AR G 4a it A ad e, 2o o4
WAr (S IS, ol =E155%) 2N, S0 e M2 )5 .
e« Ellipsis NEFH.
abstract base class -- fili & 3

MG EL PR ABC, & X duck-typing kb7, BHEME T —FhE G Oy =, M2 R AT i
W hasattr () B TRIMBCE R (Gl H BRI ). ABCHIAT BRI, XFMIfdE
Mok 5 HAZE, HAMIEEYE isinstance () fll issubclass () FHARl; 0L abe B CEY . Python
B2 N ER ABC HI T2 38dE45H (F collections.abe ) . B (FF numbers bk
). P (FF 1o Bedr) . S AERGSAMERS (FF importlib.abe ). fRATAMEH abe FRbk
KA H O ABC,

annotation -- f#7i
KERBNFAE G, KB, REBUESBORIERIPRS, WZENER &2 2 R .
JRERAS B EAE ST TS AN AT, HA RS, SEE MR AR T 2 4 B OE . SR R i
__annotations__ k@M.
Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I BN GE A /T4 - 57 2 I annotations-
howto [ A AR Y R AR SE B

argument -- S5
TEVE ) BB A% 45 funcrion (Bimethod ) W{E. SH0 s
o RHEF A TEREOR A PRI A FRIRAT (P10 name=) SRR SFERTIRATA ** A7t B
HIEAE A . 256038, 3 F1 5 FEPAR X complex () WIHA 8T #7250

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s A AEC ART RETSESH. ESEOTH T SEN R IR A L83 e A
* [iterable L TCRGAE N . 28BIIE, 3 A1 5 FELA TR g TS 4

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

SR PR L sRBUA X B Rl AR e A RIS I calls —Y . MRAETETE, ATk n]
HRFTR—ASHG A E B E IR R Y Y SR AL o

2 W parameter RIEFSH , & LA A2 40 5 404 X %) DA S PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
PR Sl X __aenter_ () Fl_aexit_ () F{ERX async with if4) PR E T .
1 PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
1R [B{E ~asynchronous generator iterator I EREL. 'BE-S5 ] async def F X HPMERBARALL, ANFE2Z
WAET BT vield kX A=A —RSIWHE asyne for TEEHHEH BIME.
WARTE T 28 A0 A e ki, EEREE NIRRT 7 £ R B R R E. WRFEIEERE
BARE X, W AR AL .

AR AT RE L await RikRE#H asyne for L async with i,

asynchronous generator iterator -- 5335 2 ik 2% %G 3%
asynchronous generator pRELIT R IRTS o

WG IR Fasynchronous irerator, MM __anext () 7k & AN FERT GOk AT S5
A B A B B B R A yield Fikat.

FAS yield IGHFE L, DAL BRI PR (HHE R SRR ry 50)) . 4i% 5 &
AR B __anext_ () IR HAD T SRR RARIRE RS, E2NEFOCESSIIT. S
L, PEP 492 1 PEP 525,

asynchronous iterable -- 5325 n] ZE{CRF %

—AA]PATE async for Al HIN S, SRR EN __aiter () FyEREl—asynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 5325 %5028
— ST aiter () Ml __anext_ () FEEMXNZ. _ anext_ () IR B —awaitable
¥4, async for &AbHR A LALLM _ anext () Jy IR AR TS AN B B B & —A
StopAsyncIteration F% . B PEP 492 5] A,
attribute -- &1
KRB —ADXTR M, B S SRR AR . 250G, WERXTS o G JEME a W] PA
H o.a k51 HE.
WERXT G AV, REAR W E R identifiers (1) JEAR TR 44 FR A AE— X500 J@ o 42 T AR, il 4n it A
setattr (). FXFERYJEIERFTCIEME AT RXZORTI, Meu i getattr () RIRE.
awaitable -- WZEFENF 4
—AA[AE await FIRX P H TS, TSR coroutine B2 BAH __await_ () HFEHNE. S W
PEP 492,
BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .
binary file -- —JEHISCAk:
file object BEMBIEEE F 7 A0t %o —BEHISCHRI Bl HE DA HIES (e, "wbt B rb+ ") FTHFRI T
4, sys.stdin.buffer., sys.stdout.buffer P\ io.BytesIO Ml gzip.GzipFile BYSLEMHI,

7S Wiext file T fREENSTES str MR SLIFRIGE
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borrowed reference -- {5 A 5| Hl
1 Python f¥] C APL o1, f5HGIHE M5 M, BHZMZ AR IFEARAIZG I R 58
FHER N B oA il — S G 5. BN, B3R IS AT DAREBR AT 1) B J— 1 strong reference SRR E .

HEFFAEborrowed reference TR} Py _INCREF () DU SIS Hystrong reference, [RAERMIZXRITIE
TG IR G — R Z it 5% . Py_NewRef () MEUH] AR RANE—AF i) strong reference.

bytes-like object -- ‘i %%} 4
3 5 bufferobjects H- H.AE T} C-contiguous B X% . XI5 A bytes., bytearray fl array.
array X%, PARFZ I memoryview X5 . 7RG AL L Fh —dE IR E R A s X sk
VERLHE AR . PRATE R 3R SO DA i i e ik %

HELE R VR TR BN AR TR . XX RAE SR T R CNEEE AT A AR
Bl ¥414G bytearray PAJ bytearray i memoryview. HABEAEER —FEHIE A HCT A T 22X
G HEEFET R IR Z B 46 bytes PAK bytes X4 memoryview,

bytecode -- ‘7= 515
Python JEACHE 2943 755, Bl CPython f#RERS H1 /R Python F2JF 1) NS . 5Bl &84T
TE .pyc CHEH, XRESE T IRIAT IR — SO R (AT DASR 2R R S BB R 1 ) o IR
HIEE S A TER I F A A AT A AL A IS 1 virtual machine 27 t. 1515 /N[ Python HEHIAL F Y-
WHA—EEH, WA—ERRTEAE Python iuA_F 3% .
FATF L5 R AT DATE dis B SCRrh & .

callable -- W] {& FI %} 4
ALY AR AT AT R iz BT, Rl R — 2S48 (B Wargument), {8 PAR iE:

