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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 ?

A1

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

%iﬁ?@ C ﬁ;@ﬁ;ﬁ%ﬁ\% Python R &R 10 HAR S it , TR A 45 A 2 BRI, HZIfES Python
B sE M .

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 MSEPEERFILBHEERWPLMRN ?
BRI A B A T Y Python A8 B 42 Ry i o JSRAE R BN FRAE AT LB 78 BERAE, B AR BB
W4 JrAs e, 73 ISR LA Jey i As o

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

2.2.3 Attt 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
RE0 . 1.4 9R 16, AR, EMEMa L, MiTASRR 16

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

RN x e lambda pR Br A ERAZ B, i E SCTANERAE S0 1, 9F B x 2 AETA ] lambda 95 1Y
AN RAEE ST o PEPREN AR x UMEE 4 FrDARCIHITA A R B Rk o] 42, B 16 . aladek
A% x WH A lambda FISSRAEIL, AT PARRIEX — 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)

DA T n=x @0 T — 40 lambda AHuS B n, JFAERE S lambda P50 FLAE, HH 0RER4 AT 200 x (AT
7. KBRS n (9AESS 1/ lambda 0k 0 . 7655 2/ lambda iy 1, 4E55 3 AP0 2, fRIEHE. THI
BIAEREA lambda #5035 ] TE 25 51

>>> squares|[2] ()
4

>>> squares[4] ()
16

R, LRI AJE lambda AR, H L R B FFRE A -
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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

2l

config.py:

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

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

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

225 SAERE "REXKR" B4

WHEIEHH from modulename import * . K 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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2.2.6 At AMRZEISHFEEIAME ?

B FREF DU XS Bug. A AT RS

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

return mydict

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

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

FHEGE SC, 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
HUZA3 N None IR AN, FHLBCHAR G, BN, AR AR i

def foo (mydict={}):

M ROX A5 -

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

SEERIMNE A IS RAE AL . EE A R TT T R S LWREERT, A —Fhas W 15 2 5 Uk R B0
mM?ﬁﬂﬁ%ﬁﬁ@%,%EE#%@W@&%%NEE%ﬁ%ﬁOﬁﬁﬁﬁﬁ%%ﬁmmmw,imﬁ
AT frs

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

# Calculate the value

result = ... expensive computation ...

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

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

2.2.7 IR EIESHEXEFS UM —TRBEER S — TR ?

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

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

g(x, *args, **kwargs)
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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

>>> x 5 # ints are immutable

>>> vy

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

6

>>> y

5

A 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
A a_list, i some_tuple += (1, 2, 3) fil some_int += 1 MSEIESHHAIRTER).

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) SR Te4l

-

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

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

>>> funcl (x, V)

("new-value', 100)

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

-

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

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

>>> func2 (args)

>>> args

['new-value', 100]

4) AR AR G B L

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

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

>>> func3(args)

>>> args

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

C

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

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

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

>>> vars (args)

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

.

WA AT 2 B0 R PR Ak 2 S
BRI AR I — A~ 5 2 G SR JCAL.
2.2.11 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

S AR AR

class linear:

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

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

R MR T5 G

[taxes = linear (0.3, 2)

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

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

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

XN DA AT R s RS I T2 -

class counter:

&)
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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 ?

— IO, il copy.copy () B copy.deepcopy () BEAAIAT . HARIAXSREFEN, HE
ORI PARY o
FEEXPR AT DA SE R SR AT . e M R R E T copy () TiA:

[newdict = olddict.copy () ]

AU LA U1 BB A A 1 -

[newfl = 10[:] ]

2.2.13 AR BIMREIF AR ?

XA E RSB %, dir (x) FFR Bl FRIRFHS S AR50, Hrp el S Sl ik f i 2R
5E ST A

2.2.14 fnfa AR R EH 7

— B R TCIRSE I, O GIATAER LR A AR WREA T BRI ARG EERAME L def
il class WEAIFEFEANLL, JUREHR 7T R AT A

>>> class A:

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

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

A PAANK T EHI S AR — AR B E ?BETW&V%%%%&.&%%B@%i@?ﬁ]kﬂ’bkﬁﬁﬁﬁ%ﬁiﬁiﬁ
Ramsdl, (B2, AIMNEEEBUEBIMAIE a i b, M Z AP E 2 H—ME LT .
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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?

AP X— @il 7E 1anbda HxE lambda REHW . HSFILAN=AIRG], BEAf24 T Ulf Bartelt 1)
A B EY:

from functools import reduce

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

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

# Mandelbrot set

print ( (lambda Ru,Ro, Iu,Io, IM,Sx,Sy:reduce (lambda x,y:x+'\n'+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=Sx, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=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))

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

# v v / / columns on sScreen

# / / / maximum of "iterations"

# / [ range on y axis

# / range on X axis

AR B2, BRAF

2218 RYHSIIRPHMML (/) BRTAEBR 7

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

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

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

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

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

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

2.3.1 wnfares oSt 0 hl RS 7

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

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

>>> print (a)

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

'yvello, world'
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2.3.7 IfA{ERFFFERERRNGE 7

ECEZL - SDIRrSTzE N

o BFIOMEERE R — A7, RFFAFERML BRB . B R R AL SRS — . X
B2 AR, case SEHA I BRI

def a():
pass

def b():
pass

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

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

I H Vﬂﬁkﬁ@( getattr () :

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

-

HIER getattr () 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() #3¥8 5%, AFMFFFEDRBRERIRITH ?

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

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

C "\r\n")

>>> lines.rstrip("\n\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 ?
A,
X {1 B A SRAT . B B GRS R ] AR split () HER—AT NS A BRAFR A

ZABIAR int O 3 float () K HUEHIBUEFATHR AN EIE. split () RPN sep” BS, T
TR RS BRI DL .

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

2.3.10 ’UnicodeDecodeError’ 5;’UnicodeEncodeError’ iRt AoER ?

i, unicode-howto

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

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

A

SyntaxError: unterminated string literal (detected at line 1)

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

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

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

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

JE Windows PR A PAIH] os.path.join () SR EHT:

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

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

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

HISH W H S T HIHTE U .
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2.4 {EgE

241 BHEFKIBT . ZI0FTI0BRERE ?

SRR YL, R NRTF R e — SN Z AT, HAENAZICERA T LA
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
T CiESME AR RO 2Nk, Hhnm & REom— sy A, g, —EBMNE %
list.sort () o sorted () pREIATHEY (LT IE R FIE 2 5 sortinghowto )

o MIBREESENPEZ, HESAMMRERIITEZEIE. GRS kP2 KL, TIERR
T EEIN A AL S, AR S HEs . Wiz S, i AR A e e A R
FUSEMm, R 2 R i B N s A

WIRIRE L3554l Python fVFRYBR T, ARAAE 2 THATPIEVRESR T, Fln, Cython W] DLKFRY NG ek
[ Python fRHS LA 4%k C 97, I RETEIF 2 AFAT-& i . Cython WTRAFI HI g% (FIn] ki) 2zl
&1): FAE VRIS T RGBT A R . AR H C 0 C gt BEA RO, WAl AAFT 45 C ¥
JERE

S

LI gd PERESL S 1Y wiki BRI
242 BENMFHBRERT—EMNRBNUAERMTAL?
str Ml bytes XGRANER, FHILERZ N TAFRIECRSRME, FOVRRESEE S QI —HxT 5.

—AEOLY, BRI S ATRR B R IR R
WEREEE LA st X5, WHRAEFR T FR eI, HIGHRM str.join() ¢

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.join (chunks)

(A —Fh e B E R e, w2 FIH io. StringIo)
WRZEE L bytes X4, HEHEMELZM bytearray XRHFHEREIE (+=254F) B

result = bytearray ()
for b in my_bytes_objects:
result += b
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2.5 5 (Tdl/3R)

2.5.1 IMAFE TR TR Z EIEITHE R ?

RS tuple (seq) APRHERITA (SEFp LRAREAIEANR) Fh Bl U7 2 A A2 1 o .

filgn, tuple (1, 2, 31) &4 (1, 2, 3), tuple('abc') MEAR (*a', 'b', 'c') . WHE
SHOZICH, WA ERIATTZR 1] [ —X 5, ISR o vk e 5w g @ & ooy, EEE
tuple () WA

FRAIMERS 1ist (seq) APRMERF A1) 8l n] 2% A G566 B RN 7 35 AR A8 R4 2% . i, 1ist ((1,
2, 3)) &R 11, 2, 311 list ("abe") WEAR [Ta', 'b', 'c'l. WRSHEECHIER, NESB
seql:] ARFEANE—EIZAR.

2.5.2 ftaRGIBFES?

Python J5 5 {285 | AT A& IERC 648 2R 5 DA IE RN, 0 285 — ARG ME, 155 A, KILIsHE. KT H7%L
i, -1 ERCEE— D RTIME, -2 HEECEE A, K. TPAACH seq [-n] BifH24 T seqllen (seq) -n].

(L %ﬁf?‘%ﬁﬁa‘%ﬁﬁ@o BN s =17 W BT B n— D FAF, X0 AR FAF R R
FERHATAT -

2.5.3 FFltnfar LA FiE a7
N E R reversed () :

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

JRFPBIAN AL, T AL 30 PP T B A Al 7

2.5.4 H0fa MBI h IR B E 1R 7

V2 SE IR EAE N4, W25 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERBRAVFEHHT . AW AR, SRIGMBIZARRIT UG, MO BRI 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]

WERS R T TR AR RS AR (BRI & hashable ), VAN ORI EFEAE R :

[mylist = list (set (mylist))

PAEBAE SR 0 RN SR, TN A2 0, AR5 ] i) K
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2.5.5 WA MFIRPHIBR S AT ?

R MR EAT I, — P B i ai Py HEARE A I B o AN 2o SE 7] B R R Ml e U R B e e, R
B R U e kG T . DA e =M AR 54

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

) e 3T AR A PR

2.5.6 t0fF7E Python R EIEHA 7
A%

[["this", 1, "isll, llan“, "array"] ]

PIRAEI RIS 2R FET7 A 24T C B Pascal (9%4L; FEXHIFET, Python F113n] DAGL {5 22 FhA ] ZE 24 %o
%

array BHBEHE T — LA B AT RO B A [ e B i Tk, (HHRG R AR08 . BT
it NumPy HIUH A — 2888 =7 fth 5@ 7 — 2825 ke (0 O B I M A

TLARAT Lisp MARHOSIZ, AT DAGE I SCARAY cons 7

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

SRR AR, AR ARSI 2R AU Je 4. AEX B, Lisp car ()52 1isp_list [0] MMl cdr (52
lisp_list[1]. FAGTENRIE FA 20 A M, PRI 2 i Python #1388 B2

2.5.7 I BIBSHTIR 7
S U 22 1 AT Oy s

[>>> A = [[None] * 2] * 3 J
FTE S KAV A -

>>> A

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

HAR AR —TURME, GRS FRAEZ A BB :

>>> A[0][0] = 5 |

>>> A
[[5, Nonel], [5, Nonel], [5, Nonel]

JERPRAET = PR PAT R A A S AR, R AP N RIGI . 3 AU 2 345
MBI, AT RE RN 2 K. SRS S RBHERT AT, X E AR,

HEEMOR R S IR R ERSIR, RIRR D ICRER Ay — s .

