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The Python project’ s infrastructure is located all over the world. www.python.org is graciously hosted by Rackspace,
with CDN caching provided by Fastly. Upfront Systems hosts bugs.python.org. Many other Python services like the Wiki
are hosted by Oregon State University Open Source Lab.
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1.2.1 Python B0
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The latest stable releases can always be found on the Python download page. There are two production-ready version of
Python: 2.x and 3.x, but the recommended one at this times is Python 3.x. Although Python 2.x is still widely used, it will
not be maintained after January 1, 2020. Python 2.x was known for having more third-party libraries available, however,
by the time of this writing, most of the widely used libraries support Python 3.x, and some are even dropping the Python
2.X support.
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Fé@; %Hﬁ FRUEPEIR BB 25 A4 T AR B MRS . 1715 PyGame 3XFER 55 =y BEH R BEAT BY T9 K2 A i B2
f s,

Python F R (7 A RS AE A A I MRS SR o AATT AT DATE— 197 10 b iy AR P ARS8 [T IR T S — A4
R GRICA TR 1 o ARAATTACASS A MR TR, AT DA AR

>>> L = []

>>> dir (L)

['_add__', '__class__', '__contains__ ', '__delattr__', '__delitem__"',
' dir__ ', '__doc__', '_eq ', '__format__', '_ge__"',

' __getattribute__', '__getitem__', '_gt_ ', '__hash__', '__iadd__"',
' dimul_ ', '__dinit__ ', '__iter_ ', '_le_ ', '_len__ ', '__1t__"',

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

' _repr_ ', '__reversed__ ', '_rmul__', '__setattr__', '__setitem__',
' sizeof_ ', '__str__ ', '_ _subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

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

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

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

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

[1]

WIS EREAS A R Y NS % SR S RE A REAE AR AT B 3L

Python iA 41 5 fR 411 IDE. IDLE /& —~i5F-& ¥ Python IDE, ‘& & T Tkinter §, ffi ] Python 5 45 -
PythonWin J&—> Windows % J&# IDE. Emacs Jf] J 555 %30 T f# %] Emacs B A JEH 1709 Python #5=,, Fr
XS R AR N EYE E 4, B el e ik DA R AE 9n 5 ARG B ) A2 B X RE RN S5 T RE . 31717 Python wiki #¥
F Python ZrfEIfEE1) 2 #E A= .

WARARAEELTE Python FEELF I, ARATRESA 4B edu-sig HE/F5112<,
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pdb FEH 2 — AN FELZ 8 T A S 1K Python 1A% . €@ 4RME Python PRA—i4r, I H BRET &
ZEZ F Mo AR nT LA T pdb B VEAREBIR 44 5 1R H O A RS -

YEARTE Python A ATHR 74111 IDLE <2 H A FREE (Gl % £ T Tools/scripts/idle) & —A~EIAL R T
o

PythonWin 2 —/MU 57 5T pdb 11 GUI i #+ 1 Python IDE. Pythonwin {ii{#% < W s BB, HAA
YFEZ MW, Flantsa] PAFE Pythonwin #£)% . Pythonwin J2 Python for Windows Extensions 3 H i) —#84),
th 2 ActivePython & ATHUI—34> (21 https://www.activestate.com/activepython ) .

Boa Constructor Jg—/Mii ] wxWidgets ) IDE #1 GUI 424y . BT IHEZL QIR B, MR AL,
PR Yias ERIFZ IR, GORZIRE5H, doc “FAFH LMY html SCRY, R ilas . Sl WAl Zope 52

SR
Eric 2— 3T PyQt 1 Scintilla 4 $8 2H {414 1Y IDE.

Pydb 275 #E Python {ii#% pdb [)— R4, ZiliEw5n 5 DDD (4 2R ik#%) —&ff, DDD
B— R T e B AL g Bl g . Pydb B PAFE http://bashdb.sourceforge.net/pydb/ %], DDD 1] PATE https:
/Iwww.gnu.org/software/ddd $¢ 3| .

A HETTE 4L Python R E{L R %E T R {05 WL FREETIRE. ELet:
* Wing IDE (https://wingware.com/)
¢ Komodo IDE (https://komodoide.com/)
e PyCharm (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 .

2.1.3 FINfTRETSEIL—4 Python B BIE —MAILETTHY = #HI3CHF ?

WERARAR B H e — DL, T AT A R 8RB AT A AL 5263 Python KATHR, AR 75254 Python
Gl C AU . A2 THATARERRF I RIREE , FHIFIX LERIER 5 Python bl SCHF 48 1E & A
A A TR T S

— RS T A, BAELE Python JE LI Tools/freeze i, BRf Python FH AL 4EHh C £t ;
—A> C 4ikas, VRATDAR I BB i A B —SEAE P, SRR HS AR HE Python BEBEERE .

B ARSI A AU AZRIR import 154 (PIAPESX) , HEAERRHE Python BRARANYRH % (M T N

fibh) shA i, S5, TR Python 45 RORTRAY TT R EE A C AURD (T DAGE I g LA 46 Y

XRAEAERIIRA R ), FHAUE— S E R BCE SR, SR SRR T SE PR R A B . K5, B

%iizfCﬁ@#ﬁﬁ%WMm%ﬁ%%ﬂ%%ﬁ%ﬁ,%%&*4ﬂj%:#ﬁiﬁ,ﬁﬁ%5%%
e

Bk, freeze FTE— C HiFes. A JLANFHALSE H T HATFEE , —J& Thomas Heller ) py2exe ({LFE Windows)
http://www.py2exe.org/

Another tool is Anthony Tuininga’ s cx_Freeze.

2.1.4 ZEH Python BFAERBEHENNEERE ?
ATH . S AR IE PERL BT SR AUS KU R SOk PEP 8

2.2 MBS

221 P PESBHESHSFIEIRALE UnboundLocalError

T A R AR P P R A A IR TR A, AR R TAER ARS8 42 2k 45 5] UnboundLocalError £x 4> A%
F 34,

18 B Uil

>>> x = 10

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

>>> bar ()

10

A PASIAT, H i B
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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 [ NFRAE R, TR AESNTE kA E S, FF HAE ) 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, AR B AT lambdas [ JRERAR R, XRREATEANKI T 4R <x BME

>>> 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]

R AR 7 AR, 33X — AR A A -
1. AREFERE — fldN: sys, os, getopt, re
2. B =J7 FEAEl (423EHE Python 1Y site-packages H 5% H AR N2 ) — 40 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 :

MIAERAR T [import <module> | 13 ATEAN, FEFHFABLFTLAT o (HI2 255 2 ML
MEE AR AR~ 7% ([ from module import name | ) I B AT TR, #isx i, X
se NS LABR PR ZFRIEA T, NS LAMBIBRIEAET 3 A 2 MR

TEXAE LR, QRES AN T— R4, WA AR AR e S AR RS sh Bz sk Bt . A
B, SR SE T4, B AT DAER T A

WERFLLERC 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 i AU - AR AR S — MR G Y ik
.

A 24 55 SR R sk S A P A B PR S AT S AL [B] 9 DS, A AT DA S AR S B A R, 5
AAERRBOE (e AEPRARIERR P IAT O30, P2 S AR NN, XA HAT . AR R 4
LR, R ] REA B S AR EZRR RO . TR, YOI AT RE 2 PR R 1 — AT HR AL T
Rty HZUOMERR s 2 ety , R Lk g, BIERR L Fol i 1, 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

22, BiEE 11
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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@,

12 Chapter 2. BRMB¥RMEE
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229 At 2EHIIR [y] HaEHIIR [x]?
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) .

22, BiEE 13
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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

14 Chapter 2. BEXHRERBEE
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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

22, BiEE 15
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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 IR B EF B ?

XFP AP E RSB X, dir (x) R [l — AN BRI HE 7 0 6 25 S 1) Jas 1k A vk B HZR BT s X
)R NI B

2.2.14 FrHARBINETA A MIIREI SR 7

Generally speaking, it can’ t, because objects don’ t really have names. Essentially, assignment always binds a name to

a value; The same is true of def and class statements, but in that case the value is a callable. Consider the following
code:

>>> class A:

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

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

ATEHEMYE, A AR BRERIE TSI I 2 AR B AR, P L eI A B
KAWL FZIBIAFRNTCEREHVUR a 302 b, FOVA A ZFRgIER] T W — M.

—BOARGURA D BAZBA AR “HLE” FrEERN AR BRI SRR AR, LR 18
RIS T RS A A

1r comp.lang.python ', Fredrik Lundh 7E [0] 533X 4 ) 5] BB #4282 24 Y i — et 25 L -