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

function, BRI JEF method %5, BT AVAMX G KT __call () JIARIZEHSEBIHR)ET T
JIROE

callback -- [9] i}
— RS A LA AT SR B AN I 2] Y 1) 190 A e

class -- &
FRATE ) P OS2 SGH 3 W% 2R 0 S HEF T8 B ¥ 0 o
class variable -- 3745 H

TR E AR, I HLAURAEZERZ S BB B A Z2AE2ER L0 R IE 0 -

complex number -- £ %}
X SRR G R, Hrh A B IR R S — S — A R A RO BEURAL (-1 19
PR BYSEREEL, BETERCE TR i, LRSS 5. Python B TR RUN SR, R LA
FRMCTTEG BRI —A 3 JES, BN 3+15. WERTEE math BILRNXT GRS BORAS , w5
cmath, SEWEE R IR EEAECATRE . WARARBGER A B2, ZIENRILTPARF AT

) R

context manager -- |- F SC55 PSS
TE with {54l X enter () Fl__exit__ () FERERIFERRSHXS. S0 PEP 343,

context variable -- |- F 325 1t
—MRIEE T E R LR SO AR A AN FEE A . R TAELR RHRAE P AT LB AR
HARRMWARME. Ak, T ETFCEERE, —MUTERET RS2 LT, M E TR
1) F BRI R S5 A i TiE R . 20l contextvars.,

contiguous -- YE&%
—NEMNAE C E 45 Forran & B i\ R B2k . B4EgEnh /g C Al Fortran JEZER) . 754k
B, Brf 4 H O AHE WA P AR S HES ), SR EIFIRIB ISR )T . 72 4k C-E85H
f%é‘;ﬁ? Ié\iﬁf@ijkﬂ@ﬂ i B e — N5 V) 45 H s B fepit . {2 7E Fortran JESE0ALH U2 FH 26—

SR RR.
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coroutine -- e
PR T BRI — . FRIRE A DAYERE— S A e S — R o PVRE DA DAFEVF 2 AN [R] 1) 5
FitA L BEARE . BT asyne def i5A)3REM. S0 PEP 492,

coroutine function -- {IpFE R %k
iR [l — coroutine ST R KL . PMERE T asyne def B4R E X, LS await, async
for fil async with XA, XLRpMEEH PEP 492 5] A,

CPython
Python ZRAE 15 RUMTELE, FE python.org A& . “"CPython” — i) F T £ DAL P RE 0 S -5 HoAth SEER
5141 Jython By, IronPython #H X 41| .

decorator -- gy
R EME N 75— R B R AL, Sl @wrapper AT AORIAT B e . St 3 L1511 6035

classmethod () fll staticmethod ().

PMAREAR USRI, DU A eR S SR S R Se 45 i

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

@staticmethod
def f (arg):

FAEROBR SR N T8, (Rl E R A . A AR TR PT 2 0 eR B0 SOM 2858 SR SOR

descriptor -- {{fiiA %3
EAEXLT __get_ (), __set_ () B __delete_ () FEMXNE. B—NKEH AR, B
HIRFIR IS EAT S TE R PEE IR Bl A . SR IHOLT, A a.b RIRHL. W EBMBR— @ PERT & 7E
a KW FHAPERLATN b RS, BAUR b2 RS, WX ARSIk . PR ALS
FIAE 2 B2 B Python 1) 0B, RN @ VF 2 HERr MR AL, HFEREL k. FHEEE.
Rk BT EA BB G] S5

A KB ERITIEME 25, WHZ I descriptors B fHA R 159

dictionary -- it
— AR, H P AR S B A B (R . B ARAEMI A __hash_ () Ml _eq () ik
MI%F4 . 7F Perl H1#5 4 hash,

dictionary comprehension -- “y2HiLHi: 53,
A PR —N AT IE A R A ) A SO TE R IR I G R ) — PP R B H . results = {n: n **
2 for n in range (10) } BFEM—THEn Bl n ** 2 FIBRSHY AL . 220 comprehensions .

dictionary view -- = HILF ]
M dict.keys (), dict.values () fil dict.items () RFEXTRIR N FHMAE, BAERMAETF
WAL HB—SHE, XERE Y FIBUER, PR A I . BRSO I i i 4 oy FLIE
HB%, AI{# 1ist (dictview) . &I dict-views,

docstring -- SCFf P AFH
TERZE . R 2 NI EE— AR U B P AR R P . EAEURE BTN 20 2m, Haw
GiiFar R B ATTES . BRI __doc_ JEtEd. mT e TAUENE, IR 5
(9 SR PR LT (o

duck-typing -- 51387
fa—Fh AR XA, B A HEE A PO G R AR i 2 B IE R B 1, T2 B R ) S0 )y
EEME (CRERGN T, RN T, IEAE @RS 1) BRI O AR e A, it
R RS rLE A s 2 B RORIE T R . WA H type () 8 isinstance () .
(HZE R TR AT DA 48 508 % AR TS, ) TAEAESR M hasattr () KU EAFP 4k
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EAFP
CSRIEW GRS S IS4 . iXFh Python & AR 4R 5 XUE 2 e i 35 B B @ MAe e, I
TERE AR AR o o XA Pl WS B RF U@ Kz ) try Fl except if41] . T HARX ) I
FEFTHLBYL W%, #ULT C 43 2 HAEF .

expression -- ik,
AR HEAME R A OT . AT, — N RIBAR RIB T K0T, 4. BN, 2
B RER LR, ENRLE SRR —AME. SF2HMESAE, HEIrgEswaaeE
Ko MAEEA BRIV ER B W statement, Bl while. TRIEHE)E THEMIMAER L.

extension module -- § JiE ik
PA C 8 C++ 4 B5HIMEL, ] Python ) C APL K 51EF %O LA PRI T30 B,

f-string -- f-2f5H
WA B B EAT R RS AN AR B R R I EN E S . S0
PEP 498,

file object -- SL1EX %
XFAMATFII SO APL (A read () B write () %57%) PAMERTFERIERXS . LA
IARIE, SCHARTG T DA BN B SR S0 . AR B A7 sl AR B A 1 U i) (90 an s v s A/
. NHEZMIX., BT, BlES%). USSR EEIRN R 280 R,
SR b A =R R SO G B G = ) SR, ek = ) SO DASSCAR SO, BRSO e Y
TE io i, I SCHRT R X2 open () BR%K.

file-like object -- SCF20 4
file object W [R] LA,

filesystem encoding and error handler -- SC %k RS 4% X SR L PESS
Python JHI R M EAE R GEMRAS 7717 BR A ] 24 R 58 2 i Unicode 1Y 4 20 SRR AL BRAS -

ARG G A A A PRIE R R RS K BEAE 128 AN W IrA = o R SO R G dm i X e vE 1R
ML AR, W) API BREL AT 45| &K UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PREATHYE SR AREL
R G R S A IRAL S

filesystem encoding and error handler JZXF Python JE 3|4 PyConfig_Read () HRECKRAECERY: iESH
PyConfig [if) filesystem_encoding fil filesystem_errors ZH.

