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https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://wiki.python.org/moin/PythonBooks
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1.1.15 www.python.org ;5 {E 3% F|$ & (LA HpE

Python I H f{ EE R A AL 70 115 T 1 A 3 i Python EERHZEA AT BA A STATBE . BRI ) X 1L

1.1.16 [E{+EEHR &L 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 FREFEBRR - REVRITHEEEEESES
AT, HEREDD

1.2 Python ZEE#E

1.2.1 Python &5 404
JEERRE . A 1991 4EBRUG R AR 6 2 18 (8 H e R BFi, 1 H AR GEEEH ~ 4. 1€ 3.9 5ils,
Python 7 12 i J] & — 8 3284 THUA (PEP 602).

TFEFMAHEL IHRAAY “FEHEIE" AR, IR AR E e 2B AR T . U IE AR &
PARRAS 55 =30 iRk bion (BN 3.5.3,3.6.2), T RUEMEREEL; HAN SRS RE IE S S 7E N
FUBIE RATR ) — ZR 90 4 190 UGS L KA 4 1V M R 2 R A PR — B

IR PR AR B2 AT PAFE Python "R T FRHRE] . AP HR5E AT I Python  HiUAR: 2.x I 3.x, #E7
MIRASE 3.x, REEE Z N EEERSGE . B 2x ARG 2, B e afF k4.

1.2.2 % /b A{EH Python

REA S — B, AEE A2 0 RS E

Python W PAG 9% Nk, PUIHAFAERREDE, HANER T ANIFZ AR MuEEEE, I H 5 T2 Linux
KATHZ A, PR A GE T AR Toik sE e Ul W

comp.lang.python AR THER, {HAZTA Python i AR SAERTIMAL A, V2 N EALTIELH 4.

1.23 FEHEMTEEHIRFEM Python STRIH &

153Ji 0] https://www.python.org/about/success & {# F] T Python [T H 7). RS 7k Python 23 ) HF24
BIN] PAE BN 2 R R 2 el A T Tk
/K HERY Python T H A3 55 Mailman [ (451 45 BLES A1 Zope [ I 245 %% . 24> Linux ZF7H, HoHE A0

5 Red Hat #J L4 Jf] Python 45 5343 Bl & B 225 8 7 A R Ge a5 BRAR (4. AE N5 ] Python )R 28 H] A2
$5 T Google, Yahoo DA J Lucasfilm %,

1.2. Python ZEHEE#R 5


http://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.org
https://www.redhat.com
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1.24 HREXEEE Python HRKRF HIIHAR

#1418 https://www.python.org/dev/peps/ 257 Python #58H21 (PEP). PEP J&>4 Python Ml A SR AR i) 42
WA TR BT SO , Hoh 252 B R SOR AR U] 5 B A B . W AZE RIS “Python X.Y Release
Schedule” f PEP, At XY @ KA M AR A TF A ATHIIRAS o

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 HRAMIHBEXREFTEMSEE DFMNEXES

Pt

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

g&izﬁgﬂﬁ B R RE 24 2E T MR AT B AOMRS . TMi% PyGame SXRERYSE = I I REA B T8 K2p A 135
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_ ', '__dinit_ ', '__iter_ ', ' _le_ ', '_len_ ', '__1t_ "',

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

' repr_ ', '__reversed_ ', '_rmul_ ', '_ _setattr__ ', '_ _setitem__ ',
' _sizeof_ ', '__str__ ', '__subclasshook__"', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

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

(FIUakEE)
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https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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(R —H)

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

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

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

[1]

WL AR 2 L SRR NS SR B RE A REAE AT B il

Python i 41 7 fR 471 IDE. IDLE 2 —4~%-F-4 1 Python IDE, ‘& %tF Tkinter J%, f#Jf] Python {5 %5 .
PythonWin s —> Windows % J& ) IDE. Emacs Jj U 524 L T fi# %] Emacs B A EH 4 Python #i:0. BT F
XA B TEVA R e, E STt LA KA E S B AR I (11 A2 LR AR D RE . 15 1H) Python wiki £
F Python ZRFEEfIR I SE 851 5

WERARAHZETIE Python fEBFT RG], ARATRESA PGB edu-sig HF{FH1]2

1.2. Python ZEHEE#R 7



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

EXREERESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

A
PAR 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 -

TEBRUE Python ZATHR A7 411F ) IDLE <2 H A FR8E (Gl %12 T Tools/scripts/idle) & —AEIAL I T 1
Ao

PythonWin J&—7ft Python IDE, JH & T— 3T pdb ) GUI J#i#%. PythonWin [T #$4 Jy bk i (0,
FHRAE T AN Z AL, BN AR PythonWin £2/¥4%. PythonWin J2& pywin32 T H 414, )2
ActivePython %47 ZH B4 -

Eric &—/ 35T PyQt I Scintilla Zi#E2H {44 781 IDE.
trepan3k Jg— 2L gdb 1S .
Visual Studio Code J& 0, & TR LHK IDE, FHH T A kA .
A B 2L Python B2 A4V B EE T RSB R R PIGE. ELet e
« Wing IDE
e Komodo IDE

e PyCharm



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

A1y
Pylint I Pyflakes A[EATHEAG AL AT B VR AL o
HASRAG AR, BIAT Mypy . Pyre Al Pytype HJRAK:#E Python JiCHD SR ALHIR

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

— B IR freeze TH., B PA Tools/freeze WIER L EFE Python ALK H . &4 Python H)75H5
Bl CIBF ALl T C Il S gk vl DURHRI) BIr G BiHm A 2 — N H R, R S54R1ERY Python
PR o

R TAR SRS IR, AR A% 3CRY import 1547, FF7EARME Python BRARFIIRR H % (TN
ERR) Faix e, N5, SRR Y Python AT C AU (AT LA marshal #5250 %0y U
Xt GBI s ), FHFAIE— AN B ECE SO, 2SO S R bR Bl N B . SRS, i
AR C AU FFRFH 5 Python fRRERS I H AT 48 8E . B —A> B 47 HE R —dE I SCfF, HIhfES Python
AR AR 52 4 A ] o

AL ET A TR B A E A ] S A GUT By W] AT 30
o Nuitka (EEF4)
e Pylnstaller (JF4)
o PyOxidizer (¥5F4)
e cx_Freeze (¥5F4)

e py2app (VPR macOS)
e py2exe (1% R Windows)

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

2.2 FEZRLAT

221 PP ESeEHEBEREIERAE UnboundLocalError

PR AR BB FRIEAL 50 T — SR AT, P ECZ i IR TAER) US4 ) UnboundLocalError 4515, X 7 fig
T R NS

ia Bt i:

>>> x = 10

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

>>> bar ()

10
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https://www.pylint.org/
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://nuitka.net/
http://www.pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
http://www.py2exe.org/
https://www.python.org/dev/peps/pep-0008

Python Frequently Asked Questions, £(E] 3.9.20

A PASIAT, H 2 Bt

>>> x = 10

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

1% UnboundLocalError

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

UnboundLocalError: local variable 'x' referenced before assignment

JE PRI, 20 A N A AE A TR I, 378 R O AR TR A ) SR &, B 5 AN B I
WA i foo MRS —ARTRAIN x 7L T — BT, Hid SRR R AR . L, ATy
print (x) WEHARWIIGH REAE &, SaT IR R,

FE LT R B, AT DARE SRR i) 22 R I O 42 R s S DA ) -

>>> x = 10

>>> def foobar():
global x
print (x)

C x += 1

>>> foobar ()

10

GRMEBAREFAEA—AE, HLA ERAEB UM A RS, T iR —a, XEFHFE RS
B—T.

>>> print (x)
11

YRAT AR nonlocal SREETAENRENE Ik h AT IS LUAY#RAE:

>>> def fool():

x = 10
def bar():
nonlocal x
print (x)
X += 1
bar ()
print (x)
>>> foo ()
10
11
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2.2.2 Python Y EIS# BF1LS S HAHHIIRAI 2
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
BRI AP AL TS T, BRSO AR R . X PPARALA IR global FEEH AT & R EIE
AR

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

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

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

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

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 EIF A lambda FYEERAEML, ] AR IEIX — K.

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

N TG R PRI, FEAFEARTFAE lambda JRRAS R, PARHOAHOBIT 425 = HO{EC:

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

DAL n=x Qi T/ 0 lambda AHASHE n, FEEAE X lambda BEELRE, (0 5 AL IRE A0 x (O
7. SCREMER n (O |4 lambda Oy 0, {6452 A lambda HiA 1, FEHE 3 ANh 2, (RUEHE. (I
BIAE 54~ lambda 54 1] TF 45

>>> 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, R R 2 S B A B AR B

225 SAERY "REXEK" BHA?
WHEIEHH from modulename import * . K HiXSFEHEL importer Hyay 44 2S[a], H &Mk E L&
TEXEDARE Linter K ok

AR SO B R R AR . XIS IR A —H TR T, AR % BB R AR A Y
M. BT SA— BN R S WRE S, BT A S AN 4 FfAe 25 1] .
FE N 7 ABLH R — PO -
1. WpuEER——LblN: sys . os . getopt . re %%,
2. BE=J7 PR (2835 T Python site-packages H s NZ ) — 4 mx.DateTime, ZODB. PIL.Image % .
3. AHBIT A AR R
AT EERIER T AT KB, TR ERR S A B A R S . Gordon McMillan 1 156325 41
T
2 AR R H import <module>” (1) ATEZUR, TEIA AR [ . (HA1RES 2 ik
AR 1 AR P EUE — N7 (“from module import name”) 3 H S AA TR TZ, 3RS
NS RI JRF RS 1T MR ZFRIEATTH, XS 1 AMEHOET TS A 2 S .
QR R AE— RO RS 2 M, IR B R AR RIS AZ SR ECN TR AT . 4 B R AR AR, 56
1 AMEHCRE 258 I IR ML, 56 2 DMEEHU AT DA TSR AT .
QERFELREIPOZ P S XN, FTRBEFREAE R AE L R A . XMEL T, E2AREIEF AL
PR AR . T2 M-S AR e AR, S PR R
AN T RGBT ARG, s %R G R R, A0S B ASLREOE NP Jarih
YERSE. GRIRIERR AT, B2 RABERSZUFER, IBAXMEARIHA M GEREHAAEREA
PRECTH IR, FTRERZRF R ABRMER AL R AN . R, BB — Rl #2, FrDASE— ok
B RN RS LR S, B2 MBI CFRE A%, RN @I LR R M . R4 8
TR, BEAE sys .modules Hr L@ ] I .
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226 HHAMRZESHEHRINE ?

B FREF DU XS Bug. A AT RS

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

return mydict

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

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

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

P, AEA SR G AEEOA R —Fh AP R MR IR . TR A None VEARRME, AIGTERBH A S
BORT5 N None IFHIHIANR, FHBCHARI G BN, (AR FR:

def foo(mydict={}):

1M 3% 4.5 -

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

SRR A I SRE AL . WRA DR TH E RE 2 U RCRERT, A —FhiE W T 2 Bk BR B0
Hﬂﬁ@?iﬁn%%ﬁ%@ﬂé, FHAE AR A LA T SR IR [0 AT . X BRI 9FR A “memoize”, SEFIA
AT frs

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

# Calculate the value

result = ... expensive computation ...

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

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

2.2.7 IR EIESHEXEFS UM —TRBEER S — TR ?

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

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

g(x, *args, **kwargs)

14 Chapter 2. BXHBERMESE
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228 XS ZEBFT LR 7

T 7 SR g8 I IAE R BUE SO FR, 100 5% A IR BRSO SE PR 8 BB, TES 0 ST — AR #E 32
PRRERAYSE S . BN, WFPAT BREGE L

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 ?
MR BT :

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

>>>
>>>

KK KX

>>>
[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) FNERJE T mutable 3%, XEWETNEZ 0] MBI

TEWH append () ZJa, AR RENER [1 4N [10]. BT x fly XA ESH THE-—X4%, H
B AT B AR BT 1R 3] AR 2B SRS AOfE (107,

USRAEIRES = WX SRR AL AR XT 4R

5 # ints are immutable
X

>>> X
>>> 'y

>>> 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%(%ﬁN%6ﬁ5)ﬁﬁ%%m@%%%ﬁﬁ%(X%E%@6ﬁy%%%
5 ),

FLERAE (B y . append (10) Ml y.sort () ) S EAEBEUEXIR, A LRI —L84E (Bl y
=y + [10] Flsorted(y) ) WMKQUEGHAXR . @HAE Python i (VAR BTARRIERE) , BB D05
M7 ENF 2R ] None |, DABNEEGIRIEX AR B BAE . NIRRT T v . sort () FHIWTEEIRI] v 1Y
AFPRIA, WZRH & None , XA RERLAEILAR ¥ 5| X — KB DS W R
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AR — R EBAE, R F B HATH R A i 2 AR R AT R B RIS AT . filn, +=
SBUHNFR, EARSBEBROTHBEEE (a_list += [1, 2, 3] Ha_list.extend([1, 2, 3]) [AHE
HREWAS a_list, | some_tuple += (1, 2, 3) fll some_int += 1 NSAIEHIXNTE).

P2
C T ATAAS (List . dict . set %4), MOV RSERFEBIFEITIA, BRI S
B WL
o AT ARG (str ., int . cuple %), POHF ERAERMAAIMFNL, FFHSCE]
LA B AR — R .

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

2210 RS HFRHHSHHRY (RRSIAERA) ?

HICE, Python S Sidild E b . i FIR(E R BIE TXIGE N, BrOAE I R 7 9 2
BN S, A WA S AR5 @ AL, W RAS 2 BTl ReR .

1) R El—A~Jedl

>>> 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 1list
all] = all] + 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 1is 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}

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

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

>>> vars (args)

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

WA AT 2 B0 R PR Ak 2 S
BRI AR I — A~ 5 2 G SR JCAL.
2.2.11 fnfa{E Python ShEIZ B E%Y ?

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

def linear(a, b):

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

return result

LIPS IR IPOE &

class linear:

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

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

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

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

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

XN DA AT R s RS I T2 -

class counter:

(N IUERED)
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(R —H)

value = 0

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

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

def down (self):

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

PAL inc() . dec() Ml reset () MR, BUANFII ST IR — T8 —H.

2212 tn{FE %] Python 345 ?

—BAEOL T, M copy.copy () B copy.deepcopy () HEAFAILAT o FHARIAMNRAE I, (HZ
ORI LA .

FLEXF R T AN SE R SR AT . e M R AR T copy () TA:

newdict = olddict.copy ()

FPAURT AU B A5 o -

new_1 = 1[:]

2.2.13 IR BIM RIS ES R M ?

fBE x 2 — A HE LEIEBI, dir (x) RRREl— PRI, & TSRl E i &
12858 SR T IR -

2.2.14 i AAERER R BT 7

— O X R TR, M RIEAAAERIE A AR WRIEA T ERIEEAN LR E R FAME L def
T class EAIFERISE, FUREHN 7RIS A F ARG :

>>> class A:

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

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

APDAAK ™, EARSRE A2 Fk: RIEESEE T2 fdid 2K B AGRTA A, a2 0l kY
LRIV A I A LG (HICIRULH LRI A P2 a ib2 b, N2 PR g0 2 [/ —ME L T

18 Chapter 2. EXMB%RMER




Python Frequently Asked Questions, £(E] 3.9.20

gﬁ%;ﬁiiﬁﬁ%%i IS FAMERZFR. BHE X RIURE IS BTN, BIEENEERE N
RN

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
E)E'HLHJr/Aiﬁ)?PME*ﬁ?i?JE%l‘lﬂ#ﬁ{hﬁﬁﬁ Mk (frfa=sia)) , @AM (%
% ......

2.2.15 ESEEFHREREH 4 ?

JE 5 A2 Python iz AF. THBLAFHIT:

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

(False, 'a')

MRS AR, AR RRIEXZ WA, N B iR T

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

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

e

2.2.16 BELREEFENT CES"?" ZHIESEMAFIRAE 7
Ao AT

[on_true] if [expression] else [on_false]

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

A& Python 2.5 5 A_FiRESRZ 1T, G5 A MBA I B 2 HEm 54 -

[expression] and [on_true] or [on_false]

IRTMXFPEIEIF AR, B2 on_true JAi /R H “IR” B, S5 FibAE E@& KM ... if ...
else ... B b,
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2.2.17 2HEOLLA Python HFEit AIRSHHEITER?
W PA. EHAELE lambda FHRE lambda KEIK. S H AT =1k B UIf Bartelt ({7 fi 01 :

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 Fibonacci 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+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,1i=IV,
Sx=8x, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=8Sx,F=lambda xc,yc,x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,v,k,f):chr(

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

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

# v \% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

AR 22, AR

2.2.18 FHBHLSIIRPHIFHL (/) BRTLER?

RS ESIR TR RN E B Z IE S &8RN EE S . (IR EES {&7571 EANRE I 4 . A
ﬂﬁﬂﬁ%xh%ﬁ%ﬂﬁ@ﬁﬁ Kz ARG BRI S E. € divmod () 22— MUER B S
PR B RH B SO AN T iR

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

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

SRR, PIOESHMR MRV ERS . Wik, HXETSERM divmod () FF&51 %K 4H

PR

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

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

20 Chapter 2. EXMB%RMER




Python Frequently Asked Questions, £(E] 3.9.20

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
B NHERI7107 (- 2ERIRY 8), HEAE

>>> a = 0010
>>> a
8

T ANHER B AR T . B E N BT I _E— BRI A NG EORE R TEE). B ER  T
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= @@ // 3 =3+ {1373

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.

