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1.1.17 BEREEEFR - ”kFHRTHEEESHESEHWS

REE, [HEAE)

1.2 Python EEE{#t5H{

1.2.1 Python B Min{T

ERRE. AR 1991 4F B KA 4ERE © B 18 8 A G R, 1 AR ACE AR T 2. BIERA 18
{ENER g J-OE i

TFEF MM IHRARY “FEHEIE" RAI, I KRR E e 2B 24T . B IR KA &
PARRAS S 58 = iR ok bion (BI403.5.3,3.6.2), T RUEMERYEEL; A A I 2 IE 2 S 1E M
BB IE AR, R FR 50 10 R IE A Wb 2 1 i e S IR A O — 2K
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https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://wiki.python.org/moin/PythonBooks
http://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
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OB RS E A 2 AT ATE Python 2 A _E4RE] . A PIAA A5 R] ) Python A 2.x #1 3.x. HER
HIRRA R 3.x, REZE) Z MR R SR E .. B8 2x MR8 2 MM, (A8 16 2020 4F 1 ] 1 1 ZJ54A
4.

1.2.2 % /b A{EH Python

KA S WS, T A2 D R R R

Python W[ PAS % Nk, P AFAERRESE, HANERRT AN Z AR MEEERE, I H A& T2 Linux
KATHZ A, PRI AL AR Toik g e Ui T .

comp.lang.python S ZIAEF IR, (HAZ A Python i FHRSAEFIH ALK, , 12 N EA S TR 4L

1.23 FEHEMEZHIRFEM Python SER 6

515 [ https://www.python.org/about/success 25 & {fi F§ T Python 35 H #1135, [F% 7k Python £x1¥ i H 24
BN AR BN 2 R R AN ST TR
TR ZKHERA) Python 3 H A03E Mailman [R {151 245 B8 F1 Zope [T le 5545 . 2> Linux Z47AR, H g 410

H Red Hat #EL{# i Python 3k 4 5 557> 8 & M0 25 FE 7 P R G BRER (R . AE N ER(E ] Python [ KA HI L
}5 T Google, Yahoo DA & Lucasfilm 4,

1.24 #REXMRE Python Bt KRHH AR

#1418 https://www.python.org/dev/peps/ £ Python #55HE1 (PEP). PEP J&>& Python Il A SRR 1) 42
WA TR R BT SO, b AR AR ROARRRS U] 5 AR B . T DA 4RARE “Python X.Y Release
Schedule” FJ PEP, Hrt X.Y @5 R AT R ATHIIA -

SETRAS I & S 7E python-dev il {4:51) 3¢ T8 .

1.2.5 g3t Python AR RENEN RS EE ?

WHFADRANGEAY, A EEAFER) Python fCHBAMLIT, PIL, LM% S 1 AIME S B
FEFP AR — 3 R AR E LA N2 1Y o AR T AR (I — NI , AT SR AE R 2 4=k 5L
PR L 55 SMAA KT R Python 438, FA A BAEE A THE— Wk a) 438 UK AR

WA SRV, W RAZ S BN TH U . PEP S filiid 751 A ] J5 A2 A SE i T A A4 O
F, PURATBERRS T4

1.2.6 Python #Hit A\AFIMEXRIHEMSRTIFHNENXES

paip)

MR, SRR R AR TR 5 Bl A Pascal, C 5i3% C++ PAK Java (0L — TERITIRG [ S22 AT IR 3 1L
WA . (HLA Python /558 — R AR i o BEAT 27 S A2 L AT RE AT F]. Python HAT =l ] A1 —BUW TEIA
PR BIPRIEE, M H AR A2, AR BeA T 1] Python i PALEAAE Ly T B B SR AE R BE,
ANl S BRI, {8 Python, AT DABRIE [ 22 A A Z AR S BN G R S i A58 A TR 2]
REAE S — R LU T IR BT P B SO 42

T B ARSI AR i) 2 AR U, SR AE 5 2B H R . X S A AT R R I # S
SORNE, IS B . AR R AKGOT R R, BB DR . &

1.2. Python ZEHE#SH 5


https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
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
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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RMKIEART, AT — RS R AUE S RN E R, (X IR ol BE R R 5 — IR AR R it
iR A

WA VFZ HAB Dy TR L 45 Python UNARBFI AT TIEF - & Java —4%, Python 4 — PR AFRIERE,

IR DAFE R AR B B Bosi 48 A i 28 St MR AR I H o G AR ARV A A R T A Y D2 B3 ik

HEERT . W ARERE, AR W] DATE 2% > i Re LRl AR 0 [R] B A LR B B 1, AT SRAS SR A W 2

g&i;ﬁgﬂﬁ B R R RE R 24 2E T MRAC IS B A AOMRS . M3 PyGame XRERYSE = i I FEA B T8 K2p A 133
Y o

Python F R (7 AL RS AL A A I MRS S R o AATT AT RATE—1 17 10 v iy AR P AR 4 [T IR T S — 4
FFREAIZATE 1 o WERABITACIS S A WRLETE, A TX 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']

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

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

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

[1]

T AR 2R SRR N S SR B2 RE A RETE AT B il

Python A ¥ R 1Y IDE. IDLE &2 —4#5F4 /Y Python IDE, ‘& 5T Tkinter J&, {# [ Python {55 5 .
PythonWin J&—~ Windows % J&#J IDE. Emacs Jf] J 5552430 T f## %] Emacs B A IR 1709 Python B, Fr
XS RIS N EYE 2, B sl ek DA R AE a5 ARG B8 A2 B X RE RN S5 T BE . 31717 Python wiki #¢
F Python ZrfEIfEEI1) EHEA =

IR ETE Python FEEF H G, AW RESA P4BRINA edu-sig HE/F51122,
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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EXREERESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

A
PATT /M4 T — 48 Python HiILAS , NEBREL breakpoint () AAVFREIHHHHLAT—Fh.

pdb FEHLIE— AN FRELZAE A2 S 8585 Python Jid & . B2 A1 Python R —i7), JFH BR T &
2 F W o AR LA pdb AR VR ARG 40 5 1R H ORI s -

TR UE Python ZATHR FIH7411FY) IDLE <2 7 A FREE (G % fi2 T Tools/scripts/idle) 14— A EIALH T
Ao

PythonWin 2 —/MU 574 5T pdb 1) GUI i ¢+ 1Y Python IDE. Pythonwin {fi{#s < Wi BB, 7+ AA
VFE2 MR, BNt n] PA9E Pythonwin #£)% . Pythonwin J2& Python for Windows Extensions T H #)—#84),
2 ActivePython & 1THUI—354 (200 https://www.activestate.com/activepython )

Boa Constructor jg—~f§1 il wxWidgets /) IDE F1 GUI {425, B4t MACHEZLQIEERIERAE, XA ARS,
PR YT de ERFZ LA, MORZ G, doc “FAFER ALY html SORY, i Zhiiiles , St B Zope 52
Fro

Eric J&— AT PyQt 1 Scintilla 448 20 {4 2 IDE.

Pydb J&p5ifE Python #8145 pdb (1AM HA, 2B 855 DDD (R Bon k4% ) e, DDD
& MRATH R AL A4S BT s . Pydb 7] PAYE http://bashdb.sourceforge.net/pydb/ $% F|, DDD HJ PAFE https:
/Iwww.gnu.org/sof tware/ddd F£2] .

A AE T E AL Python & &40 B8 T R0 5 WL FREEIIRE. By
e Wing IDE (https://wingware.com/)
¢ Komodo IDE (https://komodoide.com/)

e PyCharm (https://www.jetbrains.com/pycharm/)



https://sourceforge.net/projects/pywin32/
https://www.activestate.com/activepython
http://boa-constructor.sourceforge.net/
http://eric-ide.python-projects.org/
http://bashdb.sourceforge.net/pydb/
https://www.gnu.org/software/ddd
https://www.gnu.org/software/ddd
https://wingware.com/
https://komodoide.com/
https://www.jetbrains.com/pycharm/
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21.2 FERIAEIHE bug S#TIESH

A1y

PyChecker 2 — >3- 4% Python (U i A S X (RS A2 0 M A XURS 45 HE 4 19 T B AR AT AMGK BL 3R A%
PyChecker: http://pychecker.sourceforge.net/

Pylint J& 55— R AR B2 56 2 g AR vfE ) T H., Wnl AR SR AN B & X HIRE. [ T PyChecker 4
TTHESIRKE A 2 Ah, Pylint bR 4L T —2LAMNADIRE, Bl ETRKIE, A E A Fe ARG gn i AR A%
XRI, EHMNEDRE TS, hitps://docs.pylint.org/ $24L 7T Pylint T B 52585135 .

AR, B4 Mypy . Pyre Al Pytype A AR Python YRS HH YRR IR .

2.1.3 Finfaaeas@id—4 Python BIZRGIE— MAILEITHI =& HI3LHF ?

WERARAR R H e — D ISL AR, TP AT AR 8RB AT I AL S5 2% Python K ATHR , IRBEAN 75 25 Python
il C AU . A1 THATDARERR P IR IR EE , FRIFIX LU 5 Python — il SUAFS e AE—iE A
A A T RT3

— R R R LE T, B 7E Python JER LA Tools/freeze H1. ‘B4 Python S5 {C B C 4l ;
—A~ C giiddn, VR0 AT BHUR AR — ST, AR5 R S HRIE Python BibRekfz .

B AR BB R U ACTS AR import i#4) (PIFEN), IFFERRIE Python BARFIIRH & (T NE

B ) AR, S5, B Python 255 AR Iy B A4S C UG (T DAGE ) 4w 2B £ U

XREEARIRAE ), FFQUE—ASE R BCE SCE, %SO SRR TS BR i R N B . A5, B

%iéﬁéﬁﬁ C RAGHKFH Python ERERR I A ERE, DAURI— N ISL R b IS0, HAT A SR
e .

IR, freeze FH— C 4iiFss . L NHA LN T HARFEE . —4~2 Thomas Heller ] py2exe ({2 Windows)
http://www.py2exe.org/

% —A~T.E. & Anthony Tuininga [{{] cx_Freeze.

2.1.4 &R Python ZFIERBIRENNIEIER ?
i) TS PR HE LT BRI R XA SO PEP 8

221 P PEL BB EFFESIEMRAE UnboundLocalError

I AE R B TR B REAL A IIBRETE A, S EOARTIE 5 TARA AUS 08 2 #5351 UnboundLocalError 234> A JE
EANSe/

18 e ai:

>>> x = 10

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

>>> bar ()

10

A RASIAT, {2 Bt
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https://docs.pylint.org/
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>>> x = 10

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

&3 UnboundLocalError

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

UnboundLocalError: local variable 'x' referenced before assignment

X2 R 2 RO P A R A TR, A R O A ) S AR i, A SRR AE s e A T
el 4 AR .l foo "R —MEAN x M T HHE, HIES SR R R . Hit,
HIEHIAY print (x) SZAFT HIRBIIR AR SRR AL BN & 2 IR

FE R B, T DA IR B D 4 Jr e 1 1 S i -

>>> x = 10

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

Ce. x += 1

>>> foobar ()

10

XA RAFEIRAFR, AR (5RMLOVL R REELIEIAR ), RIEFs LR e A b
B R HIE

>>> print (x)
11

YRAT AR nonlocal SEAETHEHE VR I A AT IR At

>>> def foo():

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

2.2.2 Python B % a8 HHHIRA ?

£ Python H1, {UTERREN G| AL 2 X4 e it AN SRAE SR B0 AT o A 78 A, W
PRI Ay, 3 DR AR Jer i (e

BN R NIEVF, HR 0% Bt n] AERE. — 5Tl 2K global FURtl/r e AS & n] LAR 1AM
RIVER . o5 —Jri, WERFrA & R5I H#ETE 2 global , ABAMR—EAMEM global o {RULIRIRT N E R
BCF AR AT AR XRZRALABER global MUY RBIEIME A M.

22, BiEE 9
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2.2.3 At aEAFFRENTEHSE L H lambdas EBREHEFRZER 7
fEEBE AR for FEFRAE UL RY lambda  (FL 3250 %), Bl: -

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

KR 5 A lambdas (195103, EATTR x**2 o (RATRESMIEL, eI, EATR2 5ER [0]
0. 1.4, 9M16. HiE, HFHEEZUR, FEFHENHELRE 16 .

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

KAXRE DL A x A2 lambdas [ NFAE R, TR LS ke S, F HAER ) lambda IS5 E -
AR E CERS o AEIRERES AT, x BU(ERE 4, FrARTA B R BOAEIR ] 42, R/ 16 . R nl DAiE L
B x (R IGIEIX — i, HF A% lambdas FZ R AN AL AL

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

h T WP L, R BT lambdas [ JRERAR B, XRREATEAKI T 45 <x¢ AME

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

XH, n=x 7E lambda AMAIE—DNHHYASH 0, FAEE X lambda BT, (FERA S < R0 %G
MfE. XEIRE n AY(EAESH—> lambda H12 0, FES "> lambda #1241, FES =0y 2, KIL2EHE. I
BEAEAS lambda BLAERFIR [0] IR A 45

>>> squares[2] ()
4

>>> squares[4] ()
16

THIER, R A A2 lambda IFEEAT 11, (R0 F T3 HLRR 4L

224 MTRERLELRTE?

e ARy UL S 5 R AL T YR A — MR RE R (GEHAK ) config X ofg) . HFRTER AP
PR P S ABCEASTER . SRS IR AT IR A PR RO MR A — NS, BT AR AT 5 A8
AL A S AR AR AT Ay STt ok o il -

config.py:

x = 0 # Default value of the 'x' configuration setting

mod.py:

import config
config.x = 1

10 Chapter 2. BRMR¥RMEE
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main.py:

import config
import mod
print (config.x)

TR, T ERERE, ARt @ S Singleton BT HEAL -

2.2.5 SAEREY “REXE" Bt4?
W, REM from modulename import * . SEMAMF ARG ZAAEERAL, I HAERER:
O DARIN R 2 L4075

TESCAFR THFR G ARG o O AT AT R 1 A AR i 75 (4 LS, 3l G T B2 o A A S L PR 4 19
Ao AT AT ARSI AT B S AR, (BT AZ IR S 5 D1 it 23 18]

URAE AR WU AR, 35— TR A ik -
L ARIEERLER - Bl sys, os, getopt, re

2. =7 FEAdh (2235 7E Python ¥ site-packages H 5% P RAFAT N2 ) -- 5l 4l mx.DateTime , ZODB, PIL.Image
&

3. AT R AR
A R S AT AR S B R R T, PAESR IR R A TR, Gordon McMillan 3t :

L PABERAR ] import <module>” {2 ATEUN, JEFRSAGLATPAT o {E2 24250 2 MEHAE A
5 1 AR A RIC— 4~ FK ("from module import name”) Jf L3 AL TR, wis sk, 2K
HE VAR AR ZARIEA T, NS L AMBBRIEAEIT 3 A 2 MR

TEXAGE LR, QRES —AMEEHAUN TR %l, WA AR AR e S AR RS sh Bz sk gt . A
B, S DRSS I, B AT DAER T A

R BRI R E T 6 1Y, WIA] RER 55 BRI AT RS Hh TR ACRS . FEIXFPIE DL, HEEFTRETCIA
AR A RS XA T, FEA R AR E T 5 iU - AR AR — MR G Y ik
.

A 24 T SR R sk S A A A B PR S AT S AL [B) 9 DS, A AT DA S AR S B AT R, 5
AAERRBOE (e AEPRARIERR P I AT O 30, P2 S AR NN, XA HAT . A RAEREA eR 4
LR, R ] REA B S AR EZRR RO . TR, S YOI AT RE 2 PR R — AR AL T
ety HZUOMERR S 2 ety , R Lk i a . MRS Fol 71, Bl
T HETE sys.modules A,

226 At aMRZESHEIINME?
RS IRAG ETE 1 S AR T TR S I AR A

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

SRV R B, mydidct A& —Ti. 5K, mydict MWL, AR foo () JFUANATHY, mydict
FEEA-TT .

PR KO ) 2 WO B BOAE QU B R Ge. (HSL PR DL AR ATt . BRI 2 A o 0 SO — IR P b A 7
SRR G R AR, SEANAS R B Y SRR, DI R ) S S TR R 2 5 X ISR AR B2
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e X, AR R BB . AR JCAAI None PR AT AR B AR 224 o X ] 728 o G 31 .
B AN S B By A DU T 3 Ak i

X P, ARG AR AP Y R Y — T4 > SR AN B TSR R A BN 1M ) None VRS BRIME A
BRECPROME, RA(ESH None MTESIF QISR . FHECHAMR XS, flin, AL

def foo (mydict={}):

XA

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

XA ARG AL . AR — TR AT EARERT SR s BNy, — A9 I Be 1 e R AU R
SRMEERMEGATER , FAE RN ERFUOE KR M ZAF 0 E. XA “eie”, BBz
R

# 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

ARALTT AE A0 8 — A7 il Ry A S AN (S S BB fEL S X 5 B T A Al s«

2.2.7 AR ETESHEXEFS UM —TRBEER S — TR ?

KBS BN R Y * A x> PRI S8 R ES BT, RPN T, R)E,
BERTRAGE S * 1= Y8 1 55—~ e BORH L X 2e 2400

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

g(x, *args, **kwargs)

228 eSS ZEB T AR 7

7 24 B s ROE SCR A Bk, T 55 7 W AE VR eR BN SE B e AR TEZ5E LT — e R
RS S, B, RT AT R E0E 3

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

foo, bar I kwargs 5& func {2, (Hig, 7ERAH func &, Hilan:

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

SCPRAGME 42, 314 Fl somevar M@,
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229 Bt AEHIRY LEEHIIRX ?
ARG (R R R T

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

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

KK KX

VRATBEARIE A A 2B 0 — D IC R A T X,
P REERA PN R

1) A FURBSRIM BN RIS IR STy = x IFALHIIRAE—PRIA B HLREE T
y J8 0 x FrE R E—X R XERERAE— g (91R), < Fy #HRFER5T.