FHiE S Wlocale encoding .

finder -- 2%
— e EE R T AR loader BIXT4

FEAEMIRRRBUM A 4R AN Lok 12 &£4% %5 B sys.meta_path i, PAKSEI1Z25 A &£3%8% BLA sys.
path_hooks ffif§.

142 5] importsystem 1 importlib DA T R 2407,

floor division -- [n] U7k
] A B R B B R . B BREE AR /o B, Rk 11 7/ 4 @it
HEERE 2, MS 2R S EIERERE 2.75 o {E (-11) // 4 23R4 -3 Fh 2
-2.75 @ FEHABRIREER. W PEP 238 .

free threading -- |9 h 2%
— PR AR TR [ — R B A 2 AN &R ] PAE EFHZ AT Python 515 . 5 ILAHXT Y J&global
interpreter lock , FE[R—Z] K ARG — D LIEFT Python =515, £ PEP 703,

function -- PR
AL RA I 2R ] EAME A — 2B o 3R RTRA AR ABA B2 A S FEAE R R BT R . 5

W parameter, method Fl function Z£77 ,
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function annotation -- PRZkRT:
RRER X pREOE 2 8GR [BUE i annotation

PREFREE R T 2047 BIANRA R R BTE Z 4> int ZHOTHUR Bl —A> int {H:

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

PR AR TE I AR DL function —5

Z: Wvariable annotation F1 PEP 484, H.A iR T ThEE. 51 Z: 5 annotations-howto DA T &5 F A1 11 B
FESE .

_ future__
future {£47, from __future_  import <feature> F§/RJiiSEEH 1 KEAE K Sk AY Python & i il
BCRARHE P EE RS SOR 24 A . future_ BIRSCRYICSK T AT RERY feature BUH . it T A
ﬁ?ﬁi&gﬁhﬁ HORAE, VRATAE BRI AT B i O AR Z B AR TR (8iE) AEfi
il Y’

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

garbage collection -- 3 J% A
PO THRLE A N AF S [ A A . Python i 5| AT VBRI — A RESS G N AN T BB ER 5 | 1 A A A sz
IR g o AT SR RS o RT DA g o AR il 3 [l Wit -

generator -- 7} i g3
R [Bl—A~generator iterator (A FREL. ERE KRG HMREL, [ﬁl,ﬁﬁ?,ﬁ\@/ﬁ: yield FikA DAL
?ﬁﬂﬁﬁ\m for-fEFR i FH sl )2l 1 next () HREZE—3RHL

TR AR A, (B UL T AT e AR B R E . WERTEE RN S S, il
Jﬂéﬁ%&ﬁéﬁj‘ix

generator iterator -- 72 K 25 %12
generator PRELIT RIS o
!r/l\ yield IEHf RS0, 10 LRI EHAPRA (GG RE A RN ty 15A]) o 4% £ &
RHRBWIRS, ER2NEFOLEARLEIAT (X 58U BB AR 558 R B2 IR ) .«

generator expression -- 2} i 7% 3k R,
R[5 —A~iterator Wexpression. "B ARG EFRIAA WG E LT —MEFER . JEHEIY for 14,
PARG—ATTIERY 1 Fh). DA ARBN SN INZ R BUE L — R YIME:

>>> sum(i*i for i in range (10)) # F K514 0, 1, 4, ... 81 z Au
285

generic function -- JZ %I R %}
SRS [ () 2 23 S BAH R4 E 1 2 A R B0 LB eR . R P s 2 el 8 3 B30V R 112 fT P IR A 5
M.

Y2 Wsingle dispatch R1EFES<H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {Z %!
WS pe; A 1ist B dict XFERY a8 28. M T R 2427 FlEft,

WL S R 42 . PEP 483, PEP 484, PEP 585 il typing fike,

GIL
2 Iglobal interpreter lock .
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global interpreter lock -- 4> J5 i FEES 9
CPython ffRERs B R ) — BBl BB PRIE— B 20 3G — N RARAE AT Python byrecode. AL E i
WEXT G (GG dict SFEZNERA) X3 i b2 & ffi16 T CPython SEH . 45 %Al
e MBS RES 2 RARBA T (8, HACH WA T e 2 A g Ry AT .

NG, FESEHRUE R B =07 R R B ROT  PE ATVT S R 2T 55 1 S 4 W A IRPRE i GIL
BEAh, FESAT VO FefEmth 2 SR8 GIL.

1E Python 3.13 "1, GIL A[PAffi | ——disable-gil giiFRl & kA . FE M A %I 451 Python 2 J5
RAGAZIPIAF -X gil 0 ZEEAERE PYTHON_GIL=0 HIEAA R JGialT. AR 2 LN L
¥ ia YRR T L AR il 24 CPU WoA%E S . W2 41T S 4 PEP 703,

hash-based pyc -- 3£ T-W5 %11 pyc
A58 FH T I 08 SC A B s L T A i J 46 e B 1) SHe i o8 A RO - RS G2 A7 4. 2 L pyc-invalidation

hashable -- W[5 7y
—AXG AR B AT HAE AT N R E A E (BEFFEA __hash_ () H¥E), FHATRARH AT
ZRATHIR (E%@%ﬁ _eq__ () FIE) WREERRN T A X GE. RIMG A X SR b A B AH ] (R WA A (i e
BRI .