XF 1% 3R 3 HOER N Sk FR AR DR . W3 O NIEE R AR £, I H Sk FERTE
HHRIE L & 3 PSRN >= 0 2 H M. WRBFER R 10 B, AB2 200 /N ET 2 JLE? -190 %
12 == 2 ZHLH); -190 $ 12 == -10 M ESSEE IR .

2.3.3 FinfuixE{ int EEMMA=Z SyntaxError ?
WE PAEH & #—A int TR0 EMNE, SHINEEETR, SR B/ MU

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

S

SyntaxError: invalid decimal literal

f IR N M B S S A5 T

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

XFEE, AN ER int () REMRELE, FIA0int (1144") == 144, KM, WA float () ¥
Wkl 58, BN float ('144') == 144.0,

BRATEOU R, ik Se i o e b R R, UL int (10144 ") == 144 HE(H, Ifi int (' 0x144")
28| % ValueError, int (string, base) 258 PSS S L, #ll int ( '0x144",
16) == 324, WURFGERHCH 0, M Python MLMIAR AT Hig 00 Fm/\dtH, 1°0x Fm+7 ikl .

AR R MR N, AR NE R eval (). eval () MHEERRE BAEZERNE:
AN BB AN A A B EIVE B Python Fik=, UM EESfE A __import__ ('os') .system("rm -rf
SHOME") , iX£4 home H LA 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?

FANBEE R 144 B AT 144, W N EL R E & str O o WESREEERIR N o il w2t il 4
e, T A E R A hex () B oct () o BARZRAAE AL TT 14115 Y f-strings Fl formatstrings S5, HAN
"{:04d}".format (144) &4 10144, "{:.3f}".format (1.0/3.0) ML 10.333",

2.3.6 M IERHFFFER ?

TEBN, HAFHFREARANS . ERZHIERT, REREAT A A et & A3 747 5 B
Al AR R AR B P Unicode Xt 4, WA 10.StringIo XA array fidk:

>>> import io

>>> s = "Hello, world"
>>> sio = i0.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'")
>>> a[0] = 'y'

>>> print (a)

array('u', 'yello, world")

>>> a.tounicode ()
'vello, world'
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2.3.7 W ERF R ERAER7E?
(EEZiSevpLicize R

o SUFIIMEA R R — A7, R P AP Y R H BRI TR AL 5 R — . Xt

J& I RAFA, case Z5F4 ) T2 B4 1Y :

def a():
pass

def b():
pass

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

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

o FIHNEKE getattr () :

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

HIER getattr () 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

i locals () f#bTH %4

def myFunc () :
print ("hello™)

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

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

DA s. rstrip ("\r\n") WFAFH s IR BMERITA 87T, AR b RG2S 1 . AR P AF AR

s FREAT, HARAILAZAT, AR BT S BA T

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

L "\r\n")

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

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

2.3.9 B&F scanf() 8 sscanf() BIZEMEE ?

BA .

AR EOHRT R B A AT AT, B 5 BOMOERE 2 R P AT ER X B0 split () D5kl —A74k s 45 20 bl
P M2 A, RIFH int () 8 float () K HUERIBFAT RO T split () SCRFATER) sep”
B2, ERT AR ARF L.

NSRBI IR A AEA TN, IS AIEMZEA N CIEFHY sscanf () HHRK, tWHEAE.

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

i, unicode-howto

2.4 {ERE

24.1 FMEFXIBT . iZa0EhnpRiEE ?

SARYE, 2 NIRTR . e — P TheZ AT, EAENAZICERA T LA
o A[AAY Python SCILEA NI IERERS . A% FAQ HEMFEAYZCPython.
o ARBERGATRESAANFRN, TLHZW K VO MZ LR .

o G EHEEN A, FESORMERER TR R RS IR (W20 timeit Bk,

HESKE
o SEZUASOE BRI 208 ARSI R R (G s e s A B AR ), POAE e W RES
X W ERER

RN, Python (UMY fE Bl @A RZ I VARSI 17— 288 & g ], Xk ek sl v 12521
VS KN

o MBI EX 2R E MO, B YE (SR BE) TR R es «
o i IEHAEES 4 . 22 bltin-types fl collections B SCRY .

o THSRARUEFEC N SRR AL T HERE SR B, MW RE CUSRANRELRIE) LT H %0 09 sR BCER B, Xt
TH CIETHE MBSO E 2, B R —sy ki, g, —EEHNETE
list.sort () 5{ sorted () HREHTHNY (LR IERIRBIE S sortinghowto ) .

o A SRR FEZ, HFoa M @BRR I TEZEIE. RmME R EZER KL, T/EER
i T M E UL S, IRARTF S . Nzl BEagdg, i EAfE R A AR
FUEZMA , 5 2 24 pR B R 72 B /N BB

WIRARE 235 24l Python RRVFAIRRE, IBAH —L T H A PATERES T, Bilfn, Cython R PUKFRYHIE M
i) Python AR AR 3FA C ¥, I H Al AEFZ AR T-& LA . Cython o] DAFIFH Zmi% (FImI1ERY) 2
HUVERE) ORI B TR AT RO . WA C e e A (50, DA AC 45 C 9 ik,
hz%:

LA PERESL s 1 wiki BT«
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242 BENFHBRERET—ENRBNAERMTA?

str fll bytes XGEAIALR, HERZ DN TFAFRIERLRE, FEOVEREERT 20— RS,
—HOLT, ERER S TR AR R TIRITI KR

WEREGERZ A st XWR, @M ZRIEEWIMAINL, REHHAM str.join() ¢

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh & B i I B, w2 I io. StringTo)
WAREEEZ A bytes X4, HERMELZM bytearray MR FHER BRI (+= 254F) B%d:E:

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

2.5 3 (FLdl/3R)

2.5.1 IfAFESTARIIRZ AR ITHMR 7

KA EAR tuple (seq) ALRHERTS (Shr LRAEREFIEONR) Felfe hy Bala iim fe 3 A AL r o

B, tuple([1, 2, 31) &4 (1, 2, 3), tuple('abc') MEAM (*a', 'b', 'c') . WIHE
ZHOZICH, WA BRI AT 2R 1] WX 5, IS Jo vk 2 5o w5 2 & oo dins, B
tuple () W24,

RAMERS List (seq) APRHEREF A Bl a] 1% A6 G5 B AN 7 3 AR A8 5 2% . i, 1ist ((1,
2, 3)) &ER 11, 2, 311 list ("abe") W& ['a', 'b', 'c'l. WRSHEECHIIFR, NESB
seql:] HRFEQIE—ANEIAS

2.5.2 tamtigi®Es| ?

Python J7 525 | W] DA IEERE G150, 5 ISR, 0 288 — &G IME, 1 A, KIS . K518 7L
W, -1 A EIBEE— AR5 IME, -2 HEIEEE A, KIEEHE. ATPAAH seq[-n] M4 T seqllen (seq) -n].

(EH ;Z%&F?%ﬁ W SARTT . BIAN s [ -1 B AT B n — 74T, X0 AR BRI TR oR
FERHATAT -

2.5.3 P30 LA i ?
i N EHEE reversed () :

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

JRFPAIA LA, A — 2007 R R A DA Sl P
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2.5.4 WA MFIRPHIBRESTR ?

VP2 SE U R O TEAE /41, AT 2[4 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERFV KAV EHHT, AR, RRMFIEREIHA, KRR

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]

WERIRI A TR RE N AER AR (RIS Rhashable ), DA EAEAE B

’mylist = list (set (mylist))

PAEBAE R0 BN ARG, NI ER AT, SRS AR ] 5K

2.5.5 I MFIRPMIBRS A T0 ?

R MR BT, — P B ik Dy HARYE A MR o ANaed S B R P el e U B dediede, R
R R A IR s G Iy . DA & =M AR EIA:

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

P AT BE R fe R AY o

2.5.6 wnfar7E Python cheIE%H4H 7
Ji151%:

’ ["thiS", 1, "iS", "an", "array"]

G FRAEW S 2 7 THIAH 24 T C 5 Pascal Y% FBXGIFET, Python #1307 DAGL {5 2 FhOA ] JE AL A4 X
%o

array BURWHRHE T — L0 B SRR 0 B KB R 7 ik, BHRG DI S RE . H i
& NumPy MUHA— 28255 =5 f th i S 7 — 24 HURR 0 R A SR 45

233 Lisp MARAYZIZ, AT DA JCALBELL cons JTUE

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

FEERT AR, A A H ocdLm 2 5 . B lisp car BREAYSE 1isp_list[0] , &4l cdr BRELAY 2
lisp_list[1] . fCHEIEMNERA 25X 2/, Bl fp HyEZE H Python 4131815 £ .
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2.5.7 W BIBSHTIR 7
Z U RSV 2 ATy s

’>>> A = [[None] * 2] * 3
FTER RSV S -
>>> A
[ [None, None], [None, None], [None, None]]

HAR AR —TURME, GRS FRAEZ A BB K :

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

JERRAET = SR IAT R BAEH A SAERIA, R AP N RIGI . 3 B2 345
MBI, AT R R KR 2 (1R S SR BHERT AT, X E AR E.

MR S — IR R ERISIR, RR RN ICRER A — s .

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

PAEARG Y — M8 3 ANBIRSIER, BATHIERMKE N 2. AT RAR SIS

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

BCE R T AGE PR B R R 0 o R 44 )& NumPy

2.5.8 T EHENAF—RIIIR ?
T DA 5 Fe e

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

2.5.9 Aft4 a_tuple[i] += [item’] &5 2% % ?
B AP Z AL FE0, — SRR S EA R T RALIZ A, — 2 Python AIASFIAR A AN 4 2 [f] (1)
251,

HETTH I TCE SR M AT AR 5, XX T R AT IR, 25X A N A # 28 i e HPA 1ist
F += 24451

UNRARE X

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

TypeError: 'tuple' object does not support item assignment
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il R AR R 2 0 1 5450 (1) BRI a_tuple [0 AN, ZEMEPRIS 2, EAEKLERHEE
SR 2 TR(EZ AL 0 SOCRIESAREE, POAICACR I Joik s

HIAEREG , BRI A A A T AR R E T

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

TypeError: 'tuple' object does not support item assignment

T ICARA TR, IR P 25 KR

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

DA S 2 NIRRT, S W25t e B st (R NA SRR AN AR T

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

NS, TEAIE @) MR ARREH T __iadd_ BEIRTTIE, TERAT += B 5RIRAE I  2
HE, HRHREE; (b) XTFFIRMT, _iadd__ M4 TAESNE LR extend FaR %I, HiL
XFFFIFRATAGE += a2 1ist .extend B “HpET":

>>> a_list = []
>>> a_list += [1]
>>> g list

[1]

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

a_list o X S CHE e, 51 RHE SO S5 CEHOR(EESY a_list, IREMRAGIREA AL
e, FAERGIN a_list ZHIFGIHRE—XSRaaEr, EOR KA T IRE A .

P, FEMTCAURBIF, A AR S 45 [ T

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

TypeError: 'tuple' object does not support item assignment

__iadd__ ENIT, HIHESER] TY IS, (HEER result 819 T a_tuple [0] EEFEMAYFE—XIR,
G RIE VIR ST A, o2 AT AR R .
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2.5.10 HAW—TEREHF: GEA Python #{THEFLRERD ?

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

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

2.5.11 IMITRIES — NI REEM I REITHRF ?

FFEMNGFECHRIERE T, WERIIRITHE Y, AR FETHRRICER.

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

>>> result

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

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

sorted(pairs)

2.6 HHR

26.1 Htag3?
PRI RAT class T BIEERYIERIXT AL BIESLHIXSR I, ] Class WA, SO R &
THEAE (stk), XO&TEIREBREAAT (Ork).

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

26.2 tAaRKHE?

HERB TR E, STXH%R x, #iHPA x.name (arguments. . .) BRI HiEPAREIIE L
HE X, LT RIE LN

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

Self H2 AR — NS S IRES TR BEEARPH AN EE N meth (self, a, b, c) , NH
SEf x WA x.meth (a, b, c) WIEIATRA; g0 K EM N H AT meth (x, a, b, <)
R -

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

2.6.4 IfTIEEMNRED HLTELRTHFR—1 6] ?

A N E REL isinstance (obj, cls). BRGNS R ERE T2 pgsee], HEfEmi
K geHEI W, el isinstance (obj, (classl, class2, ...)), BAJPAKEINSLESETEA
Python P 257!, filll isinstance (obj, str) B isinstance (obj, (int, float, complex)).

R isinstance () IWSKMIRA: B abstract base class W B4 . IS FEEMAOZE, BIMERA B
(B S 52, SRR B ER [B] True o BEARRIN “EIFR4EK”, 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)._
(<class 'C'>, <class 'P'>, <class 'object'>)

mro___

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

HHEE, REZHEEF AL isinstance () X EE TGN . RZHETFRRIRE, BEAE
FA T [ Ao R 20 R A I 2 FE DS P E LB PR, DABPRRHFE AT N, AR A RIE T2 KRt T
AR B A AT AT LS B i R A

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

EAF B RIEITA R L L—14 search () H¥E, AAEHAE:
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class Mailbox:
def search(self):
# code to search a mailbox

class Document:
def search(self):

# code to search a document

obj.search()

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

Python #2J7 I3 Al DABRAASE B ZE4E . FEAIDA RS T — DR T U2, RS rA S AN BEE R
=N

class UpperOut:

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

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

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

X B Upperout KEPE X T write () H¥, FEHH FEN self._outfile.write () FE¥EZH, &S
BEEFFER AR RS A I B E B 24045 T2 self . _outfile MR BN _ getattr
TSN WESH BT S% T A G E e 25 A

R, ER W, RACTRESZG LR T QRS MR 25 A SR 2, IR A G b I X
__setattr () J7ik, WMOXBSHLLH TR/ D B __setattr () SEIAEREANT

class X:

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

KEH __setattr_ () LHMMBN self._ dict_ KNHBRARFPRES, MAZT5EILRENA.

26,6 MAEREXPARBRERNELHL?
fE N B super () EREL:

class Derived (Base) :
def meth (self):
super (Derived, self) .meth()

i Python 3.0 Z HIMIMUA, AIREHIMGIL G52 X T %W class Derived (Base): ... ZHKME
E X, A[PAM] Base.meth (self, arguments...) IERIJEN Base (8 Base MFAKZE) FrE X
¥imeth() . iXH, Base.meth @—MRIEMHE, HIHFELH self B4
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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 SZREFSEHRFIE ST % (PA Ct B¢ Java 172 LM F )
FSEE L8 LB PRIl . 27BN RPN, b2 E IR e e X T 2644 -

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

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

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

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):

IR R REE T A Tk E

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

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

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 RER R A
del iIEAA—EPH _del () —EHEMDXLW5I TS, R (GIHTE) 8%, A2
_del_ ().