A = [None] * 3
for i in range (3):
A[i] = [None] * 2
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PAEARCY — M8 3ABIRISIR, B THIRKKEN 2. WA LAR SIS

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

o, AR R AGE AR U PR R A e s iR A4 02 NumPy

2.5.8 BN K —1 T AN BB AT EHMRARBIFI ?
SR P RO AR W R BBl list comprehension Jg—FhRARAA R %:

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

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

R AT AT A SR B A RAF IR B, IR A— AR for TRFRALEN T

for obj in mylist:
obj.method ()

for obj in mylist:
function (ob7j)

2.5.9 Aft4 a_tuple[i] +=[item’] &5| A %5H ?
RO AN R I R S5, — @RI s AT E T BALZHAT, 2 Python RIZEFIARIAEX R Z A
5.

HEGTARTCRIR I ATAEXT R, KRR A TSR, 20X AR N2 G TEHEHDA 1ist
A += 2561

WRARE X

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

TypeError: 'tuple' object does not support item assignment

il SRR R R S W 1 2548 (1) X5 a_tuple [0] AN, ADEERXS 2, ELEKERHEH
SR 2 TRMEZ U 0 SOCRI S AREE, POATCACR I ok

HsAedn, BB EsRIRETE A T i AR BT

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

TypeError: 'tuple' object does not support item assignment

HIFoCde AR AR, (X A 251 KA iR
LUE SNV S
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>>> a_tuple = (['foo'], 'bar')
>>> a_tuple[0] += ['item']
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

TN A 8 2 NG JEF , SR NWZ R e B i, (RIIA SRR RN AR T

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

TN A4S0, RTGERIE @ MR—AXREHT __iadd__ O AR, IBAEMSIERT +=
W E R PR, I HHGR MELRF AR TE A e ) (b) XFAIRIN T, __iadd__ () M TAESIE
I extend () HREHZIIFE. oA FHIRBATATAXFEYL, += i 1ist.extend () B “HEET 507

>>> a_list = []

>>> a_list += [1]

>>> a_list

[1]

B2

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

a_list FR5| X S EPUE S, 51 BUE SO SR E B PUR(EESY a_list. IMEMRAGIREA L
fe, WAERTIH a_list ZHIFG| XS HEE, (HO5R AL TIRE R .

P, FEMICAURBIT, RAR S 45 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

__dadd__ () BT, HBIRMGE T 5, ER2RIE result 2451 a_tuple [0] Frfdm il —xt
4, BOOWIRETIR S SR, O Cdl2 AT A2 H) .

2.5.10 HBW—TFZe0HF: GEM Python #1THeFLURERD ?

JHZ T Perl 41X Randal Schwartz, %5 AR B REX P RHAITHITY , ZERERE N ITCRIS S 7
{H”. AE Python H7, #HHIH list.sort () FEM key Z5L:

Isorted = L[:]
Isorted.sort (key=lambda s: int(s[10:15]))
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2.5.11 NIRRT — NI RBEM FEIIREITHERF ?
FFEMEHEICHREAR T, SR FTHEY , RSB HRr iR,

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

>>> result

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

["what", "Ivmn, "Sorting", "by"]
["something", "else", "to", "sort"]
zip(listl, list2)

sorted(pairs)

2.6 &R

26.1 tamg3d?
FIREL AT class QIR RV . BIESLBIRIRIT, ] Class MGAARM, SEBIR IS
THAE (Etk), XO&TEIREERRA A Ok).

E PARET— A A HADSE (Frz MEZE) SR . FIEA B IR EEMS DA o XX AR 5k AT A
T AT AR TR T4 . LU Y Mailbox JeHAE T HRAE R B YA, BRI T8 MboxMailbox,
MaildirMailbox, OutlookMailbox NIFEMS AL FEA FhEEE B HEAEAE .

262 tAaRKGE?

TERIETXRBRE, MFXR =, @FH A x.name (arguments. . .) BERTAM . ITEAREIIE K
i X, AT RAE XA

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

2.6.3 T4z self ?

Self FURTEMIH — BRI I BHEL R BOERARPHANTTIEE N meth (self, a, b, c) , WH
B x WPA x.meth(a, b, c) WEXIEATIRN; AR I AN HAM T neth (x, a, b, c)
UV

SB A 1 4 R 77 iR S A b R KM “self” 7
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2.6.4 IfTIEEMNRED ALTELRFHFRE—1 36 ?

i P E K%L isinstance (obj, cls). RATARINX &2 EE T 2 R mE—A e, HEE
Pe—A e M AEEAZERI T, A1 isinstance (obj, (classl, class2, ...)), iEuJPAREIIXIS 2
7 J& T Python fFEAS PN EZEAL, A isinstance (obj, str) B isinstance (obj, (int, float,
complex) ),

EHEE isinstance () &MIRA: Habstract base class BB . FILFE ML, BIEERA HHK
(R F A e, WS BRI % 1] True o BEAERGIN “ELIEMI4EE”, E R MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

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

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

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

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

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

R, KZERBRFASAHM isinstance () X HE ST . KRR HEIFRRIZE, HAE
AT [ 0 R AR AR 2o A E S P L2 Pk, DABPRRFE AT, AR A X RS T2t
AR B AT AT L B R A

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

WA RAE A K EE L —> search () ik, ARIETHMNE:

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

class Document:
def search(self):
# code to search a document

(ZF 50
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obj.search ()

265 ftamEHR?
ZACRE— R X RAHEA (BICA BT o RS x C2AEE, BT HIEAS IR AT .
DA, iR T IR ORI SE B, TR AR IR AT x IR T

Python F2J7 I3 AT DABSAASE IR ZE4E . FEANDA R SEBL T — 2R TSCEn s, HR A B AM B R K
5.

class UpperOut:

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

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

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

X H Upperout KEHE X T write () F¥k, R TNZH self. _outfile.write () FIEZ HIRF
ZHFHPRERNREGEX. A HM FERSERITA TER self. _outfile X%, ZiL 2@
__getattr_ () HESERN; S ESS% 1A X BV E 25 .

THE R — R 0L T BT RE QAT OB T 24w 1k IV 5 BB R BRI, A X
__setattr__ () V&, MRXFELATt0/IM0. _setattr () MEEARSLHREANT Fin:

class X:

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

KEH_ setattr_ () LIHAMIBIN self.  dict_ K NH B REIRE A 2T 18 5 I PRI IH .

2.6.6 IMTEY REFMRESEPFAERPELBFE?
I N E ) super () EHREC:

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

TE R GITH, super () X5 HEIRIEE T T (se 1 £ 1) K LB 4, (] type (self) . _mro
B method resolution order (MRO), iR [E] MRO Hi{\iF Derived 2 J5yJi: 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):
# No 'self' parameter!

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

def getcount () :
return C.count

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

MG R TR e
2.6.10 £/ _ spam ByBH& S F— 1 24l _SomeClassName__spam BJEiR{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

RXIEAREPRUERL P : SN U528 AT AT )" _classname__spam” J@ 4k, FAA S B{H AR R __dict
i, 2 Python A2y BURA A B L BR MM ALAZ RS

2.6.11 2XENT _del__ 7%, BRMBRMREZFABE.

XA LA ATRER A .
del IFAIA—EZRM __del () — ERREBIMRITIHTTL, WRITECAREA XA _del (),

WRAREIREE M S IE e (AR T SRR A AT 5, AN AT Sy A 17 i 2
2), SIHTTEUKIE AL 2, RS Python /R 25 I FEFP A EA X A IEERS |, AHZERR S5 M p 5 — 2%
SIUHERZ G, BRI T RER B BE ) A 2iad7, It __del () HEWRESTEA J sk BEALAY B
ZIBH o XX F BRI RO AR A TR . EAERE R, SRR __del () ik PARENLITY
PATHY . BIRRATPAETT gc.collect () SRumHIPATEIR B #EAE, (5 1754 A —LEXT 5K it A 2 4 I
R DL .

RUEAG Bt [ml g, (H 24 %6 5 0 1 5 Se i 7e 2l i pg 0 % b LB A close () FEREANT 1 5E.
close () HEW PAMEEBERESIH X 20 )@t WABEERE MM _del () - _del () M4 H
close () HH close () N Y4MPR™ 0T AL IRl —XF R 2R

7 —Fh B EERG | A2 R H weakref MEER, ZAEH FRVEER X SN EE I H G 4. Fln, ARk
B A N A2 ST S AR AT SR S5 (R B AE!)
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B, WARARE __del () TMESIKTRE, SMEEHEITHE sys. stderr,

2.6.12 tnfRERLEE R FTASLBIRIFIR ?

Python A&l (BUNER) BBl W ATERRIME R b2 5 AR5, s Or B 4D S il s 5 | 41
FORIREFTA LB -

2.6.13 Aft4 id () MERESERTZH—E?

id () RP—AEERL, B R B A I PRI @ ME—RY . [HME CPython Y, XS RAY N FFHILAL,
FJTW\ZEP% KATEMNFHMBRA R Z G, N — 8RR R FCrE WA RO R A8 AP T3 T
\j‘gln‘ .

>>> 1d(1000)
13901272
>>> i1d(2000)
13901272

WA id JE T AFEMREEOT R, ZHIeIE TXgR, AT id O WG GBI ER 1. & SR fRAal id i
XTSI THEBARES, AT — X R 5 -

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

2.6.14 ftARRTEILAMKREE is ERAFZITHRE S BHEFEN ?

is BREATHT ISR FOMHEE. a 1s b ST id(a) == id(b),

BSOS R EENRE RN R A EERTHS, a is a —@RE True. S0 S MM 3R H 7
FEAH SR, T LS A SN —FE, B S A S AR M JR(E True B False,

B2, BN R RRERT S B0 2 135 N A TR RA . — Bk, PAF 3 R x5
By ] DAR E ) -

1) WRAHBAERE TR AR S A X 5 By o FEMRMEERME new = old ZJ5, WRAMRIE new is old.
2) BB AT S5 AR, MRS . P FRIREEEE s 101 = xZJ5, WRMRHE s[0]

is x.

3) BTG, WEIZA S R e Bl ER(EEAE a = None fllb = None ZJ5, FIPAMRIEa is
b, A None j& BN 5 .

HARZECE IR, AU S A SR, AR AR . JCHEAS SR B A S5 i A
TAGM A EAE, B0 int F1 str, BRI A—E 2B pIxT 4 -

>>> a = 1000
>>> b = 500
>>> ¢ = b + 500
>>> a is c
False

(BT 30

2.6. MHR 35



Python Frequently Asked Questions, A {Thi4 3.11.14

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

AR, RIAEAARIRTEB, MR AU —E A

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

FEARUEPEAIG pr 25 T B T 1 o 5 B 00 T3 o LA

1) IEW PEP 8 Frfeteity, %5532 None (ARG I Iy, XFER AU B E AR SR A 2R3, 7
AT DA 5 A T BT /R fEL VTS 4ER Ty False (X AR IA -

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

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

_sentinel = object ()

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

3) G5 A e ) S PR IR, A7 IR 2 X G S G s i A AR A« AR AU 24 £1oat ('NaN')
RXEHH S AMERXR I

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

return True
return False

2.6.15 — A FIINfTIEFIPLHIBREFEE— T T EHIEHIG ?