2) FIEJE T mutable X5, X EREIRAT AR EHINE .

TEP append () ZJ5, XA RIGAZN (140 (101, BT NERARE WS, HI6E
FEfT— A BRI U7 B2 B SUSHIE 1100,

BERFA IR R A AT AL RS RIRAE 2 %

5 # ints are immutable
X

>>> X
>>> vy

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

6

>>> y

5

BATT AR EFE B LT < fl y SEATAME T o X2 H WEEUEimmuiable 315, 4{ANPITx = x + 1
AN M T 5 XX ERIE; M2l T — x4 R o) IR RS x (W2 T x
FRFE IR 5) . TEMRMEZ JFIRATHAE TWIAXT 5 (%L 6 F11 5) PAKA BIFS R BT AN S 5 (x BUAEFS ) 6
1My 588481 5).
FEECEEVE (11 y . append (10) Fl y.sort () R RX SR, 1ME LEML S —E8E Gy = v +
[10] Fll sorted(y)) M@ AN@H*% . H#ELE Python H (DA RAERRE A B T A ARTE ) S ll38 SR 2 19 0
EXFIR B None PAHS B O IR VE X AP AS R R B . TR LU SR ARG IR U T v . sort () PR B R
R[E AR HEF ) y RIS, RSB RG22 None, XIFFEURPIFE T =4 — B2 WinER
B2, ISfAE—RBE, ANREBRBPITH R EAIESE AR RIRAT A A0 e ez 8 5. fl, += 2
JRHR AR G2, (BRSSO s 2%k (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3]) —Ff
LA a_list, T some_tuple += (1, 2, 3) Ml some_int += 1 N&EIEHIRTE).
Wimsz:
o WSRIRATH —DAIAEXS (1ist, dict, set 458), FRATAT AME F FE 28R B E R OB B, Irg $8 W
TR S BN ERAS .
o WERFNTAE —DATAEXGL (str, int, tuple &%), Frf 18R E WA EEE SR FAERE, (HILZ
2 MBI R E R B AR [m]— AN 42
WA ATE N B2 B F XSS, RATAEH is 847, sNERE 1d0) .
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2.210 fmBHFHHSHEMERL (EI5IRER)?

THICAEAE Python "SRR MRER 2 i ot TIR(EL RS B T XSR5SR 25 A el i 3

WS AR BIBA M BT AR SR 5 A8 . 4Rl DAl 2 for XS BTR cR -
1) JE iR [m]— S5 T A:

def func2(a, Db):
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

x, v = func2(x, vy)

print (x, v) # output: new-value 100

RILT- B il i T s 5
2) AR R XM AR LR LA, T HARA R
3) JE AR (EIA] BB ) X4

def funcl(a):

al[0] = "new-value' # 'a' references a mutable 1list
all] = af[l] + 1 # changes a shared object

args = ['old-value', 99]

funcl (args)

print (args([0], args[l1l]) # output: new-value 100

4) Tl R S Y

def func3(args):

args(['a'] = 'new-value' # args is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place
args {'a': 'old-value', 'b': 99}

func3 (args)
print (args(['a'l, args['b'])

5) BEAE— AR hAN B {E:

class callByRef:
def __ _init__ (self, /, **args):
for key, value in args.items():
setattr (self, key, value)

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

args = callByRef (a='old-value', b=99)
func4 (args)
print (args.a, args.b)

JUT- B AR AR 24 B o N A2 2R A
VRN fe e iR [ — M 5 Z AR e AL
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2.2.11 {F7E Python pEIEFK &L ?

PRATRN RS (A EVE IS, s f PR XS, BN, RREEE X 1inear (a,b) fHGR [T —
ABRELE (%) KRBT axx+b BIE. FTLAGEH AT B 1 ek

def linear(a, b):

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

return result

i — AT R 5

class linear:

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

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

FEFRIERT,
taxes = linear (0.3, 2)
e — AT N2, (15 taxes (10e6) == 0.3 * 10e6 + 2.

AT YE 505 20 Bk s o A8 HLAE ARSI K o (E, i — A ] X S Be g i ad dk R ok JL A
%

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

X G N] DABFRE 2 AT IRHIRES:

class counter:

value = 0

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

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

def down (self):
self.value = self.value - 1

count = counter ()
inc, dec, reset

count.up, count.down, count.set

XH inc (), dec() M reset () FFRICHILEF—ITHAE B Z AR AL
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2.2.12 fnfa# Python h & HIRF5R ?

— Bk, GO T 2R copy . copy () Bf copy . deepcopy () o« AT XTERHARAT AR #, {HZEER
[ PAIY .

FEGRF G AT RS . BN EA copy () 7k

’newdict = olddict.copy ()

Fedn] LA i) A S A= Al

’new_l = 1[:]

2.2.13 TR BIM RS ES B M ?

XEF A H 2 RSP x, dir (x) KFaR[al— > 5 BRI HE 1 6 35 S G PRI & SR B X
W EPEA PRS2

2.2.14 FAOREBINITA GER TR RE LR ?

WHAKVOEMAZIR, FRRIFATIERGHFR. TEAN L, AR S —DAIRIE R IEAME; def
M class AR ANLL, (EAEXFE T IRER D rRIXTS. %R

>>> class A:

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

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

AR, A DR BANERINE T A ARl 4 AR B ARV, TS Bl A B
KAWL (LA PN TEER E R a 802 b, AP AR E 2 1 17— ME.

—BORVURA S BAZ A A “HLE” FREEI AR BRIFRRTES SRR N R, tHBUXAER) )
R AR A 7 T RE S A A

1. comp.lang.python #1, Fredrik Lundh 7 [a] 2 AR A T REIN 4 2825 i — DR S L -

B 2B LS00 SO 4 T N — R T (R1%) 1 E TR AR IR E 0407
R PTG LK IR RIS () IR
IR ($45) -

------ HHARAR Z B E A R 2 2 7 BURA A 24 T A G 1350 |
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2215 ESEHFNMERRTA
1Z57E Python HURNZBHAF. XAl

>>> "a" in "b"’ "a"
(False, 'a')

M TS AR AT R Fah N MR 2 AT, PAEACE & SO 24

("aH in "b"), "a"
MAZ:
"a" in ("b", "aH)

XA IR AT (=, += 45) RULFREILL . ENEAREIERIZEAT 2 ETE ) T TR 2 AT

2216 EEE5EC W ZBEEFEMIIRTA ?
A ANVEEIT:

[on_true] if [expression] else [on_false]

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

A& Python 2.5 5 ABLTEAZ AT, WA B 2 3 s 54T

[expression] and [on_true] or [on_false]

SRIM X ﬂ“ﬁﬁ(&#?fz‘ﬁf&, 24 on_true BAG R RABRME I & 45 BRI &5 . BTPA, T ... if
else ... JEXB@aELT.

2.2.17 E&BILLA Python RERIEMBITIER?
APA. JHHZTE lambda R4 lambda KEIW . WSHLA T =12£ B UIf Bartelt ()75 B :

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 Fibonaccil 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,i=IM,
Sx=Sx, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru, yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=lambda xc,yc,x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*xt+ty*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,y,k,f):chr(
64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range (Sx))) :L(Iut+y* (Io-TIu)/Sy), range (Sy

(FItgkEs)
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GBS E—5)
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 B2, BRAF ]

2.2.18 FAHSRHINRPMFL (/) BHAEBR?

RS EI IR TR EZ MBS RIURMEES . (URMEESEA 9[\35"“% 2R FER 3%
ORGSR, SHOASET BT A Bt §'Jff/ o B, divmod () @&—AEEZ AU PR E
S REL. BRSO R X

>>> 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.

BN FRBENFLEREN MESH R URMER S . Hit, W@ T 28N divmod () 2 &
o

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

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

2.3 WFHFFEH

2.3.1 a8 E <t 0/ h RS ?

TRE — A\ HERIE , WAE N BERE Z B — AR — A NG SR PR o AR T4 filan, A58
7" BN /NE 107 (F it 8), WA

>>> a = 0010
>>> a
8

e R R R AR . B N UE R A TR A NG EORE TR X i RO
HAAN RGN - WJ!ZHY{ Python f#RE i i A

>>> a = 0Oxab
>>> a

165

>>> b = 0XB2
>>> b

178
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2.3.2 Att4-22//10 5RE-3 ?
REZRAIELD 5 JMIERS 5 8 WRARARZEXREER, H B OGS

i= @ // 3 =3+ {13573

B2 FEBR b ) RS . C [RIFEEORAARF—2, - HmiFaEmda 1 // 3 S RENFEMf L ¢ 51
—[EﬁL:j l —_‘ﬁo

X Los 3 oRUE 3 ATERIN SRR FRAER /DK, T 3 N IEEMERNEEE Z, I BSLhs BT
Rk 1 5 7 MEERN >= 0 SFEAHAL. WRIAEREN 10 B, HAR2 200 /NG ZJLEF? 190 %
12 == 2 @A MK 190 & 12 == -10 MELSIEIMIIFE.

2.3.3 A BFHRERAHF?

SEFECBC, T ER int () RAMTESS, B0 int (1144") == 144, M, T float () %
Wk iF 580, Bilhn float ('144') == 144.0,
PAIAEDLT , X e E SR B 4+ VR R e, L int (10144 ") == 144 JE{H, M int (' 0x144")

£5| % ValueError, int (string, base) %325 A AESEHG E WL, Hlin int ( ' 0x144",
16) == 324, WIRSEEREECH 0, WIH%E Python ALMIAREECT . W% 00 Fom /N, 100X Fom T .

WURAR R A AT R R, WAEE A N B eval (). eval () MBELBREIF HA LA MR
BN TTRE 2 N BATVRA B B Bl ROCR Y Python SRk B, JIAF AL A __import_ ('os').
system("rm -rf SHOME") iX¥HERARIIFR H .

eval () HARECF MM Python FikURCE, XFE eval (109") K& SEuBEER, BN Python A
SR HE B L2070 CO” BRI

2.3.4 IAHRFRBHFTIE ?
BIANEENGEL T 144 SR30 R AT ERC 1447, AT B R B 3 st () o QERARZERIR N T il s\t il

B, AT N E RS hex () B oct () o MAEH AL, 1525 A f-strings fl formatstrings %5 /NA7, il 40
"{:04d}". format (144) A 10144 1 "{:.3f}".format (1.0/3.0) Ak '0.333",

2.3.5 IS FFFER ?

TeikiB ek, PN PR IR AT R . TERZECFOLT , AR 2% AR R A5 Rl o KA i — D AR
H2, ARARAREE— AT DUSHIE L Unicode $irIR 4, WIS io. StringTO IR array #ibk:

>>> import io

>>> s = "Hello, world"
>>> sio = i1i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sjo.write ("there!™)
6

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

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

(Rt
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HEH L5
>>> print (a)
array ('u', 'Hello, world")
>>> a[0] = 'y’
>>> print (a)
array ('u', 'yello, world")

>>> a.tounicode ()
'yvello, world'

2.3.6 tNfA{ERAFFFERERRN/GE 7

ECEZLErSDIRrSTzE N

o SRR A R HR R B R R Tl . X B ) BN T AT HR A 5 eR A4 B
— 2. X TRHALE F T case G5HR) FREHTY:

def al():
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 [ NERE getattr ()

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

THHE getattr () A TFARMXT S, WFEA. J5Lf), MBS,
TEARE R sh 2 T A4, Bilan:

class Foo:
def do_foo(self):

def do_bar(self):

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

e il locals () B eval () KA H BREA:

def myFunc () :
print ("hello™)

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

f = eval (fname)
£0
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Python Frequently Asked Questions, (E] 3.9.0b1

WE: W eval () BT HGR . WERRBEL N EEFRFRRNE, IR RELE AW AT A
AR R R AT AT

2.3.7 REA S5 Perl iy chomp() FXMFHZE, AFMFFFBRPRIBRERERITH ?

A s rstrip ("\r\n") WA S BIORBIMER A BHATRF, AR bR 21 . AR P AT
S R AT, HREAIAZELT, WA =S4T AHA T4 -

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

. "\r\n")

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

'line 1 '

T RAE U A7 ORI AR B, BTDABEA] s . rstrip O XA X TARSR YR

2.3.8 & F scanf() = sscanf() B4t R4 ?

BEA AR B

X1 B S A SBATT Bl (R IO MEE 2 M EARF R AR split () R ATNAEIRIE A PAZSAE 43 bR
BRI, SRIEMEA int () 3 £loat () FFFR TIERER FAF RSO EE . split () CRF3ER) sep” T
%, T BT ST AN 2 B AR ) 15 250 o

PATHS IR A ST, IENIZRIA A C K sscanf () B, WHEEAIEMES .

2.3.9 ’UnicodeDecodeError’ ’UnicodeEncodeError’ iz {t4oaEB?

T, unicode-howto

2.4 thgE

241 FPHEFKET . ZINAINREE ?

BT, ORI HE, NS TIRA T R R R S
* A[AHY Python SEHLEAT AR FMAYHERERS . A FAQ H HEAFEH)ZCPython.,
s IOATTRERERIE RGN S, JEHZAERIE 1/ O s AT .
o EIRIAEATARS AT, BIRAR BT PrPURE (25 profile Bith).
o G EEE AR SRV AR RGP IE A (S timeit BR).

. ?%ﬁ'l@;ﬁ(ﬁﬁfﬁ%%l/\K%%ﬁEE%%ﬁE%*EI’JIEUHZEﬁ7 A RAFRAHEE R Gl Bl s e
fAR) -

TEEALE, e Python YA MR LZH 15, PAR&—L8n] DU B AT #5232 (X1 RE K1 1A — g s ) -
o MR EE R (BCEBCHFEIRREE) AT AP A H 2l e A0S (o A SO A 3 15 o R B A Ak o
o i FIERAIBERESSH . 2% 308y bltin-types Fl collections fRbk.
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o UPRUEPERR PN TIATHLLEAER ORI, FTAE OSAERRELRUE) HLAEAT REHR th A AL T (7 S R
X C i SR, BIATNE RO — 28 R, KRR, BN, R 1ist.sort ()
W EIEEM KR sorted O BB THIT (F XEERPBMIERRBI, #5217 sortinghowto ) .

o TG ) 0 3 ) B 0 G 2 A SRR s A T DA, AR PR A1
VRIV %o FERN SR, R @ AE NI RESO R RTE AT (Rl R ok ] S A AN RIS ) o

UNSRARE 38 F 40 Python FRvFRYR M, AR A —L8 THATPALEARGERS L. BN, Cython W] AKFREHLE I
¥y Python fURS A A C 97, IF HAT ATEVFZ AIFAY-F-& L. Cython R LA 4wik (FIR]iEmI2E
BUERE) ORI BT RS T I AR . AR C AR REA R L, WALABAC 5 C ¥Rk,

hz%:
LI PEREHL R /) wiki TUTH .

242 BENMFHBEERE—ENRBUNRERMTA?

str Ml bytes MR AN, KILR 2 A R AT, ORI e A — i
Go FE—RIET, SOzt S TR R 007

RERZA str MR, WHEEFENHRZFENIA—MIIRPIAEL BTN str. join () ¢

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(%~¢é@ﬁﬁ%%mﬁﬁ%iosunmm)
PR LA str W5, #IUEHAKIERE (+=12584F) VB bytearray X4

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

5 FF3Il (h/FIR)

2.5.1 INMAFESTA TR Z ELEITHR ?

FAIM) RS tuple (seq) APRHMEREIFS (ks FRRAT R ERNTSL) Hedie ok BA HH R HES I 0 A1 ) 4% H
RITC4
B4, tuple ([1, 2, 31) 774 (1, 2, 3) i tuple('abe') 724 ('a', 'b', 'c"). WESEH
—NICH, EASREEIA 2R B [ —X 5, Jﬂﬁilﬂ%ﬁfﬁﬁZE%/\XT%%E‘%JTDQHHTHE—I i AL
tuple ().

FE ) v 4 11st (seq) ﬂﬂfiﬁ?ﬁmTutﬁ%ﬁ%%ﬁwﬂmaﬂﬁwu IFﬁT“EI’J*El_J Hka . B,
list ((1, 2, ) PR 11, 2, 3110 list('abe') %4 ['a', 'b', 'c! ﬁu%f%ﬂw—/\ﬁu%
BEafg seql: %BH@J@~ as.uzlio
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2.5.2 HARGHFS?

Python J7 41 | IEAUE UBUE AT 5 B RG 5. XTIEEUTF S, F— 758 00 1 RS ANFS, K
i, MT TS, BEE TSR - MBS P58 -2, KIEHE. FTRAACH seql-n] BEAHY
F seqgl[len(seq)-nl.

@%%ﬁ?%ﬁﬁ%ﬁﬁ@o%mshﬂ]%%ﬁ?ﬁ$£ﬁ%n*¢$ﬁ7ﬁﬂ%%%%%%@?ﬁ%*
RRHRATAT -

2.5.3 nfaLAE RBSIR RIS KT 7
i/l reversed () PWEMREL, iX/& Python 2.4 13T fg:

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

XA URERE RS, T b — A S ) I ) AR DA TR AR
£ Python 2.3 L, Gml DARE 9 U1 ik

for x in sequence[::-1]:
# do something with x ...