R B S B S IR PR EE R (AR A 135 Gl A ST U 5, T A ST B A 137 R 57
%), W5 ATHECIOE AR 2 1%, JL4 Python /R LA IIX A IERRT | 1, (AAERUR S5 ARG —
FEUNHRZ G, BRI T REE 2 Bant Rl A 2iaq7, I __del () JriknlRESAEA T ERIFEHLAY
B 2R o XX TR, BRI R R, BAXRE __del () HEEZLARENL
WP AATET . BARATPAIZFT gc. collect () RSRHIAATEAR BN TAE, (H 154 A& —LEXFGIRIEA S5
Wy A2 1 DL o

RUEA Bk g e, EohA%E L) close () ik, HE—HERIHEEA, KRR A0
FRE. XFE close () HYERIOTHERSIH X200 )EE. W2 EEMA __del_ () M __del__ () W%
%A close (), I HMNAEHLR T PAXTR—X S Z K IEH close ()
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73— R EERG MG 2 A weakref BB, IXBIBFLVFAE X GUEAS IS TR Bildn, PR
HOHREEA RAZXT A SRR AT s 35 1 (SR A RIS )

BJFHE—F, W __del () FEBIR TR, SWEEHEITNE sys. stderr .
2.6.12 in{UiRELE FESEBIRTREBIRIFIR 7

Python A2ig2 (BUNERAL) M5ehl. ATLATERRIM S BB o 5 00, @ P B A S iR 555 | 51
FORIREZITA B

2.6.13 Afta id() MEREERTEH—H) ?

id () R Bl —AEEL, AR R B A A R PRI @ ME— . A CPython ", RN RAY A A7 LI,
PTOAZEH R AAEM AP R 25, R AR 3 R AL A T A I (8. S A5 T

X

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

XA id JwTAFARBEO R, ZHISeBI8 TR, AT 1d O WG SR ER T & 2R PR A6 id i)
XTSI THEBRES, WA — R R 5 -

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

2.6.14 ftARRTEILAMKREE is ERAZITHRE S GHEFEN ?

is R AT IRRT R B OS2 is b EMT id(a) == id(b).

B AR R R R R ER T H Y, a is a —FiRM True, B 0mHH S5 I3 i) o 3
FEAH AR, T FLS AN —FE, B S S R M JR(E True B False,

B, FOASEEINEL R A EX S B0 355 R A TR . — Ok, A AT 3 Al ol x4
By ] DR E 1) -

1) IR(EEAERE T A RIS AT R Sy . FEMREIRE new = old ZJ5, AIPABRIE new is old.
2) BB BT ZRE AR, SR G AU, P FEREERE s (0] = x 25, W PMEHIE s [0]

is x.

3) IS, RS R AR — 0. EREEAE 2 = None flb = None ZJ5, WPAMRIEa is
b, A None ZHBIXIE .

HAMKZHEOT, #N @B S AL, R R FAH SR . JE IR AN B B 534 45 130
TR AL, B0 int Ml str, PROAMATHAR—& 2B pIxT 4 :

>>> 1000
500
b + 500

is ¢

>>>
>>>

O Q0 0w
o

>>>

(Rt
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EHE—5)
False
>>> a = 'Python'
>>> pb = 'Py'
>>> ¢ = b + 'thon'
>>> a is c
False

AR, PIARAARHIBEBl, MR B0 —E AR

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

FEARUEPEAIG o, 25 T — BT 01 o 5 B 00 3 o AR

1) IEW PEP 8 Frfeeity, X553k 2 None (HRHEREAGIN Ty, IXFER AU B E AR R A 2R3, 7
AT DA 5 HA ] BB TR /R fEL VTSRS R T 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 ) S IR IR, A7 I 5 2 TR 2 B G R S A A A AR U AN 24 £1oat ('NaN')
XEE H S AMERX R

fBif, PAFE collections.abc.Sequence.__contains__ () HYSEPCHS:
def _ contains_ (self, wvalue):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 — A F TR FIRLHIBREFHEE— T T EBISEHIG ?

BRI AR, S __new__ () ik, AR __init_ () k. Ja# RAE—sLpipes)
B2 IIEAT, TR ANAN AT AZ R S R RS R R T

BrA X LA ] 2R — S BT SRR 2R 4

from datetime import date

CFTgkZD)
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(R —H)

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

class NamedInt (int) :
"Allow text names for some numbers"
xlat = {'zero': 0, 'one': 1, 'ten': 10}
def _ new__ (cls, value):
value = cls.xlat.get (value, value)
return super()._ new__ (cls, value)

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

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

TXLEHAT DX AR :

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

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

2.7 &R

2.7.1 {3 .pyc X ?

ME YT A (304 52 ik SO RIS IO T k3 ), 78 - py SCHFRTTE HSRIY __pycache__
THR T ECHFAEN coye XM, % .pyc AFMAFIFLRD /5 oy KIEAHE, I
PA cpyc SAJESR, HPIEER KA A)E ) python BRI AR . (FEIL PEP 3147.)

.pyc XA AT RE R LA E, JE R 2 — 2 VRS SO T AE 1 B S AE BRI, X R R TG VA B
__pycache__ T Hk, BANVAFEAF I RBEF M AT — W i)y, s w6 & A B R ) R, Il
1 Web I 55 dlJa T X i o «

W FiX® T PYTHONDONTWRITEBYTECODE MiEAr &, & N5 AAEEIf H Python fEfSGIE# _ pycache
THRH RO IRFRIIFG AL THF (BUR. FAE=55) B, pye XU B 3h a2 .
eI 2 PAE AT Python AR SN Gad T A4R4E, LA 2B pye U BUEfA— 1 m
RIS foo.py, BFATH— M xyz.py, 21547 foo B (ilid#i A shell fir% python
foo.py ), WM&k xyz QI —14 .pyc, BEA xyz BHFAR, EARSH foo @l . pyc XfF, 2N foo.py
N2 S YNOR

FEh foo A .pye XXM BRI A RM T AWM HA] # L pye SO
compileall ik,

py_compile BREEE FalgiFLEA . — BRI IR T compile () AL

I LAFIH py_compile FI
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>>> import py_compile

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

XK cpye XM B ALY foo.py RN E TR __pycache_ THF (CE AT DUHE L T 1% 24

cfile REGIZITHN).

)

WAl AM] compileall BEH [ B4 i¥ — Do Z A H X TR ITA SCIF. REAE @y 47 5 R 75 iz 47
compileall.py 4 th 245 Python SCIFITHE H ki e Himl :

’python -m compileall .

2.7.2 IR E S RIRR B TR ?

B A AR BUE )R8 8 name_ SRBHCHIAFR. WHAEN ' __main_ ', BEFIHENMIAIZ

7o s, VFZ L A LR ] i

2 A ST

Frign s A, XA RN E4E T __name_

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

if _ name_ == " main '

main ()

2.7.3 IATILBERBESA 7

TR DA A :
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7]l R o AT A 2B R
s HIETFA foo
o QIEHT foo F%s 4 R &
» foo WHIFIFIFIRINAT
o foo 5 A bar
o BIE T T bar M54 RN &
o bar Y IFHIHIGIAT

o bar A foo (IXRE—PmHAE, FANCEA 4N foo IR,

e bar.foo var = foo.foo_var

2.7. R
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a2 RMT, TR Python I 58 UG foo HMERE, foo Y4 Jaf 5 IR 2 251 o
AR import foo , AJFZEMAERRMMG UM foo. foo_var W, EALFFERISH.
XAEA (24) =R BRI

Guido van Rossum #5245 fi ] from <module> import ..., HFrEREREET. &5
AN ZEAR B AR A AT o Bl ) B R X R E T A T AR PA <module> . <name>
rEREIH .

Jim Roskind #EI AR M SEHRHS A DA I -
o T (BRER. RERIATRE S ARERNE)
e import }EH]
o ABHRATIEEACRD (RFERIE R AT TR 2R AR &) .
Van Rossum R REWGXFI %, B2 import HIFE— Ry, (HEFHIARL.
Matthias Urlichs BB TEE Y, (EF330 0 AR A B R A
X LEARI T A EHEF .

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

N2 B ] importlib HHYEKEL import_module () :

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

2.7.5 HESFAMBERETTREHEHSA EXH}RARUBH. XZHTA?

TR AL EOHE IR, Python (AEH Y5 ABLH BERBEIOCPE . 7500, A6/ ZBEIOR h, %5
AU AR SRR, 6 SERMEHA 20— T AE, T UMY, RS0 AT THT LRI E T
e, AFTOL B

import importlib
import modname
importlib.reload (modname)

il EMEARIFIE TE—R . THREIRAE T AT RN

from modname import some_objects

DSRPAREE AT — MU T AR R o AR 1T 2RI E 3L, I R 2 B2 SCER A R SL Bl 1XkE
WRES FHECA TP AT N

>>> import importlib

>>> import cls

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

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

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

HEUSEXT G id FTEV DR, AR PR S—H T4
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>>> hex (id(c. ))
'0x7352a0"

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

T £ E DL a) @

3.1 At 4 Python {§ R4E# K5 HIES ?

Guido van Rossum Yy (A HEREA T/ AR OOHE, FF B 1% 1 Python AR JF TR INE . KZBALE
— B A e R XA e

M T BATHUGEHRAE S, AT 8 B 0 415 N 2R 88 Z AN AT B /R C RF S il 3 BoX
FEA A B

if (x <= y)
X++;
Y=
z++;

WERRA R, AT x++ 154, B4 MERA MRS IR, B 250 51 C F2/7 A H
SRAMITEERR, AHENATE = > v iy AR,

R A0 A TF A5 RAAR 2, DA Python TR 450 S SRR RIS . 7 C oty VP2 R IR BTG 200
2o AL T A SRR R RS2 R, M (SUEERAT) 53— B I A 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 DU, eRBRIZ0E & — ek (40, 20--30 7). 20 47 Python W] PASE AL L 20
11 C R TAE. XAMGR AT AT HR/AT RS - B R R SR A 2 Hoh i R - (B 45k
ETiEREEaR .
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3.2 At AaEENEREREEIFEMER 7

g SR B

3.3 [EHTF R BE R It RHERE?

P X R 25 R E

>> 1.2 - 1.0
0.1999999999999999¢6

7 HiAHiX a2 Python Hf)—> bug. HIURZIXAE. X5 Python KANK, M5IEZET-G WTAL B 4y
RETEKR,

CPython ') float KA C IEFHHY double RAPATLME. float WRIERAFRIERIGE (HHH
53 fir) FFAf —DEHIF AR, T Python (] C 4845, I 2 0BT Ak PRk P i BE (4 SE BRI B F
X EWREF /OB, Python AT AR T ZHATHIET , 4% C Al Java,

VFZ ] AR AR - JE R B RN B b R . B, AER AL N IR JE:

’>>> x = 1.2 ‘

{‘j_éx RS TEERIME 1.2 AEEED) i E, HEATE%SFTE. MY L, SR
£

’1.00llOO11001100llOO11001100llOO1100110011001100110011 (binary)

(S50 A i aeiiai b VGIER

’1.1999999999999999555910790149937383830547332763671875 (decimal)

SR 53 (0K BER Python I S8R ML T 15-16 (/NIRRT -
ZORIFHE SRR, 1S Python BRETIY 3 RAAR 5.

3.4 [Efa Python &R [F/AE] % By

AR

—ANEPERE: FIE TR R AR, BWE AT DAEQUR N B A H), I HAFGE R K2 b E A
. Xt ORISR a3 P 22—

ARG, Python HEFAFH NN SECF A “HA” o ALMIEIERA SKHE 8 TN HAL(E, 1E
Python w1, ALAZHEERA HF 547753787 TR HAAE -
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3.5 At MEREENLFIFARBPEXER “self” ?

BLHEREAE Modula-3 T 5. A RF 2 I Bl AR AR HEH «

Wi, EHRRERE, BB AR BRI R RS R, Ik self. x B self.meth () HJPAYY
FEHRT], RIBEEOAIIE R E L, WA MBI TiA. 16 CH+ o, ] DA Bl /D Ry as i pE i 1
W (et e R AR WL BA 5 R ) ——(HUAE Python Wiy JryifAs A B, B AL AS $ 7 S i
SEo 28 Ct Al Java i bnifE BORSCHIEMERA mo B2k, UL AP R e X S5 5 A T

HRk, WA R 2 R G | SR E R IZ T, AT BRI 76 C++ i, QRARAEE I ZEIR 2R 26
FRESEEFHTYE, RUAET : : 3247 - ¢ Python FARA[ DA E baseclass.methodname (self,
<argument list>). XXT __init_ () FEEFEEH, Feil@IEIRAE T EMEY R 4 MR
V&, ML AR = B2 VAT

e, Ef T AR R ER AT S T Python iy AR B (ARG ) 7E R A PR R T e As
Of A AR 4 R) BRI, WAt AR 7 A R AR — IR N 17 4 i — A~ S5 09122 i A 2
—AN AR R, TR R EESIE) (R TRCRER) o CH+ il IR EX — &, {FE Python %4
A, AUCH TXAH TSI A BB . FHEXW self. var REFHUFHS TiX SR 0, X)
TER SEBIAE &, WS self.var BMAE X HHENTRIIERR & 4 Rr 51 AL RO H k. A
UL, SRS RSO B T AN R a4 2 [0, S8R 24, 9F Python fff RS fir 44 25 1]

3.6 At A aeERENPRE ?

[ Python 3.8 JFI, ARAEACEIRY!
R F5 G GH2 A = TEFkatop R s R (A

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

W57 PEP 572 T fR1ER.

3.7 Hft4 Python XtELehiE (Hlhn list.index()) ERAAER RS, ME
fhohie (30 len(List)) {3 EESCI ?

1E 40 Guido fifii :

(@) W TR AR, FIZRR A S E A L - W (FPR! ) BRAERCA PSR
B8y, WRTESE LR BECA U B IC R . R — R IR x*(a+b) EXFERY A X E N
x*a+x*b A ZREEE, ARG OO A5 IR FrR i A it A

(b) M EEFN G4 len(X) BIACAIIS, WLAIE E2ORIRFAFARTRYRE . XA PFFRATPIES: 451
e MRAL, RO A M, FIEE xlen() I, WM ELAIE x S REARSEBLEE L 245
sE R MEATRIE len() RAGR A AT 2430 LIMIIIZEA getO Bl key() J73k, B A2
PFRYZEA write() Tk, FRATH/R SEEI R

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

3.5, Bt ABAEFEELHARTELER “self’ ? pr
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3.8 Aft4 join() BR—ANFHBHFEMARIIRI AR X ?

M Python 1.6 J¥ofy, FAFHRALRF R HAGRIEISTY, YPSTTiRnS, BT AR IR DhRE S5 1R 4 i) String
*ﬁ%%%iﬂ(ﬁﬂ‘%@%%ﬁﬁﬁﬁo REGHITE P RSO 2%, (HOPAE— LRy RS AT R —
sk

n’ ".join(['l’, |2v, l4l, '8', '16'])

ERR:

"1, 2, 4, 8, 16"

Sl P A A3 T £
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 (", ")

SR PR SORRHE S, TR ]l 45 5E 70 B AT 2 B 1A (BTEBOARE LT, IR HERE S ) .

Join () EFHHIIE, FINTEM BN, G TR 2R AR, AT
A E e WO SHT DU ARG SN RIN  , AH6 E O s X FERTR%, XTSI
PR G AR

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 () BIETEHE, KATERTAEOL FERS AT VAL o
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3.10 Hft4 Python &% switch 8} case i§4) ?

PRATDAGE T — &S if. .. elif... elif... else. BWASERUXIN TAE. T switch iBAEEC LA T
— LU, B AR R A DA S AT A T I s 3R . A R SRR TR R BT S HRES, 1S5 PEP

275,
T FREM R A RE: A TIERR RS O, AT DAGIEE— N8, K case (LIS 2 B0 A R &L, A :
functions = {'a': function_1,
'"b': function_2,
'c': self.method 1}
func = functions[value]
func ()

TR I, ATPAEE M getattr () WERRAARE LRI I BRIt Rl :

class MyVisitor:
def visit_a(self):

def dispatch(self, value):

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

B R A, BINARGI ) visit_ o WREAH XIS, WRERAAZELRE, Bk
FEREMS R T X5 AT AT ik

311 BEFAEREEPENLTE, MESRBSETRERSNSES
BLg 7

B 1 ORSER)Z, PR 4 Python MERRMURETS 2 /0 —> C Hitkmit. LA, 37 fnT DAREI [A]3 Python.
B, — e TR B C AR SCH .

ES 20 SIaMse, Stackless Python f—ANSE BRSO ARG IAER, W DA C Hidk o

3.12 [F4T lambda RRAFHEE & ELRE

Python [¥] lambda KA NREAL & 1HM), [H°h Python FTFEVANEGLN REAL BE iR EAE R KN TR TH A . SR,
£ Python 1, JXIFAR—A"EAY M. 5 HANE S HASMIIBER lambda S HUA[H], Python ) lambdas H
se— ML, AR T2 SR R .

PRI EL 2852 Python FRIRER—JER G, MILATEAIBIE NI HL, 1] lambda AN & A= M7 SCIF) e 5070
ME— DL R AR TR BN BRI AR - XA L T B EOW R (5 lambda kA X 522628
SEATM[A]) 1 R AR AL !

3.10. 1t 4 Python thig# switch 5 case iE4) ? 45
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3.13 Python F[LI#kRF A2 EED C FEHMERSH?