BRI AR, HES __new__ () FRIMAR __init_ () k. JEE RAE— L BIHEY
2 IBAT, IO T RN AT AR S R AR R R T

JI A IR AT AR ) SRR AT — D S BN AR B4

from datetime import date

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

&)

36 Chapter 2. ZR12E WLig)H



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

Python Frequently Asked Questions, Z{ThR4 3.11.14

(% 50

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 c in s if c.isalnum() or c == "'-'])
return super()._ new__ (cls, s)

K BEAS] DL AFAE ] -

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

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

2.6.16 FiznTEFEHEAH?
IR E2 T H 2 functools.cached_property () il functools.lru_cache (). BiEAE
S Z R EATRE S R G B AERZ R A S R .

cached_property 77 AL I T AEZAEMBEH I k. EAXQERSLOIRTIN . SR TS R (UE
LB AATH A PR -

HALRZ, A DERBINFEREN, SAFRINRE R PO AR . Bie, WREBI R, R
TIEEER B AIE . ENTRT AT R 3 K .

Iru_cache J5 i T HA hashable ZHH)T5TR . BB SEBIRIGIH, BRARRRBIBCE THE AT .

IR AR G A2 AR E B maxsize BRH . ERYERAUR SO S RIFAAE , B EIHIR B A1
B FATE 2

EABITER T IUR AR 7 2K

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

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

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

(BT )
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@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.

T BT AERSE station_id MU o INSRAH S Bl Jm P rTAE XS . W cached_property J5 A& M
B TCVERIE JE A R

Biik Iru_cache J73FE station_id WAFEfAISRE ], KT E X __eq () Ml _hash_ () FEPAESAERE
G IR ¢ & M ) o

class Weather:
"Example with a mutable station identifier"

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

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

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

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

@lru_cache (maxsize=20)

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

2.7 &R

2.7.1 nfar I .pyc X ?

WP RSP AR (304 i i SO SR TR SR & A T ksl ), #E .oy SCHFFTE HSRIY __pycache
FHRE T 2AE M EOHMFERBE pyc U % .pye SUHFMATIFLERS /S oy KL, I
PA .pyc HIEZ, IEFRA WKIE QI E B 1) python AT &AM . (1 PEP 3147, )

.pyc XA RS ok &, Rz — 2 U SOOI TE W B SR AEAE BRI R, 3 ARt T YA A 2
__pycache__ TH. BUPAFEAH P LT PAS —H Pisfr B, wia vl 6E & 2B SRR A, )
i Web I 55 25wt J@ T X A e .

FrdEi%# T PYTHONDONTWRITEBYTECODE plEAr &, 55 ALHIf H. Python g _ pycache
FHFIEC IR E A% T HE (BUR. fAEZSIH5%5) 1, pye SCURR0RE A 3h Az

TE IR = 2 HAZ AT Python AR W & T3 ABAE, HILASAIE coye X BOEHE — A
ERIBIRSAF foo.py, BEFATH M xyz.py, MizfT foo Bidk (GELHA shell 74 python
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foo.py ), WM&k xyz AIE#E—A .pyc, BH xyz 28 F AN, (HARSH foo Al .pyc XM, BH foo.py

ARBTF AR

2N foo Bl pyc UHF——RIN R AR A1 E . pye SCHF

compileall bk,

I LAFIH py_compile FI

py_compile BHHREEN FalfiF LA, — BRI AIXER T compile () AL

>>> import py_compile

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

XS RF cpye XMHEB ALY foo.py MFEINLE TR __pycache_ TH¥ (SE AW AT DUE AT %241

cfile REGIZITN),

Al A compileall BEER B B4 i — s Z A H S F B BT Ay SO
compileall.py H4ih B4 Python SCIFTTE H ik AeHi vl :

HEAEay S AT R R s fr

[python -m compileall .

2.7.2 IfaBI S RIERIR B R ?

BN AE R BUE AR R name_ SRR HCHIAH. WMDY '__main_ ', FEFRHENEAZ
7o Wl , VL A ARG [ i e ity 173 0 s FARACRS , XL RAER I B4 T __name_

ZIaA T

def main () :

print ('Running test...')

if name == ' _main Vg

main ()

2.7.3 IMTiLEREEEN ?

AT DA F R

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

[ R R AT DA TR 22 3R
« HETA foo
o h foo B4 Rl &
o i foo HITIRIAT
e foo J A bar
o N bar G#= 1) AR &

2.7. R
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o 9% bar HIFHHAT

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

o FANLHIZEAMNM foo_var £JFABEIEH foo, FIZRiXE bar.foo_var = foo.foo_var
IR T, A Python A A 52 BT foo UM, foo 4 RS F AR B 45
MAREEH import foo , AFSEMAERRMM PN foo. foo_var W, KAEALFFERISEH.
AN (2D) =R RRR MR

Guido van Rossum Y 5E &Mt from <module> import ..., FH¥IFERBEBIEELT. 4&R4
FEATRAR AT A N A e B R, X R ME AR A BT A ERPA <module> . <name>
HIEE1H .

Jim Roskind #EIA3AMHES I EAG A T -
o B (ERER. RBFIATRE S ARLNE)
o import 15/4)
o AR DREARD (BRI S AEIE TR 2R &) .
Van Rossum RAFEUGEFIIE, (A% import iHlE—FERAMLY , EHIAHL.
Matthias Urlichs B AR BEATEEAY , A4 IH 7 AARASS 2 A A
X LRI R EAR T .

2.7.4 __import_ ('x.y.2’) iREIfY= <module ’X’> ; ZiN{EEH z 1§ ?

N2 B ] importlib KA import_module () :

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

2.7.5 HESFAMBRREITTREHEHSA ETHRARUBH. ZZAMFA?

TR —FER RN, Python fUFES — P ARSI R RSCHE. B0, 5 SRBRIRE T,
AMELHRAR 2 AR ) O FERSE SR, AR A BERSE AT 2 — T T P = AfdT . QR EESRATERT BRI E Sk
MRAER , 5 AT DATR Bt

import importlib
import modname
importlib.reload (modname)

i EMEARIIEN TE—% . UHRERAE T AT BN

[from modname import some_objects ]

DBRPRSE B AT — B AR R e AR 85 T 2RI 3L, I R 2 B 28 SCER IR IR 5L Bl . 1XkE
TRES RN F AT N

>>> import importlib

>>> import cls

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

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

ST
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>>> isinstance(c, cls.C)

# isinstance 1is false?!?
False

HEEEXT G id FTEV R, AR TR S —H T4

>>> hex(id(c.__class__ ))
'0x7352a0"
>>> hex (id(cls.C))
'0x4198d0"
2.7. iR
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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
£

[1.00110011001100llOOl100110011001100110011001100110011 (binary) ]
B R - A
[1.1999999999999999555910790149937383830547332763671875 (decimal) ]

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

HW, XEARE RS 5| SO E R HZ T, ATFERREE . 76 Cr+ QAR ARAE AR IR AR 2
RESEEFHTYE, RUFFET : : BB 4AF - {F Python FRA[PARE baseclass.methodname (self,
<argument list>). XXF __init_ () F¥EIEFEA M, Rl EIRE BBy R A 24 W 2T
V&, A PAKEFR T = B2 VR
a, B TSR EE RS ST Python Hi fRhAs i (ARHEE L)) 78R EA IR (B A 0 L6
Of HEA WA b2 R) W, S AR A R RRERS— MRE R N T AL AR S A 2
— AR AR, Bl i EEE I (MTFRCRIER ) o C++ il AR X — 5, {H2 Python 3% F
B, SO TN HmG A BB 20 self. var RIEFHEDL TIXAN A, 2L, X
TG, UAME self.var MWEX I ENERIERE AR5 AL REGI H % #h)
T, JRIEBAR AL AR B ATAE T AR A 24 25 B, 7875 Z459)F Python i FWIEAN 6y 44 251H] .

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
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Python Frequently Asked Questions, A {Thi4 3.11.14

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%%%%ﬁﬁ#ﬁfﬁﬂ@%ﬁﬁﬁﬁo KA R 2O 2z, BRITE— Ry BB IR —
s

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

ERR:

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

S IR AR PN AL Ao

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

39 REASR?

WERBA T K55, W try/except PARAAM o SCbr_EAARRH e 5 5HHY . 1E 2.0 ZHi#Y Python JiCA M, il
XA 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 -

PR ELEL 2252 Python FRIRER 28R4, I HUnT DAAE SR A I i A Y. DR8] lambda 17174 Jm S 5 SR 50
ME— DG RURAR AT 2N BB E 44 B - (B8R — IR BB R (ER93RALS lambda ks (T2
RIXRSERMR) 1R !

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)

Sbr b, B CPython (5| HITT RN R BT 58, BRASHIRAERY f #RS KPR — A 3CPF. SRT, X240
[ GC, XEESAFXIGUARELAAR AR I fs - (RTREARAS A el ()b ) wioliede (FIoEP)
ARG 5 Al ) TALAT python SCELAGAURS, MRV S8 2 PR SCAF i B with 1545 JiE 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 ?

FdE, BN CRRERFE, MBCRRERSRL. 9, TR Bochm GC JE. BEET k5 HAWPH ({1
ARFATE) WILART, TR LR, [R5 2E0I; ik Python WS, FE 0
)

24 Python fix A 2| HABR H AP HE, A5 GC s h—AN A8, FEJS7 ) Python H, T DA GC Rt
B A AR 1 1Y malloc() il free(), ik A Python BN HARF W EA M € & & malloc() Fl free(), Tfinf
AENZETE Python )., BIFE, CPython 7] DATEAfiHLSZ P malloc() i1 free().

3.16 CPython RiEAH AFRERABARE?

24 Python 1R IF, M 4xJRyfin 4% 23 (] 5 Python B8 | HGFR A B BORIL. WIRAFAEERG N, W] g
KA BL C Sy BL i S 28 A A2 R T RERE AR (B AR Purify XA T R SHBX LN %) o (HZ,
Python F£iR tH I B A7 I SR B B &R

AR B ) Python TEREHRMBRAELE N, TN atexit BEHLEFT— 1 eR%, SRHIMERIZLENZ

48 Chapter 3. igitFaf 2R RiaE
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317 Hit4F B TEANTIRMIELE 7

BIRPIRMICAAEVF 2 T AR, (BENTR B D7 2ol i e se e AR . aTRAIA eIl Pascal id
sl C 4545 BT XBRI/NES, WA AR S, AT — BT B B, R
AR RIE BN A B = AR 4L

75, AVEEEHANEF PR e TRA ARG S, PraREEAMFERNRR, I
HIBA M. BN, os.listdir ('.") RIMFIR 2 F]HRFH SR TR A FIR . a2 H R T —
PHANSCAT O I H AT R 4 R RS 5 A 2 P IR

TR, X EWE— BRI T e, WA EE R ErERITR. JIFRE AR, EERER
IRZN AR ICER . A A TCR A DA I key, RS BERFSCALRIARS R HIAE Key

3.18 FUFR=iNfI#E CPython thsrin ?

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

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

3.20 Bt A5 key SRR LR ?

UL e Ay RS B A SR BT SR A (R AR B . PRAR AT R, WHE AT B AR Ak, PRI
WA ER S A, (), BT RIS HER SRR AR TR I R E PO IR, Itk AE 7
BURH . R)5, Ul fE I AR R RO R, IR REIE, POV A EA R AR Rl
I, MASEREE, POATEZG AR PR EIRR RIES A AL

WERARAR B ISR RGP, Ao e donocdl; Mt tuple (L) BIE—4o0dl, HEHS
FIFE LA . Je4ALRA TR, R RT DA/ L6

CAFE R — SR R i 5 :

o WA HEHANE (X4 ID) B, XANEEM, FMIRRAE AN AHEEN L, BRIER
5 fFan:

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.