]IV CERERT G REAS T SR A A G B, TR Ry B 2 ) A P AL

RZE Python HI R AIAE N EEXT G rT e v i) s AIARAs (Blang) ey i) #A A Ay s Rards
s (BIATCA frozenset) {4 EATAICR IS Ny Al Wa Ay IR A2 PTG A0 . 7 SCIEE LBl x R 3R
NG ENTELRE R —E A AFE (B2 S HOE) . ENmma L s T e
id ().

IDLE
Python (YZ AT K 557 2T A5 idle i Python A B AT AT 1 LA SR AR MR RE e 1 858

immortal -- 7k /%%
KA Z e PEP 683 H15] A1) CPython SEELATY .

WX R JE TR R, WEWreference count FKIEAXYUEH, T ETEMRE SRS ITIIRIKIZA 29
BGH M BC. B, True A1 None 7£ CPython HH#lJET /K AXF R .

immutable -- A~ [ ZE %} 42
HA B EEANS . A RAATERT . PR MITH . XX SN ERAE . MR iE—
ANFEEE, WABEER XS . EAEREE BN A R E EEZER, B b i

import path -- § A J54%
HEMIE (B35 25 0 ) HBNSIR, KBTI path based finder IR EHFABIR. TEFAR, I
FIEPLMEARE sys.path, HIWRBAEBHETRER B FHRM __path_ @Y.

importing -- S A
A ) Python AU RE A 75— MEH ) Python AUAS T 6 A 7 .

importer -- 5 A 7%
B MBS WS RBRE T finder XJ& T-loader .

interactive -- 33 I,
Python 7 — A HAMERERS , X ME VR ATEMRRESS PE R A 5 i AT RN 23k, S RISV 2
FBHER., HEANFSH00)5E3) python iy (WA AFERIGTT ML 3 32 BR o g B . 3 50 ) o 7
DU AR B B AR A R B 2 3R 8 (G0 help (x) BRED) . B XL EAXWIER, S0
tut-interac,

interpreted -- fiR R
Python — @ FRREAUE T, SR RmIFALET, BAWE X AH T g R W A7Em 2
H ] X EME VRSO LB s AT AN A B @ v AT SO AT R ALE S EE A
Fb G R B AR R T AR (R HAR P A A TS 8 . S Winteractive,,
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interpreter shutdown -- fiEREES A
WP TR KR, Python fRREZRIFH#E A — MRS T TR B B BT A C A RO, o WA 4%
FhOCERNTREE I . B SZ WA R e . Xk P E XTI a5 | 1R g RS P
1To FERMB BHATIAIES T RE B B S R, BRI IR A AR (8 W 6l14 1%
R a2 AL 5 ) -

fRREAR T 2P RN main_ BB TS AT A S8 AT -

iterable -- W] LR} 4
—FPEEIS B IR m N R IR RS . TRE R R B TR A AR AL (4 1ist, str Ml tuple
&) DARCHEEAR P A AN dict, ST 7 PARARMIE LT __iter () J¥EESEHL T sequence 15 3
) __getitem__ () MY HE LEMITE .

AIERTR AN T for MEFRVA LI Z HANTZ— A FFI 5 (zip O, map (), ..)o H—A A
MEANERBHALH I ERE iter () I, ERPHZXTRIMIENL - Lﬁl%ﬁ%&ﬁiﬁﬁ?%ﬂﬁ%/*ﬂ’]
— U I o e T IE AR S 4L%Trﬁ%ﬂﬂ% iter () B HOAHRNARNG. for B A
H B ARAL AR L A, A8 — MmN AR iy 24 42 Eﬂﬂéf{fﬁﬂ W RAFE N . 2 iterator, sequence

Flgenerator,

iterator -- 3EC%%
R TR —TEREEm A% . EREEHERIN __next_ () H¥E (SFHAL L N B REL next ()
FFZA IR 8] é‘l?ﬁﬁ%ﬂﬁﬂﬂ%ﬁmﬁé’lﬁ StopIteration {#. H|XHFERLXF S
Eﬁ%ﬂzﬁ%‘lﬁaﬁﬂ, GRLEP I H _ next_ () AR SMHIRGIK StopTteration, A& ULMAH

__iter ﬁ%)ﬂﬂél_@ﬁﬁﬁﬁﬂgiﬁﬁ (R 2% AR A 00 5 2 T AR S, ml k- HoAth ]

951&%%@)%!3’]7(1[5%%“ — B FH BN IR 2 2R ERE VT IRE RIS . x4 (F4n
list) FEARERHRGHAE A iter () BREEGETE for TEMR TR IE S 724 — ARk A . WRTE L
TR 2 A 2 ﬁ[E]TZ RIS R PR A —E 2 4, T EERMRGE—1
e
W25 E £ typeiter,
CPython S:BI4I i: CPython (%A M GIHEATIERARE X __iter_ () MZEK., BEFTEMNE A HLE
CPython JNRIEE AR BRAE I LR LA

key function -- 2t pR %}
PR R PR A, SR RENS AR ] B T HER s HECL R R RIS, BN, locale.strxfrm() A
T — AR B DR 24 2 1 HE P
Python 45 V1 2 T HH# i A B ROk B H oo R HEM 5 =X, KPP EH nin (), max (),

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

A2 A ARk gk B, str.lower () ﬁ?ﬁﬂ%ﬂ??ﬁ@ﬂlﬁjﬁd\gﬁf?é@%@ﬁo 114
H, R AE L lambda FAACRAIEGIAN lambda r: (r[0], r[2]). MAP, operator.
attrgetter (), operator.itemgetter () Fl operator.methodcaller ) R =

e AR 1T R A 1] 6 e ) 7

keyword argument -- e gt =55
Z: Wargument

lambda
i —> B phexpression A5 G BE 24 WK R AL, RIBA ALV IHOR(E. 1% lambda b8 £ 1) 4 ¥5
lambda [parameters]: expression