PRI BAE VR TR W3 3 U i 2 I vk —E: g (3%) A BB FRENA T,
E*Ezﬁjﬁﬁg) FEoA$k B A 44 PR ME— IR PRI T A S8 (M4 2siE)) IR
s %) -

~~~~~~ H HARAR B EA R 4 7 BURA A 44 T A LS |

2.2.15 ESiEHEFHMERRL A 7
1Z 51 Python HURRIBHAF. % BIX M7
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>>> "all ln llbll, "all
(False, 'a')

M TFIE S A B AT 2 R IE A M FaAF, DA EACRS A5 SCHiR 2 T

(nan in llbll), ngn
AN 2
"a" in ("b", nan)

XFF AR AT (=, += 45) RULFREIL . MDA R B IR SEAT T2 W ) A TR 2 AT

2216 EZE5CHy 7] =B SEFZEMERT?
A1, AR B

[on_true] if [expression] else [on_false]

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

¥ Python 2.5 5| ABGHIAZ AT, H WAIMGAZ MM 2 #Hi2 5T

[expression] and [on_true] or [on_false]

?FEPT&&#T%I&, R4 on_true BAG/RIRMEIRG 45 tHA RIS R . FrbA, A ... if
else .o B BRI

2.2.17 &ETILA Python BERENBITIER?

Yes. Usually this is done by nesting 1ambda within 1ambda. See the following three examples, due to Ulf Bartelt:

from functools import reduce

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

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

# Mandelbrot set

print ((lambda Ru,Ro, Iu, Io, IM, Sx,Sy:reduce (lambda x,y:x+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,1=IM,
Sx=8x, 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*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,y,k,f):chr(

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

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

# \%4 \% / / columns on screen

# / / / maximum of "iterations'

(continues on next page)
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(R —H)

# / / range on y axis
# / range on x axis

HAEAER B, B4R

2.3 {FFFFEH

2.3.1 M E <t w0/ I EE Y 7

FGE — A /\BERIRAY , WA\ BERIEZ B — AR — A NG EORG 71 [ol fENRIZ. Bt 2R
8 [al B\ T100 (k6 8), wtdiA:

>>> a = 0010
>>> a
8

o R R B HEAE TN BRI B — DB — A NG ER G TR/ [x o o B8 i 5
B[P REG8/NE . BIANTE Python fRERS kA

>>> a = 0Oxab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 Aft4-22//10 5RE-3 ?
REZRATIELD 5 JMIERS 5 —8, WRARARZEXRENER, HF HOUHE:

i==(// 3 *3+ ({1 %3

W2 BB b i n) R U . C [AIFEEORAARr—2, I Hgmifamde s 1 /7 J WSS ERTEM L 5 31
EfnS i1 —2.

$F 1% 3 KU 5 HOE N AR FR AR AN W5 N IEEE AR £, HHER FAETA
HORiE L ¢ J RN >= 0 SFEF AL, WRMEBAERTE A 10 B, A4 200 /NEFETR 2 LE? 190
$ 12 == 2 ALK -190 & 12 == -10 MESSHE MR .

2.3.3 N EFrrR iR AR ?

XFF R, AT N ER int () RBMEERE, GO0 int (11447 == 144, B0, AT £float ()
HhiF SR, Bl float (1144") == 144.0,
BRNTEOLT, XS e R e # F R A, UL int (10144 ") == 1447 int ('0x144") 51K

ValueError, int (string, base) 2% "MW iES IR M EE, Hlil int ('0x144', 16)
== 324, WIRFEERECH 0, MF Python MUINIARSEL Y RIZk [00] Fom Nk, 1 [ox] FoR -+ ki,

ISR R R R RO, AN R eval O . eval () MEESBREIF HAT LR
BT B £t AR IR SR PR ZOR 19 Python k. #I41, BIATTRAMEA __import__ ('os') .
system("rm -rf SHOME") X¥-MIRAIRAIR H 5%

18 Chapter 2. BRMR¥RMEE
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eval () B HARECFMEN Python Fik=UpRICE, Xk eval (109") R SEuBEEHR, Fh Python AN

FeiF e E A2 [00 ( T01 R4,

2.3.4 MITHRFRBHFHE ?

FIANERF T 144 56400 747 T144), vl N B 2R B RS str () o WISRARELIR N oS dk il sl itk
T, AP ERE hex () B oct () » AHBHF AL, 5207 f-strings F formatstrings Z¢/NY7, 40

"{:04d}". format (144) A 10144 W "{:.3f}".format (1.0/3.0) A '0.333",

2.35 I{TIEMFHE ?

TERBE, PN FAFRREA ARG . FERZRUFOLT , RN A AR AR L A5 Rl 0 KA 1 — B P A5 R
2, AERARARE AT DA AZ P Unicode BE RN R, ISR MH 10, StringTo MR E array i

>>> import io

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

>>> sio.seek (7)

5

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

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

>>> import array

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

array('u', 'Hello, world'")
>>> a[0] = 'y'

>>> print (a)

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

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

2.3.6 WAIERFHFRAREBEE?
LEEZiEravpiit e

o SRR T — AR A HR IS e R L

—3. XL T AL IE F b case ZEHAY) T BRI

X I EEAIBAET AT A 5 & B4 B

def a():
pass

def b():
pass

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

# Note lack of parens for funcs

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

o (A NERE getattr ()

23. @FHFHEH
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import foo
getattr (foo, 'bar') ()

LR getattr () ATHTALMIR G, WER. KM, BB,
TERMERE P 2 U T XA, Bl

class Foo:
def do_foo(self):

def do_bar (self):

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

o ffiffl Locals () o eval () M REA:

def myFunc () :
print ("hello™)

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

f = eval (fname)
£0

HE: i eval O BT HGK . ARMARREN EEFHFBRING, DK REE AT BTN
LR R BRI TR 5

2.3.7 REH S5 Perl iy chomp() FXHIFH %, AFMFFEBRPRIBRERERITH ?

A s rstrip ("\r\n") WP S BORRBMERITA BBATRF, MR bR EE 21 . SR AFHR
s AT, HARRBAILZEAT, WA IR 247 A4

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

o "\r\n")

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

'line 1 '

H T8 RAE— IR A7 SO A TR XA, BrDABEI s . rstrip O XA X TARSRER

2.3.8 @& F scanf() = sscanf() By R4 ?

BRI R o

X187 B S AT, o RO B B 2 AR AT ) split () YRR AT IWE IR N PAZS K& 43R
BRG], SRJGMTH int () 5K £float () FFEm T IEHE AR ES N EUE. split () ZCHFATER [sep
B2, AT WEFTH I ZSABRF AINY - BE AT B 45 B0 o

AT A R AT, IENFEX S CH sscant () Bk, HEEAIETS.
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2.3.9 [UnicodeDecodeError] s [UnicodeEncodeError] $iz2HLoEZR?

T, unicode-howto

24 hgE

241 FHEFKIBT . ZI0FTIBRERE ?

BT, R H5E, RIS TIRA T R RO S
* A Python SEHLEA AFRIPERERAIE . A% WL IR SR & A E 52 CPython
s FTMTTRERRIE RGEM 57, JUHURAEIRIE 1/ O s AR
o TEZARMALEATIC AT, WIRZHREIRRF H YU (WS profile Bi).
o S EEE AR RV AR R G PO IEAC (S timeit BiBR).

. Eﬁ‘z?!li%?(ﬁﬁfﬁéﬁlfxﬁ%ﬁﬁﬁ%%ﬁmt*EI"JIEIUHZ‘Eﬁ, PA KA E R Gl B il s
flAR)

RN, N Python AIEARZH TS . PAF & —LEnT DATKE AT H2 32 (1) 1 RE K -1 — s B 0 -
o fERMETAER (SCESCHEMRAEE) T AE L2 AR (o A B T R Ak
o I IEWAIBHRESSH . 2% 30y bltin-types Al collections fRbk,

o UBRUEPERR U TIATHLLRAER ORI, FTAE OSAERREARUL)  HUAET REHR th AR r s 0 S R
X C g SRR, BIATNE KON — 2y A, KRR, BN, EFREEA 1ist.sort ()
WE RS KR sorted O BB THIY (A REERBMIERRBI, #5217 sortinghowto ) .

o FGAT ) T0 3 ) B 0 G 2 A SRR s A ) AR, AR PR A1
PRIV i e, R AE RN S REEO R RIEAT (X 2 T AR R S ) o

WERARE 35 F) 46 Python SRVFIYIRM, A AA —Le THW PALEIGERS L. i, Cython W] AKFREHIE L
(¥ Python FURS A i C 9, IF HAT ATEVFZ AIFAY-F-& L. Cython R LA 4wik (FIR]1EmI2E
BUERE) ORI BT RS T I AR . AR C AR REA R L, BALABAC 5 C ¥Rk,

W%
LI VERERLR 1 wiki TUHT o

242 BEMFHRERE-ENRANHERMLA?
str fll bytes MEURANTALM, B ZAFAFRIERAE—RAHFRUE, PN ERA 2 Al — Rt

Go AERIGT, BazfTi R AT R 00T
FHEEZ A st MG, @R ARE R ENTIA— IR PG RALJAN str.join () ¢

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(T EBA R 752 1o.5tringTI0 )
WL str MR, BUENAMIERE (+=1257F) ¥ g bytearray X4

24. e 21



http://cython.org
https://wiki.python.org/moin/PythonSpeed/PerformanceTips

Python Frequently Asked Questions, Z[F] 3.6.10rc1

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

5 FF5l (TTA/FIR)

2.5.1 tnfafE AT R 2 B H#HITHR ?

R4S tuple (seq) MIRHMERFS] (Febr LRRAER AN R) Hetfey BA IR HES T HIAR A 25 H
R TCE

i, tuple([1, 2, 31) /4 (1, 2, 3) i tuple('abc') F24 ('a', 'b', 'c"). WRSEH
—/NTed, EASOIEREIAT R B E XS, F AR AR aﬁm%/\ﬁ% ﬁﬂﬂméﬁﬁj‘&T”ﬁ$1ﬂlﬂﬁH
tuple ().

AU 1 A% llst (seq) T%ﬂiiﬁf?ﬂjz_h_ﬁﬁ%%?ﬁ%ﬁ,ﬂﬂﬁﬁI_HSHEEJ llﬁT”B’JPI‘E[_J%EE’WJ%% i,
list ((1, ) 774 (1, 2, 3]0 list ('abe') P4 ['a', 'b', 'c'l. WERSBEH—IINFE,
B seql %BH@JL* ;%'JZIKO

2.5.2 HAaRiBFS?

Python Fy 41 i} IE Bk (0500 5 S iR R T 15« W T IEEUF S, SH—FSh 0 1 58 AN F9, #ik
Pt TS, EECE—F S - EECE A5 -2, RILEHE. ATRAACH seq[-n] JiAH Y
F seqgllen(seq)-nl.

M BT S R SARTT . BT S [ -11 BUR P4 Bdifa— D F4F, XA AR BRREA AT R
FERATAT -

2.5.3 n{aqLAE R BV RIS K FES 7
il reversed () WHE R, iX/& Python 2.4 W3 TR

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

RGN EARITH , TR — AN B I U 1) 8 B A AR T4
£ Python 2.3 L, W] Af oY) 1 iEk:

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

2.5.4 WfTMIIRPMERERT ?
KT IR VP 2 07 PRI EEAIHE , #5515 Python Cookbook:

https://code.activestate.com/recipes/52560/

WEREANEERHFIIR, W0 HAETHEY . KRG FIFR R T, MERE I
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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]

WERF R FTA T RA T A VR e (R EAT TR R hashable ), T3 H 2 R

’mylist = list (set(mylist))

RPNV RIPAR A, NEREZ I, AR 251 R

2.5.5 t0{g7 Python S EIZE4H 7
i 5 2%

’ ["this", 1, "iS", nanu, narrayn]

SN FAENS A 2 BT A4 C B Pascal £041; EEIXHIFET, python 5] A& 142 AR B AIRT42

array BBGATRIE T BIH A R FOR B E R BRI, (HERRTIEZ ISR . E2ER, B
FY A JRIE 5 ST BAT SRR AU i 4514

BRI Lisp HXr 513, T LA SCALEY cons HLC:

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

AR FE A AR, W] DA ) AN 2 e 4. X BUCHLL lisp car 92 1isp_list[0] , MLl cdr {2
lisp_list[1] o HATEVREHE BT ZHMMBEA KA, POAEEH 1] Python 51| £ 18152

2.5.6 RIS HFIFR ?
AR RE I IV — X BRI 2 A

’>>> A = [[None] * 2] * 3

WERARATENE, FERZIEHA:

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

i, BIRGH—TURIERS, SFEINFEZ A OIE RN

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

HAp R R AET ] * I RPATER R R B ERIA, B R BEIAX MG . *3 QI8 T K
R T 5 3 A5 MR ATREEE AT AT, @R XA R

W PIMEE RS8N RS, AR5 AP RO AN 9 2ok 5
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A = [None] * 3
for i in range(3):
A[i] = [None] * 2

RO BT — A 3 AR R ISR AYSIZ . AR T AGE I 51 Rt X

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

ol Rk il AR SRR M R R i i f s PR A4 2 NumPy

2.5.7 AR HENAF—RIIMR ?
QSRS 2w

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

2.5.8 Hhtt4 a_tuple[i] += [ item] | @ERITIEMNSIEZRE ?
R ph PSS A B 2R, — R EIZ SRR T MBS AR, R AE Python HifEE RIS HIAH]
AP X4

LA BB AEAR AT T Hh A 1) AR G A T2 B 4 SR MR S O 1 DA J i BT Y, (EAE LR AT R
PA 1ist Ml += K201

WRAR S X

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

TypeError: 'tuple' object does not support item assignment

KA FENE DR RIS W) 1 2 5XR a_tuple [0] M, THZXRN (1), BRGRIR 2, HA3A]
WERHE AR 2 ESTCAR 0 SRR, PUATRATA BRI ST TR TR AR o

TERIZZAL, DA ISR TE A BT R B0 XA

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

TypeError: 'tuple' object does not support item assignment

HIFoede AR AR, BRI E AR > & 5 L A B 5

YRI5 I E e
>>> a_tuple = (['foo']l, 'bar')
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

KAFF S NSRIZE, B4 — RS NIZEREESE: BAAA RS, (R ISRIE AR T

24 Chapter 2. BEXHRERBEE


http://www.numpy.org/

Python Frequently Asked Questions, %(F] 3.6.10rc1

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

LI NS, ARFFEALE () R DXREI T __iadd AT, ERTEIAT += R {ER
BORA, FH HIHGR WHERE TR AR (0) X930k YE, __iadd_ S THESIK LA extend If
REZINH . H IR P FRIRATAT AL += iid 1ist .extend By “PREETTHT -

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

[1]

EGIETRE
>>> result = a_list._ _diadd__ ([1])
>>> a_list = result

a_list r5| X B, 5| B SO Qi B R (EST a_list. WREMRAGIRBAZ
e, BOAERSIH a_1ist ZHIHG A3 R, RIMAKAE TIRERAE.

L, FEFRNTRTCAREIT, KRS SR T

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

TypeError: 'tuple' object does not support item assignment

__iadd__ NIAAT, PFIESGEI T 7S, (HERA result §50 T a_tuple [0] EAAGMAYFH—R4,
I EIUINIER LSS 2 €2 IS SpTied b= NUT i b

2.6 i

2.6.1 How can | get a dictionary to store and display its keys in a consistent order?

Use collections.OrderedDict.

2.6.2 HBEFM—1EZ09HERF: {REEA Python f#f—4 Schwartzian 35i{g ?

WHARIHY) T Perl 41X 1) Randal Schwartz, "B i 565N TCRBUSEIH THETME (sort value) | [ B4 51| 3¢
R R THEY . #E Python W, ffifH 1ist.sort () H{EM key S5

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

2.6.3 INARR IR PEEM —NIIREITHRF 7
FFEMNGHECAmIERE T, SRR TH Y, RERFErHRRICER.
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>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs
[("I'm", 'else'), ('by', 'sort'), ('sorting', 'to'), ('what', 'something')]
>>> result = [x[1] for x in pairs]

>>> result

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

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

sorted(pairs)

RSB RIr R

>>> result = []
>>> for p in pairs: result.append(p[1])

URAREAFX A AR 5y B, IR ] 8 S 0 P A i AN 2 T P 9 R i AR, R KA R
EWHEE L2 BRI . HftA? B9, append () #AELAER LA, BAEMN T %515k
WG RIS AR, (EE AR /R T ZOX A, i AU . 55, A5 [result.append | F5E4H5MY
JEE A =, AT T X L e SO ] S R

2.7 W&

271 Hag3k?

FBE I PATRIE R QAR E X R KX Z P FRABOR QIS BN R, LRI REE THRE THE
KAk (mtk) M (Orik).

FA AT — DB A HANSE, PR AEE (ES), BAbRIERMEHER I, X T DA kR ok 1%
SEHU AR AR Bl EATREA > Mailbox RELMEHEFERIEEATTH %, , BT MooxMailbox,
MaildirMailbox, OutlookMailbox F T4 A Fhi: 2 M AE A% = .

272 tARFHE?

7 ik ERURRE SCH IR M TRANR x ERTIA, @HFRHN x.name (arguments...) .

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

2.7.3 {t4x self ?

Self LR 77 sk OSSR A . I X FRAKRIIEAN0 x , HrHk meth (self, a, b,
o) 9abi ERIHRA < .meth (a, b, o) 3 MTBHMMEARFN meth (x, a, b, o) .

BAEBI A 20 R T ik S AR b ZXIA “self” 7
2.7.4 NARBERREDHRERSHFRB— 6] 7

AN E K%L isinstance (obj, cls) . fRATPASRBE—ATCAMTA R IR AT R R RT MR
ALY RMEB], Bl isinstance (ob], (classl, class2, ...)), WRIDAGARARS
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2215k Python Py 2T i BE—ANETUAGNT 4, Tl isinstance (obj, str) B isinstance (obj,

(int, float, complex)),

EHBEREZHEFASLENH I EE XM isinstance () . R EBIRBETF LI, FIEHAE A
KGRI RAESE I LR B E AT R, A BREX R ZEIARE T B T 2 JERMOR R . f
an, AR — P TR LE AR SR AL

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 2K B > search () J5ik, ARHMNE:

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

class Document:
def search(self):

# code to search a document

obj.search ()

275 tamEHR?
AR P X RIS (WHCABER) o RSB — AR x I HA R — Ak 470
BIABIE e, AR ILEURSBR TR BB, R HAb I iR =404 x A T4

Python %%jf%;ﬁﬂ%%%iiﬂ%?ﬁo Bign, VARSI T A3, %RMATRIEBIT IO, BRI E AR
S PNCE

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)

TEiX B Upperout KE B & X T write () HEERMA FIZN self.__outfile.write () FEZHIRF
SR TR ER ARG g i B R ITA TEN self.__outfile ¥4, ZiL2HE T
__getattr__ F¥ERFEMN; EHSH ESSE TG EREEINEZER.

R TR A g DR UL, ZFCrTRE S E 24Ny Al . 4 H 0 e P I 75 e O TR B B, i
ME N __setattr__ () ik, I HXFEMAF/NOTEE. _ setattr_ () BIEARLIRBA Y TLAT
A

class X:

def _ setattr_ (self, name, value):

(continues on next page)
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(R —H)

self. dict  [name] = value

R __setattr_ () SKIMABL self. _dict__ AN H S PRAFRFRIRA SO 271 T FRE I o

2.7.6 U0fT MR R AR A SRR K e L BT
fE N B super () EREL:

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

%fT Python 3.0 Z FifA LA, @A GEIEAEM &3 %1% class Derived (Base): ... ZZMW
e L, WPAKHTE Base (F Base P —AHYER) g LIk meth () N Base.meth (self,
arguments...) . XH, Base.meth @—REEM L, FIETFERML self S48

2.7.7 IfAALRAEDLAEE R 7

LA EIGE SO, AR SCZ RN HTE SR br e, FRAERA SR (M 51144 SRS Sy e 4 3144 i,
ALRESCEL ER BRI —F, ARRAEEhS e (FIn, Bk T oURR n i rE) SRR, XA
KX ART . fian:

BaseAlias = <real base class>

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

2.7.8 0T BIERFSKBUBFIRIE XL E?

Python SCRFEFSEAEAITST L (78 C ++ 2 Java I8 E).
XEFESEE, AT FEME. ORI E, S A eI E T B 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

SRR ¢ SERH T isinstance (¢, C) NE, N c.count [AFMIEH C.count, BFIEW c B, B
M c.__class__ [a|F] C PRI RS EIRAIrE

HE: 1 CHEANTIENTL, B self.count = 42 FEMIRMEHAE self H SHF I RE—4 N
[count ) AYAHIESEB . AAEHHTH0E R SEIRA TP LA RIEIIRSA, T RAE I RN AL 2 S
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C.count = 314

HSITIRRATATIY :

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

IR, FAGHETNERCR B E B R T7 Ve il — ] B R R pR 4L

def getcount () :
return C.count

LA PR IRARITERS, UM MG X % (RIS IR BT
B,

2.7.9 tnfay#E Python hEHMEERH (HiE) ?

XSRS BB TR, AR R 5 1 5 B i R ) R S0
15 C++ 1, REEHE

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

}

1 Python W, A% E — MR AL, S BOAS BRI L. filn:

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

XAGEELE R, HAES T RIS HGT.
PRt AZR I — AT AR KRR SR 2, fian:

def _ _init__ (self, *args):

IR 8 7 3 T A 7 3 S

2710 EE2iX{EH __spam , HEREBF—1/xF _SomeClassName__spam BEiR{S
2.

PARUCTR R SAT SR A Bt “ 5447 DASRE—FhE SR A R fay B A0 77 38 ARATER N __spam
MFRIRAF (ROERMANTRL, EZRR D TRL) XALPEHHN _classname__spam, HH
classname KRR TATPRTL T RIZH) LRI TR

RXIFABEPRERL L SR P T3 R AT AT I [_classname__spam | Jg i, FAA A BHEBAEXI S __dict
HRT L. ¥ 2 Python A/ 5 MSRARA BT IR FLAT 22 44 7 o
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2711 2ENT _del__ 7%, EERMBRMREZFEAE-

XA LA FTHER A -
del iAW __del O ——EHREHMDUMRIFIIIE, R (GUITED) B2E, 4L
_del_ ().

WER BRI A SRR (B, B TEEA— DR EIH, BNREEA—DTHINERR), W5
B EA iR 1%, 4G Python /R Sz AT — MNRIAARAR MR IEER, EAERHR SRS 1T
G, BIRIER TTRETE BB RRIZTT, B __del () YARTRESTEA I (A BEHLA I e V6 H -
AT EI— T, ZAEFATT R . R, WR __del (O WIIAPITIRF RILRN . SEAT
PAiZFT gc. collect () RERMIIENIL, HAE—ERSHIHILT, MRKIEASPEIL.

RUEHTEIRCER, BAERSR EE LN BRW close O FIEAMELEM 2 G e R M E .
XHE close () TR ARERIMER S 7X@k, AEEHERA _del O Wizl __del__ ()
P close (), FH close () REMPR AT AR Al —XI R 2 HI ] -

73— TR ARG I T R ] weakre £ Bib, BB AL VR EHR M X M A S . Biln, B
ARBAREEH RZ H AL ARG T (AR TFERIE!)

BeJE, W __del () HEESIKSHE, SREEEEITHE sys. stderr

2.7.12 INMAIZRENLE TEHRBIFTH EHIEI TR ?

Python AERERIE (BNERAL) MIFTA . T ARSI i s B AT g, DA I R B ARSI 555