WPRTTEL, ATLAGE AR 7 iR i AN A, R e/ 2R TR s 4] DASS— AT AR 45 A e e —
AL, FEEBIRNEA __eq () M _hash__ () Fik. KI5, VROBHHGREEFEAE T (SR
T hash (9454) T PTA BEE GRS X RIS A EAEXT G0 T 7 (BOHARSEH) i REFIEE .

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

Xt ListWrapper , JSEAURAR X RAE UL, ARSI A RE S R A S 52 o IR ARRIME S A% B R
SRPA BN IE R X e TR B, A AR 375 B

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 454 AATT TR B R Z BRI AY goto FIHESFEGR LSS B KA AREEME AL AI IS O S . 165
ks, BUEAUER, HFEA M2 (E Python 2] 1 £ i5A)PAK or, and fil if-else £k
) AR ([ while F for i54], HAJEEALF continue fl break) MFEHLERE T .

AT W] PASE ) S5 i P ORSR UL L BB ES R BUE FH Y “45491k goto” o 42 NN K S T DA (AR U C,
Fortran FIHAMEF UG GHEIMEHAY “go” X “goto” Hik. fil:

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

except label: # where to goto
pass

ERAARVFRBE R IR R ], X IEHE PN A2 goto, TEEA .

3.22. tnfaE Python shigEFISCHEHE O HE 7 51
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3.24 A LIRIGFFFE (r-strings) FEELIRFHIER 7

%g%ﬂﬁ,EMK%%%@&&%H%%:?%ﬁ%%ﬁﬁﬁﬂﬂ%ﬁ%ﬁ%%%i%,%T%%ﬁ%?
P

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 HLA with’ 4], "B RERF— MURSH I AATRAGE AR, FETEAMNGER H AR Bk RS E 1 AChs . A 28
T HA XRS5

with obj:
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)

A BB A — A% 07X BN G Y. ST, Python FrIt SO SR RE AR IX — i (R 2%
B, SREATAT WERA—DHNX )RR, EREAAE with Berp 7 AT i, Python By B)E4F
BRI A 5 S R o

R, Python A LA i KA FEAASE B with” FIZERINE S HeE (RIS E) B F2erab. A8

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

X EA R IATEELRAECR, 2 Python TRz AT NI A AR RE , 150 OR A E AT — IR

3.26 AR EAT AR ZHE with &4 ?

HITEORIE , BRSBTS B GR (  AA iAe RF JCIR IR TAE . e LRI oL, 2B as g A ik
R SE T, AFEFIRM. WIRTEFR, A with' i54] L E A% " contextlib.closing(generator)”

3.27 A1t 4 if/while/def/class {ER)TFEE S 7

2 TR (ABC i3 S0 2 —) . 1 T

if a == Db
print (a)

5

if a == b:
print (a)

ERCE A B MM 5 — 2 it B, X FAQ MRERIRGIT, B R IR R X
HH R

53— URCE R A 1 B S A TR R s I S AR S 5 AR ATTRT DA 4R 8 5 e b iy s o 200 o 4
BE, AL XS R e SCAS HEA TSNS A B4 AT -

3.28 %ft4 Python #5IRHATHEMN KRS HFEAES 7

Python RVFETERF, TCALRIT SIA R FebiE -

i, 2, 3,1
('a', 'b', 'c',)
@ = {
"A' [1, 51,
"B": [6, 7], # last trailing comma is optional but good style
}
AU SRR

WA, SOl ECF I P R{ETAEZATH, WHERSIRMEZ LR, ORISR L7 hEs g
Fo XTI AERHT, A SRR R

AN WL 5 2 FEOE LA W B . BN

3.26. &AM AT R with iE4) ? 53




54

Python Frequently Asked Questions, A {Thi4 3.11.14

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
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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

42. FHES 57
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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) # =——————————=——======x= 4
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 AR G A ] GE AR AR RIS T B TGRSR R __del () Tk, XAfE&)™
AR o RIS ST RO UH AN . A BE R, T 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,

1E Python 1.5 X, Greg Stein & T — 528 &% T 61 (“free threadings” %p71 ), % T GIL, F Ak EH
FE PR . Adam Olsen it AR python-safethread I H B TR LK. AER2, HTHT
Rl GIL il H 7R AR BB, X A S I AE B AR AR P i PR B A R B N (22 30%) .

HXH EIRE IR REAE 2 L ARG A Python! fR LFRHEST 170k 2 * HERE *, MIAZEZE * LA *.
B concurrent . futures M) ProcessPoolExecutor At T —ANMaj B 5 s WERARIE ST E
Fo MR Z ¥, T PAME A multiprocessing AR ILAIITE APIL,

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

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

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

4.4 WA S5tk

441 BRMBRSCE ? (RIS AEXOEE )
ffiff] os.remove (filename) B{ os.unlink (filename). &FH os I PIIREUE 2 Y. XD REZ
—HEY, unlink () 2 XEECTE Unix RG] P4 S

WMREMEE R, Wizl os.rmdir () ; {#if] os.mkdir () A H . os.makedirs (path) &4
path FULMIANFAER H %K. os.removedirs (path) W MiBRE P HZ, REEMEEZEM; WRARE
R EEAS H SR A R g2, WA shutil.rmtree ().

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

WRFEEW S, i £ = open(filename, "rb+") FIFF XM, SRJGMIH £.truncate (offset);
offset BRI\ 2 Y HIHE RN E . WA os.open () FTFFHSCHEE os. ftruncate (£fd, offset),
Horp fd 2 SCUHEIRTF (— A/ N R .

shutil WA E T LB SO R %L, 036 copyfile (), copytree () fil rmtree ().
442 EEEFRIXH?
shutil B E A copyfile () AL, 13, 7£ Windows NTES 4 |, B©AE G| #ACL , AR

i macOS HES+ %5 [y V5550 3, SR H AR DM . B WA H SCORUR R o8, R
shutil.copy2 () AIPAPREEKER ((HARAH) BNZ.

443 EHIER (RBA) —HHIKIE"

PG A —HERIEEAE, RN struct B, RO DABERCEL & TR R CGEE 2 ECT) 1
FRFER AN Python X4, L2 IRIK.

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

import struct

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

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

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

4.4.4 {JF os.popen() BIEAIEEREEE os.read(), XRAMHA?

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

4.45 E#iFE (RS232) &0 ?

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

1T Unix, &7 Mitch Chapman & 17 11k T
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

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

Python <12} % B—RHIK)ZE C X IARFT I = 24 .

X} F7E Python Wil o Y open () BB A ZBOCHEXT 5K, £.close () A Python [ 4 Hipgw
ICHE KM, HHESXMIRZEN C SRS AE £ Pl mli i mbeE, Mk ¥ s s,
{HHF stdin, stdout I stderr 7£ C Hf45k A, FE Python Ht £t & I UAFIRALEE . 24T sys. stdout.
close () &4 Python f LRI RFRICNE X H], (HR R4& KM 52 BRI SCUHRAT .

B PX = F ) C SCHHRERAFAOTE, BCIRM IZFIARI SR e (i, X e g4 V0 ¥
). MR ST MR, ] os.close () :

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

R AR 0, 1, 2 fUF

4.5 M4E / Internet 4532

4.5.1 Python iy WWW TEHEH A ?

Z Y S % Tk internet Fl netdata 3X P # [1) N 25 . Python 74 AR H A 35 Bl 44044 28 I 55 o A1 2 2 i
web R4,

Paul Boddie 43P T —14y 7] FIHEZR UMY, DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird F£ https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_
python 44t | —4145 5 Python web $EA RS I 3«
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4.5.2 E#EHlAix CGl R (METHOD=POST) ?

KAFE L POST EHARPUM L, A4 A0 RE & FA M g ?
). XHEZ M urllib. request [Ff& HF 1

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

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

# connect and send the server a path

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

WE, BEEES SN POST /e, TR UM urllib.parse.urlencode () A —TF.
NPT, WREKIE name=Guy Steele, Jr. iF:

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

2 W
2 urllib-howto ZREUE £ =71 .

4.5.3 &£ HTML JREERTARR 7
PRATDAFE Web 2 wiki BT 3R VP2 A1 H OB

4.5.4 E¥(EF Python BIA % XHRE ?

] smeplib FfE b
R AR S A MR P . B/ Wl AL 32 SMTP Hs 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 ()
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1E Unix &G HI6 0] DA sendmail, sendmail 2 7 )0 B AE A H RE R A —HE, GBZF /usr/lib/
sendmail, AR /usr/sbin/sendmail, sendmail T} T HESXHRE . PAR22RFI{CH:

import os

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

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

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

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

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

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

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket g connect() HixEHEHREZE ?

HES T select BibibIH socket 54 1/0,

TR 1F TCP 3 &L ZE, RTTPAKF socket 3% A AEPHZEAR K . XAE 4R HAT connect () B}, RRFEEASTR]
SERGERE ORKTRE) BB — MRS .errno W HH . errno.EINPROGRESS F/NIEREIE
TESATH, HMRTEWR . ANFEPEERGRHR FURFERE, FroAMRT B S — IR RFE &R B AME .

RAT A connect_ex () kit # R . ERFHER N ermo {H. ZHATRIM, VRAT AT G PR
P8 connect_ex () -- 0 B{ errno.EISCONN Z/;n O & ER: - s /Rt mT DA I socket 1£ 45 select.
select () KA EHEE,

#Fil: asyncio BEHURQL T A MR K P, BRIk SR ER M AENH. H=T7
Twisted FEd— T HIDBEF 5 AR Q% .

4.6 RiEE

4.6.1 Python R HEHIEESMEOL ?

Ao

FrifE Python iR 055 T BT84 S 782 1B 01 DBM Al GDBM , JRILZ AMNAFH sqliteld Hidl, iZA Rt T
— AN B BT RE S 55 R BB

REBRABIRFEHC 430 &R Wit wiki TR SRBCEZFE .
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4.6.2 7t Python spinfa SERFF X (L X5k 7

pickle FEALHDA—RhAER I Ay AR TR (RARIRRARNBEN ERAHTITRSCHE . BT E
FIZJMARTE), 1LAh shelve FEASHRAT ] pickle Fl (g)dbm SR BIE 1 & (L7 Python X R AFF AW o

47 WERRF

4.7.1 Python B4 R BEHL S 7
random FRIEPERIERSII T RENUECE SRS, G IR SR J s e

import random
random. random ()

AR E 2R ] [0, 1) 2Z [A] Y BEATLEE REL
AR IS V2 HABR) L IR A s, Bilan:
e randrange (a, b) &[] [a, b) X [a] NI — A%,
e uniform(a, b) iR[F| [a, b) KB [A]A7F M EL
e normalvariate (mean, sdev) {HHIES (E#h) 910 RFE.
A — B R B BB P A B TR, il
« choice (S) MAEM AP RENLERE—TTRK.
o shuffle (L) XX RIFATIEHIEHE, RPFF HBEHLHTTHL.
A Random 28, RATDARFHSEGIME,  FI R BB 2 A i) BEATLE A 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 %

67
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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 ...
}
else {
Py_DECREF (res) ;
}

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 ? 69
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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 # repeat until your extension is loaded
finish # so that your extension is loaded

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? 7


https://www.boost.org/libs/python/doc/index.html
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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 [ FFE 7 Hritk A Python ffERERR ] DLELZE AN T :
1. 1 AZEEPRF Python Fik BRI .exe U, 7E Windows |-, Python @iZii2—> DLL PAfEALFE G 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,

AR AT DATE 328 9 F R ] 1) 5 s A5 32 3] Python o Bk I 4 3% B R %548 12 3] pythonNN. 1ib , Tiis 4T
HEP R E L pythonNN.d1l o (B python NN.1lib iEFifRg “import lib” , iR
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(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.