Cython {7 A n] ey ERERY Python B MR A4 %] C 9. Nuitka j2—-Kf Python ZiF i C++ (U IHT %
Gy, BAESCRPERERY Python 157 . BE4iFM Java, W[ PA%IE VOC .

3.14 Python sn{a EH B8 ?

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

HZ, HARSIHL (A Jython B PyPy ), ) W MEKHUREIRIHLE, 05 Ry bR mlicas o dnRARAY Python AR
AT 5 T RCEEBIAT A, WX Rh 22 53] B S 80— LU RS AR AL

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

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

Scfr b, i CPython (5| VT BN BB 5, RESHIIBIERY f H S RIATRT— 300k 2RI, X164
[ 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£f:
c = f.read(1l)

3.15 [Efa CPython 7 {§ I 5 % & #t iy tar 3% (5 Mg 4 ) 2

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 E CPython # R, AN CLEERSHER?

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

46 Chapter 3. igitFaf 2R RiaE
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http://www.pypy.org
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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 FRE40{I7E CPython LAY ?

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

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

3.19 FHZIN{I#E CPython shsrin ?

CPython {17 S5 BN MR/ NG Ay . 5 B-RRIEL, SXAERZROHOL T oAk (H Al I A1)
Peft TR PERE, HF B R R

FHLE TAET G2 M hash () NERKEOTR 7 ML PAF R4 B2 09 hash fQR . hash QR AR SE A4 4~k
RERY PR T M AZARAR K iR, “Python” [¥) hash {5 4-539294296, [fii”python”(— % AR Y745 H3) (1) hash
{EN 1142331976, #R)5, hash fURS T 3155 AN BB R Ao AE i (G A2 . BRIl R B R A AN [l
hash {H, XA 7 HLFEZAEE MR -- O(1), ] Big-O F/nik - Kim— 1.

3.20 HitAFTH key LARFTTLRY ?

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

WA ISR RGP, AR e doyocdl; Mkt tuple (L) BI04l HEHS
S LA . JCHLRAAIAER, PRR] DA S .

EAFE A — SR 2 o )y 58 :

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

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

AN, AR, W o1l == o2 (Blol.__eq (02) is True ) Ml hash(ol) == hash(o2)'"
(Bf **ol.__hash_ () == 02.__hash__ () ), KW EEEEFIA . WERIRARER LIX LR E, F

BN H A ELT hash (Z5H K2 48

Xt ListWrapper , JSEAUEAR T RAE UL, ARSI ARE S R A S 52 o IR ARRHE S A% B TR
SRPA BN IE R X e TR B, A AR 375 B

3.21 [E)fd list.sort() A= EEHEFBRYERT]?

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]. ..

48 Chapter 3. igitFaf 2R RiaE
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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 .

I 24 1 LR ] DARE BIAE Python WOAHEAZU Y . SR AR ARG DALTE . L b, B RES LT,
PR k3 MRS R BE IR e (B Lk @ k. 4, append () J7 ¥ l—LE PIEREIR A R IR B CE; #0
IEARENMIAERY append () SR REW IEFIATILEAE, (FURAENNSE M PR A AN B M2 AR B
S GNIREMIERA N, I HARR B BAHRA BT 0 5 T —Fh H 8 A7 A S 1 1 01 T
K, EEERAE GAT S b AU Z B ST S A AR . 249K Python AL VFIRR I SRR 1K 7
X, ARG SGALATI L 51

3.23 [F{F[F)# goto F&iE?

TE 1970 AEARNAT T AREIA 32 R goto W] B EGRALIHER RN ARFEMEAPARAIE Sy (Ui . e
FUEET, BRRALER, HAFAKIY S (E Python HUR ] 1 iHALAK or, and Hil if-else ik
) FIPEER (] while Hl for ifify, FHAIREHLE continue Ml break) MFBULER T

AT O] PAGE F S d OR SR ML B E REES s BUE FH Y “4549 1k goto” o ¥ NN R S AT DA (R AU C,
Fortran FIHAME S HTA GHUE K “go” 1 “goto” #ik. M4

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

except label: # where to goto
pass

HRAARVHRBEEI R ], XEFE PO goto, R .

3.22. tnfaE Python shigEFISCHEHE O HE 7 49
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3.24 A LIRIGFFFE (r-strings) FEELIRFHIER 7

?@ﬁﬂﬁ,EMK%%%@&&%H%%:ﬁ%ﬁ%KﬁNﬁﬁﬂ%%X%ﬁﬁ%iﬁ,%T%%ﬁ%?
T

JER AT BT S 17 AR ST B C R SR S BEA AL PRES (32202 IR WIZIK5 [58) Bl A
B AR PSR AN VCBCAY R BE ST S B, DN IR AT H R LR, Sk, AevFlad (i 5155
RRE SCBURIALEE SC 4 o 24 restring T E AR H AImE, X220 TARRIMR 4T -

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

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

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

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

dir = "\\this\\is\\my\\dos\\dir\\"

3.25 Aft4 Python ZHREEMER “with” &4 ?

Python 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
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ref = function(args) .mydict [index] [index]

ref.a = 21

ref.b = 42

ref.c = 63

A HAAR ST R EIVER, A Python TEiB T EHT B ARIEE , T4 A L FTFEHAT— IR BT .

3.26 AR AT AR ZHE with &4 ?

HTRORIERH, BERAER BN SCE PR A R 1 TOVE IR TAE. S WIS DU, A as i AEE
REFBITRNFEET, NREEFNHEE . WRTE, FEwith 1547 B 125 A" contextlib.closing(generator)” .

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

3 B TR T (ABC i SCRRAA R ). HE— Tk

if a == b
print (a)

5

if a == Db:
print (a)

TERUE RO 5 2 iR, B FAQ MRE R RGBT, B SR iR X
HH R ¥

3 URCE A e B A TR R s SR S 5 AR A TnT DA 4R 8 5 e b b o 200 o 4
BE, AR R SCAS AT SRS A0 A AT

3.28 Attt 4 Python EIRMTAHMKER FEHES ?

Python FLVFUSAESI, TLALRIT AR R RBEIT

1, 2, 3,1
(vav’ vbv’ lcl’)
d =

4
"B": [6, 7], # last trailing comma is optional but good style

WRANR, S IA FRESTEZATH, WERSIRMEZ LR, FoARBICELE E—frhdsmnig
Fo XEATWR AEHHT, A SRR R

APMOEWIZ T 2 FEELZ WD, Bl

3.26. &AM AT R with iE4) ? 51
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x = [
"fee",
"fie"
"foo",
"fum"

]

XAPNIREEAAUATCR, HIEER B = “ee”, "fiefoo” FIfum” o FJEMN_EIZ5 AT DABE G XS R
Ko

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

52 Chapter 3. & t#0/5 58 % I ia) &¥




CHAPTER 4

R EFR L RER R REE

4.1 EREAXHE

4.1.1 n{ar$k BeT LA SR XXX B9ERE R ?

1E U ES % P BB H AT A WARE RS (WRIRE 2 TARERR AN Z, WTRABGE X —42)

XHFEE = AL, 182 Python Package Index {2 Google & HAM K545, | “Python” Jii_b—P MR
T B SR RE H RV

4.1.2 BREISTLL$% F) math.py (socket.py, regex.py, &...) [Eigig=E

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).

£ (£/0) =7%E Python 4 :
1) 7 Python WAL YR A (.py)
2) i CwmBHshismEsibe (dil, pyd, so, sl%);
3) i C HSIF SR TR, TR, A

import sys
print (sys.builtin_module_names)

53
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4.1.3 Fin{a{E Python script #1777 Unix ?

IR B W {2 [EARAR S A8 T AR A T FLES — A7 06 ZE0#1” BRBEAR %I Python B R &3 Y 4K
H—Em A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BN AREMMIGE, BB

#!/usr/local/bin/python

TEXCHFER A7, BRARBTEF-& L4 Python ARREEIBEAE .

WRART B A A MG Python fERESSIF) HAKERAS, R DA env F2JF . RIZARAY Python filRERS ArE H
SREAUINE] T PATH AT, JLFEFTA B8 Unix RETERSCHF FIRIN S

#!/usr/bin/env python

FRAE CGL A XA . CGL AN PATH BREGAR R & SARRRITR, T DAVRAA /B R i e e £ x
BRAT.

A, F PR BRI, W BES S5 /usr/bin/env TR X EiH B RAG AT env
FEFF o TEXFMEDLR, ARAT PASSUE T R hack J53% (R Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+ms@"
mmnn

XA — A IV, B RE AR __doc__ AR . Al AR IB A :

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

4.1.4 Python hf curses/termcap g5 ?

XFT2E Unix R4¢: FpifE Python JETE & ATHISAE Modules 1~ H g curses #iHk, (HERAI A2 4%, (T
= J£ Windows “FE& AT H Windows H1¥% 4 curses Fibk, )
curses B LRFELAN) curses FEE, R 3CRF ncurses I SYSV curses H1HGR Z AN I6E, g, A~

A FAFEESCRE . BRI AR S . X RIRFE X MR 7 U BSD curses BURINEERSE, Hig H Al
FEYES (1 R GE IR SATAEIXFINE L o

4.1.5 Python th#Z7E354{)) C By onexit() HEA R AL ?
atexit BHHRML T A5 C 1 onexit () pRECSELIGHMNREL

54 Chapter 4. Rz EMIRFETNEERFE R &
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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 —RRMETIE

4.2.1 FinfaAE Python X

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

unittest BidE—AMBif) Java FiI Smalltalk I 5aHE 48 ) SRR A0 A 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 ()

TEAR R ALY i o

— BARAAR P C AU — R BN NI A S B, ARBER %20 5 I s R AR INIX 24T . W DAY
H 3l AT — 2 5 0 A G2 B . X W SR (DLP- 75 2R T A, {H2 i T Python S N1t iy
HRGEHBLE WA . AR LA 5 A=A (625 4 5 I R R S AR S o M R A A8, [R5k
S Ty B AT 1) AL 2 I

FEFP A SN HA R B T ASE I E KA E

if name == "__main_ ":
self_test ()

WL Python SEHLW “fR” 2101, BT M AN E: 1 A2 B AR 74 ] DAFE AN 1A ] i 2k
iz
4.2.2 E#H docstring GIlEI# ?

pydoc i) DA Python JEAS 1) docstring 4] HTML 3¢, tA] A A epydoc & Hili i) docstring 41
API 44, Sphinx H7] PAG| A docstring H N2 .

4.2. —iRMRYTIE 55
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4.2.3 ERF—RRAKE— R 7

12 Unix REEPH LRI BRI Z M curses, {HUZ curses BIHURKT, 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?

—HERLARRY, IrA T RBEE S A RN ERFREITRRIR T, TR X TAE.
i PR AR T TR FE AR T PO — NI R RS KR sleep, ik T-2RREREAS 52 1ML AT -

import threading, time

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

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

time.sleep(10) # <= !

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

fi] B AR R ER T A JR AR AT BR B TR AL T — A RFRIAR JEAY sleep.

def thread_task (name, n):
time.sleep(0.001) # <———————————————————— !
for i in range(n):
print (name, 1)

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

56 Chapter 4. R EFIHRITINAERIE R &
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4.3.3 IMIESPEL SN TIEEE?

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

o, SRR E A o R SRR, IR AT PAA SRS, B queue BIHORBIEAL 55 51K NS .
Queue %@ETP*/\T*/\%?%X]‘%E’WJ%% fefit T .put (obj) IEAMITER, FHHAAM .get O Jrikik
EX?D%E XKML BRI IMBHRNE, PARHIREEMES H STk

= NN DGR

import threading, queue, time

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

print ('Worker', threading.currentThread(), end=' ")
print ('queue empty')
break
else:
print ('"Worker', threading.currentThread(), end=' ")

print ('running with argument', arg)
time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

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

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

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

IBATIF S AR N i

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

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

4.3. &EHEHX 57
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(R —H)

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

ERBHE SR ARECE Z (5 5 Queue JHRML T 2RI 0.

434 EREMELRERRERERZEN?

Python VM N fifi fl global interpreter lock (GIL) SERfaff[a—ma A — P 4fiafT. % Python H&YE
T IS Z VLA P p iR DAE i E sys . setswitchinterval () #§&. M Python F£/7
HIFEERE , R AR —4 45 X H C AU SE & e 11 .

PG Bud, EARMSE IR EE B R PVM A5 SE B 5 W fRE . sk Pr b, XA (int, list, dict
&) WILTAR R CRIETT BAERRIE T

EBRYL, FEAREZE TR (L. L1 L2243, D, DI, D227, x. y @5, i, j&int4h):

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

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

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

XA T

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

8 AT R AR E A A R 5 N TR 0 A del () Jrik, XuJRES)™A4—LL5m.
X AN R AT BN At . AR BE MRS, G e !

4.3.5 A HEMIBR & SRR ?

global interpreter lock (GIL) i # WA Python 1E i 22 A% 55 a4 LT A RFE Ty, 24 (JLF) A Python
RIS HATEPIE] GIL I A REIZAT, FrAZ 4En) Python F2/7 H BEA Rl —4> CPU.

1& Python 1.5 iR, Greg Stein JF & T— 5224 T 40 (“free threadings” %#b17), #2T GIL, FHHkiEHE
A PR . Adam Olsen Fit B FEART) python-safethread 35 H BUHL T2 L0 . AEMZ, HTAT
FElR GIL i TR AR BEE 8, ik A SE e B R R R e o PR BB R 2 R (2408 30%) .
{HIX I BIRE RN RETEZ A4 ARG F Python! AR HFRRHES 42 * 3HRE *, TR EZ * &R+,
i concurrent . futures fELH ProcessPoolExecutor R T — R BETEE; WRAREIAE
%oy AR Z 4], AIPAHH multiprocessing BIRALR K APL,

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

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

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

4.4 HiNfith

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 EHESITH?

shutil A —1 copyfile () FR%. HEEAF MacOS 9 F1 4% i resource fork A1 Finder info,

4.4.3 BEHIZER (HBEAN) Z#HFHIREE?

LR IR IR, R E struct B, BT DABERE & T HERIEE GEERET) B
FRFER IS Python X142, 22 IREK.

2B, TR AR S S R AR S A% U — A 2 A A R A — > 4 g e 2

import struct

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

R > BRDOCHF SIS T TR R AT ), TR T
B SR (454).

P HEE R (PR EGT SRBMSIR ), IRAT AR array Bk,

ffill): 23S T HERIER A, 520 i DA T BERIBAT IR S GX BN open () BEEA "rb") . MR
(BRIA) A "en B3E, SUPFRDASCARBIETIT, £.read () 2R str XI4R, AR bytes X5,

4.4. HNHH 59
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4.4.4 {IJF os.popen() BIEHIEEREEE os.read(), XRAMHA?

os.read () B—MIKZHRE, BRI TR F/INMEREIIRFTH S . os.popen () 4]
BN EHSR S, RINEY open () FiEREIFRE £, FHIL, WHREM os.popen () AT
BB p P n DN, RNV p.read (n) .

4.4.5 E#i5iE (RS232) &0 ?

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

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

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

Python <13} % B—RHK)ZE C SRS = 2 M4 .

X} F4E Python HiE o Y open () BB A ZBOCHEXT 5K, £.close () A Python [ Hipx
ICHE XA, I HSXPBRIZN C SUHARRT . 75 £ Pl i, M ohdss 3 ahab .
{HHF stdin, stdout I stderr 7£ C HHf 4k, 7E Python Hit &3t &I MUAEFIRALFE . 24T sys. stdout.
close () &% Python FSCHERTERFRIC AT €M), (HIE * R4 * X522 KB SRS .
TP = E W) C SO RIS, BRI MAR SR e (Hedn, XTRES 2|40 #E /O fydh
). MRS AMINTE, #H os.close () :

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

At AR 0, 1, 2 fUF

4.5 M4 / Internet H1E

4.5.1 Python oy WWW THEHA?

%ﬁ]ﬁfﬁ%‘%?ﬁ?* internet 1 netdata jX i F5 (1) N %5 . Python A5 RS ASEH R FS Bl VRAs 22 i 55 i F1 25 2 i
web R45¢.

Paul Boddie 43P T —1y 7] FIHEZR AR S, DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 4E47 T —15 ¢ F Python web 35 AR SZ F W T &4, UL http://phaseit.net/claird/comp.lang.python/
web_python ,
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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=gs)
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."

hz%:
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 ?

[ smtplib AREHERIHL.,
AR A A T I O A Yl L 30HF SMITP By 1.