PSR BRI L0

2.7.13 Aft4 id () MEREERTZH—E?

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

X

W

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

XA~ id J&T 2 BIAE A R E g, HAEDET 1d O JAME 7 RIMER . 2EAh R B A1 id iR gk
TR, QIR G — 51

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

2.8 ik

2.8.1 tn{aBl3E.pyc X ?

WM R AR (30 25 C 4 13 SRR RSO HE SO ), R RAERRY. .« py SCPFBME H SRAY
_pycache__ THXFMRIE MG EHIFMN .oye XM % . pyc SUPFISCEL TR AR5 58
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N .oy XA, FEPA cpye AJESE, T INE R TR E T E python “HFRIEIA . (FEIE
%1, PEP 3147,)

ToEANE . pyc ST AT AR A A0 55 SCIF Y B SRAFTEAUR IR, X ERE _pycache_ T-HRICHEW
Bl ARV, ARARPASRE—H FORTE LR FELA TS — F P B 03 s A T RE e il v il 2B ), s Web
MR 5525k T X AP O

& JE % ¥ T PYTHONDONTWRITEBYTECODE Ff 3748 &, 5 M| Y4 4R 3 A B3 If H Python H A 1 2
__pycache__ FHRIFFOCHFBRINBE AN ZTHEWRES (BUR. FiHER%%) iats A 3hala.pye X
(G

e Z PGB 1T Python BIANHE A, BFILARSAIE pyc M. BN, WERARE — i 2Rk
X foo.py, BEXFATIH— MR xyz.py, BIRIEIT foo Bk GHLH A L4 python foo.py),
WK xyz QIE#E—A .pyc, BER xyz BYFAM, HASH foo AE .pyc XM, HH foo.py N2
SAK.

WRARTFEN foo QI . pyc MBI AR HE T ARBEEIE . pyc S
Ml compileall fHbk,

py_compile BHREEW FAG L EAIR . — IR R R E A IR F Y compile () AL

YRATLABE ] py_compile

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

R cpye XHEB AL foo.py #HFEINLE FH __pycache_ T-H¥ (CE AW AT DUE T 1% 24
cfile REHIZTH).

YRIBTT DA compileall #il Hahmid—A~H s 2 H X TG XiF. HAARMEE T URIEMm 21T
INFFHIEAT compileall . py HHEALALE B4R Python UK H SR A%

’python -m compileall .

2.8.2 wnfak B S RIRIRBIR ?

BT DA AR PUE 4R AE i name_ $RE|H CRBIRAFR. WRERES '__main_ ', TP
PR AT, 0w, il AN SRR R e ST s AR, HFH RS _ name_ 2
Ja, APETZE A

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

2.8.3 IMTLBRBESA 7
B A AT

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

2.8. Er 31
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from foo import foo_var
bar_var = 2

] R I DA T AT 22 R

* HILTA foo

o QT foo 254 JRAr &

* foo Wi It I UG IAT

» foo § A bar

o AIFE T AT bar 7454 58 &

* bar B IR IAT

* bar FA foo (iXjg—=#ffE (no-op ), PFINEZEA 444N foo HYKILR)

¢ bar.foo_var = foo.foo_var
HE—HRT, Hh Python i A fifRE foo, T foo 4R o F MR B2 1.
AR import foo , AJEEAEERMMG I foo. foo_var W, A AERFERIS.
XA EE (F24) =Ml RER AR

Guido van Rossum ## M from <module> import ..., FH¥FrEMEEBHERET .. &R2AR 2L
AR IR AL HBE 0 SR B R X MR S AR ) I ARG A <module> . <name>

Jim Roskind #HBE AR ISR Al DA W A 722 9 -
o Sl (BRAR, RERIATESARLRI)
« FAFEMY
o W (BN EAERIG R R .
van Rossum ANFEYGX A%, RS BAE—FAERHTT, (HXR AR A 2L
Matthias Urlichs IR ACRY, AR oA TR ZE#BITTA
X LRI I A AT

2.8.4 __import_ ( [x.y.z] )iRE <module [x] >; tN{aJ3kE z?

ZEMA importlib P HEEL import_module () :

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

2.8.5 HHEHET SFALIHERAEHFESANEH, IETHLFETRER. AtaZH#?

H TR AN —EE SR A, Python SRS — P ABTRISFEEIUBL B SCIE . SR AL, fE— S HIFS
MR, BRI P AR A AL, IR A AR YR AT A R AT 2 0. 03 ) T ise
I R, T RAT DA T $4:

import importlib
import modname
importlib.reload (modname)
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il XFORAZ 100% 07 Fo—5K o Rl & QR iE A p st

from modname import some_objects

will continue to work with the old version of the imported objects. If the module contains class definitions, existing class
instances will not be updated to use the new class definition. This can result in the following paradoxical behaviour:

>>> import importlib

>>> import cls

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

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

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

The nature of the problem is made clear if you print out the [identity | of the class objects:

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

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

T £ E DL a) @

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

Guido van Rossum A K i F 4 361720 AR oA, 9 HRKR$E S 17538 Python A2 ¢ 1IN . REENFE
— B R E A = B AR .

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=
z++;

IS PR, RIAET <+ 540, (RGESMIRICH TR IR, IR 250 T 5 1 C RF RIS
KIS, AN AR < > v, v B7ERD.

K4 B AR/ A5 2, DA Python TRRZ8 5 A st 28 . 16 C Hiv, 55 AT DUMCEI U 2 /K R B2
gﬁﬁﬂﬁ?ﬁﬁﬂﬁﬁﬁm~ﬂmﬁmﬁ@,%z&%&(&%giﬁﬁ)%~ﬁﬂﬁﬁ,@i&%@ﬂ
R,

V2 SR JRR 4 FFAG 8 T 2 O 7L ORI, TR T S SR BRRE ], 75 B DA
P AT T M. PSR, REO LS & PR (41, 20-3047). 20 £7 Python T DASE AL 20
17 C A TAE, oA (UL T B0 FF U/ e o — Bl 7 I BRI 2 L et SR — L
ST A

3.2 At AaEBENERERFIFEMER 7

i B — 1

35




Python Frequently Asked Questions, Z[F] 3.6.10rc1

3.3 [Ef RS EE ML THERE?

F P R R 25 R E

>> 1.2 - 1.0
0.19999999999999996

# HAAHiX 42 Python H)—> bug. HIUARZIXA:. X5 Python X AANK, T-5/EZ1-6 AT BLFE 4
RAHK,

CPython 1) float KA C i FHM double KM T, £loat X RIMME R AEEMIEE (Gl N
53 i) AFhfng —HEHIF A BT Python () C 4845, 1152 (OB T- Ak Bk b B BE (1 SC BRI TIZ B H
RXEWHE B SIS, Python AT HEMITFHZMATHIET . W1F C Ml Java.

VR T DAV RA I -+t i 2R RO AN RE ] BRI 3R B, FER A LA R iE )G

’>>> X = 1.2 ‘

élzx AR S T HERIME 1. 2 AEREGD) PIEUE, HASERETE. RIS B, SRR
2

’1.00l1001100110011001100llOOl1001100110011001100110011 (binary) ‘

BN LT - A

’1.l999999999999999555910790149937383830547332763671875 (decimal) ‘

JUI Y 53 A Python P BRI T 15-16 fL/NIURIKTE -
SRR SRR, 155 Python HUREHHY 3 AR —

3.4 [[lfg Python F&R(LIFE[ & E)

CEES

—ANEPERE: FIE TR R A AR, EWRE AT DAE QRN B Mo s |, HAF il R RO [ A AR
1. Xt eI 2 8] A P 22—

75—, Python Wl PAF B gl N SRy — A A o ALMEHEEA SRFE 8 O HARE, A&
Python 1, EMZIEERR S TAFER [8] SO HAb (.

3.5 At aMAEFZEELTAAPEXER “self” ?

BCAEREAE Modula-3 5. 552 J5 Rl AEDR AR 8

e, EHENERE, RN ESEEARIEMA 2R R, [k self.x 5 self.meth () AILAWE
b, BIMEEORAIE A E X, WA SLEIAE B k. fE C++ i, ] DAIE I B/ R AR B 7 B o )
Wr (R4 a7 mAR D WA 5 ) —(HJ2FE Python H& A J Az st i, BT LA AT #6261 A RERA
FEo 28 C++ Al Java SRl ARl ZoR SCHE M HA oo 4%, P Al g M S 5 98

HWR, X EARE WRZ S 5| HSONRRE R HZ T, ATRERRRES . 76 C++ 1, QR AR AR IR AR 2R
FEG PR, RIS - 18557 — 1F Python F4RT] PA%RE baseclass.methodname (self,
<argument list>). XXT __init_ () FYERAEEA M, FRREFEIRE L T EEEY R 4 W
¥, TR PAKEFR T X S 2T VR
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G, BT AR TER R T Python ARt Rl As Bt (AR AE 1) 7R BRI PIB(ELAY AR LE 2
Of BBA M2 R ) WA, S AARRR 7 s R — IR T 70— SE B A B T A 2
— RS, BRIl TEESCIE) (T RCRER ) o CH+ i FRRMEX —5{, {HJ2 Python 34
R, AUBOH TIEAH S IA BRI 2A0 self. var REFHIFY XA, SR, X
TR SEHIA R, UARE self . var FIRERXTTIENTBRIAEIRE Z PR T AR B H . Hih)
WYL, AR R A S BIAR RATAE T WA AR a4 23 E) SRR 2 Python SR A 44 251 .

3.6 At AFRHERAXPIRIE ?

V2 I BT C 5 Perl B IR, ARATARELGE T C Bk M :

while (line = readline(f)) {
// do something with line
}

{HAE Python 95 il 5 ik A

while True:
line = f.readline()
if not line:
break
# do something with line

ANFeVFAE Python FR A IRELAY S R ik SE AR 7 i DLAY . ARE R BRI SR ER 8 X M 5 R -

if (x = 0) {
// error handling
¥
else {
// code that only works for nonzero x

}

e MR T: x = 0, FFOMRAZR <, MK x == 0 HE ke AT .

CAATZH NI EIRE . REBRN T IT—FRE IR, B AEES RS AT, IFA
FEETTE S ACEAR SN (AT BARRHE - B R BV ) i AR 2 B X — MR A S 4R IR A A 35 3

— BRI E, KZHA 45 Python F2)y BHEIAIRE] while True Iy JHUHE, BAKIER 2R
PEZRIR A P IRAE HAHT A Fah 1 9 A B A SR R I 2 5

AR PRSI R RRARAWS ), L@ AW while True ] ffgy S m]

line = f.readline()
while line:
# do something with line...
line = f.readline()

FUBET, WA R (FAMREE ML sys . stdin. readline () ), WATAETF—F7. UL
HER SR o M Dy — 55—kt DL R O SR 0

T R R, BRI for ARARFRRDIA S, BIUNfle objects HABAIFMIL, PLILAT
DA B 5

for line in f:
# do something with line...

3.6. At aFaeEREAPRE ? 37
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3.7 1t 4 Python iR EeThEE (HIa0 list.index()) {EAKEFRSCM, mMH
fhohie (30 len(List)) {85 A FEscE ?

1E4N Guido T :

(@) X FHLEAE, ISR REA S W - iR (FIh8! ) SRR P A E AR
g, WRAEI e BT B ECE Z 8 AT ICTR . U — R 3RATHRF x*(a+b) EXFER AT N
x*a+x*b A GREEE, PAKAEIEEG OO A5 MU IR FHR i A il R B

(b) M EEEN GA len(X) B ARSI, WANE E2RARIAFARPIRY K. XA FFRATPICRS: 4550
R, RO A M, PR xlen() I, AE ANE x R LILEE AR
wE R MEATRIE len() FRATR AT 30 LRUMSHIZEA getO B key() J7i5, B A2
PRAYZEA write() J7IAMY, FRATE/R S REI AR

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

3.8 Aft4 join() B—NMFHBHEMAZIRITHSGE ?

M Python 1.6 J¥hfy, FAFERALIFEQHABRUEIS Y, SESIrvkny, X 2T AR AR D RE S IR A i ] String
R R BRI REAN IR . X LEHIA P ROR SO 282, B 28R SUREI A G IR —
Pt

’n, ".join(['i’, |2v, 141, '8', '16'])

FERT:

’"l, 2, 4, 8, 16"

SO A P DL R

iSRRI ISR S0 (String Constant) )y VAR LU RNER ", AR R, (HRS45H
AR ANE . ARG B R AR b ALVERE P s, AT AR b BB e S
RATH.