6.4. HAEHER Python BIASIETHITIH ? -



Python Frequently Asked Questions, A {Thi4 3.11.14

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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https://peps.python.org/pep-0008/
https://support.microsoft.com/en-us/help/3118401/

CHAPTER 7/

EfRAARE (GUI) &R

71 BERSEE K6
7.2 Python & GUI TH® ?

Python ¥R L HE— A5 7] Tel/ Tk S RAE R T AT S8 11, FRk tkinter o X AJRBE A S %% (HH
B AFERZEL Python ) —iEfl ZATH o) AR, X T Tk W2 EL, BIFERmEALHNES, K
Tcl/Tk £ o Tcl/Tk ] PASEAFAEZ] macOS . Windows Fl Unix 4.

FAEZ PP, BB T YR H A5G . Python Wiki EF2fit 7" —A~ B5-1-15 I 15 & A9 GUIHEZES .

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
W arizty, FONREFASR TR % Tel Al Tk J4E.

— PR S 2 AR S Tel # Tk PR —fE &, HAEBATHH ] TCL_LIBRARY fil TK_LIBRARY ¥f
BRI EA T

AT PAFEIEREMALZI TN LT, ok AIZER Tol BIA R ZY B G AR Y. — Mo Fhfgm T
E SAM (AR, B2 Tix 40 AR A —54) (https://tix.sourceforge.net/)

TEJE ) SAM B4 Tix , 7F Python X4 Modules/tkappinit.c FHFTNT Tclsam_init () SEAYE 2474
H, FHHFRTF S libtclsam FI libtksam fH&%3: (A R BEAFE Tix 19 )
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https://www.tcl.tk
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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

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAT AL

2to3

o MGG ARSI, DARAE—XI LR 2 s (165, riss . RiETE=51%) W,
BAE 8 B s 2 5, A H.3X Python HIERIASR/R AT«

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

abstract base class -- fili% k%

G EL PR ABC, JEXfduck-typing kb7, BHEME T —FhE G rng =, Mz R Al T i
W hasattr () B TRIMBSCE RS (Gl H BRI ). ABCHIAT BT, XMtk
ok H HAMZE, (HAMBEERE isinstance () fil issubclass () FriAA; L abe #HEHCEY . Python
HHFZ NEM ABC T SEWBIESH (F collections.abe fledr) . ¥ (¥ numbers Fibk
). W (FF io i), S ABIRIAINEL (7F importlib.abe ). JRATPAGEH abe Hibk
efEdH O ABC,

annotation -- Fxil:

KERBEIHEAN T RENE. REUES SR IBME IR, B2 e Ve R 5 20 2/ SR
SR AR AR B AT AN ), (HA SR AR . B AR B AR T £ M . N R i
__annotations__ FikEM:.

Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I T EE A T4 - 51 2 I annotations-
howto T A FIARYE 1) fe FESE Bk

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik
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o KT A TEREOR A RN A AR RS (BIA0 name=) SCEAE N STERTIA A <+ Y5-I
ME A 28BIKE, 3 A1 5 FELATRXT complex () WM HIJET Kt 7FSH:

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

o 2 E Ade ART RETSHNSI ESHTH T SR ENIT L AR G A ara A
* Witerable LB TCRGAL A 2B, 3 M1 5 FELA R hy g T8 S 4

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

SRS RAE LS BB b B R T B . A IR BRI 23 0L calls —5 . FRAEY:, T2k
JARFTR BRGSO S PRG T L J5y A ko

% Wparameter RiEFEEH , &L EEIR 24 5 409 R 7 DA K PEP 362,

asynchronous context manager -- 535 |- F 3045 PIYS
PR Sl E X __aenter_ () Ffl__aexit_ () FERX async with iF) PRI T .
i PEP 492 2| A,

asynchronous generator -- 525 1 ik 7%
IR BB Kasynchronous generator iterator Y REL. 'BES5M ] async def & XHMERBAEMLL, RNFEZ
WHETEES yield Rk AL —RFIATE async for JHIHHEHHIME.
WARTEE #2870 AR A bR AL, (BAERLOE AL I AT RE 298 7 A R B RS, IIRFEIEELR
BARE S, 15 2 FRPAERE R L.
— RN RET RS await FiAXE# async for PAK async with 154,

asynchronous generator iterator -- 5335 2 ik 2% 2% A0 %%
asynchronous generator FREU BRI L .

BB Fasynchronous iterator, 48 __anext__ () JHEIRIN 2RI — AT 4 FE A GORIAT 2
A s R AT B BUAR BRI R — A yield Rkl
A yield LUmIEIFAIE, AL H A EHATIRES (R RAHER try 150)) . 4% F¥ 4
MR KRB _anext () FRiREHAB T SE R RA BRI N, BN BT ELEIIT. &
Ui, PEP 492 1 PEP 525,

asynchronous iterable -- 525 ] {0k} 5%

—ANA[PAYE asyne for BRI HMIN 4. OAESER __aiter () FEERE—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %105
— AT __aiter_ () Ml __anext_ () FYERINTS. __anext_ () WIIR [E—ASawaitable
X5, async for XA FHEMNIRN __anext () JyEITR BB TSR RN S BB 5] & A
StopAsynclteration B# . A PEP 492 5| A,

attribute -- &
KERB|— XTI, WSS RB ARG H . 280 UL, WERXTS o HAEM: a WA
M o.a K5HE.
WIR AT G ACVF, KR A identifiers [ AEFR 44 BRI AVE— XIS B2 vl LAY, il an i A
setattr (). XHEMEMHRFICEM T S-S FBH0kVIN, @b AtEst getattr () KIKEL
awaitable -- W 25550 4
—ANATFE await RIRKPEHXS . AT LA Zcoroutine B2 B __await_ () FIEPAIXNS. S0
PEP 492,

BDFL
CRBACZEMEET WIS, B Guido van Rossum, Python B .
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binary file -- 3R SC Ak
Jile object RERSEEE 5 145 .. R SCPRR B T-EHE A BERIBIR (' rb, rwb® ok " rbe ) FTIFO
. sys.stdin.buffer. sys.stdout.buffer PAN io.BytesIO fl gzip.GzipFile HJSEH.

TS Wext file TIRREWSIES str MRAYSIFXTR

borrowed reference -- % A 5| H
1 Python [t C APT v, 5 5| —FXREI M, 2SRRI AR IZT I H . WX 8%
MBS A — B8 E . Blan, SR R AT AR B S i )G —A>strong reference R BE

HetZAEborrowed reference FY Py_INCREF () PARFH R HUEAG Aystrong reference, BRAER 241ZA 5 T0H
TEAEAG MR G — R Z i 8% . Py_NewRef () MEUH] AR RANE—AHi i strong reference.

bytes-like object -- 315 U5} 5
I 5 bufferobjects H: H.AE S C-contiguous X4 . X AIEA bytes, bytearray fl array.
array X%, PANFZEE nemoryview X5 FATRN R ATE L fh bR Ed R E DA X st
VERLAE AR . PRAF R 3R SO DA Sl i B e 7 i % o

SRR T AL RO . RO RAE SR PR AR TR ARG R
BT HiE bytearray AKX bytearray B memoryview, HABERAREOR 0t il Bl A7 T A nl A8 5%)
G C RBEFIRMR); EMRGAG] T bytes PAJ bytes X4 memoryview,

bytecode -- ‘7= 1ifty
Python JE A 24215 771, B CPython f# s 137K Python F2J7 I PRSP ik 2 A7
TE .pyc SO, SRERSE IR T IR — SCPRR R R (AT DAGe 205 TR B3 4 13 0 505 ) o X R
WG B TR B AT N ALER S (¥ viral machine 27t W5 ¥ERE AN Python FEfUML_F
AR —EEH, WA—ERETEAR Python fiUA_F 3% .

TR HN R AT LAE dis BRI SR &

callable -- W] 1%} 4
Al RS R A TR iz B R Se, HRTREIT Y — 2S48 (B Wargument), {8 F DA i

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

function, IBATH JEF method 55, BT VAN G KT __call () JIARIZEMEBIHR)ET Al
JiRTE

callback -- [n] )4

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

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

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

complex number -- £3 %}
XA SRR G Y R, Hoh I SRR R R R — N SR — AN R A R B (-1
FAR) SRR, MEARCFE TSN 1, TR E 5. Python Y& T X E SCRE, RA TR
MO RGBT A 3 R, Bl 3+15 . WURTREE math BIH XTSI 2 SR, E
cmath, ZHIWME A IWB SR BCEE R . WERIRBOCE A 2, ZBSENIHILF R 2F E ]

i) R

context manager -- |- N LS PIZS
Ewith i) PiidE L enter () Ffl__exit_ () FEREBHIHELRSHIN L. S0 PEP 343,

context variable -- |- F 348 1t
—MRIEE TR R SO AR A AN FEEN A . SRR RHRAE P AT & BT AR
HARRMWAS R, Ak, ST ETF OBk, —MUTERET RS EZA LTI, WA E
1) FERE R I R RS AR i TiEER . 20l contextvars.,
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contiguous -- ZE5%¢
—NE R E C i 425k Fortran & B 90N N2 L0 . B2 C I Fortran B2 . E—4E
BT, A 4% H D AHE AR A S HESY . RSB ITF IR &5 i)y . fE24E C-IE2eEd
f%é‘;?” I;\]%ﬁi’@iiﬁlfﬁﬂﬁj‘ﬁ%ﬂii:—/‘f%%lw 0] % H By U e . {HU&FE Fortran FEZL502H N2 H 25—
Ryl it

coroutine -- L
PR T HIRE I — BB, FRIRE T DAYE R — 51&/\#‘@% SR PMREN AT DAEIFZ AN [R] ) 55
EREAL BERWKE . EAEE asyne def iBAPRSEEL. £ 1L PEP 492,

coroutine function -- FlpFEpRI%L
1R l—A~coroutine M EATRE . MERETEN async def iHARE L, HABEEE await. async
for fil async with XK. XLREEH PEP 492 5] A,

CPython
Python 415 5 IAIIESCBL, FE python.org & Afi. "CPython™ —ii] FI F7E L BE IR 0 5B 5 Ho A S B
5141 Jython By, IronPython #H X 1] .

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

classmethod () fll staticmethod ().