2.5.4 WA MFIRPHIBRESTR ?

A KT IARAERIVF 2 07 T8, 1515 Python Cookbook:
https://code.activestate.com/recipes/52560/

WEREANEEHRHPIIR, EXHETHY . RIS W FRRBIE T, MEREZ

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]

RPN R FTA TR T A e R (R BT R hashable ), S H 2 R

mylist = list (set(mylist))

RRRHIREAR A, WTBRESR I, AR5k M 5% .
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2.5.5 t0{g7 Python S EIEE4R 7
{5 ) 2%

’ ["this", 1, "iS", "an", narrayn]

SN FAENS B 2B TT A2 T C B Pascal £41; EEIXHIET, python 51 A& 142 A FZFEBUAIRT 42

array BBGATRIE T OIHE A R ORI E R B 5, (HENRTIEZ ISR . E2ER, B
TY A JRIE E ST BAT SRR S i 4544

BLPREL Lisp FEU0 5128, 0T ASE I JCZHAR Y cons BTG :

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

R FE A AR, W] DA A e 4. X BUBCHUL lisp car 92 1isp_list[0] , MLl cdr ()2
lisp_list[1] o FAGTEVRHAE BRI ERIRMEA XS, PO EEH AT Python 5121152

2.5.6 RIS HFIFR ?
AR RS IV — X BRI 2 A

’>>> A = [[None] * 2] * 3

WERARATENE, FERZIEHA:

>>> A
[ [None, None], [None, None], [None, None]]

R, BIRGH—TUR(ERS, SFEINFEZ A E N2

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

HA i AET M~ X9 RSATEE B A2 0l R A, e R0 BA X R . *3 Gl T
JER T B2 3 AT X ATRBEE LA TIA T, @WE—E AR .

EWPMEE R SR8 — IR KRS, AR5 H AP IO A ) 2ok E 5T

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

ROFERA 1M 3 AR R RIS AYSIZ . Ut T AGE I 51 gt X

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

BCE R T AGE PR B R i ;. o e 44 )& NumPy
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2.5.7 UL EMATF—RIIMR 7
QLS GikES SN

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

2.5.8 Aft4 a_tuple[i] += [item’] KERITIMERSIEARE ?
B M A SRS S B SE S, — R IR IS BT E T ML EAF, TR Python thfELE T AS IR ]
AFHFPOR [R5 42 .

LA B AEAT T A Hh i ) AR G 028 B 4 SR Pz ST 1O 17 DU S 3l ST Y, (EAEBEFRATT R
PA List Fll += K26,

UNRARE X

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

TypeError: 'tuple' object does not support item assignment

KAESHERE PR RIS WH): 1 25%5R a_tuple (0] AN, WHRXRN (1), FHFHIGERISR 2, HA43A]
AR AR 2 IREL T4 0 SouRhtRHi s, BN BB S B TR T8 [ X 52

FERJZZ AL, DA ISR A T i) KBS Xk

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

TypeError: 'tuple' object does not support item assignment

T ICALR AT, BRI H5 25 | st
0 R RE S {5

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

TypeError: 'tuple' object does not support item assignment

KAFEE RO NSRIZI, A — N NIZRRES: BRI, (HRUSIMERIEAAR T

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

B TS, ARFFEALE () R —DXIREI T __iadd AT, ERTEIAT += R {ER
BORA, FHHHR HERE TR AR (0) X T9#0kYE, __iadd_ S THESIK LA extend If
R EZFF . I FHIREATATLAGE += 32 1ist .extend f “PREETT”

>>> a_list = []
>>> a_list += [1]
>>> g_list

[1]
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XA T
>>> result = a_list._ iadd_ ([1])
>>> a_list = result

a_list Ir5| X G EBUE e, 51 HBHE SO SR B U (ESY a_list. WR{EMRAGIRBAZ
e, WAERTIH a_List ZHIBG | I FE-—X G5, (RU5R AL T IR R

P, FERATHICH R B, R B T

>>> result
>>> a_tuplel[0

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

= result

TypeError: 'tuple' object does not support item assignment

__iadd__ BT, PLHIERGEI T S, (HERA result 80T a_tuple [0] EALAGMAYH XS,
IRV NIER IS = W €2 IS SpTied b= U i DS

25.9 FHBEH—INMEZHEFE: {REERA Python fiff—4* Schwartzian FFifL ?

A ARIAY)F Perl 41 X [¥) Randal Schwartz, ‘&l 18 /AT 2B 2 HEFPE (sort value) ™ 4 & F X} 51 %
TR HITHEY . ££ Python 1, fifif] 1ist.sort () LN key S

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

2.5.10 fnfaiRHE IR PIEM — N INRFITHRF ?
FENEFEEITHME R, MEERIRIATHIT, RIFHIE IR T,

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

["what", "I'm", "sorting", "by"]
["something", "else", "to", "sort"]
zip(listl, 1list2)

sorted(pairs)

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

>>> result

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

R —H BRI R 2

>>> result = []
>>> for p in pairs: result.append(pll])

WRARGEFFX A A T e, IR A m] B B R X A i A & i T ) 810 et AR, R B2k L
B LR ER WM. A7 B, append () #AELBIEH SN, BRTMHH T Ik
WEGR R AR, (HE VIR /R TR, T HACHH M. 56—, ik result.append” F5 24 /M) &
P =, WA T X 28 o R0 ] S P (T

26 Chapter 2. BRMR¥RMEE




Python Frequently Asked Questions, (E] 3.9.0b1

2.6 MR

26.1 Htam3?

FBE I P TIIE R QAR EXT R KX FPCUFBASOR RIS ARG, LRI REE T RE TR
R (mtk) M (Orik).

KAl DA TN HANSE, Frz AR (ES), B4R ERM RN, XFEn] DU 4k ok %
LML X R Bilan: AT HEA — Mailbox KERMLMIFEMEA L., BT MboxMailbox,
MaildirMailbox, Out lookMailbox FT-AbFR& R MEFEAG .

26.2 tAaRFE?

TS br R SOP R AT x BRI, EEAROY x . name (arguments. . .) .

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

2.6.3 {t4ax self ?

Self 2 77 S — DS EIE AT Bl W FREARRIEANLH] <, K meth (self, a, b,
c) Ebr EWIZPARHN x.meth (a, b, c) ; MTHHHKINERWIRA meth (x, a, b, c) .

BESF A 2L AT k7 L AR P R XAER “self” 2 o

2.6.4 IfTIEENRET HBTELHH-FR—1 36 ?

Al P E KA isinstance (obj, cls) . RATASRAE—TCHTM A E BN E LN NS 26 NER
LA BE— AR SEH], FlA isinstance (obj, (classl, class2, ...)), WAPAMGEIEAXT
S IZL5 N Python PYE ST rp B —ANZRANT4 ) Bilil isinstance (obj, str) B isinstance (ob7,

(int, float, complex)),

HERRZHRRF AL HE R isinstance () o ARRRACITAIIE, IR
KGR NARAESR T SO R EPERERIAT N, AR A X SRR E R T AR W 2.
wn, ARARA — AT LB B

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

BT RAE A K B > search () 5k, ARIETAMNE:

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

class Document:
def search(self):

(Rt
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(R —H)

# code to search a document

obj.search ()

265 ftamZEHR?
TR P X RS (WHCABER) o RSB — R x I R o — ANk 47 8
BATAR 2, ERRBERCGIRA T IARRT I, HREETA HA A AT S x BIRA R 4.

Python &7 51 A PAFRFASC IR ZRAE . BIAN, PATRIRSEI T —A2K, LRI RT3, (ERErA 5 AR
TSI SPNCE

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)

TEX B Upperout KEHE X T write () HEERH TIZM self. _outfile.write () FIEZAIFSEL
TR KGR i HAb B BT A R 2 self . _outfile ¥4, BRICREE N _ getattr
FERTE); WS BT S5 T EA 2w g v R 245 5.

TR TR kUL, ZFCTTRE AL S E 24Ny A, 2 HE 0 P I 7R B O TR B R, S
MEX __setattr__ () L, I HIZFBL /N, _ setattr_ () WEASZH KB LT AT
A

class X:

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

KEH __setattr_ () SEHAFMEN self.  dict_ KN H BLRAFRHAR XN 2T i ehRIEIH

2.6.6 ITMNEBEEXMRESSCRARAERPE LN FHIE?
{FHNER super () HBE:

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

%+ T Python 3.0 Z RIRYIAS, AT AEIEFEME I 280 XT3N class Derived (Base): ... Z KK
FE L, W PAKFTE Base (8 Base I —A9HEEZ) HE LT meth () 814 Base.meth (self,
arguments...) . iXH, Base.meth @—PRIEM I, HILETERM selt 240
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2.6.7 INfarALRACEDLAEE RS B3k 7

DA R E SRS, TR AP USSR, FRAEREAN P T4 AR5 SR o2 3l 44 A £
?ﬁﬁ%if%iﬁ%ﬁi; RS —T, WRARAE SIS YE (B, Bk FoeRmal ivE) SO, x4
BeIG AR E. Bl

BaseAlias = <real base class>

class Derived (BaseAlias):
def meth (self):
BaseAlias.meth (self)

2.6.8 nfa BIBRFSAKBUBFIRIERTGE?

Python SCHFESEARFIEE A (FE C ++ B Java I9FE L)
XHFEESEEE, RS E M. 2O A, st eI E T A 24

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

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

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

XFALR ¢ K HE isinstance (¢, C) NHE, W c.count [RFEMIEN] C.count, BiEWic HY, H#&
M c.__class__ [H%]| c FREFHRIER DRIENRFTER.

R fECHENTENT, % self.count = 42 XFEMNIRERFAE self H B FHM P HE 4
R count” PANAH LM AR EE B 40 ER S B IR A PR R 2 RIS, TEIR R AE RIS 2 AN

C.count = 314

BRSO AT

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

SR, BRASERS RO B SE B 7 v 1l — ] SR R R g e £

def getcount () :
return C.count

LA PP IRERITERS, DU MG X (RRRCHITRIERD) IR BT
B,
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2.6.9 {7 Python hEHFEFRL (HH%E)?

XSRS PR BB TR, AR REE 5 1 5 IR i e ) R S0
15 C++ 1, REEHS

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

}

1 Python #, fRUAZNidn S — MU KL, SEEOASBERITA RO, Bian:

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

AT, B R
PRI A — A R SR, Bian:

def _ _init__ (self, *args):

AR 5 3838 T B A D7 4R S

26.10 HE2iX{EH __spam , BB I —/1%XTF _SomeClassName__spam BJ5EiR{S
2.

PARUR R EAT KA Bty “ 447 DABRE—FhE SR A B fay B A 0 77 38 ARy __spam
MFRIRAE (RAHEMADTRIL, BLZRH-DTRL) XARLYPHEHN _classname__spam, HH
classname KRR TATPRTL T RIZH) Y HILR A TR

RXIEAREPRUEAL Y : SN 598 ] PATT )7 _classname__spam” J@ Pk, FAAASR(H AR R __dict
Hal L. 12 Python R 53 MAHRAN il X AP ALAT 28 44 5 o

26.11 XEXLT __del__ 7%, BEMBRMREEBEAE.

XA LA AT RER R A
del 1BAAR—E WM _del__ () —EHEBDMNZM5 T, R G B8F, 4R
_del_ ().

WARFAREE SRR (B, S TZEE — NI, B LGERE — A TRIRGR) , 5]
TR GE AR 2R 1122 . 45 Python /R 25z /T — MNEZORK X AL G, (BAEBIRES 05 L
HEG, MIRNESS T REFE BRI SE T, B __del () FYEWRESHEA T AN FEHLAY i) 958 i .
PO FE—A M, 2AEE AT ER . TR E, Mg __del () BEPITIT 2R, BAR]
PAIZAT gc.collect () Romil IR, (HAE—2BRSHTEIL T, XSAGEA 28 NI

RAEH RIS, HEXNSR EE X—N B close () HEMELE 22 5T BNRE—IMFFEE.

XA close () JryEm ABBRIIMERS 1A 7 X R @ k. A2EHEMM _del O Wiz __del ()
P close (), JFH close () REWHPRTT AR IR —XI R 2 UCHBI ] .
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7RGSO T 2 ] weakre f BB, IXBIBFLVFEHR A X G A S IS R Biln, B
AR R AL ARG N E R S50 (R GRS

RJG, MR __del () WEBIESHE, SAELINEITHE sys . stderr .
2.6.12 fn{TiRELE FESEBIRTRSEBIRIFIR 7

Python RPRERZE (B8 EAL) WA LB, GRT DA RIS s B TR, DAE I PR B > SE Y 555 |
BN FARER BT A S0

2.6.13 Hfta id() MEREERTEH—H) ?

id () R E—AEEL, AR R A A R N ARIE @ ME—R) . A7 CPython ", RN R A A A7 HLIL
P A S EAE N PR R 2 )5, T — S QB B R e N AT AR 2 XA i T
ey

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

XA~ id J& T2 BIAYE R BN 5, IFEPET 1d O PR EIIER . 200 PR B AR id X5k
TSR, W RIERHERA R — 5

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

2.7 EIR

2.7.1 nfagIE.pyc X ?

B MR R F AR (B0 E 2450 B 4 SO 3 S TR SO HE ), HETEXT Y. . py SCHERTEE H %1
__pycache__ FHE NMIE-MECMIFRILN . pyc XM % .pyc U SCHRA L350/ 5 %
M. . py jC#F%*H)IﬁJ, FHPA cpyc WIEZE, HEESITNEE T AT R E python “HERICRS IR A . (P
%1, PEP 3147

TR oy SRR AT RE R PR & A 2 TR SO H SRAFEAUR 8T, XK __pycache_ - HRILEM
B, 2BV, WERARAHRE— H%FEHF%U’FIJ?{EM% P B0y R Is AR P AT R & A= 1), i Web
55 25w )E T X A o .

4 dE % B 7 PYTHONDONTWRITEBYTECODE ¥f 3% }z% )4 AR S A B B H H Python E.F 4] 2
__pycache__ T HFHKE i E A%+ H %I 6E (* M. fEiEas %65 ) mdatss A ah . pye 3¢
14,

TR EHIBATHY Python IR ARHAL N A, WILASAIE (pye SC0F. B, WERIRA — A2 gkt
X foo.py, EXFATH M xyz.py, BIRETT foo B GHTH AL umf4 python foo.py),
MR A xyz Gl —A4 .pyc, HHN xyz BESFAR, HASHN foo | .pyc X, FH foo.py NEH
AR

2.7. R 31



https://www.python.org/dev/peps/pep-3147

Python Frequently Asked Questions, Z(E] 3.9.0b1

WERARTTEN £oo B . pyc IR Z R ARIBIRAIE . pyc UF—ARAT A py_compile

Hl compileall bk,
py_compile FHREENS T giidt L mibith . — Bk R 2 B AME HZB Y compile () KL

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

XK cpye XHEHAYE foo.py MFENIE FH __pycache_ T H (SRt ] DA ml ik 241
cfile REHIZITHN).

YRIB AT DA ] compileall fbk H s i%—A H sl A H s FARTE SCF. BARME AT DARAE @ 4142
INFFHIEAT compileall . py HHR MU £ Ei41% Python U H Bk 1%

’python -m compileall .

2.7.2 IfaR B S RIRIR B R 7

RN A A TUE L4 JmAE i name_ REIH CRUBRAFR. WEREREDS '__main_ ', FEJP
R NlAIZS T, WE, dd e AR R G ST RIS B, RS A _ name_ 2
Ja, ARETZ IR A

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

if name_ == '_ _main__ ':
main ()

2.7.3 IAILERBESA 7
fBBL A A PR

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

] R I DA T AR 2B R
* HIETFA foo
o QIR T foo W43 4 Ry &
» foo Y HFIFITIHIIAT
e foo 5§ A bar
o AT AT bar 1754 A8 &
* bar H4iFI IR T
* bar FA foo (i&jg—=#Hff (no-op ), HNCZEA 44N foo HYKILR)
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¢ bar.foo_var = foo.foo_var
RIE—HRMT, 2N Python iR A ik foo, T foo (14 R AR 2 2511 .
BRI import foo , REZEHIERR/NMH PN foo. foo_var I, A LRI,
XANEEA (D) =Rl RO .

Guido van Rossum B from <module> import ..., H¥rgREBIERET . &R B
AR IR A AR Bl B R L. X B IR AR T ARG A <module> . <name>

Jim Roskind ZHITE A M 422 DA 7 SR AT 20 5% -
o i (BRER, RERIATRE S ARERNE)
« BNEIH
s WA (BRENBAME GBI 2R .
van Rossum ANEWGXFI A, B FAMITE—AFEERH, (HXFhr Emseam a2k,
Matthias Urlichs Z i RS, DA EEATRERIHTT A
X SEfE T FH AR EHEF .

2.7.4 __import__(’x.y.Z’) iR[B] <module 'X’>; d0{a5KEL z?

ZEMA importlib PR HEEL import_module () :

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

2.7.5 HHHEETSFAIHERAEHFEANEH, IETXLFTETRER. AtaZH?

H TR —EE RN, Python fUFESH — P ABSRISEEIB BRSO R AN, fE— > HIFS R
AR H, BRI P AR R AR, I8 2 BARE TR BT IR AT 22 U . 00 i i i3
I R, AT DA T 4

import importlib
import modname
importlib.reload (modname)

el EMEORANE 100% 77 To—2K o FRal @ el S an T i A pd

from modname import some_objects

REAREE G IHARAS I S AR R o AR 5 380 S, WIS & OB A YRS B ABE AR 38 3L X T RE
FEOAUNFET 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 1s false?!?
False

UERATED 2RI G/ “AiiR”, BN A ol 2 Py
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>>> hex (id(c. ))
'0x7352a0"

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

34
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CHAPTER 3

T £ E DL a) @

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

Guido van Rossum Yyl g HEREA T/ AR OOHE, FF B 1% 1 Python AR JF TR IHNE . KZBALE
— B ] e R XA e

M T BATHUREHRSE S, AT A B 7 415 N R85 Z AN AT B /R C RF S il 3 BoX
FEA A B

if (x <= y)
X++;
Y——s
z++;

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

PN EA THIRIZERAETE S, FTPA Python SRR D) BB 4t WAR vh 5¢ . 7E C A VFZ A IR EAESTH 519 J5
Ko R PSS RANREE S Z )5, 405 (BEEORES) 70— Fh XA A RS i w2
O NBGEA AEFIR) o

VFZ OB AHERF T AR/ S5 A5 B —47 o XA K, IR 3R TSI B 25 R], SERFBEME LARY
PEFPHEAT AT T . FIARKSOU Y, eRBRZ0E & — e (140, 20--30 7). 20 47 Python W] PASE AL 20
11 C R TAE. XAMBGRH T THR/AT RS - SRR SR 2 Hoh i R - (B 45k
BT iRREEaR .
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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 HiA X2 Python HF)—> bug. HIUARZIXAE:. X5 Python KANK, M5IEET-G WTAL B e
RETEKR,

CPython 1) float KA CIEFHHY double KAPATLFME. float WRIERAFIERAGE (HHH
53 fir) FPAf —HEHIF AR, T Python (] C 4845, I 2 0BT Ak PRLAR P i BE (4 SE B A T B F
X EREF RUBFM T, Python AT RRMT 42 MATINET , ©1F C Ml 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)

JAAY 53 (0K BER Python i BRI T 15-16 L/ NIRRT o
TR SRR, 1S I Python HREHY 3 mFFA—H.