AT BCEF RN “FEPR LIRS RS G AT R B S A R R E R (A
B HTFHAEA, 8 split O BN ADFRFRTERLTERSHL, WHEXFELT, RESHF:

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

SEXT AR SCRRIRE S, TR ] d 2558 7 A oy B i 174 d (BAEBOAT LT, IR IR R 2% ) .

Join () ETFAFHINE, PUNTEM HZI AR, R AT P AT RN — TR/ a 1, FHEML TR
ZIHEAE 5. TR SEO] DORATAEIE SN B R, AR E O UL, X5
TR G AN T

3.9 REASH?

WERBATG S, W try/except HREGRCEMR R o SCFR LAk i B 5100, 78 2.0 ZHiHY) Python JiUAR . i
XA ST
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try:
value = mydict [key]

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

HA LRI dict FEAT A INHGATA key B, X AHTE S WERAEXFEMTE, VB B g AD -

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

ST XM E BN, TR ADMI ] value = dict.setdefault (key, getvalue (key)), {HE$ZE
Ji getvalue () RASHE, FBAENFA LT ARSI

3.10 J5{+4 Python thjF switch = case {&4) ?

PRATPAE T — %) if. .. elif... elif... else. BWEHIX T AE., XT switch {EAIELED LA T
— SO, H R R TS AR e A T B s AL . A R SRR A B S EIRES, WE S PEP
275,

X K AT e AT e R R DL, AT AR — A28, 5 case (ELWCI B BE9 A R . B4

def function_1(...):

functions = {'a': function_1,

'b': function_2,

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

MFFMERM I, ATPAE N getattr () WEMREARE SR IERIE—H R

def visit_a(self, ...):

def dispatch(self, wvalue):

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

SO IE A R RIS, BIINAGIRE) visit_ o WERBCAXFAIRIZ, WERMER AAZEERE, BahH
F5RETS IR X 52 BT i

311 BEFRERBEPENLE, MESRBSETRERSGNSES
Bg 7

HR L AERE, RS N Python HERRIUERR /0 —A> C At Bb4h, 37 JEnT ARG 813 Python,
P, — e AR S BTG B C 4R i

3.10. »{t4 Python % %# switch 5} case iE4) ? 39
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Answer 2: Fortunately, there is Stackless Python, which has a completely redesigned interpreter loop that avoids the C
stack.

3.12 [F)fg lambda FRRAFEER & TR

Python ffJ lambda ik XA RELL & 54, A Python BYTETANEZA REAL BE B 7E R X N TR iE A1) . AR,
£ Python W, SXIFA e HE I A, 5 HATEF NN L fERY lambda K §A[H], Python ff) lambdas
se—MEICATS, AR 2 SR R .

PR ALEL 2252 Python FRIRER —JER 5, MIDATEAIBIE I NI [HIL, fH lambda T A2 AR L5 SCI) e 209
ME— DL RO ARAN TR 2R BB — AR - e — DL T BN R (5 lambda k24 iU 22620 5¢
M) R AL R

3.13 Python TILI#EIREHREE S C A HMERESH?

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

3.14 Python in{a& TR0 ERE?

Python 774 B AT BURT 5L 8. Python MARHESEBLCPython (51 T HORAE A W Y5 IAS5, F0l
JH 55— FIALHRRUCHES | IARER, A S SAAT IR A I SR R A RS W] U7 I B AR BRI B T LR R . g A8t
BT PATESR I RBGEIAGE 5 B AL AL 2 2 R 4

HE, HARSIHL (A Jython B PyPy ), ) W DMEKHUARRIRIHLE, 405 Ry Btk mcas o dnRARAY Python LAY
AT 5 T RCEEBIRIAT A, WX Rh 22 57T B S 80— LU U I RS AR AL

14 Python SEHLT, DA RS (6 CPython 1 TARMEF) TTAESFERLCPFHIZALE:

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

by b, CPython 5| HITT RN R BT 58, BRASHIRAER f #R S PRI — S0P, SRT, R4
[ GC, XEESCAFXF G RELAAR AR Bl 1 fs - (RTREARAS A el ()b ) wiolicdle (FIoEp)
ARG S AT ) TAL AT python SEELAGAUTE, IR S8 0% PHZ SCPF i Bl with 1545 Toi€ WA BRT S 40
i, EHARL:

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

3.15 [Efa CPython 7<{i FASE % 18 #04 tar 35, [E1 g ¢ 1 ?

FidE, SORE CARIERFIE, MR RERSHL. (R0, JATIE Bochm GC JF. BEET X 3 HHIFH (1
ARFATE) MR, TR FRBIN, (BAR5EEIN; Fik Python (T, AL
BT
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4 Python fix A2 HAh N R B, L4000 GC M h— . #ES7 ) Python H, 1] DA GC R
F A AR Y malloc() 1 free(), i A Python [ AR F AT REA M € & & malloc() fil free(), 1Al
AEANEEZE Python 1. PUZE, CPython 0] DATEAf#LEZHE malloc() F11 free().

3.16 & CPython #XRef, [UFFHMIIEIRTSHIER?

4 Python iR Hi If, M4 JRyfin 4, 25 [A] 2 Python A5 | AR G A B BRI, WIRAFAENRERG I, AT B
KA FPE DL C 2y FC 2 A e AN AT BERE R (B3R Purify IXRER) T H SR EENE) o (HE,
Python 7£iR H IHE B A7 I SRl B B A 4R

U225 ] Python FEREHUN MMBRFLE N, TERIN atexit BbLatT AL, SRHIMERX LA A

317 Hit4F B TEANFIREIELE 7

EIRPIFMICAAEVF 2 T AR, (B ENTR B D7 2ol 5 se A AR . aTRAA S Ic4124{bl T Pascal id
seE C 4545 BT X e/NMES, AL ARIZRB RS, AT — BT 8. B, f#RR
AR AN A B = AN oL

7, ANEEEHANEF P RORAL. e TR ARG S, Pra S REAEA MR, If
HIBA AR, B, os.listdir ('.") RIEFIR 2 FTH RSO FATHFIR . a2 H s T —
PHANSCAT O I H AT B 4 R RS 5 A 2 P AT

TC R AR, XEWE— BAE T oo, AR E R E R CR . FIRE R, XEWRE
IRZN AR ICER . A A ICR T DI I key,  RIBE R RERF LIRS R AE key o

3.18 R ZEI7E CPython fhcEny ?

CPython Y515 fr F2 n 28 KIERYEAL, A2 lisp MARAYBER . L SL BB AR AT 52 (45 | I R E 225K
AL, FAESN LG OR B R 1R R B AR AL K R 5L

RFARRGIFIK a (1] KERMERA SR RNRRG ET X .

YA SATRAT, KFREEG BRI RN FHRA T — LI ab i 7 iR i A N I A P s 24 B2
MG, Sl — LMY ZsTa], DASEAERE R R LIK h AR 2L B RN

3.19 FHEIN{F7E CPython thstin ?

CPython ()7 JLS BN AR/ PR Ay . 5 B-RIRIEL, SXAERZRCHOLT ok (H Al L A1)
Peft TR RPERE, HF B R

Dictionaries work by computing a hash code for each key stored in the dictionary using the hash () built-in function. The
hash code varies widely depending on the key and a per-process seed; for example, [Python | could hash to -539294296
while [python | , a string that differs by a single bit, could hash to 1142331976. The hash code is then used to calculate
a location in an internal array where the value will be stored. Assuming that you’ re storing keys that all have different
hash values, this means that dictionaries take constant time — O(1), in computer science notation — to retrieve a key. It
also means that no sorted order of the keys is maintained, and traversing the array as the . keys () and .items () do
will output the dictionary’ s content in some arbitrary jumbled order that can change with every invocation of a program.

3.16. & CPython #Xes, [FIFfAMICEERSHER? M
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3.20 Mt key ARERALHY ?

UL Ay RSB A SR ETT S S A (R AT AR . SRR AT AR R, WIHAE AT R AR fh, PRI
WA ER S A, (Hig, BT IR ER SR AR IO E R B PO (A, Py RAE 7
BEUEEH . R)5, UARZEAE T I P AR R BRI, FFCAREIE, O HMAEAR . AR R
HIBME, MASEEE, FOATERIG AR H R EIRR R ES A AL

WERRAR B RSN RRG Wi, ARSI o cdl; MRk tuple (L) Bl —4ocdl, HAHS
N AN . TEALRAATAZRY, R AT DA B

EAFE i — LR R R 5 -

o WAL SR ID) S, XANEER, PESIER RS — N EAMEERIR, BRIk
25 pidm:

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

would raise a KeyError exception because the id of the [1, 2] used in the second line differs from that in the
first line. In other words, dictionary keys should be compared using ==, not using i s.

o FENSIERA B IEAT A S X BRI, AR AT AR RSN R AT AR S A B R5IH, SRIER
AR R HEATCFRIEER

o VPR, BRI A EEEEN]. MAREINSICEE SRS, R AR P A — S
PABRERRORE . B f— A EREFIMAERIH: d.keys () HEEEMERS ] AT LA B .

o FRPIFNMETILR S, MAMCOY L. e, B ] ABCE HAE I TR 525 4] LAGE )
BN B IO R P 7 A B O IR 2 5 i R 5 20K AR L vl 212K 14 A 5 e ic o A
B HL A S Gl i & T EUCHRIAR

WEPRFTEL, ATLAGE AR 7 iR i AN A, R e/ 2R F TR s 4] DASRS— AT AZ 454 A e e —
KB, FEEBIRINEA __eq () M _hash__ () Fik. KI5, VROBHGREEFEAE T (SR
T hash (94549) T PTA BER G AERX RO AEAEXT G0 T 7 (SOHEAEEH) i fRERIE .

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

def __eqg (self, other):
return self.the_list == other.the_1list

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 + i
except Exception:
result = (result % 7777777) + i * 333
return result

R, WA T T2 R0 R B 5 R BB AT DA B SRR R H By T REME T 221352 %

AN, RN, W o1l == o2 (Blol.__eq  (02) is True ) Ml hash(ol) == hash(o2) "
(B *ol._hash_ () == 02.__hash__ () ), LW REEAETHA . WREARFER LI LW H, 7

HLANH A BT hash (R45HRE 2 45

Xt ListWrapper , HSEAURAR X QRAE T UL, ARSI KA RE S 2 A S 523 o IR ARRIE S A A% B
SREABCANIE B X LB TR R, 5 WA BRI 375 R
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3.21 [EMT list.sort() AR EEHFBHI2TI?

FEPEREAR BRI OL T, AUOOH THEP A il — s 22— FhiR 9% . BIIE, list.sort () XBIFRIAT T
WEYWHT . N TIREGX L, EARRECHFASIR. XA, YEHFEHEFIRIA, ERHERE
RHFFRRAS, SR ST F 5.

WRELREFR, W NE sorted () BREL. BUBREUASRBERATE NI L P QIERIIR, ST HET
FRaR . B, R Ak AR T I keys HEF:

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

3.22 infaJ7£ Python thigE FOSLiERE O FHSE ?

H1 C++ Fll Java 518 5 SR AL ATRIEGE O RTEREA TR 7 IR M R B I . VR AN B 0 LT 14 24 136 1)
ST BT AR AR

Python 2.6 ¥ il T — 4~ abc BiHe, @ L4 5 2% (ABCs). R J5 v Al isinstance () Fl
issubclass () R ASLHI A ZELI THER ABC. collections.abe fEE LT —4G HEY
ABCs filfll Iterable , Container, fll MutableMapping

Xt Python, @ i XA FREA @ U B9 IOMAR . T ASRASHE O VF 2 4r 4t . 84— A>T H PyChecker, HJ
TR ST TRATER

— ARSI CF R AT CASR AL DRI, ton] DA D RS — 4R Bl ¥F2 Python BEHLA] A
ERMIARIEAT, PMROLRI ARG “ QIR . RGO oMl Ee DR, s &l DARE T M 10 Y
AR “HEACHY (stub)” BLMHEATRA B, FTPAREI doctest Fl unittest MEHREEE =7 MHAHE LR i
PRI, s i & — 47U .