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

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

@staticmethod
def f (arg):

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

descriptor -- {{fiiA %3
EAEXT __get_ (), _set_ () B{__delete_ () FEMXNE. B—NKEH AR, B
HIRFRGS AT S TE R PEE IR Bl A . S IHOUT , A a.b RIRHL. BB — @ PER & 7E
a KW FHAERLATN b RS, BAUR b2 RS, WX IARS k. BRI
FIAE 2 2 B Python [y -8, RMIX @ VF 2 B EERr PR AL, HFEREL. k. FHEEE.
Kk BT EARBIEN G 5%
A RAEIARZR T EREZAE L, S0 descriptors 5 FIAZS 5 FH 555

dictionary -- i

— AN RIREH , P W AE R SRER BIAH S A ST DURAEI RS __hash_ () fl _eq__ () HI&
%4, 7E Perl A4 hash,

dictionary comprehension -- “yliLHi: 3,
Ab PR —AN AT IE A G ) A SO JC R IR I G5 R ) — FP R BE H . results = {n: n **
2 for n in range (10) } BN —HE n Bl n ** 2 FBRSHHY AS2 ML . 221, comprehensions .

dictionary view -- = HILF |
M dict.keys (), dict.values () fll dict.items () REIMXIREFRAFHIME . EIHRHETFE
HWAAH A SIE, X EWRE YIRS, R A R A . B B P 5 T A ol EOE
HBI%, Al{# 1ist (dictview) . & dict-views,

docstring -- SCRY 4 H
VERZE . REER 2 NS — N Fk U I AR R e . ETE R T 9 2w, (Hoxwt
AR RO B ITEZS . BRI __doc_ J@MEd. T EWHTRIENE, FIEEICTE
() SCRY R
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duck-typing -- % -390
FE— P gAE WA, B AREEA R AT ROk i 2 R R B A IEMny 2 0, 2 B8 s i 5y
waEtE (“BRRGN T, WERERGN S, I e ") b RIEE: R e A, Wit
RAF A AT e s 2 SR ORI T R G . 1872 BL ] type () B isinstance () i,
(ARG A DU 48 58 % VE MR TE. ) TS R hasattr () K2 EAFP it

EAFP
CSRIEW R EZY)” MY« iXFh Python 3 AU 40 5 XS 2 e B 5 B B M AE . I
TERE SR AR R o XA T P WA i 5 U@ K iEIZ ) try Fl except 141 T HARX ) )
FEFTHLBYL W%, # UL T C 43 2 HAEF .

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

extension module -- § JE ik
PA C 8¢ C++ gn 5 Ry, ] Python ) C API K515 5 0 PA K PRGBS T3 HL .

f-string -- f-2fFH
WA £ B AR AR AR AR B AR I EN E S . S0
PEP 498,

file object -- SL1EX %
K ANATF T ) SCEH APT (A A read () B write () Z5YE) VA FERERX S . Rk HAIET
SN, SCRT G AT DA P B SR se R H 2R B R A sl AR s D ) (1 AnAm v s A/
H. WAEZMIX., BT, BE%). SUHXREPFRN R 28 A
SR b A =R R SO G B G = ) SR, ek = b ) SO DASGSUAR SO, BRSO e Y
TE Lo b, BB TR R HTE 2 UE M open () BREL

file-like object -- SCF20 4
file object W [a] 1A,

filesystem encoding and error handler -- SC %k RS 4% X SR ALY
Python ]k M #4122 Ge A5 15 ER A ) 454 R Ge 4t Unicode 112 AA% 205 B R AL PR .

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

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PREATHE SR AREL
R G g S A IRAL S
filesystem encoding and error handler &4 Python JE B4 PyConfig_Read () HRECRAECERY: ESH
PyConfig [if) filesystem_encoding fll filesystem_errors ZE{Fl.
F 2 Wlocale encoding

finder -- k%Y
— M E R R AR loader B4
M Python 3.3 AFHEM 2RI AF #8: Lok 12 & X % LG sys.meta_path ffiffl, DA Mpath eniry
finders fitfy sys.path_hooks ffiff].
LT % i, PEP 302, PEP 420 fil PEP 451,

floor division -- [in] | B3R
] N AR R L B R B E s . U BRE B SRR 7/ o Bln, Rk 11 /7 4 Wit
HARRZ 2, M5 AR RE A EIERERE 2.75 o JERE (-11) // 4 2&E -3 F Rk
-2.75 M FHALEINLR. WL PEP 238 .
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function -- pR%L
AT DA A R B B — 2B R . B 0] A HAR ABAS S 2 220 AR BRI TR A . )

TLparameter, method F function Z£37

function annotation -- FRZkR{E:
BT} e BB 2 5GR [HE R annotation

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

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

BRI B YE TE B T I, function —y .

2 Wvariable annotation F| PEP 484, H. A T IhEE. 55152 [H annotations-howto DA T 5 AR AY i
FESZ .

__future__
future {54], from __future__ import <feature> F&/NIiFas il FBH7E K 3 ) Python %& 75 i
BRI AR UE B EEFNE SOR GRS B, future BIHSCRYICSE T AT HRNY feature BUE . @it A
ﬁ?gﬁ%gﬁﬁ?&%ﬂ?ﬁ, ARAT AT BB T R AR A B B O BN E S R AR (3iE) FEf]
WS INL

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

garbage collection -- Ly % [A] 1k
FERCA RO B N AF 25 () g A . Python @i et 5 | I THERI — S BERSAS I AN TREIE 2R 5 | I A A 3R 0
I SRS R ARAT IR I o T PAGE ] g e AR 28 fhl i el i 2% o

generator -- 4 p 7%
iR [1l—Agenerator iterator WIRREL . ERLEARMBEEeREL, AW GTET HAE yield Rk A 4E
— R YA for-TRAE T BT next () EEUE K.
AR A AR R AL, (HAERELE L AT RE R HE £ m BA R E . WRFEIHERBBARE L, w6l
I AEFRDARE G55 S o

generator iterator -- £ 2% 0%
generll[()r I%l%&ﬁﬁ@u@ﬂ@x#%o

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

RHREWEN, EXMNEFFACELLEIAT (X580 HERATF U6 13858 s 5 IR ) .
generator expression -- /2 )% 75 #5353,

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

AR JEEFI— TR keyword:/if A1) PANE A RIS NN R R

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

generic function -- JZ % pi %
SRS [A] B 2 28 S B ] B A 1 22 A PRI 2 B PR . U] FH k2 Pl ) SR SR it o I3 050 FH IR A 5
Mo

Wi Wsingle dispatch R1EFES<H . functools.singledispatch () HMfigsPA & PEP 443,

generic type -- {Z %1
M2 pe; WHEA List B dict XA dE. T X257 A,

WEATS N, T B4 4% . PEP 483, PEP 484, PEP 585 fll typing ik,
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GIL
2 W.global interpreter lock .

global interpreter lock -- 4% Jsj fif Bk 253 i
CPython fREgs B R I —FBLE], B ORI 20 A — N ARAE AT Python byrecode, MRS
WCEX R ({04 dict BN ERA) 0T LU MK Z 4L T CPython S, 45881
FEAS B IRERS 22 AR Ty B, AU W T 7E 2 AL B ERYIFATIE .

ANad, BERERE B =07 PR I R BT AR AT T B AR AT 55 0 s 4 s A R GIL
BEAh, FEIAT VO #RAE B2 SR GIL.

PAMERI BT <A A b ROfRERs (REVATEANRORLIE BiUE St 2 iudin) B0%5 i, IRoATEs
TR AL B G PR RE S 2 BN . AN, SOMRIERE M & O Se B AR AR A A 2%, AT i 4
P

hash-based pyc -- K M55 pyc
553 FH St 7 Y S A B P i (T A e i 1 S B T S A UM AT RS 2 A7 3. 2L pyc-invalidation.,

hashable -- nJI5 7y
— AR AR RGN R SE A (BEREEA __hash__ () F¥E), FFRTRAFH AT
igﬁtﬁiﬁ;g%ﬁﬁ _eq_ () HIE) BREEFRN TeA A XS, RIS EL A AH R e A (E
G 2.

TG A PSR SRRSO SR AR B A B, PR DAk S B 2 A P B0 s A fE

KZ% Python HH R AT AL N EXT QU2 Pl WA A i) AR (Blang) Raliy ) ARG A ARl
s (BIMTC A frozenset) (4B IHYTCR I AT MG A A R AT AR & SRS R 3
WA AR ENTERER—2Z AME (B2 S A HR) . e Er BT e
id() .

IDLE
Python ST K 527 2 R85, idle J2 Python ARifE A4 PR A LA 25 0 A R A RE AR FR A3 o

immutable -- s[5 %} 4
HAREEMIXN S . NN R OFENT . PAFRFICH . RN RA BRI A . QiR — A~
ANFEIE, WABEIEBTIX S . BT 25 B S A (R i E mEAEM , Bl b g

import path -- S A #815
HEME (561250 ) HBNGIR, SEBEYpath based finder FiREIR'FABiR. AR, It
PIESRIEHERE sys.path, EXRHBAEBEFTRER B FHREM __path__ J&ME.

importing -- §: A
AL ) Python (RS E A 55— MELHL () Python AR i I )i 72

importer -- 5 A 2%
BRI MBAIRARI R WS RBEE T finder & T loader .

interactive -- 23 I,
Python A — A HAUMERERS, X EME VR AT ATEMRRES I ER R AT T A TE R ik, AR Sr BT
HAFR . HTEAERASEED T R8I python (WA MIE, A ATHENLAY 3= 3 o 3k
BEkED) o 20 R SR BN AR AL — R R R A R T2 G T “help(x)©) «
interpreted -- iR
Python —@MFREAGE S, 52X B EmIFANET , BIRWE Bl T i M disas W AEAE T 2
B . X R E TESCOE ] A AT I A S b B v AT SO st T RRENE F i A
Mg iR A0E S R I AR, (BRHRFAAEITSER . S Winteractive,
interpreter shutdown -- iR REES X ]
WPESR IR, Python fERERRIFH#E A — MRS I BOT BRI A C A Ut IR, Bl A
FhOCERNIREE % . B SZ WA R e . Xk P XATF #8555 | 1] A g AR S Pk
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7o TER B BT R A TS AT BE B B4 A, BB R SR AR TR AL (6 WL 1A 1R
B AL ) .

FEREAR S SR I R A __main_ ARSI A C 58 AT -

iterable -- W[ k%
— R BEAS BN IR [0 H R A X 5. AT IE AT A BTG A P A 288 (40 List, str fl tuple
55) ARSI PR AAN dict, ST 2 DARARAE LT __iter_ () FPYAESEI T sequence i 3L
1 __getitem () VAR HE LERRE.

R RPN T for MRIRALFZ HAMTER E— A FIIH TS (zip O, map (), ...)o H—A ]k
MENEN SR RN EREL iter () I, BELRIEHZXGMENLS . XFIEAEE N TAEEAT)
— WM o ARG AR, REFEARERA iter () 3 A CAHRAIRINR . for iHRS
F B R BEAREE A, B — NI B R Ay 44 22 B ORAEDR RN R R AE AR o 2 Witerator, sequence

Figenerator,

iterator -- JE1CEY

PR FER— RN . BRIV next_ () F¥E @G HAEE N E R next ()
FFBA RGBT 2484 Bl o] S5 & StopIteration . F X Ak A 28 X 5
FEIETEFER, eI _ next_ () FERSHIKE| A Stoplteration, HEALERMA AL
_dter () FEEACRRENZERZS S A Y, FILERESLEWRE A ERN S, T H T HAb T
ERX LB A KIS — D DEFRGIINE AR S L2 R EE P BI85 % (il
list) FEREFRRIGHAA iter () BREEURTE for MHEA A BFER S A8 — TR0 S . QSRR L
T 00T AR A 5 AR I 2238 IR 2 Bk A AR Pl R R ] — s e &2, AR R 2 —1
DR

W25 B £ F typeiter.
CPython SBi4I 15 : CPython %5 45— &R E X __iter () MYEK,

key function -- 3 s %}
PR A R B R A, SRR [ T HE s HEO R E R AT XS . N, locale.strxfrm() A
T — AR AR DR 20 1 HE P
Python g 1 2 T H#F o1 M8 s ORI oo R HEA 5 1 7 0. 48 min (), max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PL A
itertools.groupby ().