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

4.5. M4 / Internet 12 61
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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,

B 1 TCP M4 kA PHZE, /R TTAKF socket 15 R AEPH ZEMR R . X AR 244K AT socket . connect () B, #FF
SO RISERER: (ARATRE) B2 IRE]— M S . errno 5 iIRIBAY R . errno. EINPROGRESS FKiRiE
BEAEM AT HIR A 5E . AR E R GORHR BN FIME, T IARTRE B AR R A 2R B ALE .

PRAT A B socket . connect_ex () FiERMAA B ST, ¥ HikE ermo {H. EIHFT48H, VR DARY
JE R socket .connect_ex () -- 0 B errno.EISCONN FE/NIEREE 58 — BUEEARH AT DL I socket
f£45 select .select () REEEEWE.

fiE:  asyncio BHBRAL 7B M A AR R, BN KRGS MR RID. 5H=Tr
Twisted FEd— T HIDBEF 5 AR Q% .

4.6 RiEE

4.6.1 Python R HEHIEESMEOL ?

A

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 sS4 RBEHL Y 7
random Rl HCSIIL T BEDURE AORR ORI i 21

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 -

4.7. BFfo= 63




Python Frequently Asked Questions, £([F] 3.9.20

64

Chapter 4. Rz EMIRFETNEERFE R &



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/, APAME C ++ 3% C HIIHE. E Python include U4 & HICE: < extern “C” (...}, F+7F Python
AU R BIIE extern “C”. B REIN & REFERS C ++ MRATREANE —MFEE.

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

Cython Je HAT I Pyrex 2452 Fi 1B S ) Python FEHAE BTN C AURS Y4 %4 . Cython Al Pyrex nJ
PAZ 54" fii JoFi =) Python () C API.

MR FEERR| HL Y HRNAAAE Python 37 J11) C 8 C ++ 2, AIRASE T SWIG 45 T HAe e £ 25 3
FIK%e, SIP , CXX Boost, 8] Weave tH 203 C ++ FERBER TR,
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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 ?

X TF X SRR, R 2 ITC4l, PyTuple_Size () AR [ HAKJEM PyTuple_GetItem() AJiR[]$§
EF T B, XA RMA KLU EEL PyListSize () fll PyList_GetItem(),

XTFAH, PyBytes_Size () WLREIHK N PyBytes_AsStringAndSize () i~ MEHEHEMNK
FERIFRER . THTERL Python 4y HR A BE M ZS, K C Y strlen () KRR #EMEA .

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

LA — % Python X5 24 APL, SEI i n) g #0452 5 Include/abstract.
h THEFN. B PySequence_Length (), PySequence_GetItem () XA% M IH 2K 54E 5 Fh
J51) Python J7 A A7, Bb A AT i F i 22 HoAh A A0 B 5] QN S (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 #n{a{&sk PyErr_Print() ({3TENZ stdout / stderr {ETAE) 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.

E X — AR AR S ] io. StringTo 3

>>> import io, sys

>>> sys.stdout = i0.StringIO()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

S RRERCR Y B E X GAREA R LAY -

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

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

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

ARAT LA I 4 Ty sUHRAT — R T O G (5

’module = PyImport_ImportModule ("<modulename>");

WEREEHR AR F A (RIEEARTFAET sys.modules H1) , X SAIIAMIREIER 750 H2 fif B o]
)

sys.modules ["<modulename>"] M. TH R T IHASRABHIMAAT A 6y 2 25 1H]

PR AEAET sys .modules 1,

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

]
B H AR

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

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

5.11 #nfaE Python fa3f$E C ++ R ?

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 & ?

A+ GDB L&A R4 TG, LEMED RS A, RS T4 th BT A
TERSI L gdbinit S (HAETR) FhmS:

br _PyImport_LoadDynamicModule

X JriztT GDB:

gdb)
gdb)
gdb)
gdb)
gdb)

$ gdb /local/bin/python

run myscript.py

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

br myfunction.c:50

continue

68
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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 7 (BPL, http: //www.boost.org/libs/python/doc/index.html) 2L T —Fh M C ++ PATICIRIERT T
& (R, I PAMEH BPL 4k H C ++ WS EE).

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

FAQ: 7 Windows {& f Python

6.1 7£ Windows {E¥ Z# (/I8 1T Python 12X, EEIMK?

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

ERARROE AP SRS, BRI A SAEFTIE” v S il 117 4\ Windows fir<-. BRI T,
PRATPATERER A R omd RAEXE N 0o RN IZBE K BRELE8) X 0, FAEs
A E|—> Windows ” Ay S32/R A, Bl A AR B

#A>

BT TR RESAN ], i LS TR AT AR A ARV, B AR 2 76 2 SR I AR 74 -

’D:\YourName\Projects\Python> ‘

HE B PR 2 LR B 5 AR P R G T 5 AT R Bl AR e MR8 TRXFE— AN D)5, iv] DA ARIE
17 Python 27 T .

Python [l 4 B4 73 Sh— S Python A 35 AR P RAL B . RREAERBUMIA, LM, AR
PP AR TIRARR Y . BT ASERE L HEAR AR R AL BRI Python IR g ?

WG, WA LREWSR “py” AR ORI IEMRES:  WERIAT I — o 1, Sl Afr S py
v EEi LK

C:\Users\YourName> py

IRJEAREY. 247 WIS AL AR -

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'

W2 NAEAE T AR Y Ve 5 (0 5 B AT AR g . AHZE R <2 X Python &350}, TJH exit () sk, =
T ctrl A 2, Z 5% Enter HiR 5] Windows iy 2428 AT .

PRI g A AR 038 BT X FE— AN 55 H P46 » FTR 423 » Python 3.x » Python (0 4-47), 7B e h#l—4>
HE >>> BORMPE . )5, WA exit O BREEHR ctrl-z HEHGHE G2 % . Windows
SAEXAE DB T—A “python” fiy4y, FF HAEIRZ ILMRERR I K P 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>

MAIAERT AL “py fir @ PATIRIBIAS . TG B A “py™ MIBIAR A

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 ?

1E Windows I £ H i A Python g nl AR ZEUNF :

1.

AT HBEEAERRY.exe U AR Python . 7F Windows |, Python Wi 2—4> DLL , jX#EA 7] DA
AEFE T A A B2 DLL i, GX@5— D ARICkiy st ) M, #5823 pythonNN.d11 ;
T LEELE C: \Windows\System 1, NN & Python fiiA, % “33” {3 Python 3.3 .

RAT DAL WK [0 775 E 8] Python . AR BEHERE VKA EES) pychonany. Lib | THEFH
FEPE BWRE R pythonNN.d1l o (—fBPiHH: python NN.1ib ZFFil§HY “import lib” | Xf L F
pythonNN.d1l . BHETHERNTS.)

15 AT WA B AR K M R Ak T RE Rk W, — VI ERAE s AT iE & R AR By RS i ] Win-
dows [ LoadLibraryEx () F£/)¥ 1 2 pythonNN.d11l . AU H B 06 75 {6 F i j§ Windows [
GetProcAddress () BIFEIKIFAIFE4T 1 pythonNN.d11 HAEFFEHE (R Python f) C API ) .
7 AT DA S48 £ XHE AT 8 A Python C APT Hr i BilFE Y C AL ZE A -

WRAREH SWIG , RZ 5818 —A> Python “J"JRASH” , B X5 1 F R 17 I B8 Al Jr 5 wT 4 Python
i SWIG $ A URACBE AT A BERIA AT . 4550 2 VRRF 8 5 exe SCHF 1) C AR (1) ARAS 24617 DLL
A, X fE e TR

SWIG R g —A~ init pREL (—A> C pREL) , HAFREH TP R AR, B, e 2 Fre
leo , I init pRECEFGEFRA initleo() . AN SWIG BHEZZE, W init pRECRFPEFRA initleoc() o XK 4H
AT A~ H FSE IS 1) B B 2

PR DA I 2 i C RS EEHE 31).exe ST IR R 2 V8 I 00 4 1k pR 0046 [R] T 1545580 A Python | (35X
B A KB R IC R K.

A E 2, VRATLAFH AR ARSI 9 A A 16 £k Python fERERS .

#include "python.h"

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

Python C APL/ETEPIAN FIRE, WERARME I BR MSVC 2 Ahi i T T F48 python.dll , ARSI

6.4. HAEHER Python BIASIETHITIH ? -3
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L SR FILE* R0 0T “Pemidt” e BCe 2 it and i AR, PS4 19645 ) FILE
SRS . WSEBIAEARTE , XA K - R hRE.

W 2: A5 void RECE It BRI, SWIG S Azl DA T~ ACHY :

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

Py_None j&—4~7%, ‘B fE%f pythonNN.dIl #1447 _Py_NoneStruct {5 28BS MG M - [FIFE, Bt
HERFAEZ iR AR FR S P R RF IS ACAD B4y -

return Py_BuildvValue("");

|

A ATREMH SWIG 1Y stypemap fi4: [ ShBHATHE i, (AR TCIEMILTAE (Fd—5eam SWIG ).

6. /1] Python shell {4 ). Windows [ Jj /7 N #8827, Python R B 1T A e —MF 585 A
FERF ST T W AR PR B ARG MR, AR (8 wxPythonWindow 28) WAZBIH—A “AHL” MRed v
Ho FHZE 1S E] Python MR A S . JRATAKF Python 1 i/o F7E [ B SRR ERY _ LR _ X4,
PR A A 5 read() Hl write() J5 341 Python X5t (E4 A E )

6.7 Wil miB2E A EEFEI Python [RCEFIEA tab 7

A FAQ Az 1 364F, Python H:xX 4585 PEP 8 , Jy %1711 Python fAALHERE 4 D254 X 1/2 Emacs
python-mode ERIA(H

AL gRiEes F, IREHEMFMESHEERE MR FERE . MSVCEX FEHEETANE, HHBRESEE
F23t&: sk Tools » Options » Tabs, Xt T 3SCAF2AL “Default”, %% “Tabsize” F1 “Indent size” 5 4 , Hikfk
HRATHE” PRt .

WA A I RAF 24 S 2 S H PR, Python 25| % IndentationError if TabError . ffif
FPAIZTT tabnanny FEHPALAL PRI G A H S

6.8 INAHEANPHENIRA TR ?

B msvert B, 2—AnifEf) Windows €& e el B T P if kphit O ATFRAREAH
SRR AR R, PAK geteh () T ERIG— N R mASREL [ &2
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CHAPTER 7/

B ERERAEERBESE

71 ERERAERES @ (GUI) FHE
7.2 Python & GUI TH® ?

Python [ FRIEFY B FE A48 1) Tel/Tk S-SR TH I S04 10, F7K tkinter » X A] BB RIS L3 (HH
BASTERZE Python 1) EHI A T o) AERM. XF Tk I 2(EE, GFFHEMEREHER, W
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 J&— R EIEMAL Y AT TR . M4, (freeze) Tkinter F2JFHF, F2FHA R EMAEE MSLIBTT,
A RR AT IR 75 22 Tel Al Tk FE

— PP R 5 Tel fl Tk JE— R &7, I HARZ A THH F #F45% 48 5 TCL_LIBRARY il TK_LIBRARY
TR AT TR 7

AT PAFEIEREMALZAT IO N LY, ok A HEE Tol BIAM TR B9 Gy ARy . — Mg L
H.nYJ SAM (stand-alone modules, /) , B2 Tix distribution (http://tix.sourceforge.net/) FHJ—HR43

B SAM B} Tix , F Python 30f4 Modules/tkappinit.c TN} Tclsam_init () Y& 241H
H, 3 HXFE7 5 libtclsam F11 libtksam AH553: (W] et 2045 Tix 19%E) .
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7.3.2 7345 /O RERTREDSALIE Tk D ?

1E Windows PAZMHABF-& BRI PA, FRE BT E 22 (FU2 IR RSB o— R AR 17O AR5, Tk A5
5 Xt ) XtAddInput () XA, EARFRENR— D EEEE, 24— SOHA R AT VO B
B, Tk EIEESTE X EE RS, 2L tkinter-file-handlers .

7.3.3 7£ Tkinter P4 FEATIE: HtA?
ZEWEIMAAAE: C&EE bind () FESE THOAMOIERT, B2, U FHXMEREE, X0
P EI A AT

R LR BRI, IR0 R AR R THTE Tk SURY P 4K focus $54-. 1l #— MEMFERG
CHEELAR A, WELSEPIANENE (MAEARZ AR akefocus ZEIT) .

76 Chapter 7. B (LEREFEERHER



CHAPTER 8

[E+(E] Python 1 &2 A3k ioisg £7? 2 RS &

8.1 {+F/& Python?

Python 2 —HELAH R o ‘Tt B RO ME P st . [AIED Python JB5 373 5 B MO 25, Eb 0TI
SR (I SR LI DGRBS RITER . 0 Google, MK
AM%@F%ME%/

AR T B W L B Y Python FE 5, W PAYE Python %] £ #F 35 5|” 44 <https://wiki.python.org/moin/
BegmnersGu1de> MR

8.2 [Fl{+[F] Python =< FEF Y128 £ ?

AR EEBLRG 224E Python AR, (HNGCIHAIRG 224608, DATR AT BT REAY 734 T AR

o HUFFHCAL B B S 1 1l 1 3 A B R mg P U L2256 Python;; AR H fie W5 A0 IO RERS LT
24t .

o 557 MR S22 B T DA Python 3 5 7 ELELZE% Python. H#F MMM IE IR, 4t
GUI 2t 5|48k A A B [

o —LE422¢ Windows FUREER HL1 42 %€ Python. A% H HILLSCIFRCAT, MG HP i s T 4 4
Python. #SAMY HP 452 T HARAZ#E i Python i 5 %5 .

. JfF%?FE»erﬁ’\ Unix &%, fl: maxOS Fl-—4£ Linux #$47HRARTH 4 4% Python; 23S REH 0 S e BAAN %
HTEE
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8.3 FEEB1TIR: Python m%?

s B4R Python (12245 7y (EE .

FH AA/INLE4E T Python, 1l HATH AR . Windows fEER G, siMahl & b o/ it
Tt

# Python J2iZi 5 =y oI REA W e ey, thn] AITRRR, A/ O BRI A R AT IR
JRERZ i 1) e R S 2 e d s il H A7 (EER Python H

WRERMHBLSE Python, NI E . FHRMNF L T AR R EEAWEY, HHOTBRE, &
i#h Python 857 1) THARAUM ML IE T AT . FORTLERE AR R BT TR T R IS 2Ly
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APPENDIX A

>>> H B3 shell PFEE Python fe/R 5 0. H N RETE ELaAR 1 AL B 7 S\ AT i R U i 181
o ATDARIR:

o fE— MR R A IR . 7E— B UCACH) A E AT (delimiter, BIANSESE. TrHh9E. fE59EK
=519%) TR, SURTEHRE —RHEMRS (decorator) 2 4%, Z AREAGIRE, HE)SX shell BRI
¢ Python $27%°F JC.

o FZFE# Ellipsis,

2to3 —fHF{EHF Python 2.x FEsUAGE(EIE] Python 3.x FExASY TR, B2 it JEFLR TR 4 I AH 2 M AR I
BB, T SRR 2 RE 25 30 BT G i R F AT i A 1 2

2t03 FE R AMEHE R U DA 1ib2to3 B EfRMt T B LA N8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (G ERHEIE) R ERME (UREE ABC) 424t T —F @ N v, (EEduck-
nyping (WFHE]) Hw7e. HABEUREAT, %2 hasattr (), HIEESEMENA MR (5]
Nl JBEHAT )7 (magic method) ). ABC [EIF (B2 subclass (FH(E]), ‘EMEIRHEK H 75— class ($
[E)), {Afin] 4 isinstance () Jk issubclass () Filis w2 [E abe FAHMEIRA . Python 77 %
[ ABC, FIAERIEEHE (FF collections.abe #i8). B (¥£ numbers #i4H). i (FF io
H4L) I import AR HE AL (FE importlib.abe f#H). YRATLAME] abe BAHLHN H O ABC.

annotation ([EJf) — (MBS, class @M. pRzCAY 22 ik [ml (AR B B RO AEED . FRIEH, & AR AEE ype
hint (BIEHER) .

TEFEATIRF (runtime) , [ 30 588 8 (EVRR A VA AP I, (A A s 8. class J PR RIR UEV#R, & o[V
TEFERS4H . class IR __annotations_ R¥RE M.