T2 0 OO T DARRE BITE Python WK A . 7RI AR A RGEE LE. ok b, ERRESHLTF,
PR R ORI R BE IR (SRR L @ vk . 14, append () J7 ¥Rl LE PIEREIRIA R IR B CE; #10
MIEAREMIX R append () PR BB IERAAT ILHRAE, (HRAEMI S 1 P XA TR M AR TR B
G EMAEMFIERA N, T iR B0 M UEREIR TS T K. — A0 H 3 i 7 i B 1 1 i T
K, EERIEMGEMEEAHEZH, BamTWHEIFR SN, 2498, Python RVFERIARITH, RA
AN E M 1 -

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

] CARE ) S HE AR PORSENSE “goto £ B 2 T AR sRBCI I TAERY o R 2 A S 4k T LA A0l
C, Fortran FIHARIEFHY [gol B [goto] L5HAMATE AHUTE. Bl

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

except label: # where to goto
pass

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

3.21. [Eq list.sort() R EEHEFF B HRFI? 43
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3.24 HHHLIRIEFFFE (r-strings) FEELIRFHIGERE ?

%Erﬁﬁﬁfmﬁé, ENTAREART RN OARHTEE A S5 R AL SO BT 5 LI 1574, BT RGN
T

JER AT BT S 17 AR ST B C R SR S BEA AL PRES (32202 IR WIZIK5 [58) Bl A
B AR PSR AN VEBCAY R RE ST S B, DN R AT H R LR, Sk, AevFlad (i 5155
R SCBURMLEG SC 4 o 24 r-string T E TR H A, X 2E R TARRIAR 47 -

QR IEAE 2 7 Windows B#AR4, , ITERITA Windows ZRGE i FIHRBE ] IEARHEL:

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

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

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

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

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

Python 5 —> [with] 41, BEERE THIHAT, FESMA DG DR A LE T2 R

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

1 Python w1, XA ZEHZ AR o

HAtEF , 40 ObjectPascal, Delphi Al C++ I FHASIAY, W] PAZEAR & WIHLE 73 e 45 A 2 it . X2
FSRIU B A — G B A TE SR I R A A B A A T3

Python i I B . F5E A AT REALEAEZ AT | MBS @4k o T PABIASHOAE R A I8 i sl e e B
X AR TR o T B B B R S | 2 AT A8 Ik JRilEt . ERJE R s rE?

B, RAAN A SR E:

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

AR BB [al WA —D2 [x] WSAJEYE. S8T, Python iy ife iR —ri. ik lal
AL, SRAMAT MRA AR Tx] MERZER, BREGASTE with R EH]? &I, Python ()
BI AR (0 5 A ) 64 o R

RN, Python A AIE S WA ARFASE L [Twith] FIEIE TR ORI HE) MR, A

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

(continues on next page)
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(R —H)

ref.b
ref.c

42
63

X MEA S R HAATE LR RN, P Python fEizfTIHEAT A FRIEE , M0 5R AN UA KR AT — AT -

3.26 Aft4 if/while/def/class iERHEES 7

5 BTG ] S (ABC I H KL RZ ). HIE TR

if a == Db
print (a)

_la‘

if a == Db:
print (a)

TERE RO S 2 iR, B FAQ MRE R RO, B R MR E N X
R

TR R B fE A TR R I BRI R AT A 5 TAE; A ATaT AT 4R 8 5 R bk b 5 200 o 4
B, AR SCAS AT SRS AR A AT

3.27 Attt 4 Python #HIIRFITANKER TFERES ?

Python AVFATERIH, TEALRIS SRR 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 IL FH{ESGEZ TS, WEAEZDBMEZICR, FOVACESE L7 i
Fo XTI AEHHT, A SRR R

APMOEWIZ S 2 FBOELZ B R. flan

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

]

XAFIRER LA TCE, HEBR LA =AY [feel , [fiefool A1 [fum ], g2 MN_EIE5 0] DARE G A4S
R
FOVF R BEIE 5 AT DA 2 R AURD B2 5 A Al

3.26. Aft4 if/while/def/class IERIFEES ? 45
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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 WEITTL X E] math.py (socket.py, regex.py, & ) RigiE=R

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)

4.1.3 Fin{a{E Python script #1177 Unix ?

PR AR g [EIARRRE S A T AR A T FLES — A7 b2 ) #! ] BHEHAZ 4% I Python L 3Raf 1 Bk 1%
— S DU AT chmod +x scriptfile B2 chmod 755 scriptfile %,

47
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BRNAMRSRMGE, REERTTUR:

#!/usr/local/bin/python

TESCHFR AT, BERARBTEF-G L4 Python ARREER I BEAE .

T RAR T R AR AN Python fRRESS I HAR AR, RELTT A A env #2)7. fRIXARAY Python f@féss fire H
SKEAMME] T PATH IR S, JLFFrA 2K Unix REA R P S :

#!/usr/bin/env python

&4 CCL A AR . CGL A PATH PRBEAR BB S ARTORIER B DAVRDA AR ) AR s Y S8 e £ X
HEAE.

A, F PSR R AR KK, WBES S8 /usr/bin/env PATENT; X EiE H B RAGALEAE env
PR o TEXFEDLR, ARAT ASSE R hack J53% (k1 Alex Rezinsky) :

#! /bin/sh

exec python 50 1+ms@"
mnn

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

doc = "rv ., .Whatever..."""

4.1.4 Python thfF curses/termcap g5 ?
XFF2K Unix &40: ArifE Python 5% A 4TS AE Modules - H Sl curses fiik, HERMAI A%, (M
= AF Windows & F AT Windows H1% 4 curses ik, )

curses BT RFELARY curses Fp,  [A]HF L S2FF neurses 1 SYSV curses IR ZHI/NI6E, L. A
[ B FAFEE SO TTR B S 3 . XM X MR HUR 28 A BSD curses BLEIEAE RS, (HJ2 H w3
TEYEP ) R GRS S AFAEIX TG DL o

%} Windows “F-& 1 {ii Ji] consolelib 15,

4.1.5 Python th#E7E34ll C B9 onexit() R R ?
atexit MIHURML T —5 C Y onexit () BREEIAITENF R EL

4.1.6 At 2 BRHESLHIBERYTEETE"?

B LI 1R U2 A5 5 A B R RO IE A E S HN R B BuX FER T -

’handler(signum, frame)

PR B B XA B

def handler (signum, frame):
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4.2 —fRMTIE

4.2.1 FinfaAE Python 25

Python 5 A AN IAHESL . doctest BEHLMBLERAY docstring H TR BIFFSAAT, X Hoki th /255 docstring
RS2

unittest BHUZE— A Java I Smalltalk 0 5{0HE 227 SE AR I AESE .

NTEMRER S, IRBAZAERR R T R ABRA T R iy 4 R 2 5 BEAR L% ] R Bl 607 ¥k
R AR S A BSMEE, BT s R (R RAL i e R i PSR ) o Bz 4b, 72
Jp R G MO AT AR A Jry A B, X S B IR MV 22

FEFPI “am @ xR R

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

TEAR R ALY i o

— BARRE P 4 RISt - SV, AR 12220 5 1R EOR IHHAT . AT DA B BT —
Z 5 ek RO I 5 B AR A T O . W R (DA 55 B TAE, {H2[H 0 Python R4 fajii il R
i, FrPASERR Bl fa . EMS AU AREI B T SR SR AL, IR KRR
Ttk EAMR, ROIEAE 5 A B bug FIBCH GG A 5 .

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

if name_ == "__main__ ":
self_test ()

L] Python SLBLMy “f” #2101, R RE 25 B IR SN 1 A H ARyt nl AFE SN DA i) st
Friisd

4.2.2 E#H docstring GIE3C# ?

pydoc B ] PAA] Python JAY H 1) docstring @] @ HTML U, 0 a] AfE ] epydoc >k Hid i docstring 41
API 44, Sphinx #47] PAG| A docstring B N2 .

4.2.3 BHE—RRAFKR— =i ?
1E2E Unix REEHAZHITE . B EEN TR curses, {HJ2 curses BIRCK T, MEPA%->] .

4.3 ZEHEX

431 BEFPERERZRE?

—EEMFH] threading i, AE] _thread filt. threading B} _thread B ILH)ICE L
TR B T 5 F RS

Aahz [ 9E# S H Y threading AR A —LLZJ4T Frs I PAZH http://www.pythoncraft.com/OSCON2001/ o
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4.3.2 BMEEWBRFET Afta?

—HEAFLRY, rA ) TREESEAR . RN FRFEEITERRIR T, TEREEERE L TAE.
] B R PR T TR R AR O — NI B JE A sleep, 1B TEARRERE SE BT T -

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) # <——————————————————————————— !

HHA (FEF2FH L) LRARIATBITH, MR RRIT! 2 RS RS B — AR
FHZEZ B A2 A 3T 2R

] B R ER T A JR AT A T R B TR AL T — A RFTRIAR JEAY sleep.

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

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

time.sleep(10)

W time.sleep () B PEERERHTE, AGESEVHISELTLE, H—NIE2MH queue Fibk
BIE—4 queue X5, bR NEFEAEIZTTE R append — A~ E] queue Xf 5, FZFEH M queue X4
HSE S AR — B A R BT

4.3.3 MTHEZFERE ST TIRER?

R T ER M FHN concurrent . futures ik, JEHZH P ThreadPoolExecutor 2K,

o, ARARAE G P ) R SE, AR DA B H R, ] queue BIBURAIEHME 551 RS
Queue RYEF— AT —MEAXGAYZIZ, AT put (obd) HEBMICE, FHHATLAM - get () Trikik
BOCE . XKL LERINBHE, PAREIREEME 55 e iiT .

2RI BT

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:

(continues on next page)
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(R —H)

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 % (141))
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)

IBATIE 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
Worker <Thread(worker 2, started 130283824404752)> running with argument
Worker <Thread(worker 3, started 130283816012048)> running with argument
Worker <Thread (worker 4, started 130283807619344)> running with argument
Worker <Thread(worker 5, started 130283799226640)> running with argument
( 1, started 130283832797456)> running with argument

g w N PO

Worker <Thread (worker

HRBHA SR ARECE Z (5 5 Queue AL T R 1.

434 EHEMLR/EEREREREN?

Python VM R fHl global interpreter lock  (GIL) SFAffa[a]—fa] HAG —A~ZfEia17. WH Python HE&TE
FARSAE S Z AR A YIRS n] DUl 5 sys . setswitchinterval () . A Python #2/%
PIARERE, BT 482 A — 435 X Y C AURS SE BTS2 I 11 .

PG by, BARRZE R EE AR PVM AT SEEUX 48 2 iR . ks b, XA (int, list, dict
&) WILEAR R R BRI

HOkYL, FHEREERE TR (L. L1, L2243, D, DI, D225, x. y @%5, i, j&int4h):
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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] = vy
D1.update (D2)
D.keys ()

BRHR R T

i = i+1
L.append(L[-11])
L[i] = LI[3]
D[x] = D[x] + 1

78 i AT R AR E A A R 5 DN TR 0 Il A del () Jrik, XuJRE&y™4—2L5gm.
X P ANSN R AT R BN At . AR BE MRS, G R !

4.3.5 Faetipr < SRRz ?

global interpreter lock (GIL) i #iHl Python & i 22 A% 55 a4 LT A RFE Ty, 24 (JLF) By Python
R HATEPIE] GIL I A REIZAT, BrAZ 4AEnd Python f2/7 H BEA R i —4> CPU.