2 Fh ] LA, BN, str.lower () HYER DAHAEZRE K/NGHEF ) R EL. B
%, BRI lambda FEAFCEMEFIUN lambda r: (r[0], r[2]). 4P, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 24K E ) =11

e AR HEFHET R EA {1 6 e 0 7 1«

keyword argument -- 3G S5
Z: Wargument,

lambda
> B fltexpression A5 B B 24 N IR R AL, FIB A AEVE BB R(E. B0 lambda b8 551 45
lambda [parameters]: expression

LBYL

OEEFRGER” PSS o XIS g S MAS SRR TR A R 2w R A A AR AR X
K& SEAFP Jy =G Rt I, AR AR RS 1 £ 154,
TEZLBEMEY, LBYL e T8 “&F” Ml “BREK” Z W LAEZMS R . flan, AR it
key in mapping: return mappinglkey] AJREH TR A EAEZ G HAMLKAE N mapping H
T key T AR o R RT I S B EL (4 EAFP Oy XORfRY .

list
—Fp Python Wﬁsequenceg _;%ﬁklgjgﬁlj%é, @EE%@M?%@‘L@%*E"J%ﬁgﬂﬁﬁﬂf’%i, B A 15 A T2 A
B 2R O(1).
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list comprehension -- 51| 3 #i: 55X
W B —ASFE H ) A B T R IR B S5 R R — Fh BB YA, result = ['{:#04x}".
format (x) for x in range (256) if x $ 2 == 0] B4 —> 03] 255 JLFE N1 7S 35 18
%ﬁgﬁfﬁ??@% (0x..) FIR. Hr if FAZIER, AREIEN range (256) TR FTA TR S
AbFE

loader -- I# 2%
TTMBRIAIRT G . BOAE X 4N Load_module () Bk, MBS ET H—Afinder 12 8] o ¥4
Z: 1L PEP 302, X}Fabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- i 55 X I Zn k% =
¥ Unix |, ‘B4 LC_CTYPE &= X g it , BEn[PAiiid locale.setlocale (locale.
LC_CTYPE, new_locale) FiKH.

1 Windows |-, & ANSIARRS BT (401 "cp1252™),

7£ Android i1 VxWorks |-, Python ffiff] "ut £-8" fEHiES KIHHiLtg=.
locale.getencoding () R AIRIRIUE T KA.

1% 2[5l filesystem encoding and error handler

magic method -- AR J5 7
special method W3EIE 2[R .

mapping -- Wt}
— Fh T E B E KR T LI T collections.abc.Mapping B collections.abc.
MutableMapping G H LT E HER AT . R LHF T EHE dict, collections.
defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCERFEEE R 7%
sys.meta_path B RINR [ § finder. TCEARE AR Spath entry finders {74E IBAHIEAFHH -

{EAFE importlib.abc.MetaPathFinder [ GRS LM 3.

metaclass -- JtRH
—FhHTEIERMNIE . LRy RFHMEIRS R, RN TR FiR =S HO Y
FI2E . A3 T a0 S B S AT 5 AR PR —ANBRIA SE 3. Python %512 Ab T n] DABIEE B & LT
K, KEDHPKEAFEXN T, ELFEBIN, oS Kmimn o €. 12
TR ES R H &, MR, RS, LR g], PAKHAMGFZT5.
T 4152 I, metaclasses .

method -- J5 i
TER N E R WERAE R LI — B MR, B S REUSE GRS AR R H 2R —
Aargument GBI 44N self). £ function Fnested scope.

method resolution order -- J5 Z: /@i )F
7 SR G 50 A A R 5 B R AR R B W e 5 ) . 1 A5 Python 2.3 At iy T fi#
H 2.3 BGE Python fEAT R B AH X SEE A -

module
X5 2 Python AU —FhZH AR o A BB IS 1 v 44 25 18], FIEL & A Python Xf 4. HEA]
W@ i Limporting BEAERE N7 E] Python H .

5 Wpackage.
module spec -- Bibl Bl

—Aa ], AP T IR X B AFE . )& importlib.machinery.ModuleSpec
5215

MRO

2= Wmethod resolution order
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mutable -- A[ZE%} 4
RIS AT ATEIL 1d () PRAp [ A 00 F el A . 53165 Wimmutable
named tuple -- 2. %5041

ARif “HAICH” W TALMYR B ocdl, BB RT 1 I0 38 BE 6 44 R 8 1R U 1 A 28 2
Fo XFERYFBUERIE T REH A HALRRE -

AL ERR R T A4 T4, 35 tine. localtime () fl os.stat () KERFAIE. % A6 T4

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

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

True

FUHZ o RN ERA (B EEmsT) « sesh, BBl 5 I E UM tuple 4k
T SUHE B AR By ok A . XAEZRTT AT TS, siE T PAEd 4K typing.
NamedTuple, B{E M T.] B collections.namedtuple () FAlE. F—M BT IN—
SUF T 45 5 5 N B 224 ST IS RN vk

namespace -- iy % %3 [A]
A IETJET?J?J( SR, A4S AR, ERMNER, AR miREmL SN (FEhE
ZW) . fmBss IEﬂLJiI%LI:ﬁ‘%FFﬂ%EEEZTﬁ%ﬁM& Biltn, PN builtins.open 5§ os.open () A]
A4 B B4 2SR X Ao i 44 25 18] 340 3 3k I A A ke S B A b B5OR 35 B 2 v T i P R T &
P, BN, random. seed() B{ itertools.islice () XMEEH T X LEEEHEH random 5
itertools FEHHISEIY

namespace package -- iy %443 [[]{u
PEP 420 75| A ff— b (LB I VT @0 488 package, o428 LT A S by, SLHiA T2t
Hregular package Nal, FEAEATA __init__.py .

A Wmodule

nested scope -- iR £ 1§
A SGER NG A RGeS . BN, 765 —mREiz e W R ET PAG | BT E AR & . iHHEE
HRENE RN BT | A M AT TC A R s e 52 R T N EER . RUR, 2F
TRNESWER T &Rt 4 25 0. it nonlocal KSR ARIFE ASNZ1EH .

new-style class -- JA R
XFH ETC YA T A EX R R TR IHFRY . 7R85 Python it 4 /\ﬁﬁf FE % 7 H]
Python Ffiiy BRI, W1 __slots__. fiid#s. FHiEJEM:. __getattribute__ (). FKHEME
BHEE.

object -- Xf %
AT HARGS (BYESUE) PAKTUE TR (i) B9EdE. object R ATAAlnew-style class 11 192 5
R4,

1

—FpR] A TR B 5 U M AT S T ALY Python module, MIEAR Fik, BEEE _ path BHEM
Python &,
%2 W regular package Fnamespace package.

parameter -- 5
Junction (B¥E) & X4 Sk, EAE BT DAREZ 1) — Pargument  (BTERLEEL T, 24>
55). HLHGE:

o positional-or-keyword: BB HT, F5&—DATDMERE E 53 e AW DAE R X4 d A%
AW XEBAMTES AL, BIAn IR foo Fl bar:
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[def func (foo, bar=None): ... ]

« positional-only: {{FRAIE, & —H BB EL ARNS . (WRAEITE 2wl i 7 ek BUE X
WIESHNEHENZ IR E A/ FRRES, BIUITRIEF) posonlyl Fil posonly2:

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

o keyword-only: {UFRFEHY, F8E—HEEEL XEAEANSE (UR XA FIE S ]l 2 e R AL
& XS E P& BTN B S AL NN B S Z 1 * KE XL, Bl
T kw_onlyl F1 kw_only2:

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

 var-positional: TSR, $57E 0T DR — LR HCR IO BB SRS (MR 2
EHZNRESIL R XML S LS4 FEIME * e 3, BT R args

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

o var-keyword: WA KR, HEE A DASRBUE R AR B T A (BEITE TR S 2 #3200 5%
TEHZIE). RMESAEEIIETESAPRATMEA ~* K@ L, BIA LR kwargs.

TS AT VALFI N E PTEAN e 2R, ] AS LT e S Hidit s BROAMEL -

W% Wargument RiEFZLH. 545 W 400 K5 PRE LS. inspect .Parameter 2. function
DL K PEP 362,

path entry -- J%12 A Il
import path W—NHPALE, S@ipath based finder JIR AR E N HIREH

path entry finder -- #§1% A 174K 5%
F—RJE AN Z ] sys.path_hooks (RBipath entry hook) 1 [Bl ) finder , WARSt S GEM iLpath entry F
SE DA .
5% importlib.abc.PathEntryFinder DA T #BKIEA D EIRA I SLIA AT

path entry hook -- #&4% A 14T
— RN, B AESNIE WA A R A S path entry FP ARSI AR L R BEAZ{F ] sys.path_hooks 4|
iR [Bl—Apath entry finder .

path based finder -- 3£ T B2 A HE 55
BRAIANR)—FP U812 5 K55, WAE—ANimport path W FEAERL

path-like object -- J{ 12k} 4
RFE— DRGNS . BRI R A L — N FR N str 5 bytes X4, 0] P —
AP T os.PathLike MM BINTS . — % $f os.PathLike M A% 2 Al 378 H os . fspath ()
PREGE R str i bytes RN XM RS HAE; os.fsdecode () Ml os. fsencode () A4
RIS str 3 bytes RBIRKLER . X4 2 PEP 519 5] A1),

PEP
“Python M3R4R " HYIECHHE . —4> PEP g2 — Mt SCr, MoK p Python tEIXFRULEE., stk
—~ Python [T YRR B HE BE SRS . PEP I 24 S (HORS Tt 1) B AR AR A T4 ORI I B BE R«
PEP WA A3 Hh T2 SO R I Wi DO 5 RSB LA B R 625 Python YBRETTH R 5
SR E NS . PEP BFEEA SHUEAEA K AT S, R AR AR 2 I ARIC A SR
%1, PEP 1,

portion -- ¥4y
FA B — A1 44 23 TR Y B B S SO S (AT REAFRCT —A> zip X)), BdkE UL PEP 420,
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positional argument -- {3/ % £ %
Z: Wargument,

provisional API -- £{5¢ API
B APL 25 0A EHERTEARE R ) S 3R A E IR UEZ A . g 11 o BRI R4 1l A 2 7
AERUCE, BRBEHPNCHE E, 3R O L& i e A W B E LN 3T 10 5 RN SR R B
W (EREFERBRRZEE ) o WA EMOP A SRR HAT - U APT R IN A Z 1l & 25 JE 2 1) 7 L v
R P A I A 7T BE 22X AR
RIS @ X APT R UL, 05 AR B S il B eI 287 — 1Al A R B oA B
PRI Ve e Ry TR EY E:h g N

X APAE BRI AR FRVFRE PR RS AT HE , AN 2 T MR RIS T BRIG BT IN . 315 I PEP 411,

provisional package -- #7 ¢,
Z: W provisional API

Python 3000
Python 3.x KA ARMIERR (X4 FHERUA 3 i KA IS B IC IR I T I T) . A a4 5
y‘j (prsk” .

Pythonic

P B BeAURD S 1 Python 5 5 W M AR AN B, i A2l P HEAthi 35 rd i AR
ALY . BN, Python % H XS Ml for EAMRIRIM I — A nT AT R T a IeE .
VR HAWTE 5 B RS5O GE: Python B A I B 6 — ey s

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

L

TR I Y B 57 5 B Pythonic (177 4R X FEY:

for piece in food:
print (piece)

-

qualified name -- [l 5g % B
— PSS BRI AR, s ME 4 R VR S B s e SR RN BRI VA) “BEAR
FHRE LI PEP 3155, X TR 2R R ORI 2, BRE AR S X547 —2

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
ICI
>>> C.D.__gualname
'C.D'
>>> C.D.meth.__qualname_
'C.D.meth’

.