#52(Elvariable annotation. function annotation. PEP 484 1 PEP 526, 5tz g Hhoh eI .
argument (51%0) IR ELESS funcrion (Bimethod) W(E.. 51 ¥CA MITE:

o M4EF 7| 8 (keyword argument): FERRZIFIY T, DAGREIS (identifier, U0 name=) BHHEMYE]#L,
B2 DA ** & dictionary (i) [ERE W EEAYS #. BN, 3 Al 5 #ZPAT complex () FEIY
) B SR | B
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 1z & 71 & (positional argument): A 2R HE 75BN S| B, A0 G | BOTHE— (5 | B0 SR A 46 5E
B, F (k) FEE) * 2 A&k #iterable (WTEVRHME) sPETCRBER. BIA0, 3 715 H2 LA T
HOEVA-E1E &

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

SIBCEr Bt i Ay ek s R P I A IS B, B SR A 2 AR B, 52 () calls Tofi. 7ERE
WEE, ARAE S ST AR RS — 5 | U ARl & i o2 A [ sk 2

Atz ORTEE R parameter (281) H . # ARERAY 7| $cfo 4 S Moy £[F], PAK PEP 362,

asynchronous context manager (JEFRIZBI%EEPURS) — M vl PATE M asyne with BAR Jir RIBBE Y
F, MERBHER  aenter () Ml _aexit_ () method (J7¥%) Ay, h PEP 492 5| A,

asynchronous generator (IERIZBEIA:ZS)  — 18 & 8] Hasynchronous generator iterator (3 [ 3 [E)E 3 EML &%)
WA, ERERE LA async def &KW (coroutine function), {HR[F )2 E L& T
yield B, fE4EM—FRI AL asyne for [EEKIHE.
T MR AT R AR — AR E A 25 e, (EAESRsetitnh, WTRe R Rm R FEA ZEXKE
(asynchronous generator iterator), 15— EFGE M= EREIERE, IRWLH H BEmMEE, DA,
—{HIER BB LSRR AL await B, PAM async for fll async with BIARR.
asynchronous generator iterator (EMIBEVEZEUREY) —M#hasynchronous generator (AEFEEIES:) M
Fi S
85— {fasynchronous irerator (ARFHACHE) , HEDA __anext__ () method BEWFMINE, (ol fi—{d
A4 P54 (awaitable object), BUIPRIFHAT RS EVE Bk 1, EELBE - yield M
e
T yield @WERIALT, ERCAEMERATRE (AL R RO E Py vy BOAsC) . 53R 5
T BERE DA — i __anexe__ O WM SHAIEABORRBIE, &0 1R IE MR
1. #&2[E) PEP 492 fil PEP 525,

asynchronous iterable (JE[F]2Gn[[EUCEIE) — (@, BRIDATE async for WA gl fH. WAERKE
W __aiter_ () method [E{&—{fasynchronous iterator (EFRIZEMCESE). i PEP 492 B A,

asynchronous iterator (JEFRIBEMRES) — 1 B /E __aiter_ () #l __anext_ () method [ ¥ 4.
__anext__ WMHEFRME—Hawaitable (P FEYF). asyne for GRHTIERIEERE __anext__ ()
method It W[ R A SR, HE|'E 5% StopAsyncIteration ffil4h. i PEP 492 5] A

attribute (JEPE) —(FSLELY) PR BB, W% REIZ8 BT 36 7> BB 35X (dotted expression) f) 4% FBE2:
Mo B, WY o A —MHEIE a, MIEZEIEREA 0.0 BB 1K,

awaitable (WZ5RFPIME)  — MR DAFE await SR ECPEHMYE. BV LE—Bcoroutine (58 ), 502
—{fA __await__ () method {1}, % is2(E PEP 492,

BDFL Benevolent Dictator For Life (#%E{"ZEM## ), X 4% Guido van Rossum, Python #8II3&E# .

binary file (iEHRIRESR) — M REEEICRIES Abyres-like objects (JERLTCHALERYIME) W file object (REZRMIE) o
TIERIREENG A AR ('rb', 'wb' 5F 'rb+') BAENREZE. sys.stdin.buffer,
sys.stdout .buffer, PAMK i0.BytesIO fl gzip.GzipFile B,
it sElext file (SCFAEZE), B MEEEREAEA st W ZY.

bytes-like object (Bifijc4lh¥fl) —1Z3% bufferobjects HREFIME ) C-contiguous %5 WY1, BHIE
FiAH) bytes., bytearray fil array.array ¥, PANHZHE R memoryview ¥4, BG4
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zf)lﬁ%#ﬁfﬂﬂﬁ’:‘ﬁﬁﬁ:i@%ﬂ%ﬂﬂ@%@@%ﬁ; B S R R . A IR R AE M socket (47

A L T A R TS . [EIW] SOl e L R E) [T B e R A ) T
B S o [ ) WD 46 bytearray, PAMN bytearray i memoryview. HABM R T T I E
RIS AEATT Y (TN TEHBYE]) o B3 bytes, DL bytes YIFH

memoryview,

bytecode ({iyC41LME) Python 1) 57 4 € i i IR AL JCALAS , 42 Python #3U7E CPython F{#E s ity [
Forike AT R GO AAE oye BE, DASESE “YCRAT IR — A AR SR ks AR Pt (Al AR
JAAE I 85 20 A (L5 TCAL A ) o ERE [h ISR (intermediate language) | 45L& 38ATHE —{H virmual
machine ([EMgER&RR) b, wZ[EVBERE S G001 7B 0 CLCAL S S MERY MRS 5 (machine code). TR,
i TCALAS I A _b 2 A AE N ()1 Python [EIEERERS 2 FEAERY, AN REZEAS R UAR 1 Python 2 [ R4
TE o

(L TCALAS 52912 AT DATE dis BEAHAYEIRA SO 4 3] o
callback ([IWF)  (EE] | #ew R A — R IR (subroutine) pRsX, & 7EA A SEARIES B BT -

class (JEE)) 108 FH A a7 i 1 35 a8 Fe ) O ASEA . Class 119 5 3830 % @ 627 method )5 3§, & 2% method
AT PATE class [ EE()_EfEf T4

class variable (FiES8) —{H7E class FHESR, FIERZ HLEETE class JBIK (FRIAZAE class BYEBIH) W
.

coercion ([EVRIHGRY)  AEHS K MR A R B E)S | B /e AR o, A 5 — R 2 (B0 8 il [EIE) o — R AU (B B X
#4[E] (implicit conversion) A2, filU, int (3.15) 7 EMIEIEREE 3, (HAE 3+4.5 #, HMHT]
WO R BIE] (—{# int, —{# float), 138 WA 5 | S 8 7E s EEA W ZUELZ & A4 REA N, 7511
&5 TypeError., WUREIGEIGIER, BTG RS HEIESHIZS, e/ 82 b AR s Al
1EHIAL (normalize) [FIFHEIFME, BIAN, ZEF float (3) +4.5 MAREH & 3+4.5.

complex number ([E) —HEJZMABNERALKATETT, 76T Bey-#h € bl R [E— 0 2 A— M E
WA, [Els 2 ESEA (-1 /P R) BB, EALEE AR P E 1, A RS g
#HI[E] 5. Python [Ezd T ¥E#H X%, ©RAZENRERFIREY: EReHE MERN I v
B, BN 3+13. I math AALER) T H S A R ES, #EMEH cmath H4. ESKEHZ—
TEARE B R SR e . WRAREIA 28 2B B MRk, AREIRT-Re e R ] DA e Z e .

context manager ({BIFANAY) — 77 DA & with BA X hir RSN M, e 2% M E &K
__enter_ () f1__exit__ () method ZR4HIM. w2 PEP 343,

context variable (1%§Bi58) —(E &8, HAH VT DURSE LN XM A R . 35 B AT 4 3 £
{7l (Thread-Local Storage), FEHrr, —{Es# AR MAATH BB A ARRIME. R0, BRERE
o, BT TR E A 2L, MR A E A, RAEEFTHIER ST H (concurrent
asynchronous task) H, ¥ ##IRREFBE. 752 contextvars,

contiguous (&) UM 2 fH 5 2 C-contiguous B2 Fortran contiguous, RIl'E €] g B2 58 45
M. ZE4E (zero-dimensional) [ 4% 8 [ &R s2 C M Fortran contiguous., 7F—# (one-dimensional) [#%1) 1, 4%
T H W ZHAE RO AR S P B R AR HE Y, T R S Y 2 A = B IR IE Y . 75 2 #E1Y) (multidimensional)
C-contiguous [ 41 v, 5 s 6 A7 1k (9 JIEU7 97 B9 & R I H IR, B — RStk et AT, 78
Fortran contiguous g1, 55— 325 [ i 8 (b fe b

coroutine (1j#) 1HFERZEIFE (subroutine) ()W EEEFR AL . BRI AE L0 R ] B vl A EHE 5
—{H R B RE . AR AFERF 2 AR A R B A . B AIEE . EMEEERL async def B
AW EAE. HFE2E PEP 492,

coroutine function ({FFEEAX) —1F [l Ecoroutine (FHFE) PR, —MHFER R HEDA asyne def [
R EsR, ERAEerfl S await, async for fl async with B, SLLpstg il PEP 492 5|
Ao

CPython Python F2£E = UIEHE T /F (canonical implementation), #{#7i7E python.org . [CPython | i&F4#f
FETELERERME A, DA W EME BT RE S O EE, Bl Jython B, IronPython.
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decorator (H:ffigs) —MEX, EERES —MEX, BHEGHH ewrapper 7E, PEHE—EHX
H%#(E] (function transformation). S ffifefr) i A&l 2 classmethod () fl staticmethod () .

et AR aEIA U RRRME . AT w8 R o FRAERR 3R R AR -

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

@staticmethod
def f (arg):

Class WAFEAH R RS, (EAETREILLBORNE . BN SEhig i E L[4, 52 Eh0E 38R class E 5
AR SO

descriptor ({fiiA%S) FMEFET __get_ (). __set_ () 8{ __delete__ () method {4, & —1H
class JB 2 — AR, ERRRELS T E e @A PR i s . WH, A a.b REUS. SEED
(IR SR P, &FE a 1Y class FHUP A2 REE] b i, (HANSE b 2 — b ey, RUAH SRl
it method G wiFnY SRR A HLRE IR AFEAE Python RS, HEIEMEFFLIImEM R, Sk
e mEIEE R, . method, J&VE (property). class method, [FJAE method, DA S ¥%f super class (4CHEE)) 2
HE

B A AR & method [ TE 2 &, #52 [ descriptors B AR #e i FH 57 -

dictionary (‘F2) — & BH W 451 (associative array), HHb AT 55 11 88 & Bl WL ST BB S8 mT DAR AT A 5
__hash__ () f1_eq__ () method [J¥{4:. FE Perl g fREIZEE] (hash).

dictionary comprehension (‘FULEiAIERY) — B L, AR08 T B 14 P ) 43 54 o
=, [P RA—MEMFE 1, results = {n: n ** 2 for n in range (10)} GFE—
7, BAUETHE o BEHEE 0 v+ 2, H52[E comprehensions.

dictionary view (‘FULEE#l) 1 dict.keys (). dict.values() K dict.items () [0 EE
FHAREL. B TP P E B AR, BN E I B, AR s S B,
2 [FU 7 SR B ) e B i list (R%1), ZEGE list (dictview) . #2[E dict-views.

docstring ([EW<ih)  —fA1E class, BT, (RES— RN B 7 H S0A . BESRETEE M3
ITRF s, (e Ersiedsgtak, O ITE class, SR __doc_ @Yk . diitEW]
FER A AZEBEA (introspection) SRIEISE, [t & 24 B SO ) B E 37 22

duck-typing (f5-FHIE]) —MEFEAGERHEGE , EAS R A — Y (o B E R e s o R 5 HUA R A
Ts B A2 )42, method B8 1 € B AHb g P U S0 . (a2 e 7 ke AR — (B 11 FL e 24
B—E¥, BEE—e2—EET. ) HEERNA e BE, foRstiauseesE 2w
f (polymorphic substitution) 38 B R & iE M. B TREE A type () B{ isinstance () #fT
Wik. (ERdHE, W REm AR 4 % 8 RAALE] (abstract base class) KA FE.) K1, BB GEH
hasattr () HIEl, BUREAFP FExCERHT R .

EAFP Easier to ask for forgiveness than permission. (F53REXHFERT I HER Y ) BT R Python %5 &
G SRS S S B A, [EITE s AR Bt B RS P A (50 41 . S MR E) Lk i JalA , o
RAFAET 2 try il except A, SEFAHELFF 2 HAMGE T (5140 C) & WIKWLBYL JEASTE L T %
.

expression (RESFA) — Bl ARG FEANER(EM R . EAEE, —MERE SCE. A, BiEER.
AT el R I A5 RS OT PR AR, B TR RE ] (. S HAbRE S AR 2, 4k
JIrA i Python 5 5 MEIE A2 E R . 94N —Lsarement (BIAX) AREHNMHER S, HlM while,
JilfEL (assignment) o2 BRAS, iMAEER A

extension module (PEFMI4H) —(FLA C B C++ a4, B liJf] Python [¥) C API ARELAZ.(> Kz fili £ F2
AASHET T HE
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f-string (f2p) DA £ w5 'F [ERTER A0 FEp SO B RRE]) (1 73], B RAS I T SCAR I 4 55 .
35 2(F) PEP 498,

file object (REWit) —FZEME T & BB 22L& | (file-oriented) API (1l read () B write () %% method)
REEAERE IR . AR R e =X, & R o 3 B B R A 22 ol L 228 )
AR oGEASE S (FIAEEEA /B SOIE R ESR . socket ()3 ). (E (pipe) %) WITFHL. %
LYt R E 28 4% £ 4 (file-like object) B, B 57 (stream) .,

L, A=FEERYIE: AR =€ R4 5 . B —E RS LT A . BETIRINTETE 1o B
HRE SR @ﬁ%ﬁ%#ﬁ‘ﬁ%iﬁﬁ?ﬁ%@ﬁ open ( lZlit

file-like object (JERERWTE) file object (REEWI) WIFIFETF.
finder (S5i%8) —MAWE, ©aERENELER import [WHAL Tk loader (FRARL).

it Python 3.3 Bl A WMMEERIFAMLs: T IE G % (meta path finder) €[ sys.meta_path,
Mi¥442 58 B F#: % (path entry finder) € {§if] sys.path_hooks.,

#H2[F PEP 302, PEP 420 il PEP 451 DA T f# 58 Z 40t .

floor division ([a] FHUBRRE) 18] BG4 y 25 3] e U B e Ml B2 e vk m?ﬂmﬁ%&%ﬂﬁuﬁ?—m// il
o, A 11 /7 4 WEHESSRIE 2, i float (FREEEL) ERRYEATEIER) 2. 75 AH. sER, (-11)
/7 AMEERE -3, HER -2.75 #hié FEESE. i52(E PEP 238,

function (BX) —HEPWHEAN, EREE P PE—LE, T r] AR ELE S 20 7] 2, 5|
BOAT R A R AR T . BEs e Eparameter (28%). method (F5%:), PAJ function Z5i.

function annotation (FAXERE) HRASHEEE(EN—Mannotation ([EIF%).
oR U E IR w il i AR 2 (13 =« N, S (M ek NTEIH &5 2 Wi int 518, [EEA M int [m{E{E:

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

bR S ERR A R AE function B F AT 4T AR .
st 2 [Flvariable annotation F1 PEP 484, %45 W INHEFIHIA

_ future__ future [fiR=: from _ future_ import <feature>, @f§/Nim=and FHALLLYE Python ok
ﬁiﬂﬁéﬁ?ﬁﬂﬁzl—(*ﬂ%)ﬁ%@%%%ﬁ%%, ﬂi%ﬁ%m Hil B4 o ﬁ'ﬁ future_ HAHARFET feature
(i) IR, F5i mport JHALIISH R BCR L (51D S ARSI 2k
lﬂﬁnnm , ACETRE (B 48) ﬁil?ﬁ XM Hfig

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

garbage collection (Lp3Mllk) Rt fEBA PRl (T IRe, R CREY A . Python ATHIIR A0, 2%
2 MR (reference counting), DA Kz — 1 & A I A1 v B 2 HEAG B (reference cycle) 4 f1F B b 3 [l g %
(cyclic garbage collector) ZR5EAL . B3R IS AT PAGE ] gc AR4H 3 L EEr T o

generator ([E1/E3Y) & ol generator iterator (FVEZFEIRER) MR, EHEERG —MIEHMEL, H
AERZREAET vield EEX, BEA—RINGME, SLEERTH R for FE, sU2PAnext () K,
AR R LA ) — R
ET@%??HL%H%K%T*{E.EE%%UT faf%ﬁbfiﬁ*, g RFREA BERE. H—HEEE

generator iterator (.Eﬁﬂi%ﬁ) — 1l i generator (.éE%%) oR =BT ST

M yield gE R, FRAMERITRE (57 RS HOE P oy BAsC) . HEE S
(V&R 2 RS, s LI BT (BB LA ] RS FE 0 B a1 e U IS ] )
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generator expression ([EV/EZSESIR) e mEEUCIRAER X BRI M ER R, K
Tl for T4, TAIER T EBS M. MED L —MEEEN 1 7. silaEEeliNE
B B A 2 -

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

generic function (JZRIPAX) (i1 2B e AL R, 3% X R R i ZUEVECVEAR R) s 3. ]
S R R G VIR RE 1, 2 by R IS 30 (dispatteh algorithm) SRIEJZE

#5 2 (Elsingle dispatch (¥—FH ) #gE#E4&H . functools.singledispatch () Hffizsfl PEP
443,

generic type (ZHIMIE]) W[ SHLpe; MWH AN 1ist 5K dict XFER e, AT L2 ALEft,
W50 7R 2% . PEP 483, PEP 484, PEP 585 fil typing fiHe,
GIL #52:(Flglobal interpreter lock (451 H. 35884

global interpreter lock (A3 FLi¥ass) CPython E B2 il MBS, F DAREBR AR R AR A — M3 T 45 R
AT Python fybytecode ({iCHLAS) « B MY AR (HEREAMERBE, 0dict) HEHEG
[EJ47#7H (concurrent access) G R, AT v Ak CPython B EE1E. S HeM A ey, A
W28 5 WE)Z AT 4% (multi-threaded), {HACAE & & 4k 1 22 b BE2S AU MRS AR ER LAY — IR T4 71k

(parallelism)

SRIMT, A7 Seif A, MEw R MR BRSSO, B IR R T R AT R A A (B A s 4
(computationally-intensive) FE# I, W DABEIS GIL. J54b, fE814T VO Wy, GIL 482 Sk fidis: .