Back in the days of Python 1.5, Greg Stein actually implemented a comprehensive patch set (the [free threading
patches) that removed the GIL and replaced it with fine-grained locking. Adam Olsen recently did a similar experiment
in his python-safethread project. Unfortunately, both experiments exhibited a sharp drop in single-thread performance
(at least 30% slower), due to the amount of fine-grained locking necessary to compensate for the removal of the GIL.

HIXH R IRE R REAE 2 s EAR AT A Python! fR HFRHHES 70 2 * 3ERE =, MIAZEZE * Lt *.
B concurrent . futures M) ProcessPoolExecutor At T —ANMaj B v s WERARIE ST
%oy RMMCEZ 45, FTPAH multiprocessing BORALRIKZE APL,

M2 CHRmRA M [ C A PEAER R A AL, $hn] ITEL AT C AU REL GIL,
PEHA TR ST, z1ib Fl hashlib S5 FERLIRE X T .

WA BB GIL Wiz RSB, AN RS ER SR MRS A NV ZIL X g . NERE, XA
REAE. T HETFZ MR SEIEA 2JRIPIRE, NIGX R —IRE R T AE. 250k1E, /NEERERR T
FRER S GATEA, RGP A ARSI B RARRS P . HAW RIBEA A Cr H A8 s)5%, XA
HIAE BAIR M Sh RIS . 545

FEL EPREEIX 2L T AR A nTREAE DL ISCHI TR A SE R, DROR IR SRS =T R P AP AE . =T iR
25 5 AR BE AT EUARARS EAT SN I & R RS TE AR SIS PO S RS2

)G, BRE MRS TALAPIRE, B2 A R — I ARE e A LI ?

4.4 A%t
4.4.1 EEMIBRSCH 7 (DA R E SRR - )

{#if] os.remove (filename) B{ os.unlink (filename) , &F os B DAFEEUE 2 XY . X RELE
—FE), unlink () @XAEREGE Unix 2G04 T
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MMREMEE R, Wiz{HifH os.rmdir (); {#if] os.mkdir () G| HF. os.makedirs (path) &)
path HULIALEER HoRk. os.removedirs (path) WEMHERH BRI H R, HEEAI#EZZS0; WRIRE
HHEREEAS H S PA L N 2E, ATRAMEH shutil.rmtree ().

B A PAM#E ] os . rename (old_path, new_path).

MRFETEW S, ] £ = open(filename, "rb+") FTFF4F, ARG £.truncate (offset);
offset B\ B MU HTHIE R E . WATPAXHE ] os . open () FIHHICH{#i ] os. ftruncate (fd, offset),
Horp fd 2 SCHRRRE (— A/ DR

shutil FHAE T —RAHE AR R, 35 copyfile (), copytree () fl rmtree ().,

4.4.2 BEEHIHF 7

shutil #EHE— copyfile () BRE. WEAF MacOS 9 H1 4445 i resource fork F1 Finder info,

4.4.3 BHIZEER (HBEAN) Z#EHIRE?

T HR IR IR B, R E struct B, IBRRT DASERE & TR B AR R 1
FAFER I AN Python X142, L2 IRER.

EBUAAL, AR S SO R AR S FPAR 2B — A 2 P A5 R AU — > 4 g R 2

import struct

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

LR > SRR b AFRR R R (25, P T
B T (455).

P HEE AR (GBI EGE SRR ), IRAT AR array Bk,

E: BEE IR, TR DA R AT I SO (X R open () BRERFEA "rb") . HIR
(BN) A "o B93G, SCHSASCAREERETIF, £.read () 2RM str ¥4, MWiAE bytes ¥4,

4.4.4 {lJF os.popen() BIBIEERFEFEH os.read(), XRAHA?

os.read () R —MIRIZRE, ERWAEIIHEAT— M/ NEREERIIFTITRI . os . popen () 8l
e — R PSR S, MINER) open () T{RIR AR —FE. Pk, WIERZM os.popen () BIEHY
I p P AT, ARVIZE p.read (n) .

4.45 E#i5E (RS232) &0 7

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

XTF Unix, &7 Mitch Chapman %& 7757~
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com
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4.4.6 HtaxiF sys.stdout (stdin, stderr) HALEHIEEXEE ?

Python ST} Z @ —AXIK)ZE C U AR = 2 A .

XFFHE Python Hrif st N ) open () PRELENE M ZHOCHXT SR UL, £.close () M Python )£ B R HAR
WCNE XA, JfHe KHIRER C SCHRARST . 76 £ Bk D i mte, Sriy i fioh dss 5 sh b 2.

{H 1 F stdin, stdout A1 stderr ¥ C W45k A7, ¥E Python HHH &I 1Mk AL, 1247 sys.stdout.
close () & Python ) SCHXTRARCNE XM, [HIE * AE * K52 KB SCIEARAT .

BRI =) C SCARERTFIE , B e /R AR ST 2 oGP E (Fan, X nT B S| b3 VO 4k
). AR ST X AMUIE, i os.close () :

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

R AR 0, 1, 2 fUF

4.5 M4 / Internet 4R1E

4.5.1 Python thify WWW THEH A ?

Z A S % T internet Fl netdata 3X P E [ N 25 . Python A iR H R Wl 444 18 iz 55 o 1 25 1 i
web R4t

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

Cameron Laird 43 T —1/3 ¢ F Python web 357 AR 152 F W 11 [ 4E &, UL http://phaseit.net/claird/comp.lang.python/
web_python ,

4.5.2 EHER%% CGl & (METHOD=POST) ?

AL POST RELARPUM T, G A2 A5 AE T FL A3 g 7
B, X HEA-—AME ] urllib.request 17 {7 B3 T

#!/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()

R, BEAEE DS mEN POST #/Ed, i FAFRMHHH urllib.parse.urlencode () AbB—TF.
AT, AR ILA X name=Guy Steele, Jr. Hif:
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>>> import urllib.parse
>>> urllib.parse.urlencode ({'name': 'Guy Steele, Jr.'})
'name=Guy+Steele%2C+Jr."

hz=%:
& F urllib-howto ZRHUEE Z =0 .

4.5.3 £ HTML FEERATAERR?
PRATDAFE Web 22 wiki 01T 3030 VP2 A R 9 BERE

4.5.4 EfER Python BIZR & XBHF ?

] smtplib FRifEEREL,
MR B 2 B R RS o XA VRS AR ART S SMTP Hisl it 4L

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, msqg)
server.quit ()

1£ Unix R4 H 80 A sendmail. sendmail F2/7 L EEANF RGP A —FE, HHZTE /usrc/1ib/
sendmail, B /usr/sbin/sendmail, sendmail T} T XA BB . DATF 2R GCHE:

import os

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

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

.write("To: receiver@example.com\n")
"Subject: test\n")
"\n") # blank line separating headers from body
"Some text\n")
.write ("some more text\n")
sts = p.close()
if sts != 0:

print ("Sendmail exit status", sts)

.write

P
P
p.write
P
p.write

el

4.5.5 socket By connect() FixEHFEEEZE ?

B select FHALPE socket F4 1/0,
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Bk TCP I ZE, AT AR E NS socket BB N AEPHZEA . IUAT 248 connect () B, BABEEST
ZIEL JLEARTRE), BASWE|— NS TR .error f5F#% . errno.EINPROGRESS FniE;
IEAEHAT, HiREAEN. NENRFELSRBINEMAE, FrDMRTEEFIARE RG2S B4 .

PRI A connect_ex () JriEoklt =L R . XA H SR B RS . MR TR EE WG, R0
PAFRHK I connect_ex () 0 of, errno.EISCONN F/REZE ., siF R AT LA select FAriX 4~
socket EHA[E,

filE): asyncore BHURME T 4 5 Ak ZEM 2 ARIHEZEMERY Ik . 35 =07 i Twisted FEALARE I HID AR

4.6 HiIERE

4.6.1 Python h/{iEFBMEOD ?

AHHY

P Python 8405 T BE T35 KM 782 11300 DBM A1 GDBM , JRILZ AMAFH sqliteld i, ZAbuR it T
— AR BT L) 5 R BRI

REBRABBHRFEIC L3R BR A i wiki D0 SRBCEZHE .

4.6.2 £ Python dhinfa LR XL MR ?

pickle FEAEHDA—RhAER I Ay MR TR (RARIRKAAANBE M ERAHTIT R SCHE . BT EE
HZMARTE), 1Ah shelve FEAEHRAT ] pickle Fl (g)dbm @ E (& (7 Python X R AR AALWS .

4.7 HEFFHF

4.7.1 Python th G4 R FEHLEY ?
random FRME RS T RNLECE GRS, R AR e

import random
random.random ()

AR E 2R ] [0, 1) 2Z [A]FY REATLIE A2
G IR V2 HALR L I AR s, Bl
* randrange (a, b) iR\ [a, b) DX[A] A — LB
* uniform(a, b) i&MH [a, b) X[AZ AT R AL
e normalvariate (mean, sdev) {#HIES (B 4910 Rk,
A — L R BCE R A AT A, Bl :
* choice (8) MNAEMFH PREPLERE— 1 TTER.
* shuffle (L) XfFIFRIATIHAEHE, W2 UHHLITHL.
A Random 2, ARATLAKRFH LG, I REIEZ APk 7 i LA A s o
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CHAPTER D

¥ RARNE e

5.1 F[LIfEM C EEPRIBECHERND ?

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 qLIfEA C++ BEETRIEECHRND ?

2], AIRME C ++ 3% C i9TIfkE. £ Python include SC{4JH Fli & < extern “C” {---}*, F-1E Python fffe
PR B R HICE extern “C”. HAWEREI S REELS C ++ METEAE—MF &,

53 CR¥E, FixAHMER"

HE EE C IR RS, RO S i
Cython JHA 1Y Pyrex B RYBUESGEHY Python st H: A MUHIRE C LTS5 . Cython Fil Pyrex AT,
454N TC T 2] Python 1 C APIL

QR FE R HE L Y HORAEAE Python 47 1) C B¢ C ++ 5, AT PAZEIAME ] SWIG 45 T H A %5 e A i 2 Y
HIEK%r, SIP , CXX Boost, B{ Weave tB 2% C ++ FERIF U TR,

5.4 a7 C FHITER Python iF4 ?

The highest-level function to do this is PyRun_SimpleString () which takes a single string argument to be exe-
cuted in the context of the module __main___ and returns O for success and —1 when an exception occurred (including
SyntaxError). If you want more control, use PyRun_String () ; see the source for PyRun_SimpleString ()
inPython/pythonrun.c.
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5.5 g7 C XHER Python RiAFK{E ?

AT PAVRL T A — M A B R PyRun_String () FHIFRIGIRICA Py_eval_input; Bk,
X HSRAE 3R 9] 45 R

5.6 0{I M Python Xt higEr C AY{E ?

TR EA. MR EIed, PyTuple_Size () FLREIHAFENM PyTuple_GetItem() AR [u]45
EFS LT, ST EBARDAEE PyListSize () Ml PyList_GetTtem(),

ST ER, PyBytes_Size () AIREIHEHK)JEM PyBytes_AsStringAndSize () $ft—ANF8mIEEM K
JEWIFEET . EYER Python FATHRAIREN A, L C ) strlen () AWHHEH.

To test the type of an object, first make sure itisn’ t NULL, and then use PyBytes_Check (), PyTuple_Check (),
PyList_Check (), etc.

A —NEEXT Python XTI EZGL APL, SE g % #O$dt——ES 5 Include/abstract.
h TEFERE. BAUMH PySequence_Length (), PySequence_GetItem () XFEHE € 54F & Fh
J51F) Python J3 F FEAT %12, DL AMA o] i FH O/ 22 HoAlE A Hh s (5] an i (PyNumber_Index () 45) PAJ
PyMapping APT 1 1) & Fh b 4545

5.7 tnfafE A Py_BuildValue() B2 ERKERITA ?

AP WIAZMEH PyTuple_Pack ()

5.8 InfaM C iHRAMRIIFIZE ?

Al PAfE ] PyObject_CallMethod () PRECKRIH A RIMERE L. TES RHRANE . BRI TES.
el py_Buildvalue () FrH P FAFER AR AL 4G T B S HUE:

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

XA AR HA R R 5