LBYL

A JBRER I SO X RGNS KUk AR TR A s A U A TR A . K
WG EAFP Iy sAG BOA H, R R KRB 15 154,

EZ LR, LBYL Tl 3E “E&F” M “BRER” Z A A &5 MBS . g, DAY if
key in mapping: return mappinglkey] W] fEHI THEM ARNEZ I HAMLREI mapping %[
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T key TS o S AT S 0 B ) EAFP J7 SRR

list -- 5l
—Ffi Python P Esequence, BIRZ MAHNER, (HEHRMITF HALE S R g dmIEse R, HATiRITcEr
BRI 24 R O(1) .

list comprehension -- 51| S8
AbFR—AN 3 5 v ) R SRR A T IR M S5 RS R — A BB H . result = ['{:#04x}'.
format (x) for x in range(256) if x % 2 == 0] ¥Em—4> 0 F| 255 JLE N+ 7S 3EHE
%%ﬁrﬁ?fv’f% (Ox.) B9, Hrh i€ FARTTIER), QIAEIN range (256) HHIHTH TCRHERLH
AbH

loader -- I#2%
MBI G . BOE X 4N Load_module () B MBS E T H—A>finder 12 1] . 4%
Z: 1L PEP 302, X}Fabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- 15 5 X 445 =
£ Unix |, 'BEf& LC_CTYPE &= X iEtg . BEn[ LAt locale.setlocale (locale.
LC_CTYPE, new locale) Ri%E.

1 Windows |-, &/ ANSIAURSTT (401 "cp1252™),

J£ Android i1 VxWorks |, Python ffiff] "ut £-8" {FHiEE RIHHmiLtg .
locale.getencoding () W MRIRUE T KB .

518 2 [Fl filesystem encoding and error handler

magic method -- AR J5 1k
special method W3EIEZ[F] .

mapping -- 5}
— T E B E R LN T collections.abc.Mapping B{ collections.abc.
MutableMapping G B LKL E AN AN . R RG] T4 dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCERFEEE TR 7%
sys.meta_path [ RIMR I finder. TUEEE KRR Spath entry finders 1748 KA HAFH A o

A A importlib.abc.MetaPathFinder T fBEIGHEARTTRas AF LB T ¥E

metaclass -- LR
—MHT AR, FowE LA EL . BFERAELDER. oRATTHEZ LR =ASHOF 0 @4
B2, KA T R X R B R AR TR 5 AR S PR A — N ERIASEEE . Python 4% 51 2 Ab7EF 1T PAGIZEE H & Xt
2, RERAH PAGEARTT EXA T H, (Y535 PR, ot Kim it o r 2. eMe
M TIEsR BT H & IR e, RIS 0H, sSCElag], PARHMFZAES

T 213152 I, metaclasses.
method -- J5

TER N E LR B ARAE IR R LB — N JE R, T VR 2 SR 0 A H A —
Aargument GBI 4N self). £ function FMnested scope.

method resolution order -- J5 & /@R )+

T BT IWUT A A R A P R B INY . 752 [ python_2.3_mro T 2.3 & 1i fUE Python
FRRERS T SR T

module -- Fidh
X552 Python fUAS ) —Fh2HZUAT . AR A ST v 44 25 18], PTAS 5 {E 3K Python X4, Bidln]
iH it importing ¥EAEREN# 3] Python Hr,

5 Wpackage.
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module spec -- Bl HLES
— g, s AT A X R AFE . & importlib.machinery.ModuleSpec
S

MRO
2= Wmethod resolution order
mutable -- B 2%} %
AT DATERL 1d () PRAp [ E G 00 T U A . 5316 S Wimmutable
named tuple -- H %504
ARif <RI WA TALM 4K 5 ocdl, H HILH RS | TR AR 44 Fr @ Mk U7 1) 1) 28 AL 5
Fo EFER BB W] REAT A HLARREE
HUeHNERBETHACH, M1 time. localtime () fl os.stat () FREMEH. 5 —A0lF2

sys.float_info:

>>> sys.float_info[1] # ‘& Bl 5 |4
1024

>>> sys.float_info.max_exp # s TR
1024

>>> isinstance (sys.float_info, tuple) # BT L4
True

HrAZGTHRZNERE (L EEmsF) » soh, HZedHiRn @il 2L E XM tuple 4k
I AR E AW B fOok A . XAEMETT AT TS, SiE W PAES 4K typing.
NamedTuple, B # i T.J BR¥ collections.namedtuple () &, F—MFXBLEHEMN—
LUF T 45 5 5 N B B4 ST IS A I vk

namespace -- iy % %3 [A]
A BRI BT . A SRE . SRANER, 82 inEmaasm (s
ZW) .t SRR LB Ik 45 b o8 ok ORI Lk . AN, %K builtins.open 5 os.open() ]
A B a4 A3 TR R DX A3 i 44 25 T 34038 ok R iff R A B S I A e B30 5 Bl 8 v mT s R ] 4
P, BN, random.seed() B itertools.islice () XAEYEIH T X LR EE N random 5
itertools BEH/r BISZERAY o

namespace package -- iy %23 [A]{u
PEP 420 J73] A f—Fh(URE 1 T- @02 B ipackage, v 25 60T AR SC UMY, FEA T2t
Hregular package RIF], BFAEATRA __init__.py .

S A] 2 Womodule

nested scope -- iR E1EH I
TE—AE SGEE NG HASBIIRE 1. BN, 7575 —REiz e LR BT A | Al A & . HER
HREAE HERA B0 5 A RO TR TR R S B AR IR T I EE . 2RI, &)
A5 RS WIVE T4 Rfn 4 258) . 1#1d nonlocal X ARG E ASNEVE .

new-style class -- J AR
XHBIE N T A R WIERE. R 5 A Python A, HAaH X KaE0% 6 H
Python HiiyE RiGFK, U1 __slots_ . fiidds. FHEEME. __getattribute (). KL EMEH
SHEE,

object -- Xf %
R EARGS UBYESIE) PARTE AT H (Orik) m%dE. object Hi i@ T new-style class 1) 5 T0JZ %
R4,

optimized scope -- CLILAL I g
2 AR DY i PRI G 12k 2 78 20 IS H AR Ry 28 B A4 AR TR, 3 ARV RTX B84 R B2 5 R4 T 04k
FEXTRREL. A ids . VMR, HESEUMA iE AR Rl ar 4 S R XA T E R . R K
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P REAR UL ALRE I T B VR I, R AR T C R SR A IR R AL 4 PR AR B A A & )
IR 2O fE k.