3.4 [[fa Python &R E] & &)

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—

A2, Python I FAF LN SRCF A “HA” o ALMIEIERA SKHE 8 O HAL(E, 1E
Python w1, ALAZNEERA HF 74751787 HRCH HAAE -
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3.5 At awMEREENLFFARAPEXER “self” ?

HCREAEAE Modula-3 5. A ¥ 2 I Bl AR AR HEH «

Wi, EHRRERE, SRR AR AR A R R AL . Ik self. x B self.meth () HDAYY
FEMRT], RIBEEA TR E L, WA MBI A, 16 CH+ o, ] DA Bl /DRy as S pE iR 1
W (Rt e R AR WL BA 5 R ) ——(HJ2AE Python Wiy JryiAs A ], B AN AS $ 7 S i
o 2 C+ Al Java S AR MHEZOR LB B ME A m_ AIZR, IHIHGX AP R QUM X L5 = 8 A 1

HRk, WA AR 2 R X5 | SR E R HIZ %, AT RIS 76 C++ i, QERARAEE I ZEIR 2R 26
FRESEEFHTYE, RUAER : : 3247 - 78 Python FARA[ DA% E baseclass.methodname (self,
<argument list>). XXT __init_ () FEEFEEH, Feil@IEIRAE T EMEY R 2 MR
V&, ML AR = B2 VAT

e, Ef T AR R EE AT Sk T Python iy AR B (ARG ) 7E R A PR R T LA
Of A AR 4 R) BRI, WA AR 7 A R R — MR N 17 4 i — A S5 09142 i A 2
— AR, BRI A LI (T RCRIER) o C+ 3 75 R EX — 5, {H/Z Python 4
A, AUCH TXAHMEIA BB . FHEEW self. var REFHUFH TX SR U, X)
TR SEBIAE &, WS self.var BMAE X HENTRIAERR & 4 FRr 51 AL RO H k. A
THUL, JRITAR BRI S A RAFAE T A A i 24 25 (8] o, SRRR 2E45-9)F Python i F IR 44 23]

3.6 At A aeERENPRE ?

H Python 3.8 J1fy, fRAEMIE]AY!
IREFR XM RI2FAT = A A B

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

%05 PEP 572 T ¥ .

3.7 Hft4 Python 3tEEEThRE (40 list.index()) {ERAAERSSW, ME
fhhie (30 len(List)) {35 A FEscH ?

1E 4N Guido T :

(@) W TR AR, FIZRR A S EA S L - W (R ) BRAERCA P A E ISR
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) BIACASIS , UAIIE E2ORARIAFARVIRYRE . XA PFFRATPIRH: 45
e MNRAL, SRCRHAAS . M, FIEE xlen() I, WM LR AIE x 2 REARSEBLEE L 245
sE R MEATRIE len() RAGR A AT 430 ERUMIIZEA getO B key() J74, B A2
PFAYZEA write() J7IAIY, FRAE/R S REI AR

—https://mail.python.org/pipermail/python-3000/2006-November/004643.html
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3.8 Aft4 join() B—NFHBHEMAZIIRITHLE?

M Python 1.6 J¥tfy, FAFHRALRF R HAGRIEIS Y, YPSITTiRRS, BT AR AR Dh e S5 1R 4 i) String
*ﬁ%%%i&(ﬁﬂ‘%ﬁtﬂﬁiﬂﬁﬁﬁﬁo 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 BT ER SO (String Constant) 7 BRI TAER ", AR RLYFIE, (H1R545H
SR R AR AR E S SRR I A AR b Ao VR A Bk, WUV 2R E B (e 3o I
RATH -

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

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

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 AR o SCbr B RH 2 53 5HHY . 1E 2.0 ZHiHY Python JiCAH, il
XA A

try:
value = mydict [key]

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

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

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

TR FPREE IO, AW DA value = dict.setdefault (key, getvalue (key)), {HEj#EZ
WM getvalue () BIETEE, KATERTATEOL FERS BT AL o
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3.10 H{t4 Python thiEF switch = case {§4) ?

PRATDAE ST —Z N if... elif... elif... else. WS SERHUXI TAE. ¥T switch iBAERC LA T
— SO, (H AR R A A S AT R T R s A . A R SRR TR R B Y HPRES, E S H PEP
275,

X KR T e AT e R A DL, W AR — A58t o case (LML) SER T A R . BN

def function_1(...):

functions = {'a': function_1,

'"b': function_2,

'c': self.method_1, ...}
func = functions[value]
func ()

TR IrE, TPAEE M getattr () WERR AARE SR I BRIzt L :

def visit_a(self, ...):

def dispatch(self, wvalue):

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

WO B AT, BINABI ) visit_ o QSR EAXFEREIZ, WIRERBAZEENIE, BlE
PSR X5 AT AT 53k

311 BEFAERERPENLTE, MESRBSETRERSNSES
BLg 7

B ORSER)Z, MRS 4 Python MERRMUERS 2 /0 —4> C Hitit, LA, $7fnT DAREI []35 Python.
L, — e TR B C AR .

HS 20 SIafse, Stackless Python f—NSE HUFBO TR IERS, T DAk C Hitk.

3.12 [E{T lambda FRRAFHER & 7 LR(E

Python f1] lambda kAN BEFL 71547, K4 Python [HiEYERE ZL A BEAL PR S AE b N BRI iE ) . SRTTT
1E Python H, X FfAN@— N EW A, 5 HAES I INTIsERY lambda 32 5OR[H], Python [¥) lambdas -
e FhELOAT S, SRS R B

PR 22 Python H8E —2%F 4, Wl AYEAHBE R AR, BHtL, (fF] lambda 177 i A SO pR R
ME— It SR ARAN TR EN pR A B — D AR - X g — DL T R AT 4 (5 lambda A0 AR B x5 258
SEAFHIA]) 1) JRAs !
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3.13 Python TILI#EIR R REE S C ST HMERESH?

Cython K7 A n] By R Python BRI A% 2 C P . Nuitka j&—-f Python 4 il C++ {UR 7%
Gy, BAESCRPERERY Python 157 . BE4IFM Java, n[PA%IE VOC .

3.14 Python in{a& IR0 ERE?

Python 774 B AT BURT 5L 8. Python [ARHESEBLCPython (51 T HORAE A W Y5 RS 5, F0l
JH 5 —RILHRRUCHES | IORER, 2 S SAAT I ERAS: I SR R A RS W] U7 I B A AT B T LR R . g A8t
BT PATESR I RBGEIAGE 5 B AL A 2 R R 4

HZ, HARSIHL (A Jython B PyPy ), ) W AMKHUARRIRIHLE, 405 A ry bt micas o dnRARAY Python AR
AT 5 T RCEEBIAT A, WX Rh 22 53] B S 80— LU RS AR AL

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

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

ks b, i CPython IG5 VT BUMWHA BB 5, BESBIBIERY f H S RIATRT— A3 2RI, X464
[ GC, XEESCAFXI G RELAAR AR ] 1B (RTREARAS A el ()b ) wioliedle (RO
ARG S AT ) TALAT python SEELAGAUTE, IR S8 06 PHAZ SCPF i with 1545 Joi€ WA BT S 40
i, XA

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

3.15 [E)fa CPython 7<{i FAE % 18 #0141 35 [=1 e 44 1 ?

FidE, SORE CRRIERFIE, MR RERSHL. (R0, JATIE Boehm GC JF. BEET X 5 HHILFH (1
ARFATE) MR, TR FRBIN, (HAR5EEIN; Fik Python (T, 0L
BT

24 Python fix A 2| HAB R H AP H Y, A5 GC s h—AN A8, FEJS7 ) Python H, W] DA GC Rt
B A AR 1 1Y malloc() il free(), ik A Python N HARF W EA A € A & malloc() Fl free(), Al
AENZETE Python ), PIFE, CPython W] DATEAfiHhSZ P malloc() Fi free().

3.16 & CPython &R}, FIfIFiAMLERTSHER"?

24 Python iB I, M4 R4 45 ] Python LRG| H IXTGRIFAS BB BRERC . WIERATAENGERS I, W] g
R X RIS C PEAr LY 28 P At 2 R AT RERERCRY (1 AR Purify AL T H SHIZEX LN ZE) . (HIE,
Python 7£31B H & PR P9 A H 2l S A X 42

AR B ) Python FEREHNMBRFELEN A, T atexit BEHGEFT— 1 e%k, SRHIMERIXLENZE

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

EIRPIRMICAAEVF 2 T AR, (BT D7 Al 5 e se AR . aTRAA A IC4124{bl T Pascal id
s C 4545 BT XARI/NES, WA AR, AT — BT Bt B, #RR
AR BRIE BN A B = AN AL

75, AN EREEHANEF PR e TRA ARG S, e REEAHFERNRR, If
HIBA M. BN, os.listdir ('.") RIFIR L F]HRFR SR TR EFIZR . a2 H R T —
PHANSCAT O I H AT B B R RS 5 A 2 PP AT

TR, X EWE— BRI T e, SRR EE R ErERITR. JIFRE AR, EERER
IRZN AR ICER . A A ICR AT A7 ILAY key, DRI BE L RERFICAIRIARS R AE key .

3.18 FzRE NI CPython shscin ?

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

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

3.19 F#ZINfI#E CPython fhscEiag ?

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

FHL AT FO2 M hash () WEKEOTR 7 ML P AFA# B> B9 hash fQR . hash QR AR S8 A4 4>k
REAY R T MTAZARAR K B4, "Python” [ hash {f4-539294296, ifii”python”(— 4% LA A 1“4 H) (14 hash
{EH> 1142331976, #RX)5, hash fURS T 158 A RO P A7 EL O O . (RO REAF ) BT LA A Tl
hash (i, XK 7 HLFT 2 E MYINE] -- O(1), i Big-O F/Rnik - AR — 1.

3.20 HitAFTH key AR LH ?

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

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

EAFE A — SR 2 o )y 58 :

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

mydict = {[1, 2]: '"12"}
print (mydict[[1, 211])
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251K —" KeyError 7, PN “ATHMMAY (1, 2] A id 5EE—ATHRY id K. A0, ¥
R == R HB L, AR s .

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

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

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

WPRTTEL, ATLAGE AR 7 iR i AN A, R e/ 2R TR s 4] DASS— AT AR 45 A e e —
AL, FEBIRNEA __eq () M _hash__ () Fik. KI5, VOB FEAE T (SR
T hash (9454) T R G AERX RO A EAEXT G T 7 (BOHEMEEH) i fRERIE .

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, RN, W 01l == o2 (Blol.__eq  (02) is True ) M hash(ol) == hash(o2) "
(Bf >*ol.__hash_ () == 02.__hash__() ), KW EEEEFHA . WRIRARER LX LR E, F

BN H A EL T hash (Z5HRF 2> 48

Xt ListWrapper , AR RAE T I A, QS LA RE O ARE G S o BRARIRIE R A A L% I8
SRPA BN IE R X e TR B, A AR 375 B

3.21 [E){d list.sort() R EE{HEHERF BRI ?

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

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

for key in sorted (mydict) :
# do whatever with mydict[key]. ..
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3.22 fn{a#E Python g EFISCHEREOME ?

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

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

Xt Python, @i XA FREA @ M (9 IOMAR . T ASRASHE DA F 2 44t . 84— A>T A PyChecker, #J
AT AR ST TRATER .

— ARSI R AT CASR AL DRI, o n] DA O RS A — 4R Bl ¥F2 Python BEHLA] LA
ERMIAR AT, PDMROLRT ARG “ BRI o RGO Al Ee L R, s &l DARE M 1 Y
AR “HEACHY (stub)” BLMHEFTRA BN, ATPAREI doctest Fl unittest MEHREREE =7 MHKAHE SR i
PRI, st i — A7 .

T2 0 OO nT DARE BITE Python WK MY . 7RI AR A RGER LRIE. ok b, ERRES Y,
PR R ORISR BB IR RE L @ vk . 4, append () J7 ¥ i—LE PIREI R AR R IR B CE; #0
MIEAREMIX R append () SEHUR R BB IERIAAT ICERAE, (HRAEMI S 1 P XA TR T AR TR B
FEMIREMERA N, HARR B BAHRA BT N 5 Tl —Fh H 8 57 A S 1 1 9 18 T
K, EEORAEG AL P AUH 2 B SE 0 S A4 AR 2. 249K Python SR ¥F IR R SRR K7
X, AWg ST L B

3.23 [Elfg[F)% goto F&iE?

A AR A PORSENSE “goto £, T T DARS s B N AR o R 2 AR S 4k il LA (A0l
C, Fortran FIHAIEFH)"go” B("goto” L5 BT LA L. Bil4N:

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

except label: # where to goto
pass

ERAARVHRBE R IR R ], X IEHE PO A2 goto, TR .

3.24 AL RIEFFFE (r-strings) REELIRFHIGR 7

SERHIE, EATABEART B SORATA A 25 R AL A B BORHL & ARG 57 4T, BN RGN T
FFE

JEUR P A BT o 17 AR ST B O SO S BEA AL RS (322002 IR W RIR A5 1 58) Bl A
PO AL B SR AN VCRC A R R AT B 58, PRI P AP RS UV R Bk, seirdld i 5155
FE SCBORIALRE SC7 47 o 24 r-string T EATAIHUN H A, X280 TARRIARGF -

AR IEAE 220 2 Windows B84, 1 ERT A Windows ZR G0 E FHAR A FH IE RHL:
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Python Frequently Asked Questions, Z(E] 3.9.0b1

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

R AR DOS Ay SRR, IHZ AT Bl

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 iz HRMIIER “with” &4 ?

Python H A7 with’ if4], ERERF— MU SR PAT R, TEREANE I AR B8 R Qi . A28
T HATRX S5

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

& Python W1, IXARAYLGHA A HIHRIY .

FAhif 7, 40 ObjectPascal, Delphi Ml C++ i FIE AL, PRIl DAZA S BIHUANE 72 o2 AT 2080 5t 102
TSR IAY BT, - AR & A ARG I T B A2 R A I

Python (g2, SIeA M REMIETEIZATIN G | MRS k. n] RAZHZSHBAEXT G2 45 o sl e 80 2 s A o
R ICAE L ] B P B ME S U r e At 2B Riatt. & Rm s A r?

Blan, SRAPAT A E R AR B

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

A BB A5 — A4 ) R SR, SRT, Python HRIF A SR ARRE R IX — i, (R 2B
B, SREATAT WERA—ANH N )RR, ERE AL with BepH? AN i, Python HBIEH;
BRI AR 18 F5 S R o

SR, Python W] DA MREARAA LB with” FIZERIE FHReE (RIS E) B2 arab. 8

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

ref = function(args) .mydict [index] [index]
ref.a = 21

ref.b = 42

ref.c = 63

X MEA fEF AT LRI EIEN P Python fEizfTIHEAT 2 FRIEE , MIER A AS KU AT — AT -
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3.26 Hft+4 if/while/def/class B EEFE ?

5 BT ] S (ABC I H KRIETRZ ). HIE—TRXD

if a == Db
print (a)

5

if a == Db:
print (a)

TERCE RO S 2 iR, B FAQ MEE RO, B R R X2k
AR

TR R B M A TR R D BRI R A A 5 AR AT AT 4R 5 5 R bk g b 7 00 o 4
B, AR SCAS AT SRS A0 A AT

3.27 Attt 4 Python #HIRFITANKER T ERES ?

Python AVFATERIH, TEALRIS SRR R BT -

(1, 2, 3,1
(ta', 'b"', 'c',)
d =
"A": [1, 51,
"B": [6, 7], # last trailing comma is optional but good style

EA R AT -

WA, SCH S FH{ES GRS TS, WEAZDBMEZICR, FOVACERE L7 i
Fo XTI AEHHDT, A SRR R

AN IR S 2 FEOEAZ W 5. filan

x = [
" fee",
"fiell
"fOO",
" fum"

]

XN EEEALAMIANTCR, HER EAE = fee”, fiefoo” FI™fum” o SR _EAE 5 0] PAREG X IR
He

FOVF R BEIE 5 AT DA 2 R ACRD B2 5 A il
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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 =L, 182 Python Package Index & Google 5 HABAE RS [2, ] “Python” Jii_b—F MR
T B SR RE H RV

4.1.2 BREISTLL$%F] math.py (socket.py, regex.py, &...) [Eigi¥s

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

A (/b)) =Ff Python 4l :
1) 7 Python RLAH 5 AL (.py)
2) il CHBMBIASMEME (dl, pyd, so, .sl%);
3) 1 C A IFREE B RS IOBLLE, SERULAIE, BIA

import sys
print (sys.builtin_module_names)

47
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4.1.3 FHin{ag{E Python script #1177 Unix ?