2SS TR TA | R (DASE RS A0 R S e S ORI B ES ) 1SS R )
[ElE— i B — R FEHE N, sk ARk, —RE, HERREMARemE, aierEes
[EIMERT 2, AT Y S o P AR AR

hash-based pyc (HHEZLHEN) pyc) —f (L TCALES (bytecode) WI 7R, & FI A VB M AN 2 38F B LA A SR 119
BARME R ], e AR . 7521 pyc-invalidation,

hashable (WEENY) WR —EY A —HEEE, gEEXEGEH PR RS (EFE—M
__hash__ () method) , HA[ELHABY) ¢ HA K (EFFE—MM _eq_ () method) , IEIEHZ
— (=T 2 [EM . il REA S 2 T 3R E 2, B M 0b 3G A0 R ) 4 EVE

AHEEM: (hashability) {fi— Y71 AT I dictionary (5°4t) AYHERN set (Ke6y) HOIRE, HELGLEERILS
RERTE HE R 1 A ENEL

7Sy (BN wple (JCAH) F frozenset) , FUAHEMBYICHR 2 il ERY, EMA LA 2 HEER.
AR BT & A E class BYECHI, HIE LeW 0 Er B T R o B MTE AT LR 2 N A A Y
(BrdEeME g ), memMuBEEIRATE B EME id0 .

IDLE Python [} Integrated Development Environment (#44 §9%8384% ) . IDLE 2 —{f LA 1) g g Al B R 28 e
5%, B Python [HAFEHEREA T A — i g it .

immutable (CAn[8E¥0E) —@EAEEENDM. ATy HEiRsEs . F8M wple (JT4l) . BB
SENRER R . W ER R (L R o A7, R ZE ST — R e k. & M 7E T 2B e A ENE
RHL T, PR A, B4 dictionary (ML) Fp At — {6 .

import path (FEAMSTE) —EOE (Sskie8 8 ) BFIEE, mARLL) Eat 2 AE import ALRE, @ #iparh based
finder (FEABAR G4 ) SR AIE . F import AR, IAIESFKEH ZKH sys.path, {H
HATE A1 (subpackage) M7, EWIHEZKELEMN __path_ J&§H%.

importing (MEA) A, —{EAAH 1 Python B2 A W] DA I FE , B 55 — A4 1) Python 2
A

importer (FEAZS) —MHREESK LBABAMYI; BB inder (F2%) Wiloader (BALF) YT,

84 Appendix A. fi75E


https://www.python.org/dev/peps/pep-0443
https://www.python.org/dev/peps/pep-0443
https://www.python.org/dev/peps/pep-0483
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0585

Python Frequently Asked Questions, £(E] 3.9.20

interactive (ZLEjI¥y) Python A7 —ff HB) X E AR, 8RR AR A] ATE BLRE & 19478 7 oo il A BOA sURNE S
KX, ZHHTEMEEAZIEMMER. JZE® python, NFTFEAEMTIE (7T AERE 4 IR BN
PSR E) . E R NRUNT LSRR G EEEIR I (FFRCAE help() .

interpreted (ELi#if)) Python @M E AT, MAEHERE S, NiE M 84 T 87 Lt , HEH T
4115 (bytecode) Hmrai IAFFE . 18 #on R AT 28 W] A2 A T, MR TR P S o) — AT, 8
BHATE. s s mw hassl oA AR BaEE / BREsE, A e Ao Re e & taEf T A ie .
Wt Flinteractive (HEIF) .

interpreter shutdown (FiigsBIP) % Python EBAndi 2K BIPANRE, B A — ﬂﬂ%ﬁﬂiﬁ%ﬁx? TE M B
T T Bl L A A WJ?H*‘%ZH%%@ B SEERRAE S . B & 2 WRIEIY 3238 =1k % (garbage collector).,
15 AE I 5 0 F & F 5 RO A% pR 3K (destructor) B 555 F A [ I (weakref callback), [EJ#47H: A AR
5. 7B PR BEp AT O RE S el B & R b, REE OB E TR TREATEEER T (8 R B
T2 R AR A Bl R A )

HaEG N F 2R, 2 __main  BUHBEPOESTHEIA T AHATIE

iterable (WEfCHIME) —FEAEE— K ol — (8 H bl BR8P, wTEMCH 1459 B+ 645 BrA 1 1751 L (ED
(82 1ist. str fll tuple) FIMLLARFHIRE], B2 dict. #2400, PARARETEFRAYTAT class 1)
ff, HEHRE class /5 __iter_ () method B2 E ESequence (JFH) #EE M _ _getitem_ () method,
YR T ER 4

AIES AT R for [EIREAFF 2 HAb 52— WP 2 (zip ()« map () ... & —fE AT ER 14
VEES | i R A E K iter O B, B EEZY R ME—mEECE. lﬂi.ﬁ%%@ﬁﬁ"ﬁf%ﬁzﬁﬁ
47— (one pass) #EH . [THEUCERE, HHEA—E B iter () B HITEHEIREYF. for B
WX G G B ENRE G L, g YRR R a4 s, R BB R R s R 2%
Wit z(Eiterator ([EIFCHE). sequence (J53))) Figenerator ([EVERS).

iterator ([EMfC2%) —MAFRERRYE. EEHIEYESCEHH __next_ () method (B2 & HEL
B next () ) EKFRIMEERT T ARIER . BATA &R, HlE54% stopIteration fil
Gho MR, EEUCEYET R, A3 _ next_ () method fite—ENEnY , #5H & Fk s |5
StopIteration. [EMCEFLA M __iter_ () method, E€rmEHEMRIWIA S, B DA%EHEE
AR PTENC 4, FRT AR A K 22 i A A T B 35 A . —HIIHERR Bl oh, 2B ZE
#EIX (multiple iteration passes) IFENAG . — w1 (B2 1ist) FERRAK EHEIEL iter ()
B E for [EIRE 6 B s, ARErEE —MafmEf ey, AR ER LS (ZRER) K,
W M E a—m E P A . A E g S EU R, ARG — S A5

1t typeiter SCH AT AT S B 2 Ell.

key function (Zpf3) Rl )7 K= (collation function) J2—1f B LAY (callable) PR, ‘& & [B{E—1H
A HER (sorting) B %€ (ordering) H{E. BltH, locale.strxfrm () ¥ JHAREIE—18 1 fif ik & HE
B HE 7 5

Python W FF 2 T H., #8342 DAGE ok A A e Rl Fr 8oy 8 =l BEMAHE min O L max () .
sorted(). list.sort (). heapg.merge ()., heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby (),

AR DL S SR K. B4, str.lower () method W] DAFEEIA 2 K /INEs HE A 8 iR
Xo 833, —MEEEAWT PARE Llambda SR AP A, FIA0 lambda r: (r[0], r(2]). %4,
operator BEAHFE ML T = 1 4 8 =X i) M5 R =X (constructor): attrgetter (). itemgetter () Hl
methodcaller (). BRIz A ek X861, w52 ETHE T .

keyword argument (B2 7518) #HE2Earsument (518%).
lambda B —expression (GEER) Fral i — B4 1T EIE = (inline function), 3% Mg ITEnY sk (g . 2

57 lambda pRCIEETEE lambda [parameters]: expression,

LBYL Look before you leap. (= JMIA&AT. ) 1o A i VRS @ 7ESEATIF I s AE 4R 2 7, IRt BB S E R
B EASELEAFP T, HERROREHFIZ 1 BT,
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M ZiTaEEREE T, LBYL e [ =] f [&47] Z M5 IA T 8EE (race condition) i &
B BIANDANAEZS if key in mapping: return mappinglkeyl, QRS — AT EEFEH
ZRAAEA R T, ¢ mapping PRERR T key, HIGZFEXAGR & KA. &6 AT AR 8 (lock) Al H
EAFP %5 7 = AARE) .

list (H3%1) —{# Python [El&fsequence (J¥51). [EVFFTRIZ TR list, ‘B H B BRI Al 55 v i) — fi P
5 (array) AR — 45 R 51 (linked List), R E77E RO R A R I EVREE 2 O(1),

list comprehension (HiZ&EAIESY) 7 AR 78] P &Rk ER ez, [EL A DA list
EMEA RS YL, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
01 GEA 55 list, Hrifs 0 5] 255 EEE, Fra EEn)H/ g0 8 0x.), 1f ARk
1. WREMEE, Al range (256) HHFTA TCHEER G LRI

loader (MEAZY) —MAREERABALYIF. EUHER—WHE load_module () ) method (J53%). #K
SR B finder (FAGES) HE. LM RE PEP 302, Bjitabstract base class (14 5L )iKHEE]),
#HA[F importlib.abc.Loader.,

magic method (JEMTJ1k)  special method (5% 753%) B—EAEE X &5 .

mapping () —AEYIE, ©RTEEN AR, FAEE(E abstract base classes (15 £IEHE]) H,
Mapping B, MutableMapping ff15E R method, #FIFE dict. collections.defaultdict.
collections.OrderedDict il collections.Counter,

meta path finder (JCPEfEaGRS) —EKHE T sys.meta_path MEET finder (FA5es) . TCIRETAR
HLIE ISR B SR (path entry finder) HIBHERAI .
B A TCRR IR AR RS BEL/E MY method, #52[F] importlib.abc.MetaPathFinder,

metaclass (JCHE]) —7F class ¥ class, Class 5 FiH e € 57 —1{W class 44 #§. —1{W class dictionary (%),
DA —1 base class (FEHEE]) (195134, Metaclass B 212375 =858, [EI#ES73% class. KWWY
PR R CE T e R Ot — M TR A B/ . Python AYRRE BEAE A fEEIE ST H #THY metaclass, K4
W ERAEE L T H, (HR%ETEE, metaclass 7] DURALER LERNMRE YL, ©ME iR
@A, BT R Ak, BEW ST EVERGIRE (singleton), DA £ HALAYTHS

T %2 & 51 A DAYE metaclasses =i F1 4R 2],

method (Jji) —fH7E class A<BAEIW & AR, WISE method VEEIL class BEFIAG— 8 B MEpEn, HlE
A 2R E O E S S — Margument (518F) (M5 | #ERH#EREE self), FH2E funcion (8
R,) Flnested scope (HRAEHEL) -

method resolution order (J5i:f@RHTNEAT)  J7 AT IE 7 2AE A S AR AL 2@ AE T, base class (F)HHE])
VOB SIET . BIRES 2.3 lUZE 4, Python B 3Bas il F A VEANAT, #5220 Python 2.3 i )y IL Ml
JET o

module (Ki&ll) —fFyE(E Python & xXAGH) A4k ¥ 1, (organizational unit) ¥ {F. BALA — (a4 =M, €
WL Python Y. BAHLERE Himporting (i#AR, {H A % Python.

st Epackage (BF).

module spec (BEARUE) — a2 25, B A& R B BIALY) import A B & #l. B2 importlib.
machinery.ModuleSpec —1E &

MRO 72 [Flmethod resolution order (J7¥EMRMTIEIT) -
mutable (R[88¥0F) TP LRI DARCE B MO, (A4ERFEMN 14 0 o a2 Eimmuable CRWEY0F) .

named tuple (Fff#47C4l) 755 [named tuple (Fft4%7c4H) | 2481 tuple 46K 1 (Em BUE)EK class, HERYT]
75| (indexable) JUZE ] DA P 4% J& MR A7 EL . 15 LU (E)nk; class 0] DAEA oAb A 451 o

A HEZE R E) 2 named tuple, f33EH time.localtime () fl os.stat () [F{EME. B—MHF T2

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

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

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

True

4 %% named tuple JEEFA(E] (40 EF)). 8i#, —1 named tuple t 1] PAfE—fH IEBIAY class 5 FEHE T,
B class 248K H tuple, HEFK TSN (named field) BJ 7] . B8 class I ATF T4msy, Hn]
DA Tk e =X (factory function) collections.namedtuple () .. BEFATHIEIN T —L%F
4MY) method, §54% method AJ /2 7F T %7 ok (/1) named tuple 1, fEVEIRET

namespace (M #4%5H]) BEWREFROHTT o G4 45 2 A dictionary (Sl ) BEEEIE . A7 [EARAY . 43k K [E]
A E, MAEY R (75 method W) AT HLIRAGMAZ 25 o v 44 25 TG b7 1B 24 185, 2RGS0 %
Btk . fln, K3 builtins. open Ml os.open () s T M A4 25 AR B A I . fims 25 [
5 £R B 5 2 2 BB AE B A — M pR X, SR I W] Pk S WA . BN, & random. seed ()
of itertools.islice () WifEhF/R, BLKAHEEH random Al itertools HHHTEE(E.

namespace package (@i #Z%MEM) 1M PEP 420 package (£fF), ‘€ X AEIEEITE{F (subpackage) i) —{i
Adn. A EMEMTRES RN, M HAEREEMA R —WMregular package (IERIENT),
FEEMEER __init_ .py SR,

iz Emodule (F4) .

nested scope (HURTEMK) REF)2 M 4ME & 3% (enclosing definition) H1 A5 B BE /7. S2GIZRIE], —H R =
MR RAE S — M piEsR, Mefl2 RoNEm0hpg sl s, AESEET, SEikE
P 08 Y A 22 M, T e P R e S B R AR A (B A R 3 s R B A . TR, A deiss g
BAE G4 2 B P SIS A . nonlocal A FFEINEVEFIREFTE A

new-style class (HiABE) —MHEX, ERIGBAENTH W class PEIH Y class &% . 72531 Python
A, HA B class A RE{H ] Python BB . ZEMIIRE, /2 __slots__ . #ifiik#F (descriptor),
J&VE (property). __getattribute__ (). class method (¥H[EIJ7¥%) #Fi static method ([FJREF ).

object (M) FAMREE (BIEESUE) M #ATE (method) FUAEATER. B RZIEMnew-style class (3
XHAE]) A #& base class (FJEHE]) .

package (%) —{f Python [Hjmodule ($i4H), B PALE FHi4H (submodule) 5% 25 [FIHY 4} (subpack-
age). FMT LTS, EMAHREA __path_ B Python AR4H .