295 T 5 B, 7 TROE & AR BRI PSS o TR R B A, Hrh S A AL
H, Bl email .mime.text:

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

reference count -- 5|14k
RPFEAXTZ B 5 R . S4— R E5 1 T B, BRREE. 51 4o Python AU %
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VLEF R ALY, HXIECPython LB — A REICRK . FEF RATATAM sys. getrefcount () bR
HOR R IRFE R G5 VR

regular package -- % ML fL
fegi M fipackage, BIMMALEH—4 __init_ .py XFRYH .

%2 [ namespace package.

slots
— P EAES B I, 38 A TS R R S 1 SR X S RS B S R T I AE . BRI R I AR
WAT, (BT AFARS, Sife RREEDBIENL TR, GlatkFENAr Y, FHH
Hfl B R S
sequence

—Phiterable, '©ZFFEE __getitem () FEER VAR BECES TR IR VI, I X
T—PREFIHER __len () J7ik. WERFIIEEA list, str, tuple fl bytes %, HE
BEHRR dict HHF _ getitem () fl__len_ (), {HEBIAZABENHIETS, B AT AT
Bimmutable FETM AN ERBECEREHRITE .

collections.abc.Sequence IZHEXEN T —TMEFEERNELD, BAE __getitem_ () FI
_len_ () Z4b, BEIT count (), index (), __contains__ () fl _ _reversed_ (). ZEF
WY R O RBIN DA register () SREAMAM . BIRECE 28 H 72 B E L2 308, 155
e 3 AR

set comprehension -- 45 &S
A FR— AT IE AR G i I A B Ay TR IR IS R E G — R BB B k. results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ERFEFRES {'r', 'd'}. 0 comprehen-
sions .,

single dispatch -- MR
—Fgeneric function 53YRIE, HIELIRET BANSEIERBORIERET .

slice -- Y )i
W AL TR sequence —F M4 . U)ol i R ARbRC R a8, 78 11 Tgs LA
B S0 Mr%cE, Bt variable_name([1:3:51. H9ES (ThR) FRCtENFET slice X4,

special method -- $§5k Jj i
—Fireh Python BRI 753, FHRXSIEA BRI TR E BAE B ANAR NS5 5% . XA R 24 AR E R
AU RILR . FFIR TR SO S L specialnames .

statement -- j& 4]
EARRBTE (— MU “H) MZBERN . — 2B )R] DA —Pexpression SN KBTI 250
BN if. while B{ for,

static type checker -- F 25 7 75
PLHL Python ACH I 4T3 4, DARRSR BB G QP S A5 R ANE TR . 55iES 5 L 2427 DA typing
Bk,

strong reference -- 5t 5 | JI]
1 Python [fj C API v, 585|238 AFEE 5| AR A T 20951 . E0ES | R Bl @ a7 A
Py_INCREF () SRIRHERG| H MAEM RS | Al Py_DECREF () BT .
Py_NewRef () BRELATHEH TOIE— X mg H. #E, UOTEREFA RS | H B9 1E 8 7%
55| LA Py_DECREF () A%, DAEEGS| A .

g2 Fborrowed reference.

text encoding -- SCASZid % 2
& Python 1, —A4FH3 2 —Ht Unicode A4 (FEREISH U+0000--U+10FFFF ). N T ARl 4 —1>
TR, EHREYF I —HR T

R NP F I — PRSI A", AT T8 BB Q@ AT R a7
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ARFAE RSO FFIE Fibdds, BRGNS G

text file -- SCA Lk
—FhBBIE S str XF4M file object . 38 HE— A SCAS SO S B A 17 0] — N T ) 217 1 B o 0 B s b
Htext encoding o A A T EIEVASCARZ (" 8 "w' ) FTHHI U, sys . stdin, sys.stdout
PAS io.StringIO SEHI.
RS Fbinary file T fREEVGTES F 9 2ot % ) SCHEXT 4

triple-quoted string -- 5| 'S 2fF
HRESW =AESENES (7) 83 ¥515 () WS eNEDR LS E RSN -5 5t
TFEREFE 2R, HEa MLk ENARFIREFZSFENEERERK LB SFfNE] 5, HfH
A ABSER 2 AT o i MU AT, B S SR AT SR R BT A .

type
FA P ig —A> Python X R T2 M FMXEAEA ML, BRHEEXZRMZEE, aTRAVHE
) __class__ J@PE, sU2iEN type (obj) HRIKEL.

type alias -- J3%Y3j]
—ANRB R S, B SR R AR 25 R AR R4
RAUNAWIVER 2 Rife 2 202 4% . fBilan:

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

AT DARCRE g L

Color = tuple[int, int, int]

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

L

Z )L typing fll PEP 484, H A3} b Dh BER AL .

type hint -- 5% 7§ /it
annotation 78 & . KEM . BEWIESLHREERS € TUHRIZEA,
RN VLRI AS &2 Python 5l 2K, (HEATN# A X240 & 5 RBEA k. EN1iL6EHB) IDE
PSRN S EA
L JR7e . RIRMHEMRE R M LA typing.get_type_hints () K5, {H)HAL &N
AHPA.
Z: I, typing fl PEP 484, gl G BE R AT IA .

universal newlines -- i {17
— PR SCATR B A, RFA R A A S ERR BT T A AR - Unix B9FT45RZ0%E ' \n' . Windows ]
215 "\r\n' PAMIHR Macintosh 25 "\r', Z i, PEP 278 1 PEP 3116 fll bytes.splitlines ()
T 2 R UL .

variable annotation -- 2 Frii
SR B B 2 B ki annotation.,

TEARHEAL T AP, W] ek HR A

class C:
field: 'annotation'

AR R FE O AR R A - BIANDA N A B2 int JEAUROME:
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[count: int = 0

AR AR ETEYVA YN AR RE I annassign —7 .
2 W function annotation, PEP 484 1 PEP 526, .3 T IlThfE. 53125 annotations-howto DA T (i
AR B RS B o

virtual environment -- jiZ ] 435
— R HPIMER R S THIEREE, fuif Python H PRI AR P AE 425 FIl FH4) Python 73 A AL B AR 21
W —FR 5 izt HAh Python N FIFRF 4T H -

B2 venv,

virtual machine -- 2§41
— B BT E TR Python HEHIHL AT $0F T35 i i I A i bytecode .
Zen of Python -- Python 2 fift

S Python BRI 5747, A B TH S B HXMES . &FHLBEANE T B SR
B AN”import 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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%3k GPL #6409 R 140k #% Python 76 GPL F %A, 15 GPL AKlil, Fi Python Vil HER FF (4 % 16 80U
HOSSAS, T T TFURPF O 5. GPL 3V IG5 Python 1T DL FUEEAE GPL R A Uk P4 £ W
IS RV RTHE AT o

S ARZAE Guido H55 F TARRSMNESG IR, (XL A A AT BE -

C.2 FRERs( LAIE M5 & A Python BZRFRF0FMF

Python A SCRS ) V7 RT3 BT PSF 4 =T 1350

M Python 3.8.6 JF4f, SCR{HFAYARGI . BRAEHE S AIHARACAS R A2 PSF VFR] PSRN 5 25 2 BSD 4 +T HYME
VAT

ST Python H BB RET AR VFAT . X EEVF ] 2 SV VF AT 2 R AU — [ . A X 2]
A TEREG | RAF S Pl F Ak Pl 75T 5B,

C.2.1 FF PYTHON 3.11.14 &Y PSF ¥F o] il

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.11.14 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights
Reserved" are retained in Python 3.11.14 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.14 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.11.14.

4. PSF is making Python 3.11.14 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

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

USE OF PYTHON 3.11.14 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.14

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.14, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.11.14, 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 &Il

BEOPEN PYTHON FFiE A P55 1 R

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

ST
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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 HF PYTHON 1.6.1 # CNRI o] tipi¥

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

&)
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7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 ) 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.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.11.14 DOCUMEN-
TATION

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

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

C.3 WrRER Ry o] S8
AT Python B ATHL LA S =y BOPb VAT RIECAIT A, AT AR A 28 FLR I 9.

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html T 2 113
. ARG s (FF):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 S A https:/www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 RLEEFRS

asynchat fll asyncore fEHEE DA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

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

C.3.5 HITERR

trace HHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHEEPATHH:

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. 1IN 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

&)

C.3. Wi HaYiF o] S5 H 107




Python Frequently Asked Questions, A {Thi4 3.11.14

(% 50
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll B & PATULHH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select fH T kqueue B3 AL E DAF A HH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

&)
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 { Marek Majkowski’ X} Dan Bernstein [/ SipHash24 S35 S8 . &85 AR :

<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)

C.3.11 strtod #0 dtoa

Python/dtoa.c CHEAE T C BK%L dtoa Fl strtod, T C XUKE BEBUEFI A5 Z I 640, EIRA: A |
David M. Gay 9r 519 [a] 4% S04, H BIZ SCERTHE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c i) 7E 2009 4 3 H 16 H A2 B i 4f SO0 AR BB R] 7 B -

/****************************************************************

The author of this software is David M. Gay.

E O

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.

E

*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN 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.

*

*

**************************************************************/
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C.3.12 OpenSSL

RPN E R GRS, M hashlib, posix, ssl, crypt Bies{#i ] OpenSSL i3k E 4 EE . 4, Python
i) Windows Fl macOS 2352 /7 n] g 2>t 45 OpenSSL W RIAS , T PAFRATTHLAE L6245 —15 OpenSSL 1 HJHIE
AlA . T OpenSSL 3.0 it S H G Eefif A MAS, ¥ Apache V7 R[HIE 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.

"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
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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
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
SR
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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
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
(B0
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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 ¥ B2 AT 351 expat JEEIA AT ER, BIERE T ——with-system—expat:

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

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

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

PRIEMEH ——with-system-1ibffi Bl THE, HN _ctypes § REELZ S libffi JEATHE DI E )

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
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 CLATM, 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
MR ARG FHRFNRY 2lib SASKIHT IR TA WG 405 zlib PSR #5 DRI E 2110 97
Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler
This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:
1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.
2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.
3. This notice may not be removed or altered from any source distribution.
Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
C.3.16 cfuhash
tracemalloc ffi B F FEAISEILET 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.
GETH)
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* 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.

(% L350

C.3.17 libmpdec

BrRIEfE ——with-system-libmpdec BUE 7, 0 _decimal BBUERZ M €15 libmpdec FEAYHE DI

JEiUR

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.
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C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% hitps://www.w3.
org/TR/xml-c14n2-testcases/ R 3 253 BSD 1 R]IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

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

C.3.19 audioop

audioop AL T SoX Tl H 1Y g771.c SCIFH R EAARAD . hitps:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

B A2 Sun Microsystems, Inc. [t - T BETE R A BE T o i 7 AT APE DL sl et P AR i i
TNt

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

PR Sun JEACHS AP B AR 329 H. Sun Microsystems, Inc. 3545 U4 MBI A . HEGS . &
PR

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

AEAEATHEBL T Sun Microsystems, Inc. 578 (F g A SR 2 s AW IRIT) . W15 0 U 4 )
B g, HIAE Sun CL R AT AR LR E

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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C.3.20 asyncio

asyncio BURAHLETEI}K A 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
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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APPENDIX D

RRILER B

Python 53X {7 304 :

JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

XSGV RTERVF AT 5L, W3 05 & A T iz,
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