IR B {2 [EIAAR S A8 T AR A T FLES — A7 06 ZE#1” BRBEAR %I Python B R Y 64K
H—Em A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BN AREMMIGE, BB

#!/usr/local/bin/python

TEXCHFSR—AT, BRARBTEF-& L4 Python ARREE I BEAE .

WRART E A AU Python fERESSIF) FAKERAS, R DA env F2JF . RIZARAY Python fiiRERS ArE H
SKEAUINE] T PATH AT, JLFEFTA B9 Unix RETERSCHF FTRIN 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 AR KK, WBES S8 /usr/bin/env PATENT; X EiE B RAGAIELE env
FEFP o TEXFEDLR, ARAT ASSE T R hack J53% (R Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+ms@"
mmnn

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

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

4.1.4 Python thfF curses/termcap g5 ?

T2 Unix 2%5: Frifi Python J5A5 & TR £34E Modules 1~ H S Fiay curses ik, HERMAF AL GF. (1
B 7E Windows -5 N AT H Windows H1{% £ curses fiibk )

curses BIHZRFELARY curses Jp:,  [A]HF L S2FF neurses 1 SYSV curses HR ZHI/NIHE, L. AN
[ A AR SR SR B S i . XS X MU AR KA BSD curses B EAE RS, (H2 H Al
TEAE I RGN RABA AL PP 0L o

ST Windows “F-4 ¢ fifi Fj consolelib ik,

4.1.5 Python h#E7E354l C B4 onexit() HEHREAD ?
atexit BIHURML T —/45 C Y onexit () EREEAIAITEMF R EL

48 Chapter 4. FHXEFHRTENEENE REE
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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 £

Python 5 A AN IAHESL . doctest BEHMBLERAY docstring H TR FIFFSAAT, X Hoki i /255 docstring
RS2

unittest BLBUZ—i{); Java HI Smalltalk I {{HESR ) SR A HAAEZE .

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

REFPI “a)m @ AR R R

if _ name_ == "_ main__ ":
main_logic ()

TEAR R ALY i o

— BARAYAR P C AU — R BN NI A S S, ARBER %20 5 I s BORAR INIX 24T . m DAY
H 3h AT — 2 5 0 A G2 B . X W SR (DT 75 2R T AR, {H2 i T Python J2 N1t iy
HRGHBLESWHAES . AR LA 5 A=A (625 45 I R R S AR S M R AT A8, [R5k
S Ty B AT 1) L 2 Il

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

if name == "__main_ ":
self_test ()

LA Python SEHLY “fi” #2101, BT E M AMEE: 1 A2 B AR 7 ] DAFE AN 1A ] ] i 2k
iz .
4.2.2 E#H docstring GIE3C# ?

pydoc ] DA Python J5RS H1AY docstring 4173 HTML 3C{4F. 0] DA epydoc 2k Hi# i docstring 1]
API 44, Sphinx #7] PAG| A docstring B N2 .

4.2. —RRIMERTIE 49
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4.2.3 ERF—RRAKE— R 7

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

4.3 ZIEHEX
431 EFPERERSZRE?

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

Aahz (1355 55 H 1Y threading ZOFE AT —284 14T Fs WIAZ: A http://www.pythoncraft.com/OSCON2001/ o
4.3.2 L EWZHEBIT AHA?

—HEAFLRL, rAr TR SR RN FRFEEITRRI T, TEREEBORE X TAE.
] LA R 5 TR R AR oI — NI B JE B sleep, 1 TEARRERS SEMLETT -

import threading, time

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

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

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

HHEA (FEF2FH L) LRARIATBITH, MR RR T 2 RS A e il — AR
FH2E 2 Bl AN 2 R BT 2R

] B PR A JR AT AT BB TR AL T — A RFRI AR JEY 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)

L time.sleep () B MAEAERHTE], RAGESEVHISELTLE, H—NIE2MH queue Filk
A1 queue XJ5, LA NERETEIBITEE I append — />4 JE] queue X5 H, FLFEH M queue Xf5
S AR — B A R BT
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4.3.3 IMIESPEL SN TIEEE?

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

o, AR E A R SRR, IR AT AR SRS, ) queue BIHORBIEAL 55 51K NS .
Queue %@ETP*/\T*/\%?%X]‘%E’WJ%% fefit T .put (obj) IEAMITER, FHHAAN .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
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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

HRBHE SR ARECE Z (5 5 Queue JHRML T 2RO

434 EREMELRERRERERZEN?

Python VM (N fii lglobal interpreter lock (GIL) SEHfaff[a—ma A — P 4iiiafT. % Python H&YE
FATHGHE A Z B P 2678 VI a8 n] DLl X B sys . setswitchinterval () 5. A Python F£/%
HIFEERE , R AR —4 45 X H C AU SE a2 e 11 .

FLg bk, HARRERER AR PVM FA M se B F8 W fRe . ks b, XFP A (int, list, dict
&) WILTAR R CRIETT BERR IR T

EBRYL, FEAERAZE TR (L. LI 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—LL5mi.
X AN R AT BN At . AR BE MRS, G e !

4.3.5 A HEMIBR & SRR ?

global interpreter lock (GIL) i #WHh Python 1E i 22 A% 55 a4 LT A RFR Ty, B4 (JLF) A Python
RIS HATEPIE] GIL I A REIZAT, FrAZ 4En) Python F2/7 R BEA RUb i —4> CPU.

1& Python 1.5 X, Greg Stein 1 & T— 52 %4 T 40 (“free threadings” %#b17), #M%7T GIL, ki EHE
BIERYBOR A . Adam Olsen ST HAEMLRY python-safethread 3l H BUM T REIAYLE . AERTE, BTAT
FElR GIL i ] T R4 BE B, X A~ SC B0 e B 2 R i Hh A PE B AR A W IR B (2018 30%)
{EXH RIRE VR BELE 2 s ARG AE I Python! fR AFRRHTE SR A2 * HERE *, MIARZ * AL *.
i concurrent . futures fELH ProcessPoolExecutor R T — AR BEFEE; WERARERAE
5oy AR Z 4], AT PAHH multiprocessing BIURALR 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 EPREEIX L8 T AR A nTHEAE DL ICHIT R A SE R, PN IR SRS =T R P AP AE . =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). &H os I PIIREUE 2 Y. XD REZ
—HEY, unlink () 2 XS EECZE Unix REEH A PRY4 5.

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

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

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

shutil WA E T LB SO R %L, (036 copyfile (), copytree () fil rmtree ().

442 EHESITH?

shutil BIHE— copyfile () %, WEAE MacOS 9 H1 444 #i resource fork F1 Finder info,

4.4.3 BEHIZER (HBEAN) Z#HFHIREE?

LR IR IR, R struct B, BT DABERE & T HERIEE GERRET) W
FRFER IS Python %142, L2 IRER.

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 HERIBR A, 520 i DA T BERIBAT IR S GX BN open () BEEA "rb") o MR
(BRIA) A "o B3E, PP DASCARBIETIT, £.read () 2R str XI4R, AR bytes X5,
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4.4.4 {JF os.popen() BIRHIEETHEME M os.read(), XEH4 7

os.read () B—MIKZHRE, BRI SRR F/INMEREFRMFTH S . os.popen () 4]
BN EHSR S, RINEY open () FiEREIFRE -, FHIL, WHREM os.popen () AT
BB p P 0 DTN, RNV p.read (n) .

4.4.5 E#i5iE (RS232) &0 7

%FF Win32, POSIX (Linux, BSD %), Jython:
http://pyserial.sourceforge.net

XTF Unix, 57 Mitch Chapman %& 77457~
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

4.4.6 HtaxiF sys.stdout (stdin, stderr) HALEHIEXEE ?

Python U2} 22— PRHIKZE C U AR = 2 A .

XFTFE Python Hrifi i Y open () BRELEIEER 2 BT S KUE, £.close () A Python ()£ 5 AR
WA KM, I HSXMIRZER C SRR 75 £ Bk In o i, Hrid sk Zeb ey B ghab 3.
{HHF stdin, stdout £ stderr & C HP Y45k, 7 Python FR X BB RALHE . 1247 sys.stdout.
close () £4F Python [ SCAXIRARC AT KM, (HAE * R * K5 Z RIKRW SCH R TF
BERPX =F W C SCHREAFFITE, BE/RMAIZIAR SR E X AT (e, X RE £ 403 VO 144
&) o USRS RE EAX MU, ] os.close () :

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

AR AR 0, 1, 2 fUF

4.5 M4 / Internet 4R1E

4.5.1 Python thfy WWW THE{H4A?

%ﬁ]ﬁ?ﬁ%%?ﬂﬁ* internet 1 netdata jX W FE (1) N %5 . Python A R S ASTH R 3 Bl AR AL 22 i 55 i 71 25 2 i
web 240,

Paul Boddie 447 T —14 7] FIAEZR MRS, DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 43 T —4/3 = F Python web 37 AR 152 F W 11 1 4E &, UL http://phaseit.net/claird/comp.lang.python/
web_python ,
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4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?

KAFE L POST EHARPUM L, A4 A0 RE & FA M g ?
). XEZ M urllib. request K HF 1

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

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

# connect and send the server a path

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

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

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

hz%:
# 7 urllib-howto FREUE Z /R .

4.5.3 £ HTML FEERATARR?
PRATDAYE Web 2 wiki T 6] 30314 24 I HOBER:

4.5.4 EER Python BIZ A& XRHF 7

[ 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 55
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1€ Unix R4 6 ] DA ] sendmail, sendmail F2 ¢ i 7 B AE AR RGP A —FE, HHZETE /usr/1lib/
sendmail, AWEAE /usr/sbin/sendmail, sendmail T} T SXHRA B . DAF2aRAGICHE:

import os

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

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

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

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

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

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

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket By connect() HiEEFEREZE ?

HES T select BiiibIE socket F4 /0,

I 1k TCP 8 A A PHEE, /RTTASF socket 1% R AEPH ZEAR . iXAE 4R AT socket . connect () B, 14F
SO RISERER: (ARATRE) g2 IRE]— M S . errno 5 iIRIBAY R . errno. EINPROGRESS FKiNi%E
BEAEM AT HIR A 5E . AR E R GORHR BN FIME, T IARTRE B AR R A 2R B ALE .

YRATPAH B socket . connect_ex () FiERMAA B ST, ¥ HiIRE ermo {H. EIHFTH, VR DARY
JE R socket .connect_ex () -- 0 8 errno.EISCONN FE/NIEREE 58N - BEE R AT DUKF I socket
f£45 select .select () REEEEE.

fiE:  asyncio BHBRAL 7B M A AR R, ERHON KRGS RN RID. =05
Twisted FEgd— T HIDBEF & iR ALaE .

4.6 RiEE

4.6.1 Python fHFHIEEAMEONL ?

A

brifE Python I60 % T B TR AL IA A4 140 DBM Al GDBM o FRILZAMAAR sqlite3 i, SBIHURAL T
— MR R R T AR KR R .

REBRATBIRFEHC 430 &R Wit wiki TR SRECEZFE .
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4.6.2 £ Python chin{aSEEF R (L5 ?

pickle FEALHDA—Rh kR Ay AR TR (RARIRIRAN RN ERAHTITR S, BT E

FIZJMARTE), 1LAh shelve FEASEHRAT ] pickle Hl (g)dbm K@ & (L7 Python XFR AR AALWLS .

47 WERRF

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

import random
random.random ()

AR E 2R ] [0, 1) 2Z [A] Y BEATLEE REL
DA AR 1V 2 AR L IR A s, Bt
e randrange (a, b) &[] [a, b) X [a] NI —EEAIEL,
* uniform(a, b) i&[A [a, b) XA 8] H7F AL
e normalvariate (mean, sdev) {#iHIES (E#h) 10 RFE.
A — B R B BB P A B TR, il
* choice () MAEMTH PREPLERE—1ITER.
* shuffle (L) SXFIERITIHEHEHE, HIFFHEEYIBITEL.
A Random 2, ARATRAKFISEGIAL, I RAIEZ A BT A REILEA: 12 -

4.7. BEHF
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CHAPTER D

¥ RARNE e

5.1 fq[LMfEM C EECIEBCHERND ?

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

5.2 ALMfEMA C++ IBESEIBECHERRD 7

Y, ATPAME ] C ++ 32 C 193hRE. 7F Python include SC{4: & I E. < extern “C” {...})*, F}7F Python f#F%
PRV B R HICE extern “C”, HAMEREI 2 REES C++ XA 2 —MrEE.

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

Cython JILHIS% Y Pyrex S SE ARSI Y Python st If A BUHIE: C IS4 Cython 1 Pyrex T}
455411 JE 2% ] Python ) C AP,

WEPRFRE RS HE L Y HRNAAAE Python 47 J11) C 8 C ++ FE, FIRASHIAME ] SWIG 48 T HAude i £ 26 3
HIEK%r, SIP , CXX Boost, B{ Weave tB 2% C ++ FERIF U TR,

59
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5.4 tn{g £ C I T(EE Python i ?

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

5.5 tnfa#E C h3HEE Python FKixXK{E 7

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

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

X TF X SRR, R 2 e, PyTuple_Size () AR [ HKJEM PyTuple_GetItem() AJiR[]$§
FEF T B, XA FRMA KLU KL PyListSize () Ml PyList_GetItem(),

XTFAH, PyBytes_Size () WLREIHKJEN PyBytes_AsStringAndSize () &I~ MEHEHEMNK
FERFRET . 1TERE Python FATHR I AEN A, FIL C /Y strlen () RRBEH.

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

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

5.7 wnfafEf Py_BuildValue() BIR{EERERIITTA ?

KRAPL. WiZ{fiff] PyTuple_Pack () »

5.8 tnfg M C AR FEIE?

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

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

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

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

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

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

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

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

EN X — A R AR 2 ] 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. wn{a#Esk PyErr_Print() (3TENZ stdout / stderr H{ETAE) BI%H ? 61
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5.10 M C el A Python 4REHIIEIR 7

ARAT LA I 4 Ty sUHRAT — R T O G (5

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

WEREEH AR F A (AIEEARTFAET sys.modules H1) , X SAIIAMKIREIER 750 H2 fif B o]
)

sys.modules ["<modulename>"] M. TH ¥R T IHASRABHIM AT 6y 2 25 1H]

PRI 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 () AL As Bt 2 v DA .

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

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

B C++ B, HSRCIRAES, HiEf HtbikiF?

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

LAY W VABATAFEE A, AR ATAF, WM R . (B AS TR —LE LI shell 1A% 55
F, T HIXAS bug R/, FBERAMEFREX 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

62
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5.14 FATE Linux RG E%iF—1 Python {1k, {BEHRD—LLXH. A
ta?

RZHATWH) Python RAALE /usr/1ib/python2. x/config/ H, BH L4 Python §7f&
P fs A AR S

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

515 AR “WATFEE" 1 “WATN ?

A, F ) Python 2 HUMRERRAIAT N, FER A SR (910, AT “if” iRIT Sk, Bl
RUFESHEAFRHES), B MESRIR, (HYRATCROT, LRSS T —AEEH RN R

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

1 C AT IR B AT B 2 PyRun_InteractiveLoop () (A REFEH LA ) FFil Python
RS NI AL PR A . AT DAY & PyOS_ReadlineFunctionPointer () 481 B & L A KL
HEREZIR, iHZ# Modules/readline.c fll Parser/myreadline.c ,

H&, FHmhaosaiAe 5 H Ay YA R LR F s 17 ik A X Python i B #%, IF H A 6
ft ¥ PyRun_InteractiveLoop() # G ff Hl P ABfE 1k, B A — Mo E2WA
PyParser_ParseString () iR e.error &F E_EOF , NRET, MEWEMANT X
ARG B, REN, RIBCEH Alex Farber [ f{7:

ES
3

#define PY_SSIZE_T_ CLEAN
#include <Python.h>
#include <node.h>
#include <errcode.h>
#include <grammar.h>
#include <parsetok.h>
#include <compile.h>

int testcomplete (char *code)
/* code should end in \n */
/* return -1 for error, 0 for incomplete, 1 for complete */

node *nj;
perrdetail e;

n = PyParser_ParseString(code, &_PyParser_Grammar,
Py_file_input, &e);
if (n == NULL) {
if (e.error == E_EOF)
return 0;
return -1;

}

PyNode_Free (n);
return 1;

}

73— AR R Py_CompileString () SiFEINEIR AR . ARG IFINBA M AR, W
ZEL AN PyEval_EvalCode () RUATIRBIIABI XIS B, iERFE ARG . WR G0 IERIL,

5.14. AR Linux REE L4iF—4 Python #3, (BREBRD—EX#H. HA? 63
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&Hﬂm it e N2 2 10 A -5

FrHe. R GNUreadline JiE ) 52 87 1 (F5mT

HICH PR IBUN B A, R
A EAEVR A readline() B} 1% SIGINT ):

S fpgs O3t 4 EOF”

#include <stdio.h>
#include <readline.h>

#define PY_SSIZE T CLEAN
#include <Python.h>
#include <object.h>
#include <compile.h>
#include <eval.h>

int main

{

(int argc, char* argv([])

int i, j, done = 0;
char psl[] "S>>> ",
char ps2[] = "... ";
char *prompt = psl;
char *msg, *line, *code = NULL;
PyObject *src, *glb, *loc;
PyObject *exc, *val, *trb, *obj, *dum;
Py_Initialize ();
loc = PyDict_New ();
glb = PyDict_New ();
PyDict_SetItemString (glb, "__builtins_
while (!done)
{
line = readline (prompt);
if (NULL == line)
{
done = 1;
3
else
{
i = strlen (line);
if (1 > 0)
add_history (line);
if (NULL == code)
j=20;
else
J = strlen (code);
code = realloc (code, 1 + j + 2);
if (NULL == code)
exit (1);
if (0 == 3j)
code[0] = '"\0O';
strncat (code, line, 1);

code[i + j] = '"\n';
code[i + J + 1] = '"\0';

/*

", PyEval_GetBuiltins

/*

/*

/*

/*

/*

/*

/*
/*

lengths of line, code */

0);

Ctrl-D pressed */

save non-empty lines */

nothing in code yet */

out of memory */
code was empty, so */
keep strncat happy */

append line to code */
append '\n' to code */

(Fotakss)

64
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(R —H)

src = Py_CompileString (code,
if
{
if (psl
l\n'

(NULL != src)

prompt ||

== code[i + 7 — 11)

dum = PyEval_EvalCode

Py_XDECREF (dum) ;

Py_XDECREF (src);

free (code);

code = NULL;

if (PyErr_Occurred
PyErr_Print ();

prompt = psl;

(src,

)

}

else if

{
PyErr_Fetch

(PyErr_ExceptionMatches

(&exc, &val, &trb);

if (PyArg_ParseTuple

!'strcmp (msg,

(val, "soO",

Py_XDECREF (exc);
Py_XDECREF (val);
Py_XDECREF (trb);
prompt = ps2

ex

’

}

else

{
PyErr_Restore (exc,
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;

val, trb);

}

else

{
PyErr_Print
free (code);
code = NULL;
prompt = psl;

()7

free (line);

Py_XDECREF (glb) ;
Py_XDECREF (loc) ;
Py_Finalize();
exit (0);

"<stdin>",

glb,

"unexpected EOF while parsing"))

Py_single_input);
/* compiled just fine - */

/* USSR
/* ” ”

or */
and double '\n'
/* so execute it

*/
*/

loc);

*/

/* syntax error or E_EOF?