package -- {J,
—Fh ] A AR B B N M S Y Python module, MR ik, BE2EFHF _ path_ JEEWN
Python A5l

%2 W regular package Flnamespace package.

parameter -- JE 3
function (B ) &SR SEME, B EREBTAEZ I — A argument  (BHEREAER T, 24>
%%). HAMES:
« positional-or-keyword: {LBHCHT, J5E—ATTDMEN 1 55 M ATASEN %45 2 f
AW K BAWIES AL, GIUTR R foo I bar:

{def func (foo, bar=None): ... }

« positional-only: {{FRAIE, & — RO EE ARS . (WRAEITE S w1 ek BUE X
WIESHNEHENZ IR E A/ FARES, BIAITRE) posonlyl Fil posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

o keyword-only: {URFEHEY, F8E—HEEEL XEAEANSE. (R XA FIE S ]l 2 7E R AL
& XS P& AT RN B S ETEL NN B S Z 1 * KE XL, BT
T 1) kw_onlyl F1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]

« var-positional: TIAE(E, $45E T DMRAEH—AMERECREO (L ES BRI (HTEIL IS
CHEZNAIESE ). SRS TLEEER S ARG < ki, HIATFEN ags:

[def func (*args, **kwargs): ... J

o var-keyword: TS SR i€ W] DR BT BECR Y K SH (MEINTEHARTE S E 32 1 K 4
FSRZIG) . RFESEETEIE S AFREIMER ~* ke L, Bilin LTy kwargs.
FEZ AT DA E W A S 4L, thn] AR LE ] e 24000 s B A -
712 Wargument RiEFRZLH . 235409 KA PRYFE UL, inspect.Parameter J, function
" 45D % PEP 362.
path entry -- J A 1
import path WH—NHPALE, SPipath based finder FIR AR NHIREH.
path entry finder -- ¥41% A LI TR 2%
F—HJPE AN ZA ] sys.path_hooks (RBipath entry hook) I [ finder , WARSt S GEIM itpath entry F
SE DA .
5% importlib.abc.PathEntryFinder DA T f#EKIEA DB IRA I SLI IS T
path entry hook -- J&1% A 118y F
— AT RS, EAERE T A AR E path entry THEIRIRAGTEIL T BEBS M1 sys . path_hooks
ZFeR [Ml—A path entry finder,

path based finder -- 3£ T B2 A Hk 55
BN —Fh U312 £ 3% %E , FIHE—ANimport path FH AL

path-like object -- JE1EJR%} 5
KRB RG ISR G . BRI R AU — D FRIRIEEN str 83 bytes M5, A PLE—
ANSEHLT os.PathLike XS . — 3 HF os . PathLike XTI R ATE W os . £spath ()

89


https://peps.python.org/pep-0362/

Python Frequently Asked Questions, & {Tha4s 3.13.0rc2

BRBE ol str B bytes BRI U RAEHAL; os. fsdecode () fil os. fsencode () A #45l
JH AR str 8 bytes BABIWEER . x4 2t PEP 519 5] A1

PEP
“Python 45 LI BYHE LS . —A> PEP g/ — it SR, HISK1a Python 4 IXERAL(E B, sidfiig
—™ Python [ #RE S HE BE al 3R55 . PEP I 24 RS (10 B AR B AT SRR 1 R U A
PEP WA AE R S B e . WA ORI R, a2 TR RS 5t DA S A A 25N Python 3% TR 90 'S
SCRA AL . PEP fMEE A SATAEAL IR N FREE ST 3R, I KA ) 2t L e A SR .

%11, PEP 1.

portion -- {54y
FA RS — 1 44 25 () B A B H SR SO A (WATREAERCT —A> zip SUFW), Bk E XL PEP 420,

positional argument -- {3/ & 23 %
2 Wargument ,

provisional API -- £]%¢ API
B2 APT 259 T HEBRAEAR T E 1 ) JE A A RAIE 2 AN Y I iz 11 . AR IR N A&
HERAS, HHBEEAMONE E, ST BETER O I & B 1 8 A U B T O T 3517 ) JE AN AR A 1 o
M (EEAFERERIZEE ) o WSO S FEREIET - (E APT I A B K 2% &3 i 7™ 5 AL At v
BRI & B A ] B 2 XA -

ISR A2 E APLRUE, (a5 AARA Rt S PN I a Moy 587 — AR 1R AR DA )6
SRR R B — Fh ) S A R R T R

X APAE B AR FRVFRE PERFEE AT IE , A 2T M K IPE BT BRIG T IR . 31§ L PEP 411,

provisional package -- #] % {0
2 W provisional API ,

Python 3000
Python 3.x R RIIBERR (XA FAEMA 3 B R MTRIEIE TR e B 7)o A R4S
yg cch3k770

Pythonic

Fo— Kk —BoRAS E % 250G T Python 55 58 B KU FIEE A, A0 AS i 5 ) LA 55 v T e
SRS PACRD . G, Python [E: F RS 2 ] for {EAIEHR M i —AS T X S P i T T,
VP22 HAME A XA 250, TR AR ZAGE Python 19 A B & B0 F — MU T8RS

-
for i in range(len(food)):

print (food[i])

11T R B2 14 B fi] 37 B Pythonic B 4 /2 AR

for piece in food:
print (piece)

qualified name -- [} @2 8%
—APARS BRI A FR, s MBEHR 4 JE VIR B i v SO RN SE . R R BT
FHKE UL PEP 3155, X T o 2R R ELANZE , FRE ARG MRAFR—EC

-

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
ICV

(£ F )
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(#z E70)
>>> C.D._ gqualname_
'C.D'
>>> C.D.meth._ gqualname_
'C.D.meth'

MW T HI HBRES, %ERE & AR B R A DS S R A i A, i B TR AL
A, il email .mime.text:

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

reference count -- 5|14k
TR XGRS X205 i 8% A BEE, st R, FEikmimmortal X4 H.
KA WAE T I, RIGX PP S KA R 51206 Python ARS SR UiiE & 2 A
ALY, AHE A& CPython SEE—AS R EICER . BT AU A sys.getrefcount () BREICKR A4
EXRTZ RS AL

regular package -- ‘¥ {9
B5: B package, Bl EH —A __init__ .py XXM H .