Wk Elregular package (TEFRIEAME) Fnamespace package (6423 £,

parameter (S%) FEfuncrion (Pi5X) 5 method 7 & i —{ iy 2 T #Y (named entity), "B 45W]7% o6 = REE
W — Bargument (51%0), STERSEE TR 2518, S06H TR ) 2 8o

» positional-or-keyword ({i Eu{ BT ): FU]—H AT DA e ts 5 R AR 585 7] SR 5 9.
RS EBIHA, BIUNLATHY foo FI bar:

’def func (foo, bar=None): ... ‘

» positional-only (BEFRALE): W8 HAEH AL E BRI T . ER=UE RN S U R E
—f8 /70, WURT PAERZ T OCHT I E SRAEMR O A2 8, BIANLATN Y posonlyl 1l posonly2:

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

o keyword-only (HEFREASET): $300—M8 HAEVARI S FoidR i 5 [ . TERUE R 28R, 1
B BT B # VB 2 8 (var-positional parameter) B2 BLALIY) * FI0, S DALEHAR )7 & FRAERR
S8, BINPAR I kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘
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« var-positional ({EREWERALE) : FEU]—PREDMERF AR Bhro 8 5 | B (TEC WM 2 BoE 2
MR S [ 2 4h) . BB ER ERIEHS WA R T E L~ AOGERM, GIILA T args:

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

o var-keyword ({ERMCTRBIIET) : $501T WO (L R0ROR BT S  (FEC B MO 200
EATR S5 1 2 Ah) . S MR Bl e L2 M M i b~ AGE SR, BN T #E 5 i
kwargs

S BT DATE IS | USRI S TR 1, LT DAL e SRS M 15 | P o TE AL

A2 ERTEFR R argument (5]3%) 5 H . 5 RREEFRY 7| #fo %4 3= M sy £[F), inspect .Parameter
class, function &, AN PEP 362,

pathentry (J&f$3H) FEimport parh (EAFEAE) W) —GLE, Mipath based finder (FER AR FAGAT)
TS 4B AL import IR

path entry finder (BEFSIHH =%%) #f sys.path_hooks H [ —1# A] BN #)£4f: (callable) (Bl —{Epath
entry hook ) JJt [a|{#{¥)—T finder, & NTE W] A—NB path entry e (ilsE4H .
B A R AR TE B A2 BEAE method, 2 ([F] importlib.abe.PathEntryFinder,

path entry hook (BSFSICFE) 7 sys.path hook St f—MTIEIBI I (callable), 2 A1 I1E
—{EREE Wpath entry WERARASHH, A& [0 E—{Eparh entry finder (FAETEH A .

path based finder (ZLRAPRIENTabEEY)  TFERRIY TIEAE F48 B (meta path finder) Z—, "B {E—{#import path
Hr g A .

path-like object (RURSEEMIME) M F R 1E B R SRR M W OF. JHERAR Y 1] DAZ — 0 R B AR str
5 bytes Y, B2 —MEA os.PathLike @M. FEHIFI os. fspath () K, —ff3Z

$Z os.PathLike W4T DA EIE str 8% bytes #RASIKLR; M os.fsdecode () K&
os.fsencode () HI4MEIR] AR str M bytes %58, B PEP 519 3] A,

PEP Python Enhancement Proposal (Python M[F42%), PEP 22—k sHEIR e, B HEE] Python - EER{ %
i, BOURAA Python (18T D RESGX Y BERIRE P PR . PEP JE % 2B LAl I 04 45 A7 A i DA S Bl
FIREMENE I
PEP WfFfE HIY, 2B MEIE RO BEMHR 2 . A0 o B A S0 R o s, DA A Python
Pk FHER R, Sl AR 8 s . PEP (WES B & et e s sk Ese [ s e A
#H2[E PEP 1.

portion (3#4y) FE¥—HE PSR (WATREMAAE 0 zip i), BUAHEREE—MaH S HEMS
(namespace package) BBk, U0[E PEP 420 ) E .

positional argument ({¥51%) #H2Eargument (313%).

provisional API (‘417 API) Bi47 API 245, A iRk =X 8 i) [m 8 40 2514 (backwards compatibility) £ 75 /7,
W HERR G APL, BESR I, R REE T, B EEAeA E RS E, HinE
0PI N ERREE LT, WATREa B A AR T (LR EAEBRNE). SESEFAG
i i () A= HA AP #EAIA 2 B AR R E N i R ARG G i ge e, EMA a4,

BT AT APL, [ A RHZR 5 S Er et (] [ smcfz O ARIED T 38 ) — ST s B R, A7)
SR T BER M I AR A RO AR 5%

T {1 3 R ol A5 A o o XS R S R TR S BT AL, T R S R R R A IR T 25 B A R R R T e .
2[F PEP 411 [ fift s Z 4014 .

provisional package (‘E[f7E4k) w2 Eprovisional API (47 API),

Python 3000 Python 3.x RFRAMERG (RAVABTAIGE Y, HHRESS 3 MR EEE R 2. ) ] DAKE
&[E] [Py3k].

88 Appendix A. fi75E


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0519
https://www.python.org/dev/peps/pep-0001
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0411

Python Frequently Asked Questions, £(E] 3.9.20

Pythonic (Python Jal#k1t)) —EAHAE—Befes, MM T Python 3o B SANIE IR, A2 B i
filah 5 RIS BN, Python Hiid Ry —REEBUNIE, AN —M for PRk, ¥
— (A BRI A CRIE T IR . 772 Hbah S EEAE B2, FreAREAE: Python fYA
A R o — (0 B e R e A A U -

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

B2, AT IHEERMER. B HA Python & :

for piece in food:
print (piece)

quallﬁed name (PE#RE) —M TEE M MRARE], ©BURTE—RBAL A 4 0E F 1k 2 s 4l P 2 5810 class.
R0 method () [#E£E ], 40 PEP 3155 Wi E g%, EHiRTEE R xCRI class 15, B2 44 RS =y {4
F4 A [ -

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qgqualname

lcl

>>> C.D._ gualname_
'Cc.D'

>>> C.D.meth. qgualname_
'C.D.meth'

HR G| A4, 7 ATRE & & (fully qualified name) 237 i A4 1Y) 56 BE BE A PR BE A, A0 3EATA0 1
REM, Hlhl email .mime.text:

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

reference count (SREEGHE) YN 2 BREL F—EY0N S BEHECR R ZR, B auiiRae
T (deallocated) . 22 HR 51948 3 7 Python F2xUHE & AF|, (HEENZCPython HAEN —HBI#ICE. sys
WHEFR T getrefcount () PR, FJ7awt Bl T DART:RY 5% ok =X 3 [m (31— 45 2 P 2R 1 2 IR GRT

regular package (\EBLERE) —MEE S package (B1F), Hli—MaE _init_ .py HEEIHE.
k2 Elnamespace package (fiv 4 2 MEM)

_slots__ 7E class [FIff g — (545, EEHBFOCEA OB ZSH, DAL E ) dictionary (F4L) |
REFA TN . R RZ MR, (H bﬁ%%bﬁfbﬁ%ﬂﬁ@ﬂ% o B B A IR AR AE — 1 nf‘,ffﬁﬁ»%}%%ﬁ%
(memory-critical) {1 HI A2 =X AAE KB B 5 G E.

sequence (JE¥l) —ffliterable (W[EMCHILE), BiE# _ getitem_ () special method (4#5k757%), ]
BHRG R LB ESCRM TR, EEFKT M __len_ () method K[l 75 R JE., —L&
Ela s BEFE 1ist, str, tuple Ml bytes, R, MR dict 7 _ getitem_ () F
__len_ (), {HEWAREEM (mapping) i A, HEHATR ) S AT E A immuiable 8, i
=238

W% H i HE(E) (abstract base class) collections.abc.Sequence €38 7 — {0 58 i & %) £\ T
AR getitem () il __len_ (), EWIHINT count (). index (). _ _contains__ ()
__reversed_ (). EEMIEARNEHEE, WA register () gMEMEIE.
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set comprehension (fiA&FAIET) MM, AR B i B, i
BRI GE R DL —# set [M]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
GrEE— g set: {'r', 'd'}. #2[E comprehensions.

single dispatch (¥.—3) generic funciion (ZZpRN) FAEM—EE, 7L, EERELENE-—5]
A,

slice (VJ)) — MY, B0 — Bequence (JF5)) W3 —F 5. & — B YR W7 &2
N BEAF 9% (subscript notation) “[1%, 757 ZL44HH 2 M 87, HIFE#F 2 WM H E 9%, Bl in
variable_name[1:3:5]. FEFE9E (M) FF9ERIERT, @i slice ¥,

special method (¥§%k i) —TE @9 Python H BIFIY (¥ method, F A% i A [FIR AT B AR 5, il 4
Y. i5fE method 174 F5 €& 7F BREE A4 A WA T EE. Spemal method 7F specialnames H17 #E4H(EIR

statement (BiiAz) BIAXE—EEL (suite, —(HFEAE IR ) FHg—ER5) . A=A AR — 1 expression
GERSR), 2 AMEY (Flif. while o for) WMWY —.

text encoding (3L #4i%5) 7 Python W, —/E4FE 22— Unicode UG5 (JEH 2 U+0000--U+10FFFF ),
KT AR AT, BRIy Ry

R NP I — PRSI " W%A?%f?ﬁﬂ*i%ﬁﬁﬂ@?ﬁ%%ﬁ%ﬁ R
ABFA R SCAFIE b, BRGNS F A

text file (ZCPRER) —EBEEREAEA str YOl file object (FEZWIMF) . W, CFHEEER LE
T TCAHE ] () 2R (byte-oriented datastream) [E€r [ &) g Hliext encoding (SCF-#ifls) . CTFRERRY
BlFA: DAISCFRR (" 8 'w') BIEAEZE. sys.stdin. sys.stdout DA io.StringIo

B
Jiit2 Elbinary file (—EHIER), — i REE R E A S8 15 T4 B 4 1 (bytes-like object) RS ZEY)
e

triple-quoted string (=35[9E[ElIyHY) o =555 ( ) s B5158 O MTEEER W —M 75 . MR e MEE
A HALER B 98 R AR M BN RE, HERFZIERE, MR RE A e RnT e
W4 25 R BE(E (unescaped) (9 B SR 5| 5%, i FL e AN S5 B 1 LA 0T (continuation character) Al
PABSRR AT, 38 (A5 T A 4 s (B I = R R E A

type (M) —1{# Python YR MEEE T B AT EER W S EE — AL, —FHY ke H
EFTPAHER __class__ JBHARGFH, A type (obj) HAGE.

type alias (RE[E$) —HEAER R, SEH8EREEL—MREFT (dentifier) AT .
HIFIE) 4 i A2 [F32 = (type hint) G 1. Bl0:

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

FTPARISE R, SR AR

Color = tuple[int, int, int]

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

#2[F) typing Ml PEP 484, A5 MINAERIHEA.

type hint (BEW/R)  —FHannorarion ([EIRE), EHE B, —H class B 15— p& =) 2 Bk 0] EE
(B HLE,

RIERR RS 2SR ERY 1A 289 Python B, (HEMEHEIRAE M TAMRA A, Rl IDE 5%
BAERAE 4 (completion) I E K (refactoring).
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I class B AR, (NS REE ) WRERL R, Hr A typing.get_type_hints ()
HAFHL

2#2[F) typing #l PEP 484, A5 MINAERHEA.

universal newlines (ifJHEf7yo0) —MEMRESCFI (text stream) {53, &5 LA R A WIS ERREIE-—1F7
W45 Unix 17EEH '\n'. Windows & '\r\n"' FIEE ) Macintosh &% '\r'., #52([F PEP 278
FIPEP 3116, PAKHIA bytes.splitlines () BYPHIIA .

variable annotation (S2B{([EIF%) —{E8EL class JB P annotation ([FIf).
[Ef 5 8ok class B PERE, BR(E2SEIRIER

class C:
field: 'annotation'

SYEREE T AR L ERRT (ype hin): B0, FEHSEEYI G int CBE) H:

count: int = 0

SRR FE annassign T 47 FEATII LR
it 2B function annotation (BRzCERE). PEP 484 1 PEP 526, WA HINEEMHEIA .

virtual environment ([EI#EE25:) — (A /ENGEE (cooperatively isolated) R FT8E LS, fE: Python ({5 FH i

WAL 22 4RI T Python BEEVSPE, 11 628 ) — (1 2460 L4 FROCAD Python JE FI AR Hyf T (F)
[E: T4,

W2 (F venv,

virtual machine ([EIEHERS) —H058 4 HIKELTE KM ENE (computer), Python [ [EEEHESS € 84T H bytecode
(PLC#HAls) wmeas B b i oA .

Zen of Python (Python 2[F]) Python S¢rts BT, HIFIZAA PR BRI LRE = . o]
PRz BB R F TR [import this] HHRFIE.
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APPENDIX B

BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

¢
» Fred L. Drake, Jr., J5ilf Python S04 THALR A E DA — KB TEE .
« A3 reStructuredText 1 Docutils T E.4H Y Docutils BL2% ;
« Fredrik Lundh [} Alternative Python Reference Il H , Sphinx M FP15-3] T4 L 110,

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeNDIX G

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

BERA | BE Fh HaE GPL 1851
09012 | AEH 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI p=s
1.6 1.5.2 2000 CNRI o
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI o
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P=:
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 P41 2.1.1 2001 24> | PSF P

fiE): GPL HiZEIRF RN E1E GPL F#(E Python. ARf§ GPL, Jif7 1) Python FZHEH! 1] DA 8 )BTk
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RIGIA, (HR—E AT 8 B REIF . GPL AHZR (Y FHEMIRS: Python 7] DA%S A HoAb7E GPL T E£{EIX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEEFRIAT Y, (EATIE LA A B E vl RE

C.2 FRFRHHMFGXER Python BIEHIER

Python #CHAIEIR SRR BE R L IR PSF 4242 & 49

i Python 3.8.6 B, (EWISCFui il PRk MEATICIPEATS, R RN (dual licensed) 4 PSF SEHE A
#I1VA B Zero-Clause BSD 3% 7 .

PERLTTLUN Python WS AR R ) B HE . 35 SO e BB HE 2 R RS — A g o o BRI A IS 2847
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 ¥ PYTHON 3.9.20 9 PSF 1Z{E&%

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSEF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.20 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 3.9.20 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 3.9.20 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
3.9.20.

4. PSF is making Python 3.9.20 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.9.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.20
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.20, 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 3.9.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢4 BEOPEN.COM % &%)

BEOPEN PYTHON BAVEFZHEA 4145 1 i)

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 Hj® PYTHON 1.6.1 B4 CNRI 1R &

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.

7. This License Agreement shall be governed by the federal intellectual property

(FItakss)
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(R —H)

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

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

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

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

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI B &

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 Fi* PYTHON 3.9.20 [FIEA 4 [FI#2X #5E) ZERO-CLAUSE BSD 1%4#

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
R, DT R FEARE G 52 i -

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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C.3.2 Sockets

socket 4] getaddrinfo () fil getnameinfo () KR, B4 WIDE 2% (http://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

http.cookies HiZH L& DA A :

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

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

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

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

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

C.3.5 #{TIEN

trace B W& PAT 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 £ UUdecode F=,

uu AR AL AR RN -

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML iEif2 prrgoy

xmlrpc.client EAHME DA EA:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

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

C.3.8 test_epoll

test_epoll HIglL{l A FHgH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select HLAL¥SHA kqueue 7 MHIAL {5 LA A :

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 1% 57 Marek Majkowski’ i Dan Bernstein 1) SipHash24 {2k EAE. BESUAT
TEEHH -

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ed dtoa

Python/dtoa.c BRI T C (1 dtoa Fl strtod p&X, JHANE C (Y EERE VT B SO 7 ep BATHIE]. 252
A7/ A David M. Gay #5715, &FH BIE T DASE hitp:/www.netlib.org/fp/ T, %2009 4F 3 JJ 16 H
PIThg AR ) S A S8 A DA R R B2 R 1

/*********************~k****k*k******~k******************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
*

is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

(Qi¥iE3)
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*

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

C.3.12 OpenSSL

4015 OpenSSL UM AT 3 R AL, Il hashlib, posix. ssl. crypt BIALE M A .
J5b, TAIE) Windows il macOS 1] Python %754 i A 4 OpenSSL s S MM IAS . DA It £ S e T
OpenSSL FZ il

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S S S S R S S R S S SN S S SN S S S S S N S e S S

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I R R T e S S N S N S N N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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

modification, are permitted provided that the following conditions

are met:

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

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

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N

(Rt

C.3. #uyFlakaeny iR g RBUM 107




Python Frequently Asked Questions, £([F] 3.9.20

(R —H)

Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L A T S S S S N S N S S SN S S S N .

C.3.13 expat

BRIEFE B E pyexpat MR ER ——with-system-expat, %47 & H—MHE S expat JFIAHS ) E]
A

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

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

GARAEEE _ctypes WM EN ——with-system-1ibffi, &HIF%HE7E & H—MEE S libfhi J5 44 151
IR

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

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

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

C.3.15 zlib

WNARAE Z 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi se & —MES 2dib a5 &l
AR

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

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

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

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {# H¥4E[EIZE (hash table) EAE, DA cfuhash BLZE([FIRLRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

GAEfE R E _decimal BiglMiik EF) ——with-system-1libmpdec, 7 H|#%i4H & FH—M(El% libmpdec ¥

2R R AR A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

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

C.3.18 W3C C14N B EH

test R A H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 4HuG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgE, H 2R 3-clause BSD 1% HE 4 #5(E) -

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Python F13 {73 [ HH SO0 HUHE -

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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