(PyExc_SyntaxError))

*/

/* clears exception!

&msg, &obj) &&

/* E_EOF */

/* some other syntax error */

/*

some non-syntax error */

5.15. ARG "WAFTE" 1 "WMATH"?
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5.16 Tk FIHRTE LH) g++ fF5 _ builtin_new 8;  pure_virtual ?

BEESINE g ++ PR, WATE B 4% Python, L] g ++ HHHEH: (7£ Python Modules Makefile 1575
LINKCC), MY M (flil: g++ -shared -o mymodule.so mymodule.o ),

517 D EIB—AMMRE, HPEBIHEE C PLI, MHAMBFGEE
Python chsc3il (5140 447% ) ?

sef, ERTDARNEZ, Bl int , list, dict %,

Boost Python fi (BPL, http: //www.boost.org/libs/python/doc/index.html) 2L T —FhAM C ++ P ILERERY T
& (BN, &n]PAME A BPL 4K H C ++ WEMYRI).
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FAQ: #£ Windows {& f Python

6.1 7 Windows {ER R LK B#AIT Python B, EEIH ?

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

BRARVRAE G B PSR T BT, 5 MR SAERAR Y “DOS B 17 B “aAp S /n e 117 W7 #
Windows 4. AR PATERRRAHR R omd AQVEXAIET o ARV IZBENS IR BRI TTIT T X AR e 1,
PR 2 A Windows “Ay - P&/mfF”, il i A A S Xk :

#A>

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

’D:\YourName\Projects\Python> ‘

H BB YA R R I S AR IR AT S B AR el F B . M4ARE30 TR S, s PAJT RIS
47 Python F2/7 T

Python JI 47 B4 75 Sh— ST Python i 25 (AR P RALBE . MEREARRIBUMI A, LB SN, AR5
PP TR TIRARR Y . BT ASERE L HE AR AR R AL BRI Python I g ?

WG, WA LRESR “py” AR ORI IEMRES . WERAAT I — o 1, Sl A2 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 B FTTT . X EMRE IR T ASE A A Python IEAJEIAS, FHAEERFHITEFAG &
file X2 Python it RKIYIHELZ —. AL D RBAIFRFEER

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

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

VR RE A AE TR A B A4 H 48 » PR 425 » Python 3.x » Python (4 4-47), izfTEa & thBl—4>
HHE >>> FORKEIE N TERZ )G, WRIA exit O BRBEiE cerl-2 HEHEE K 2H% . Windows
SAERXAE HHHET—A “python” fip4, I HAEVRA ILMFREAS IR P E

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

C:\Users\YourName>

LA T AL “py iy @ PATIRHI A, HFEZHA “py” AR 42

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

6.2 IE4it Python HIATIHT ?

1t Windows =, #51fE Python 22487 CLAF.py 4 J44 15 SCH AL (Python File) A RHK, i SCIFRALER (M
BATIREARIFT T fir <> (D: \Program Files\Python\python.exe "$1" %*). X[ DAflIATEAy <
FERFE TR “foopy” I, ANSRA BRI “foo” WM TCFTHASCIFY 4 K IAT AR,
W5 A py #SINE] PATHEXT $RbAz e

6.3 Aft2HBHE Python BEF&BaEE 7

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

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

THZ Y cx_Freeze T fi# distutils 97J%, B IR Python fUIS A1 K] G M GUI W AT 301 F. pyZexe , 24
T Python 2.x W n] AT SCAFIYIATY J&, EILA S Python 3, (HIXAMRASIEAETT % .

6.5 *.pyd 3% DLL XHFHERA ?

ey, pyd SCAE AL, HE SRS GURRAE — 4K foo.pyd By DLL, HBAE M —1 KL
PyInit_foo () . SRJGVRAIPAGHE Python fAFY “import foo”, Python 482 foo.pyd (DA} foo.py . foo.pyc ).
WRKE S, FZ=HH PyInit_foo () RMIRILE . AN Kf.exe 5 foolib 447, K AiX £ 53 Windows
BLURAFEAE DLL .

TR, foo.pyd i8R E PYTHONPATH , 5 Windows [l T2 foo.dll [ ARIE . Ak, foo.pyd AN
T BAAERBITIRER T, NSRRI 5 dIl 44, IFEZE dIl . 244K, WARRM import foo , MIFE
% foo.pyd . 7E DLL ", ##EZAEEAIS A __declspec (dllexport) miH. fE.pyd i1, #EHEAE ] AL
G E Lo

6.6 FEEHFIE Python i A—/ 1~ Windows 2% ?

1£ Windows [ F A7 H i A Python fiRRERS vl DLEZEUNR

1% _ A% HEAEREY exe SO N E Python . 7E Windows |-, Python #4452~ DLL , 3%kEAT] DA
AT A A B2 DLL i, (G2 5— D ARICSRI st ) M, #5823 pythonNN.d11 ;
T LEEAE C: \Windows\System 1, NN & Python i, % “33” {3 Python 3.3 .

ARAT A I P RPOAS [ ) 5 sBE 4 3 Python o 38 5 R B 5595 31 pythonNN. 1ib , TiE47HT
B WK ESEE: pythonNN.d1L . (—KUEH]: python NN.1ib 2AriEH “import lib” | X} T
pythonNN.d11 . B HE L THRSNAS.)

AT B BE AR K b fAT Ak T R R, — VIR AE aE AT B KR B AR AR IS b Al Win-
dows [ LoadLibraryEx () /¥ Ml 2k pythonNN.d11l . AU B B 05 25 {6 F f# fJ§ Windows [
GetProcAddress () BIFEIKIFAIFEET 17 H pythonNN.d11 HAEFAEHE (B Python ) C API ) .
T ] DA X LEH8 41 X ATAr[8 AT Python C APT H ) AR C AARDHER 2 A -

Borland 2781 B 4¢ffi f§ Coff20mf.exe }f pythonNN. 1ib ¥4k OMF #% 5.

2. WARARGE SWIG , RAZ QA Python “§ ALY, ER5GN JIAR A9 KA J5 35 T 5 Python
B SWIG KR URAL BATA SE RIS . S5AZARRFHER S exe SCUIF P HY CAURS (D) /RA 206 DLL
3, Xl TR .

3. SWIG K —A> init s (—A> C &%), HAFRBERT I BRI ZFR. G, QSRR 4 FR e
leo , I init pRECRFAFRA initleo() o AR SWIG P, W init pRCRFHEFRA initleoc()  IXHI4G
AT A H B S O R B 2
PRATAKF A B 2 iy C AR G4 B exe SO SRR VR 0 46 1 R BRCSE 7] TR 3 Al Python | (X
v P W S LU STRE & )

4. IMEZ . ARATAH A S AU 5 RAS B ) f 1 Python f#REds .

#include "python.h"

Py_Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.
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5. Python C APL{FAEP 1A, AnSAR(E F B MSVC 2 AN 4ot F T #  python.dll | 3045 S5 A - &

M 1: SR FILE* 20 “Bomd” A2 it B ANEVE T, RO 42714 FILE
SRR . WSEB ARSI R - R hRE.

W 2 FEA void BB SRR, SWIG 242 i PA F AU :

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

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

’ return Py_BuildvValue("");

AATRERE T SWIG 1Y stypemap fivd H BT, (AFRTCEMEIL T (T — 5841 SWIG i
F).

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

6.7 WfAitImiB2E A BT Python [RREEHIEHA tab ?

A FAQ AUl I il 24, Python #5457 PEP 8 | S 4THY Python fAUASHET 4 >254%; X L ,2 Emacs
python-mode ZRIA{H .

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

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

6.8 WA EARHENIIFIA TEERRE?

i F msvert fRH . EARMER) Windows F5E P BB, B8 LT — R kbhit () RKE R GIALERS G,
M getch () RIRE—ANFFFMARLEE .
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B ERERAEERBESE

71 BRERALERES T (GUI) H&E
7.2 Python EERFEETLXNELAE IR ?

EIXIARRN (BERSGN) &, AL T AR, BRFE TR ARME] Python3 [, HE
/b B i Tkinter DA F Ot 375 Python 3 |y .

7.2.1 Tkinter

Python [ARMEAR IS T tkinter, X & — AN R T, $8 1) Tl/Tk flifF4d . %8 0 KR s 5) 4
(P iz DAL S 7E Python (RS kI 2247 H o) AE A THAL. 227 Tk 3R,  HCaniRAE S,
AT Tel/Tk 17 [ 2771, Tel/Tk A] 52 #8545 2 Mac OS X, Windows £l Unix #:/E RS .

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) =—H M. AJEMEM GUI KIEH P RE2E, [l C++ /5. Bh
PAMEZ AN EAERGT- & AR A B AR A LR . 145 Windows, Mac OS X, GTK fil X11 F-E7EP, #e
wxWidgets 4 Hifa & YRS . (EES 40 EEE T E , wxWidgets Z8E 0] I T £1ES, 4% Python, Perl,
Ruby %5,

wxPython J& wxWidgets ] Python i&E . H IR EAEHUFTUEE B2 AR5 T wxWidgets, (HEM 40
Python #/J§%, $efit /" VF2 HAMTE = 90 3o SEBURFE . wxPython A7 —ANEERAYH AT A B HEIX

wxWidgets FI wxPython %2 H TR . SEASMVFANIE ARV AMITERDILEN: . A AN 2 b 1 &
il
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7.2.3 Qt

Qt THAL (Wi Ji] PyQt ¥ PySide) % KDE (PyKDE4) £ 248 i i vl i PyQt 24 Hi1#L PySide i
B BRI S © A, Wl AT Riverbank Computing 43K PyQt V¥ R[HIE. PySide AT LA F Hi 1
TR

Qt 4.5 PA FJRAE ) LGPL #EATF 0] 5 tbAh, Bk nl il a] A Qt 24w AR E3R1S.
7.2.4 Gtk+
£X} Python [#) GObject N 46 ] PAH TS5 GTK+ 3 W . 3£ 0H Python GTK+ 3 ##4%.

R, &%) Gtk+ 2 T HAJ (1 PyGtk 4852 , 2/ James Henstridge SZFL 1K) . BARES % <htip://www.pygtk.org>,

7.2.5 Kivy

Kivy & FhEs V-4 B P R, (R SC 85 4R fE R0 (Windows, macOS Fil Linux) DA MBS EIUE 4
(Android, i0S). {1 Python Al Cython 4§, I LA FI—Z91 % k.

Kivy 32 [{ i I FHRE T, (1 MIT 4 n] ko) % .

7.2.6 FLTK

the FLTK toolkit ) Python £ 5 /2 fi] B AU AE 58 K HLBEARI 515 %7 I RS0, I ATE the PyFLTK project B3k
(GYEES IS

7.2.7 B E (OpenGL)

X} OpenGL 4§73, 152 PyOpenGL.

7.3 AW Python B GUI TEEEATFAEM ?

i 15 %73 PyObjc Objective-C bridge, Python 27 A] A ] Mac OS X 1) Cocoa J% .

Mark Hammond [1] Pythonwin f345— G REZE (MFC) 3 O —AN 48 Kk 2 5 d i | MFC 251 Python 5
I Python #FEEf5T .

7.4 Hx Tkinter gYio)@3

741 HEH “F4" Tkinter £/ 7
Freeze j&— I RANE IS N HFE B9 TH . 240545 (freeze) Tkinter F2/7 R, F2FFIF A2 EMW BB T IE1T,
R FE AT SR 5 2 Tel F1 Tk FE .

— T VAR KRR T 5 Tel Ml Tk JE—[F] &7, I BAEZ AT I 344548 & TCL_LIBRARY Al TK_LIBRARY
AR UR O A=

AT HAFEIE RIS TR R, ok B FE LR Tl At 75 B A b v ARy o — MBOX At iy T
EL.ny SAM (stand-alone modules, M /&) , B2 Tix distribution (http://tix.sourceforge.net/) f{—B43 o
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1E)JE H SAM 45135 Tix , fE Python XCf4: Modules/tkappinit.c FHATH Tclsam_init () A& M4
FI, I ECBFL 5 libtclsam A libtksam &8 (7] BB BA0FE Tix ()

7.4.2 7R3 10 RIEBTREGSADIE Tk EHD ?

1£ Windows PASMWIHAB-& EWT DA, REEZNFREM LR (AR ATRSHUIE e — TR /O 5. Tk f
5 Xt i) xtAddInput () XFATEH, BARVFREN—DEEEE, 24— SCHEARTF AT AT VO #:4E/)
B, Tk EIEFHGSTE XA E S, 20, tkinter-file-handlers .

7.4.3 7 Tkinter hBHFEARITIE: AMHA?
ZEWTEIHIAR R © 4 bind () HYEGSE THAMAFERER, (B2, Y8 R HRE R, X bH
R EIA T .

B LR, IS E R R AR . TELE Tk SCRY P AR 4L focus 54 . i — NS E RS
CEERLEE R, SRESEIANEE (AR & F takefocus 1T ) .

7.4. 3k Tkinter Bl 73
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CHAPTER 8

EHHE Python & ER MM L2 2 R4

8.1 {+F/& Python?

Python & —FEFEEE 5 o B0 AR [ R EE ) e AR = Python J& A58 5 BB WRE S, E Wi e
— Sl AR B A EEI N AR R S I T (A g S i B A N BT, ;. Google, EEIK
U B HLE RS AT

AR A B ER B T X B % Python #5 5, W DA Python %) £ 3 45 5|7 49 3 <https://wiki.python.org/moin/
BeginnersGuide>* jfEfTE3E .

8.2 [Fl{+[F] Python # st E a2 2

FrVREEBUE 4% Python ARG, (HARCASATIRG 22468, DAR AT #BE ] BERY 75 ¥A AT ARSI .
o HUFFHCA BT I B S 1 (ol 1 A A B R mg U HL 22 € Python;; AR ZEH H fie W5 A0 IO RERS EL T
o 55 =07 E AR LA AR T AT REDA Python 3 5 4 57 [E] H22%¢ Python. A RFZBLIAE MR, 7
GUI R 2 48 i frl IR e R B R [E A

o —LE422¢ Windows HUREAS L1 4 %€ Python. B H R SCIFREAT, FRAMAGH HP i s T 4 4
Python. HSAMY HP 43P T HARUZ#EIH Python i 5 %5 .

© WFZMIZH Unix R4, Bl Mac OS X 28 Linux 7 HRA TR 24 Python ; e8Il 0 A 7F
ARLHIREL
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8.3 FEEB1TB: Python 15?