%2 Jnamespace package.

REPL
“EERL-SR{E-FTETEFA” read-eval-print loop [I4ES , interactive fERERS shell [R5 — 4.

__slots__
—PWEFES TR R, 38 A TS P R S S X S RS B S R AT A . A R IR
AT, BB ARG, B AR DEIE N RA, GIAFE AR Y AR, HF B
ST XN

sequence -- J75 51|
—Phiterable, ©ZFFE __getitem () FEER VAR BRI HITEAMICE VI, I X
T REPIKER __len__ () k. WEMFIIZHEEA list, str, tuple fll bytes 5. H¥E
BEEMR dict BEFF __getitem () Ml __len_ (), {HEHIAIAMBGHAETS, HAEHHE
Bimmutable FE A RHEECR R ICE .

collections.abc.Sequence IR H LK EN T —TEFEEWE D, BIE __getitem_ () FI
_len_ () ZA4b, BEIT count (), index (), _ _contains__ () fl _ _reversed_ (). SEF
WY R ORI DV register () RN . FIRECE 268 H 79 B E L S, 155
5] 38 PR

set comprehension -- £ &S5
A PR —AF RS W A B T R IR FI SR AR MR BEH YR, results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ENRFFELES {'r', 'd'}. S0 comprehen-
sions.,
single dispatch -- YR
—generic function 7RG, HELIEE T HASHII B ER
slice -- Y] )y
W RALE TR sequence —F X4 . U)ol i R ARbmic k618, 78 11 T4 LA
B 5 WEcE, il variable name[1:3:51. F#E%5 (FhR) ARCAENTBEH slice X4,
/S|
25 AN S B P T 2 5 R AR (B T B AR AT AR PR AIE 22 4 1) APT Bsf 5k T AR FH 505 AR
AR APTATISRAR BAFESCR o e, (R FRLRST R (SE5RIIHE) -

e (RERL) CRET IR ERZEAE T A SBEIAL APT IR
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Ti— N ERMRRFEHAS K &L
Z: i, PEP 387: Soft Deprecation.

special method -- $§ 5% J5 #:
—F i Python BRI R v, KRR FEAS LRI TR & BB I N 4545 . X Fh O EE R 24 RN 1 2
HERBUR IR . FFIR T 1) SCRY S W, specialnames .

statement -- &4y
EAERFE (AU “He) RN . —ZRiE )] DA expression SN ST IS5
Bin if. while 85 for,

static type checker -- i A KIS iy 2%
TEHL Python I BEAT 404, DAREHR MBI QB BRI AME LR . 555 L 2427 PAK typing
Bk,

strong reference -- 315 | J1]
1E Python ) C APL 1, 55| @48 A HEA 5 1 R ACHS Ir A IR R 51 o Fe Qs ] a8 94 1
Py INCREF () MARIGRG | ML RS N #Eid Py _DECREF () RFENE.

Py_NewRef () PREXATHE A TOIE — g a0ams | . @, SR B FA RS | B9 1E I 7 %
w5 _EVE A Py DECREF () PR%K, Mﬁ’é’aé‘lﬂ%mnﬁﬁ

152 R borrowed reference,

text encoding -- SCASGIA%
£ Python 1, —A4FHR g —H Unicode fUR% 1 (FEFE Y U+0000--U+10FFFF ), Ny T FFA# &4 —1
AR, EREYT I —BR T
P DNFRER I — N FEA IR s, AT RS R SR AR AR RS
HEFPAFNSCARF I Fifdas, BTSN ARG,

text file -- SCA Lk
—FhBBIE S str XF 4L file object I8 HE— A SCAS SO SE B A 17 0] — 1 T ) 217 1 B0 o o B sl b
Hrext encoding o SCASCAFIBIFAFEASCARE (e 5K "w' ) FTFFHI . sys . stdin, sys. stdout
PAM io.StringIO HYSLH.
Fi S Fbinary file | fEREB LS A Z PSR SR

triple-quoted string -- — 5| 'S4 H?
HRESW SAESENES (7) 83 %515 () WFAH. eNEg LS5y BN 5 5t
A AR, HEAEZMEL. BENATFHREZLRENOERLH X Bs [ SFNE5, HH
A PABS AT IO TR M AT, e S SCRY A HR BRI 4

type -- 2374
KB YeE—A> Python X[ R JE TAHAMIE; B MXERAEA—MEE, TRHTEXZWEE, TARE
M) __class__ JaM, B2iET type obj ) KAREL

type alias -- J3713j] $4
—ARA R S, B SR R AR A 28 R AR IR
RGN 2 m A A2 faffk 22 2 o2 A% . filn:

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

] DA e ] s
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Color = tuple[int, int, int]

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

Z 0, typing £l PEP 484, H g% ib I RERY RGN A .

type hint -- 238135
annotation A& RJEME. BRERYIE S BHR BIME 5 & TUHR 2,
FETUHL IR R AT T A Python (5% 3k, (HENIN# A5 X 246 S %5 WA RLL. EN1ERE ) IDE
SCPA I R A .

SRR JIR IR B KB AT AGE A typing. get_type_hints () KU, {HJRHAL
AHPA

Z: L typing Fl PEP 484 H Ao L) BE A IELNHEA .

universal newlines -- i J]I #if 1
— RSO T, R RIS AR A AT R bR Unix IAT45RZ0E " \n' . Windows [
255 "\r\n' PAMIHNR Macintosh 25 "\r', Z i, PEP 278 1 PEP 3116 fil bytes.splitlines ()
TR 2 RV .

variable annotation -- 7% & bR
ARl 2K @ M annotation.,

TERREAS RSB IERT, af n] e o HLN

{class C

field: 'annotation'

AR EARHEE F RO R A 0 BINDA R AR B2 int JRARO(E:

[count: int = 0

A R TRYA I TELN R I annassign —7 .
Z: I, function annotation, PEP 484 1 PEP 526, Hr iR T HYJGE. 318215 annotations-howto DA T i fiff
FIARE ) A 52 B

virtual environment -- ) IA5E

R A S BR BSAIZF T REE, ALY Python JH P RIEL VLA A 4348 HIFHR Python 3 %2 602 F
PLBI— R4 LTI Python 1 FIRLIFAITT N

HZM venv,

virtual machine -- JE#J#L
e AT A LR T AL Python HE SUBLATIT S TR BE RS BT AL AR bytecode.
Zen of Python -- Python 2 fift

H|t Python it RN 542, GHITHM S EHXMES . &FHEANAETEL AR
By Nimport this”,
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APPENDIX B

i A

XY Z H Sphinx A reStructured Text J§AE B, Sphinx j&— % AL H Python SURY T 2 5 1) SCRY AR GRS -

SR BT P R, WAET G2 %1, TR Python A% 5. ML AR B ARt BER, 52
reporting-bugs | A2 5. FeA KA YCD By ¥ |

RN it -
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o JHF4# reStructuredText Al Docutils ZA44:f#] Docutils T H ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

ATRZ X Python i575 , Python AifE %Al Python SCRA GTRREY A, Bl Python JATHS 7 A f) Misc/ACKS SC41
T TRk

AT Python #:[X it AFITTHR, Python A4 T Ak €0 SOk ——5HEH A4 !
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appeNDIX G

5 FFATIE

C.1 ZHHFrIm s

Python H fij 22§ FT AR 9222 (CWI, I, https://www.cwinl/ ) ) Guido van Rossum - 1990 4E A,
W, fER—TT0M ABC B S AU . R4 Python A4 T2 2k B HA A TT#k, Guido {52 H &
BEH.

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
AR, HAEABEAAT TR Z A UA

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#] A %% | Digital Creations (¥{ >}y Zope 2215 U, https://www.zope.org/), 2001 4, Python {44
2% (PSF, I, https://www.python.org/pst/) J57, iXi&—A~% A4 Python AH 5 HIH =R A @ i FIH 2 .
Zope AT IIAE /2 Python 3Ry EL G S e B 51«

JTA 1) Python FASHS IR (A IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

RMRA  RE F1n FEE GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 2
22 R 2.1.1 2001 4 PSF B
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ik

GPL eI AR Python ¥ GPL "N %Afi. 5 GPL R[], By Python ¥F[HIEAS RiF 7 A B BUS IR
A, MICH IR E S . GPL ARA R VR AL Python T A5 HVETE GPL R RA Y45 A ;
(HHERPFAENATT .

JEPIARZAE Guido $55 F TAEMISNIEIEE , SFHX LA o T e -

C.2 FRER={ LIE 5 {E A Python ByZRFRFOZF M

Python A1 SCRYH 8 F VT YL T PSF 34 T Hh,

M Python 3.8.6 JF U, SCRPRYZRGI. BRAEHE SAIHAR AR R HIAY 2 PSF VFR] PSRN 2 25 2 BSD 4 +T HYME
VAT

HBe £ Python FKH T RG], JXEEVFAT 2 A VAT 2 F RIS RS . A 55 ipa]
R 5 BB 378 5 D 3 45 0 74 5T 5 o8 i

C.2.1 FiF PYTHON 3.13.0rc2 £ PSF ¥ a] il

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

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

3.13.0rc2 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 3.13.0rc2 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.13.0rc2 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 3.13.0rc2 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
3.13.0rc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
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EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE

USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0rc2

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.L
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.13.0rc2, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 i BEOPEN.COM #F &l

BEOPEN PYTHON ¥4 7] #8565 1 AT

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,

(ZF 50
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MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
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 §) 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
T
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ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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
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 F 1.2 ) CWI #F o] HipiY

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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0rc2 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wk ol S5
AT 42 Python RTINS = Iy PRI VAT RUBORTTIF A, A R A s 4 LR I K

C.3.1 Mersenne Twister

fE°F random Bt N Z M _random C ¥ &40 4% K 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,

&)
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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: hitps://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 Filhal& 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 BHAE 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.

C.3.6 UUencode 5 UUdecode X #}

uu e RS AR L 35 AR 7

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 22 =iAH

xmlrpc.client BHEE 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 fHKT kqueue B M AL 5 AR AEHA:

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 3441 { Marek Majkowski’ X} Dan Bernstein 1] SipHash24 S35 RS2 . &85 DA R I:

<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 CIHEAL T C B4 dtoa Fl strtod, T C XUKE BEBUEFIF4F 5 Z M 640, EIRA: A B
David M. Gay 95 5 19[4 SCf4F . H BIZ SCERTHE 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

MR EE RS A X0 hashlib, posix il ss1 £{#Jf] OpenSSL FERHE T ERE. It4h, Python f{) Windows
Fl macOS 2 FE)T 7 fig 2t 46 OpenSSL FE[Y RN A, A AFRAT T AE L f24E—17 OpenSSL 1 A UERYEII A . X
OpenSSL 3.0 &KfillR, MIEJGEMTANA, Y3 Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.
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"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)
with the Work to which such Contribution(s) was submitted. If You
(N30
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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.

6. Trademarks. This License does not grant permission to use the trade

(B0
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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 ¥ @2 ] I tufE 1) expat JFRIASRI R, FRAEFLE T ——with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
GETH)
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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

YEh ctypes BT R _ctypes C ¥ 2 AL 4% 7 libfi P50 6% & A A Y, BRARM BB EL 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 EAREIY 20ib AR IH M CyR N THE, W 55 zlib JACR 8 DR 2 1ib 37 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software

&)
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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 {§i M F i SE L EL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.17 libmpdec

Y54 decimal B FER) _decimal C ¥ (i 1145 T libmpdec PR EIAMER, B @R E 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.

C.3.19 mimalloc

MIT 0] E:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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.3.20 asyncio

asyncio BURAHLETIFKH uvloop 0.16, E2ET MIT ¥l Uk & ATHY:

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
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OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

(% L350

C.3.21 Global Unbounded Sequences (GUS)

A Python/gsbr. c i subr_smr.c 4t FreeBSD fi#)”Global Unbounded Sequences” %4> NAZE R T & . %

SO R EST 2 253K BSD T IES K1

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

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 unmodified, 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 ""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 BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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