T ELHE Python 1247 AEE

Fil ANA/INLESE T Python, ] HATR MRS T . Windows 1ERER G, s it & b Sk Fn s it
Tt

# Python J2iZ i o =I5 JOP B REA g e ey, thn] AITRRR, Ailas/ O BRI A IR AT R
JRERZ o 1) e R S 2 e p s i H A7 (ER Python H

WRERMHBLSE Python, AN ERE . M F L T AR EEA WS, HHOTBRE, &
i#h Python 853 i) THARAUM ML IE R AT . FORTLE BB AR BUATI TR TR R LA L oy
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APPENDIX A

RIEXTHRR

>>> A2 H A L TP ERA R Python $/RAT . 2 IR T REASS B AR AR M TR RE B A RS 2 Ji o
. APAESE:
o AL P ARERICRS T THERARY Python $2/R5 4%, 4% b, Xt 7 Bars 2 M
(B, Fiss. ISR =E5]), S MEMmz )G,
* Ellipsis NEHFE.
2to3 —/MfF Python 2.x fUH 44454 Python 3.x AL T H, REGSALBRASHR /010 2 AR AT YRS -3 [T FEATTAR ] 46
W2 B AN FHEZS o)

2t03 W EFEFRUEE H, B4 1ib2to3s ML NMISL AT Tools/scripts/2to3. &L
2to3-reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- JEfig CECR| NS R BEM: . REUES SR IMMERIARE, B ENE  ype hint AR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- 5 7EVE ) BREAHME L function  (Bmethod ) WH. S84 FWifh:

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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c EAAEC ART RETSESH. ESEOTH BTSRRI L A LS5 e A
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z: Wparameter RIEFRFH , & WIREH A48 5 1 409 X 3] DL PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
BRI A FR AR
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
AR R AR BB R —A> yield Rkl
15/ yield SGHTEEATE, JEH:L R fr B YGRS (R0 M RV AY ry i), 4% 7
AR BEXRESHAM __anext_ () R EFIEAGRIKER, B MNBEFAE SR T S
PEP 492 Fi PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
% HIHT| k& —4 StopAsyncIteration F%. B PEP 492 5| A,

attribute -- J& M KB —AWRIME, ATRAG G5 2Rl HA TR B, WR— R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable -- [ZEREN R BETE await Tl PRI S . v P coroutine B2 HA __await__ () JT¥EM
St% ., 2 PEP 492,

BDFL “& 52 m#E" W45, B Guido van Rossum, Python B9 .

binary file -- JEHISCAE file object BENS IS F 7 2 xt %o ZdEHISCHI B FOFE A RIS (Trbt, Twb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- = Yi0f %R 7 bufferobjects 7 H.fE 5 ) C-contiguous Fh it . X HIEFFHA bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘¢ {ifih Python JFCHS 24 g1t R 7515, R CPython fifRégs 3R/ Python #2)7  ER AL .
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

TR HN R AT LAE dis BRI SR &R
class -- 3¢ JIREBIE 7 E SO RIS SGEH LSRRI LB T HA R T 10 3L
class variable -- Y& EA e USRI HAURAER R 2 B (T @A LR SR IEH0 -

coercion -- SIS RIEE L FE A 5P AN [ USRI A, — PSR i) SE O KL e 75— Fh2R 2,
W, int (3.15) R AU RS 3, BAE 3+4. 5 1, SEUWRAUR—E (—AMg int, —4
72 float) , P LA AN R REAN, BNR5] K TypeError. AIRECA | JEBUFAHALH],
REFF U250 i A AT SR SRR — A IR 2R AL, IS I £1loat (3) +4.5 MAJE 3+4. 5.

complex number -- 5% XEHE SRS R, KA T BRI N — A SR — A SR AL . AL
REHCANL (1 WP SeRssk, WMEEREFPE RN 1, fETRE2EPE N 5. Python NE T X
B SEHE, R TR RE s EERaAa —1 5 g, B0 3+17. WERTEE math B yXT R %)
WAERRA, W cmath, ZEME L LR ERAEEAEE . RIRESE A B, ZIEE
ML A AT ] 7 A8

context manager -- b FICHBIEY 7F with B, @ X __enter_ () Ml _exit_ () HIERE
BRSNS . S 0L PEP 343,

context variable -- |- F 3¢ i —FRYE H AT @AY L SCRT AR RRIME R AS B . X D T2 SRR AT
i AN PATERETT AR A AN FE A B, A, ST BB, —MUTERET RS a £
A BT, W R SCE R EEAE IR RS AR EiF TiBER. 2L contextvars,

contiguous -- ¥E8; — NE QN2 C # 420l Fortran % i S 0N N2 TELEN) . F4ELZ nh2 C Fl Fortran jE
SE) . FE—HERAL T, B 4% H A UEE NAE A% BUAR SR HES ], R NI IR RGN F . £
Y C-TELHUA T, A NAF b HE I B fe — &5 5 IR 4% H B BB fe it . (E&FE Fortran 22504
HlE S — RS etk

coroutine -- Pt THIRERHE—BOER . TOIRE R DAAER— mdE ATFAE S — OB . PR AT PATEVF
ZAFER VA BIFWKE . BATALEE asyne def IFRPRIH. 201 PEP 492,

coroutine function -- PP 1R [B]—>coroutine ST RE . TIMERBT I asyne def iIBASEE X, IF
T HEf P await, async for fll async with 45, XeEHME2d PEP 492 5] AKY.

CPython Python ZFiE S HLTESE I, 1 python.org % 7. “CPython” —ial i 75 0 B 47 b S2 915 oA
SEPLFI AN Jython B IronPython AH X j1.

decorator -- 3EURZ REME N T — D eRE R AL, EHE I ewrapper iEVETE AR TREE . 2eifigeid
BT H4E classmethod () l staticmethod () .

P MAEIR R FEIRRE, DA PR B0 ST S ESe %

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

[ ARSI T8, (Rl A A o A SR A AN 1T 2 0 R B SO 285 SLRY SO

descriptor -- fliid2y TATEN T _get_ (), _set_ () o __delete_ () HiEMXTS. HB— P REMH
HHERAR, B RRRRIS ST S B A R . BT, M ab RAREL BE R
— AR A a WP ERATRN b XS, (HUER b 22— HiRay, WS TR XN iR ds
FiE. BRI SO &2 R 2 KPR Python () 5688, RN EVF L EEER A ELAE, 035 R %K.
HiE. B K. BESEASOT RG] 5% .
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A KIAFF IR R 1T 27 descriptors.

dictionary -- “y28lt —ANSCHRERAH , b A B AR i S BAH B i {8 P UEARAT B AT __hash__ ()
__eq__ () HYERINTS . FE Perl &S P HRA hash,

dictionary view -- I K] M dict.keys (), dict.values () fl dict.items () iR B # %2 B R B F
WAL . EARME T FRAH SIS ME, XEWE YA E, RS A B
AR R o BE 51 36, Al 1ist (dictview) . &I dict-views.,

docstring -- SRS FRFH (N3 B ISR — 2GR B FAT s P . eI RATIN &
P, BB RBI A TTES . BRAERER __doc_ @M. T e HTUENE,
LIRS RAT A I RS

duck-typing -- 18788 F5—FhgRRE XA, B AREE RIS RAR e 2w A EfmED, M2l
R A S oy sUE N (CREREN T, WEREEN T, BasEmEn T . ) T imiEE
AR E 2R A, Bt RIS nT il i e 2 SR ARIR T Rt 19 T2 BLE R type () B
isinstance () Kpill. ((HZEEERFIB0] DAMH 46 28 % /EM#h e ) AFES R hasattr ()
K e 2 EAFP 4R

EAFP “SRFEIHORVF A2 )" IIESCHHE o X b Python F AR 2 5 XA S {8 5 I o 1) o Js P AT AE
HAEMBE B DRI R R o XA it PO AR B RF @ KRz ] try Al except T4, T HAINS Y
MR FHELBYL W%, # LT C SRR HAbIE = .

expression -- &k W DK FAMEMTEEFRIC. Hmihil, — DRk FR RO, 455,
JEPEDT I IEFATER BRI BIL A, ENEREEH SR —ME. SUZHAES AR, HIEAES
taPHR IR IBAFAEA RO R IB S W statement , Bl while. WA T MM AEREA.

extension module -- ™ JE ikl DA C 8 C++ ZmE Ry, i f Python () C API & 5iEF .0 LA F AR5k

N

T H,

f-string -- f- P45 A £ 5O F AT ESF R EE IR AR B AR AR R A A
815 . &, PEP 498,

file object -- SCYFXF G X A& LTI 1) SCHF APL AR R R BTEIONS (A read () B write () SKAERYJY
R) o MUEHAIE T SBR R, SCPFRTR AT AL BN L SCRE R SO, X HABRAUAAE, BOR Xl ISR
WU (BlanbRiEs A/ i . NAFZenh X, B R, %) . SURR gl ST R 3T 28R

SEr AT =R SCIFRT G e =22t ] STRE, Zei =206 ST PARZSUA U . BT 10158 L3
£ io B, QISR AT T AO2 B open () BRAL.

file-like object -- SCPEIAF R file object [Fy[7] i .
finder -- #E4k 2% —Fh S22l A g AL loader IR

M Python 3.3 7 7E I Fh BB & R 8% Tk 2 58 % it & sys.meta_path ([, DA Mpath entry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 # PEP 451,

floor division -- [in] FHUEEREE: 0] T & A B SR in BB B # R YR . W N BEE BB BB /7 . B,
Kk 11 /7 AWRITEERE 2, MSZHRPZFSEMEIERZERR 2.75 . FE (-11) //
4 £xR[A -3 PR -2.75 @ T AGRIMEE S, Il PEP 238 ,

function -- pR%L W] DATR)E A R 1] BN —dLiEA) . i8] AR HAE ABAS B2 A S IR R BRI T R
Wil . Y9 Wparameter, method F function 2877,

function annotation -- FEEMR BEHN R EUTE S B0R RME R annotation
PRECARYEE & T 2 20 4% 7 . BInPA R BRECHUE Z A~ int ZEOFHUER [ —A int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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BRI B TR ) AR UL function —7
155 & variable annotation F1 PEP 484 %t I I HERIFE AR .
_future__ —FhOhISEe, AIREAR I O3 TR -5 24 1 AR S AR BRI v R

%ﬁvﬂr/\ _ future_ MR H AP RGAREORE, AR DA A BT O AGE 5 DA ST B
BRIA:

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

garbage collection -- K3 Inle FEHOA AL B9 N AF 2SR A A2 . Python Jgid i 5 [ HHECH— > BERS 4G I
ANFTRIAGERS | AR ERSLIR [ g R PRA T B3 ISy - AT DA g o AR il 3 [l e 8 «

generator -- H)REY 1R[] —generator iterator WIREL . ERRRMGEERE, ARSAETHAE yield %
B DA A — R YA for- IR B E T next () BRELE—IREL.
R A R AL, BRI T TR A R B R E . WPRFEIE RSB AME L,
JH AR DARE S 5 3L

generator iterator -- /LR IEICES generator BT AR IIXT AR .

T yield 2P, ICALFA ERITIRS (BRI vy i54) . 4% £ %
FHAREWEN, BEoMNBTFALERSIAT (X580 TR AHIT 1A 1388 eR B 22 AR ) .«
generator expression -- /KRB R R [0l EA I RIEA. ERERMBE E RS0 A E LT
—MMEFE R, JBER for TA), AR—ATIER if THA. ANEAREXSNINZRPCER—F

HIfH:

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

generic function -- {Z BIPREL Sy A 7] Y S 2L SR R R 14 22 A eR B0V AL AR R Bl T8 I & ey 9 P 5k
SR 7 R %A T WIRAS S 3
Y2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEMigeA K& PEP 443,

GIL 2 W.global interpreter lock

global interpreter lock -- 4 Jal i BESR B CPython ffRESs B R T B —FPALE PR [ — I 2 A — AR AR
AT Python bytecode., BAHLHITATBE BT S4B ((0FE dict B ERA) R Zi 1K %
44T CPython SEH. 4 REMRRER N Bl (S ARRER: 2 AR AT S 7 i, AU @A THEZ AL
Hgs ERYIFATE .
Ak, FLSChRIE A E o =07 P B4 R BT S AR AT T S A 2T 55 2 e 45 s W A PR GIL
BEAh, FEPAT VO Bt g @ 2B GIL.
A (PASORGAIRLEE R B e Sy ) 3 i MPREERI S DM RAIRF I, TR Ryisk 24k
TE 0 B PRSI O T A PERE . 5 S R AP BB 9 R s S B S AR T A 4%, AT B X A4E
Al

hash-based pyc -- K& TWyAvI¥) pye (i FGT B 5 SO P4 e (L T = e J 02 5 B 1) A i A 30O HE i 2 1 i G2 A
4. %, pyc-invalidation.

hashable -- W[Wyy — 4> XF G2 14 Iy 7 B A0 R AE AR i Jo 0 9 4 R A iR T A (EfR AR
__hash__ () Jrik) , IFATARILAX AT (ERERA _eq 0 Jk) « AIGAXIR L
B RAT AR G A (L LRSS R A A ]

TG A PR XT SRRSO SR AR B A BT, PR DAk S Bl 2 A A PR B0 s A fEL
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KZ% Python HH R AT AE N EXT QA2 AT WA A i) s AR (Blng) Reliy ) #A R A; ARl
iy (BIANTCA frozenset) (M ENIRY TR RIS A A R AT AR & SRS BN R 3
WA AR ENTERER—2Z AAE (B2 S A HE) . ENRm AR LB T e
id() .

IDLE Pythfin # IDE, “GEMIF A S5 EE” WS X5 . & Python FRifl A4 IR HF ) S A s A A1 F R
R

immutable -- AAn[2E B FEEAIR G A QAT . FAFRADCAL, XX SN RERENAE . N
RALAFRE— DA FERIE, WD ABTEGF N G ENET R RS AEAH I EERTZIER, f
(SR EliuL

import path -- FARIE HEZNOE (874125 8 ) GUUNSNER, KPR parh based finder FIRA IR FA
HAr. FESARE, BAEIFEFARE sys.path, HINRFEARBRATHER A ERMH __path__
JE k.

importing -- F A 4— M) Python AU AES 75— S H 4 Python AURS B 6 A1 7
importer -- A SN AR MBBIEIRNT G WXTRIEET finder g T loader

interactive -- 22 . Python A7 A7 — 2 H A MEREAS ,  BIMR AT DAEMERES s A7 ot ATE A Rk 2, 7 ETA
RN . AR AITSHMRS) python 4 (AT ATEVRITT S ALIT 463 B rp g R A 1 3 5
) o AEMCH AR BG S R AT A I X A AR AER T (RHCAE help (x) ).

interpreted -- fiFE%Y Python — R MEREALE T, SZAA@aIFMIES, RAPIFATX BT 747 5 4
PR HIAEAE I A IR o X R PR SO T DAL AT AN A6 S X B T AT SO s AT R
BT T R R H g R A AT AR UR ], R HAR PRI TR R . & Winteractive,

interpreter shutdown -- fRFEZS SGPH A ORI, Python fEREGRFUE A —NMEFIRIZ T BOT 22 BT
HEECTE, FIABTHRAN & Fh N A SE . BRI EDIL o Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR Wl E B A b S, RO LB s ) 9 U5
EAFARC (F L0 1A R s L 4% ) -

FEREAS R SR I R A __main_ AEBREERIE T IA C 58 kAT -

iterable -- n[IEICX S FEASZ — 1R 0] HL R B IR X5 . AT IEAC RS A B FALEE B R A 2B (BN 1ist.
str fl tuple) DAMIESIEFFIRBIGIAN dict, AT 2 DARENT __iter_ () HEHELH
T Sequence 1 XY __getitem () HYEAMEE HE XEXT4,

AERXTZT T for TRFRA S Z HA TR Z— NP A (zip () map () ...)o B—AA[EA
MENERNSEAEENERE iter () B, ELREZGERMERE . XFE AR T AMEE AR —
W o AR AT R, REEATFERA iter () B HOAHERETSR . for iBMEN
PR S AL BEAR AR, B — NG P A iy 24 748 B R AEDR R R R A B AR . & Witerator, sequence
PA M generator,

iterator - BARUZF JRFTR —EBLHRMIXI S . ERIMMAIBAAN _next__ O ik (B HEHNE
PBREL next () FFBAIREIRH I, 2438 A KR AT N5 % stopIteration S, FIX Mk
RAX R P IBIEHCFER, ERAIL __next () HIEHXFIRT|K StopTteration B,
RALURA __iter () JIIENPRREIZENAXT G H &, NIGEACA 0@ @ nf AR,
AT HAREAR GOE MR . — A REWPIINEILE S Z R EL VR . A
X (Bl List) FEARFRINHAAA iter O BEEURTE for EFF AT EMES A — ik
e WERAE IS DL F AR 10 2 AR I 22 2R [l 2 Bk AU AR e R ] — s U 4, (A
BRI R R

WZAE B EF typeiter,

key function -- St pR% FH bR KRR B RR 0, 2 BB AR [l ] T HE Y B HFCLEE R AT RS BN, 1ocale.
strxfrm () AT T ERE KA HE Y 29 %€ 1 HE i -

Python " A ¥ 2 T HL# F0 14 F B o J0OK 428 i S R B HE G2 2070 4107 200 Ho 84 min O, max (),

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

AN NMERECE 2R . B, str.lower () H¥ETTAMMEZME K/ NSHEF SR L. T 4b,
BRI lambda F£iAAORAIEE, FlA0 lambda r: (r[0], r[2]). ifF operator ki
LT =R E SRS . attrgetter (), itemgetter () Ml methodcaller (). iE&E WTHIT
— DASRIECA i A ] B e R s 191

keyword argument -- 8555 2 Wargument,

lambda (1 —A> B lexpression ¥ SR IE 44 WIRER AL, XS AETH AN BORME. )72 lambda e &R AJYE N
lambda [parameters]: expression

LBYL “Je#rF JGBEER” M9 CHiE . XA g 5 XS S AEIEAT IR I B 2w e s A e 45 4. it
WA 5 EAFP J7 G O e, R R R A 4 £ 1)
L LG, LBYL laRE “&F” M “BRR” Z R EAFMER ). flan, AR if
key in mapping: return mappinglkey] A REH TTEREERAEZ )5 HAMLREIN mapping FF5 5k
T key T R o 3B DETA] SE N AL ) EAFP Oy 2R R

list -- 514 Python & () —Ffisequence. HIRH NH)F, (HERMT HAE S PO A= s1%, Bh
VI TTR I - O(1).

list comprehension -- FIFHE A Ak BE— > 7 51 v 1% BT A B0RB 43 0 3R T kR (8] 45 2R B SR Y — Fh R R T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥ —10
B 255 Ju A B+ N gE R EON WA A (0x.) B9 R. K 1f AR R, R A g
range (256) HHYFTHITTREPL AL,

loader -- MIZLZS ITMBBIIIN G . ELHUE X4 Lload _module () WA, MNEEREH B — " finder
R, S0 PEP 302, X}Tabstract base class ] Z: I, importlib.abc.Loader,

magic method -- AR Jj ik special method §)AEIE 2[R LiA]

mapping -- Wit — S RHE R ARSI T Mapping 3 Mut ableMapping 15 L2 i Tkl e 7L m 2%
25 . W2 H T aFE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLPRRAT LS sys.meta_path IR ITIREIR finder. TCHRARE R BE S path entry finders
FHE FBABF A AHA] o

1 E&F importlib.abc.MetaPathFinder | fRICHRAE AT LI 7% .

metaclass -- JLJR —FhH TOIEZRIE. e LOHEH . BFEMMERY| R, joknTHEZ FIR=135
FHOEF NI . RE M H X R GRS T PSRN BRIASEEL. Python F4: 512 AL FE T 7] RAGY
BEETE., KA PKIEAFTEXA TR, (HYFTEH BT, JoIEnT SEALR A oA g vy
Z. ENCH A TOR BV HE . SR et IREr g o, SSolpe], ARHMIF 245 .
T 213152 I, metaclasses.

method -- Jjik TEIEPNEE L REL . QAR RIZ B SO — A TE R, R S RS AN
HEE—A~argument GRE 44 M self). 5 function Flinested scope.

method resolution order -- JjEfATIRE 7 VA MRAT T SE 2 AE 2 4R R D B R PR R BT W SE )y . i
2rF Python 2.3 J7 VMY T HEE 2.3 BGE Python AT #8 T FAH ¢ B A TR, -

module -- il X502 Python A —FhZH 41y S AHCHAG AT A 44 25 18], A4 & {17 Python X
2 A @ i importing $EVERE N % 2] Python Hr .
Y Wpackage.

module spec -- BiJ LR — A~ dr 2 =), Ha S H T B X 2 AFE. & importlib.
machinery.ModuleSpec LB,

MRO % Lmethod resolution order
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mutable -- R[28 F[AFXIR AT PAEH: id () PRFFEEE LR e HEUE . 553523 Wimmutable.
named tuple -- #5084 Rif “HAH0H” AR TAEMG0KETH, I HEPRRT cRLREHA7TE
PERVT IR . SRR S AL sl 2830 ] B A HA AR

HENELRPNETHAITH, B time. localtime () fll os.stat () WREIE. 51— 012
sys.float_info:

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

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

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

True

L8B4 oA N E A (BN BB ). sk, B JeAE rlE i i R UM tuple QK E
IR FER T ACRA . XM AT LS, B L) %l collections . namedtuple ()
Bl Je—Mor e S — T Ty 5 s N B B4 ol & A asb .

namespace -- iy A2 Ay S [ @A BCE RGP . S A R, SRMNER, EAXZ P RiRE
a0 (FEHEZ W) o finds 4 A By 1k iy 24 vf 98k SCRidb . 4N, %k builtins. open 'ﬁ
os.open ( TLQ%EB’J 4 AR DX Ao i 44 5 [B) s 3 2k BRI A A5S80S A R 50k 5 B 2
Eﬁi‘@%ﬂﬁﬂﬁﬁjﬁ 5140, random.seed() Bf itertools.islice ( L%ﬁ[ﬁ'ﬁﬂiﬁﬂﬁﬁT;\_lﬂﬁ@@(E
i random 5 itertools A BISZELT .

namespace package -- fit %423 [M[{L PEP 420 fr5| AW —F g -HIVE TR & gs Wipackage, A4 23 [0 AR DA%
Bk IR, HAiR I Sregular package RIF), FEAEATRA __init__ .py Xff.
FHu & Wmodule,

nested scope -- iR EEHIR 7 — @ SGEREI NG HAS RGeS . B, 785 — %z e s8] PAS | H
I RS R AT SO | A RO X RIE oA SRl s s i) 5 H 2 IR T i N2 AE
. R, ERZENEGNERNT2Rt4 0. g nonlocal KEFA ALVFH ASNZEN
i

new-style class -- X8 X1 H gAY T A 0 R E 0 IHFRE 725480 Python fiuAs i, HATHi X
Fhen% 7 Python sl iy 8 R IG R, BIA1 __slots__ . fidfF. FHfiEJ@ M. __getattribute_ ().
RIS

object - 4% IEATIANG (BHES(D) WRHUE LT (%) 195, oblect UL FEfnow-syle class Y
RIS

package -- f, — 7] {1 & RIS A H 5TAU Y Python module. MBAR b, flgii A __path_ &
PERY Python 5.
Y5 2 Wregular package Fnamespace package.

parameter - J65 funcrion (k) 5 UREIRA 30K, EHERETIRBEE ) Nargument (st Rosets
W, 21M%5%). HAHMES:

o positional-or-keyword: LB IBETF, T8E 0 DMERIE E S &AW PAVER £ 425 240 15
AEZ . RBARIES KA, AN R foo F bar:

’def func (foo, bar=None): ... ‘

* positional-only: {{FROIE, & — RO EE ARS . (WRACEIE S ] i1 ek BUE X
MESINRPEN 2GS A/ FARES, PIATTIE R posonlyl Hl posonly?:

’def func (posonlyl, posonly2, /, positional_or_keyword): ...
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o keyword-only: {URFEET, FHE— N HEGEN REFEANSE. PR 47 IE S ]l e sk 4L
BN IES Y R G AT A E T S B AE L N AN B IS 2 Bii— * Sk L, Bl
TR kw_onlyl Fll kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: F]AE( ., € W] ASRME t— MEBECR A OB S B BT (FEITEHALE 2
CERZNESHZIG). ZFES RS AR * RE X, Bl FE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHEF, HEE W] DASE UL IR R T SR (TR S B ez nh %
TFERZ)G) . BMESWEAEESZAAREME ** w3, BI LR kvargs.

FEZ AT PARIIS 95 5 PTEMLARE SR, tha] DA R LE T e S A0 e BRI E -

5 Wargument RIGEFESLH . iS5 H Aoy X5 HH)HE WA, inspect.Parameter 2§, function
45D\ % PEP 362.

path entry -- J4E A 11 import path F—ASBRIMALE, SBipaih based finder I REFRE T AR

path entry finder -- J%1%2 A N2 $8S F—R[ AR 28 sys . path_hooks (Bipath entry hook) & [8] ] finder
RPN S BRI i path entry S 78 fiABEHE .
5% importlib.abc.PathEntryFinder DA T #EKIEA D BRI LIS

path entry hook -- JE#EA V8§ —FP W XIS, FEHITE WM & 4R R R path entry BRI DL T Rghs
H sys.path_hook iR [M—A path entry finder.

path based finder -- J& T B AR R 2 BUAM—Rh Lk 12 & 3025, ATHE—ANimport path VA FRAF R .

path-like object -- JIERX R R DX RGBS . RELET LT PUE N FREEN str 80
bytes X%, LA —NEIM T os.PathLike NS, — A 3HF os.PathLike PRI
AV os. fspath () BREEEWN str 8 bytes BRI RS EIE; os. fsdecode ()
os.fsencode () AJH5 B RIAIRIRTS st 8 bytes FERIMEER . A5 2 PEP 519 5] A,

PEP “Python 33 # 1" MY LHE . —A> PEP gi@— (i it 308, HISk ) Python #+ X$RHEF S, sifliid
—~ Python [ R PE K HPEE s BREE . PEP L 244 RS A 10 B AR BUAS AT HE DU PR ) SR L I
PEP [ VE R $e th B @i R DR R IS 15 DA SR AT Python (3T HL 5K 40 5
SRR B ML . PEP WVEE A SULAEAL X YR 3, Ff R ) 2 e A SRS o
Z L PEP 1,

portion -- {5y H K — a4 A K A H SR NSO S (BRTREFFRCT > zip SUPFN) , HLpsE SO
PEP 420,

positional argument -- {35 ¥ %t 2 llargument.

provisional APT -- #2 APT & APL & 3545 B HERRAEARUE 21 ) J5 AR AR UEZ AN B 2 11 . B
SRR EE Tl A S A RS, (B REHGARC N &, 0T BETERZ O IF & 1 A U B 1
THATIE AR (R EEBRIZED) o WSO AR SHEREIET - (FE APTGINAZ i
R B ™ L I 4 A I AT R XA
RITE X APL R UL, [0 G AARE M E MR SN B g iy 27—l i) g i oA iR
2R RS IRA B —Fh ) JE AR A R R T %

XA PRI AR A VAR ME PERF SR W S, AN 2 T S KIS BE RT IR . 105 UL PEP 411,

provisional package -- #1 £ 4) Z: Wlprovisional API ,

Python 3000 Python 3.x AAE L AWERR (X144 FHERAS 3 1) KA B iR TR I Bl L B T ) o« AT i
WA “Py3k”.
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Pythonic fi§— Bl — B AURS S8 BEL0G 1 Python i 5 B A0 WU AIER S, T2 0 LA i35 v o )
AR SR SRS . AN, Python B WS 2 (1] £or iEAIIGER A P — > AR AR S P Y BTy o0
o WZHAE T A AR, A Python I AT I 2 V6 — DT T B

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

TR R A 3515 B Pythonic (#7735 /& X FERY:

for piece in food:
print (piece)

qualified name -- ROE# B —DUARUS 2 BRI FR, R ABCHAY 42 R YR b SCROFENS 2. B
ROk BT, AHRE I PEP 3155, X T i Z A RERIZE, FREA IR SGXR AR —E

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

>>> C.__ _qualname___

ICU

>>> C.D.__qgualname___
'C.D'

>>> C.D.meth.__qualname_
'C.D.meth'’

295 T 5B, IR E & ARECAPR R B PSS IR R B A, P S A AL
£, Bl email .mime.text:

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

reference count -- 5|50 XTHFEX 005 R . 24— X2 095 | FHHEE ), B 9% TR oRE
T 5 THECH Python AR e il 7 2 A R Wiy, {H'E @ CPython SEEL)—A KBEITE . sys Fig X
T—A>getrefcount () pREL, &7 5 AV BB MR E X 095 | L.

regular package -- WML AL package, BIIEER —A _init__.py SR H .
%2 Jnamespace package

_slots__ —FPEYERNTRHIAE ], 1L TS P B S0 Bl J 12 0 R AR R S ) 7 MR T N AF . BRI
TARGAT, (HARZAFAIHAE S, S RRBEAEDBAEOUT R, BN R,
HH A S RSB

sequence -- Jy- 51 —Fiterable, "BSCRHATT __getitem_ () FER R HREERT [ HH TR ORI,
HELT—MREFPIIKER __len_ () Fik. WENTHIZREAE 1list, str, tuple fil bytes,
HEER dict WIHF _ getitem () Ml __len_ (), HEHANBETHSTHIEFS, FAhEE
R IS AT B ) immutable T IEREL

collections.abc.Sequence MIZHEREXN T —THEEFTWELD, BT _ getitem_ ()
M __len_ (), WINT count (), index (), __contains__ () fl __reversed__ () . AJPAEH
register () BIRIEMEIILY R O Ry AL,

single dispatch -- ¥i53jk —Fifigeneric funciion 73 JRIBA, HSLHUREET BAS UL BORERAY .

slice -- Yy 5 HALE THEE sequence B—3 P04 . YR &iE a8 FAsbric k@@, 76 [ 4
JUNAR S0 Fai% T, Bl variable _name[1:3:51. 465 (FAR) ARCLENTEH slice %}
%
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special method -- }§5% Jj 7% —F 1 Python [ ARG TTIA, AR IEAS B PATHE & SR AE B AN A5 45 . X
MR FRIE RRHS T 2o FEIRTT AR 32 WL specialnames.,

statement -- {54 B4 ERRT B (— MRS <) AR . —4%iEA)A] DUE— A expression BLHEANHIAE
KEFILEN, Bl i, while 8f for.

text encoding -- SCAZRY I TFf Unicode 547 5 4 0 745 ER AU % o

text file -- SCAR LM —FPEENS LS st X GR file object . 3G SCA SCISE B a2 17 1) 4 T 1] 52730 R 45
I BB Bext encoding . SCARSCAFRY I FAIFEASCABEA ("o 5 'w') FTHAISCHE. sys.stdin,
sys.stdout PAM io.StringIO HYSLH,

H S Fbinary file T fRREMSERE F 5 3T % BISCUHEXTSR

triple-quoted string -- 515 F4Fl H RS = NELEXNG S (7) HEHRLS () TR, EII7EDRE
FESERAM A5 SER TR A AR, B2 ZMAL. ENAFIRETATHRNE SR
GRS RSG5, I H] AR AT o (R AT, RS SCRY AT Ep IS 1 4 A

type -- QM KA E —A> Python X R & TAH AR X QEAA —FhRAL. ZHEXRAYRAL, ATpA
VIMER __class__ @M, 802l type (obj) HIKHL

type alias -- JORUHH, IR SR, B AURIEIRAURIE AT E IR RAT -
RN A R R WAL 2 3w o il

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

AT DA R g e

from typing import List, Tuple
Color = Tuple[int, int, int]

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

Z I, typing Fl PEP 484, Ay xf Ib D REITEAN A o

type hint -- REIGLR annotarion Jy78 5. ZEJ@ME. AL SB0UR BIEFS & T 28
FAPLRIE T AT, Python ANERAEME, (HILPIXIEAR I TEEMEH, I rlth) IDE SEIAL
b4 5 A
SRR RIBTEMEBIYRAR R AT AME typing.get_type hints () V5, fH/RHRA &N
AN PAs
Z: ), typing Fl PEP 484, A Xf I RERIFLEHE A .

universal newlines -- il JI#AT —FPfFE ORI 20, B DA R BFA AT SERRI A TS5 RARRS - Unix (94745
HZFE '\n'. Windows [(Z95E '\r\n" PAKIHMR Macintosh %52 "\r'. £ PEP 278 il PEP 3116
A bytes.splitlines () [ ¥ AVEULIH.

variable annotation -- 28 5 1E R 2 = B B M annotation
B4 v el W Y ol i 1 B 1 v, T BN i £
class C:

field: 'annotation'
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AR EARAEE T RO R AR 0 BINDA AR B2 int JRAURO(E:

count: int = 0

AR R R TR TEAR AR I annassign —77 .
155 & function annotation. PEP 484 1 PEP 526, HHxF b B a4 R0

virtual environment — WSS — R P - W B E AT IERES . 7075 Python JTL VR I TV EL T AE 224 A
48 Python 45 52 6 2 F-HES 56 -2 0 35 s Python 1 VL EAT70
HZ U venv,

virtual machine -- JEHIBL — & 58 4 8 P E LT AL. Python K fULAL AT $hAT 5 47 4 4 158 b BT A2 Al
Hbytecode.

Zen of Python -- Python Z#ifi 71| if} Python ¥ty M 5424, I THM SEMXMIES. EFHAEN
AATER HAASR R AT i A" import this”,
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BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx 4¢f) Alternative Python Reference w1-#] H IS 2 00 5 .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

JE Sh B

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

ffilE): GPL 345 H A ERF Python {£ GPL R k7. 5 GPL [, Jiif Python ¥ niEAR AL 43 B A UG

W
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

JRUIARZAE Guido 55 T TAERYSNIREREE , AIfGaX 28 B A oA vl fiE -

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 FHF PYTHON 3.9.0b1 &Y PSF o] Hpi¥

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

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

3.9.0bl software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.0bl alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.9.0bl 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 3.9.0bl 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
3.9.0bl.

4. PSF is making Python 3.9.0bl available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.9.0bl WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.0bl

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.0bl, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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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 3.9.0bl, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM # &Il

BEOPEN PYTHON JFE 14 ] P ER 1 AR

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(FItgkss)
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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 FiF PYTHON 1.6.1 ) CNRI o] ¥

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
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

(FItakss)
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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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]Hpix

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.3 WU 89T ol 5055
AT 2 Python JATHUIACTA 5 =y BOPHI VT RIBIIT A, WA LR A e FLRIE A K

C.3.1 Mersenne Twister

_random IR E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 2511,
5. PRSI se iR (FR):

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.

(Qi¥i#3)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

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

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

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

C3.2 EfEx

socket U] getaddrinfo () fl getnameinfo () ML, XLEREIFAASLE WIDE IiH (http://www.
wide.ad.jp/) B R SCARH

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

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

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

C33 REEEFRS

asynchat fll asyncore fEHEE DA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies B E DL T ERR:

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

(Rt
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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 HITIEER

trace BHRAE AT

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode 5 UUdecode F#

uu AL DA R

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.

(Rt
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

— Arguments more compliant with Python standard

C.3.7 XML = 2= AH

xmlrpc.client S PA T ER:

The XML-RPC client interface is

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

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

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3. WURIRHFEYIFETiE SIS H
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C.3.8 test_epoll

test_epoll fHELE AR EH:

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 BT kqueue ()42 N5 AT FEH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c 34414 Marek Majkowski’ Xif Dan Bernstein f] SipHash24 VAR SEI . B ALS DU N AR HA:

<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 #0 dtoa

Python/dtoa.c CIHREML T C i1 dtoa Fil strtod pR%L, FIT-HF C il 5 AU BRI A4 R EF 755645,
David M. Gay ) [E] 44 SCHIRAE T, Z 3042411 ] M http://www.netlib.org/fp/ F#k. 2009 4F 3 A 16 H R 3|
P S 2 SO B DA SOBCRITA AT e B

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

*

* 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.

E I

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

* % o

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

WERBAE RG], W hashlib, posix, ssl, crypt BLER{{Ji] OpenSSL e mithfi. Boh, @M T
Python [f] Windows Fl Mac OS X %32 /7 ] fiE t4f OpenSSL (%45 D, BT DAYE ILALBF1 i T OpenSSL #41]
R 5 DL

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-core@openssl.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/)"

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. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

ERE I I S T S S S SN S N S N S e S N S N N S N S I R T S N N R .

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eayl@cryptsoft.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.
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.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

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)"

(Rt
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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 R I SR S I S N S N

/

C.3.13 expat

FRAEME ] ——with-system-expat BLE THIE, &N pyexpat §7 AR E HALF expat YR 1HE DI F 21

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

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

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

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

C.3.15 zlib

R ARG EAREIRY 21ib AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

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 {#i M A M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

Copyright (c) 2008-2016 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 X EH

test £ (lib/test/xmltestdata/c14n-20/) 1 f{) C14N2.0 iR 2= {4 2k P+ W3C W 3§ https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR$E BSD ¥F0[IE (=432M) %K47:

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 fol-
lowing 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 PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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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