Py_DECREF () Ab¥,

BT RA SCERS A [seek] Ikt AS% 10, 0 (BUE SR REHEE N T ):

A e BT RGN T H E 7. AR AT IR M{E VAT R A 1

res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
3
else {
Py_DECREF (res) ;
s

LR T PyObject_CallObject () Bz~ PMItdUENSHINE, BRMAWSHIIRE, MEA
¥ TOd, ZRA—ASEr R, W SEE S TR ST, #lin TEH .
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5.9 infa#zx PyErr_Print() (S{3TENZ| stdout/ stderr M{EMAE) BI%

H 7

1F Python X5, B XL — > Hf write () H¥ERN S . HHIZRIKES sys. stdout Ml sys.stderr.
Vi print_error 5 FU2 ARVFARHERIALEI AR TEZ G, W ARN weite () J5¥ERT R IR R4

w7

o

ENX — R AR R BT 2 ] 10 StringTo 2K:

>>>
>>>
>>>
>>>
>>>
foo
hell

import io, sys

sys.stdout = i0.StringIO()

print ("foo')

print ('hello world!")
sys.stderr.write(sys.stdout.getvalue())

o world!

S FRERCR I H E SO RR AR XA -

>>>
>>>

>>>
>>>
>>>
>>>
>>>
foo
hell

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(''.Jjoin(sys.stdout.data))
o world!

5.10 M C el A Python 4REHIHEIR 7

PRATPAE 1 0 7 sUHRAT — R TR S (5

’modu

le = PyImport_ImportModule ("<modulename>") ;

WERBLH M K T A (RIERAFAAET sys.modules 1), X SHIIHMZAE; 76 W H 2 A S bk =]
sys.modules ["<modulename>"] [{H. R EH A RAIUMAAL M 6y 42 2508 @i ik
AR AFAET sys .modules 1.

ZJE VR e] PRE AL A0 Oy 2Ok v AR JE i (RIS s SRS R )

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

W PyObject_setAttrString () WML AR EME M2 T AR

5.9. wn{a#Esk PyErr_Print() (3TENZ stdout / stderr H{ETAE) BI%H ? 59
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5.11 #0{aq7E Python ch3}#E C ++ W& ?

WIERRIFRR, WTAEREFZ . Pl &R (9IRS AL SCRPRAT]. SR RIER 2T
Python i1 7 REERUL, CH Ct FHABA KK R G——H LRI ZE—4> C 454 ($551) 2843 Fr Python
XFR ISR FIAEE T C+ X5

AR C++ B, WESRCHRES, IR Sthikit ?

5.12 F{EM Setup XHFMT —TMER, Ht4 make RYT ?

GRREFIBVABATAFEER, R HATAE, WA R . (B 55k 2 —SE TLRARY shell I 4
i, T HEAS bug D, BEAAMEEX 2K )

5.13 wnfai@y & ?

¥f GDB SNy 4 — RN, fEmEy a2 al, AREEY A I B A
TERY . gdbinit SXFH (BXHN) INar4:

br _PyImport_LoadDynamicModule

)izt GDB:

$ gdb /local/bin/python

gdb) run myscript.py

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

br myfunction.c:50

continue

5.14 FHMETHE Linux G L%iF—1 Python iR, (BERBR/D—EXH. H
ta?

KZELHFT AR Python fR A AL /usr/1lib/python2.x/config/ H3x, % HFHES 415 Python ¥ &

SR 02 Fh SO

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

515 AR “WATFEE" f “WATH ?

A, A BEL) Python S H A MREARIOAT N, TER A SRR (900, 8 T “if” ATk, BiE A
KPS HEAFRHES), Bl MESRIR, (HUMATCROT, SERIG T AEEH RN R

1 Python 1, WA codeop BilR, ZMIHCIER BT 14T . BN, IDLE g 17X 4>
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1 C AT IR I B 8 B 52 VR PyRun_InteractiveLoop () (AIREZESAMAZAEH) Hik Python
BRI E A . RIA A AT E PyOS_ ReadllneFunctlonPonlter ) FR I Y E R S A R
ARELZIN, S Modules/readline.c fll Parser/myreadline.c ,

B2, ArLHHAES \{&E”‘Aﬁﬂﬁf?ﬁﬂ 1y 2 #2 iz 17 i A X Python i FE %%, If H A fig

ft ¥ PyRun_InteractiveLoop () ¥ % ff JH F' 4 A W45 1ko B 4 55 — A fift ok 7 %2 2 W A

PyParser_ParseString() HMik e.error &+ E_EOF , WRET, M= %%iﬁj/\mjﬁmo X2
ARG By, RN, 7RIEK H Alex Farber LA

#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;

}

TR 2 ] Py_CompileString () ZRiFHUN BT . WHER G IR A IR, 1§
SRl W PyEval_EvalCode () RHATIR BTG B, R ARIERIA G QRIS
HH RIS 2 LR B 2 1 A- N\ méﬂﬁj?feﬂmﬁu?ﬁ% HHG LG FLFER <M S EOF”
AT . R 2 H GNUreadline JE [ 538 7 9 (1250T BEA SEAE R readline() i} Z 1% SIGINT ):

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

#include <Python.h>

#include <object.h>

#include <compile.h>
#include <eval.h>

int main (int argc, char* argv([])
{
int i, j, done = 0; /* lengths of line, code */
char psl[] = ">>> ";
char ps2[] = "... ";
char *prompt = psl;
char *msg, *line, *code = NULL;
PyObject *src, *glb, *loc;
PyObject *exc, *val, *trb, *obj, *dum;

(continues on next page)
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(R —H)

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

PyDict_SetItemString (glb, "__builtins__ ", PyEval_GetBuiltins ());

while (!done)
{

line = readline (prompt);

if (NULL == line) /* Ctrl-D pressed */
{
done = 1;
}
else
{

i = strlen (line);

if (1 > 0)

add_history (line); /* save non-empty lines */
if (NULL == code) /* nothing in code yet */
j=20;
else
j = strlen (code);
code = realloc (code, i + j + 2);
if (NULL == code) /* out of memory */

exit (1);

if (0 == 3J) /* code was empty, so */

code[0] = "\O'; /* keep strncat happy */
strncat (code, line, 1i); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + J + 1] = "\0';

src = Py_CompileString (code, "<stdin>", Py_single_input);

if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || JFx M>S>S>S M oop K/
'"\n' == code[i + 7 - 1]) /J* ", .. " and double '\n' */
{ /* so execute it */

dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum) ;
Py_XDECREF (src);
free (code);
code = NULL;
if (PyErr_Occurred ())
PyErr_Print ();
prompt = psl;

} /* syntax error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
{

PyErr_Fetch (&exc, &val, &trb); /* clears exception! */

(continues on next page)
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#EHE—1)
if (PyArg_ParseTuple (val, "sO", &msg, &obj) &&
!'strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */
{
Py_XDECREF (exc);
Py_XDECREF

( ;
(val);
Py_XDECREF (trb);
prompt = ps2;
}
else /* some other syntax error */
{
PyErr_Restore (exc, val, trb);
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
t
}
else /* some non-syntax error */
{
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
}

’

free (line);
;
}

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

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

BENASINER g ++ ¥R W 4% Python, B[] ¢ ++ HH4%EHE: (78 Python Modules Makefile 1B i
LINKCC), R4y @itk (flil: g++ -shared -o mymodule.so mymodule.o ).

517 G BRIB— 1IR3, HobhIoHE#E C hstl, MEMFEE
Python chsc3fl ({540t 4k% ) ?

), EATDAMORNEZE, B0 int , list , dict &,

Boost Python [ (BPL, http: //www.boost.org/libs/python/doc/index.html) $2{it 7 —Fh M C ++ PUATIHIRAER 5
W (BN, SSWTRAREA] BPL 4K [ C ++ BB HIP ).
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CHAPTER O

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> ‘

R B P 2 LR B S AR P R o an e 1 B AT s AR 3. 4R SN TIXFE— AN DS, 8 PATFURIETT
Python f£/% 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 X/ Python i KIYINEEZ —. MIAIUDRBAHFERLR:

>>> print ("Hello")

Hello
>>> "Hello" * 3
'HelloHelloHello'

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

PR g A BUAE T ISR B — XA A48 — PR 425> — Python 3.x — Python (command line) , izfTE 5
2B —NEE >>> PRI R . RS, TR exit O REEHE ctrl-2 HAHEE N
2%k . Windows TEIXA4 HHizf7—> [python ] fir%-, H HAEARZ (- ARREER B &

BAEFATIE py ayS T AWARH], nTUARIA Python AR 1. 17 B4R (It Python JHIAR i) 468 X 5 42 AT X%
f&o fBis Python JIANI T 5L0i0 LIFv 4 4 hello.py, JF Han S PRFFAE M T B H AT, A0 R DAA 52K
LT X 2R P

C:\Users\YourName>

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

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

6.2 IE4it Python HIATIHT ?

1t Windows =, #51fE Python 22487 CLAF.py 4 J44 15 SCH AL (Python File) A RHK, i SCIFRALER (M
BATIREAR T T fir % (D: \Program Files\Python\python.exe "$1" %*). X[ DAflIATEAy &
FERFF AR [foo.py) Ay BT, ANRA iH L ] i A “foo” T LG4 A SCHFI A R AAT A,
W5 A py #SINE] PATHEXT $RbAz e

6.3 Aft2HBHE Python BEF&BaEE 7

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

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

6.4 FEHER Python BIAFI{ETRITICH ?

See http://cx-freeze.sourceforge.net/ for a distutils extension that allows you to create console and GUI executables from
Python code. py2exe, the most popular extension for building Python 2.x-based executables, does not yet support Python
3 but a version that does is in development.
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6.5 *.pyd J(###1 DLL XXF#EED ?

sely, pyd X dil , (BA 28957 . WRARA — 140 foo.pyd By DLL, HRAE LA — %L
PyInit_foo () . KRG PAYRE Python U5 “import foo”, Python 12 foo.pyd (VA foo.py . foo.pyc ).
MR T, FFelJi ] PyInit_foo () SRAIIGILE . IRV K .exe 15 foolib 5%, [AI2hiX 272 Windows
ZRAFE DLL

IR, foo.pyd R R 152 PYTHONPATH , 5 Windows H T2 foo.dll &AM . IL4h, foo.pyd A
T BATTERIBITIRARL Y, AR AL P 5 dll R, WITREE I . 244K, WIERRAE import foo , NIFE
i foo.pyd . 7E DLL H1, #AEIRAASH A _ _declspec (dllexport) A, FE.pyd H, EHAE W H AL
Bl FerE Lo

6.6 FEHIE Python iR A— " Windows &% ?

1t Windows I JI 25 it A Python RS2 AT AR S5 ANT :

1. i _ NS EHEEE R exe S0 N Python . fF Windows |, Python 2 4fij&—> DLL , 3XFEA DA
RS ARYA gt DLL (A, (X5 — N ARICER B, ) M, #5833 pythonNN.d11 ;
BRI ¢ \Windows\System H1. NN 42 Python fii4~, W%kF “33” {3 Python 3.3,

YRT AT 1 5 b AR [ ) 7 X 86 B2 5] Python o ik 4545 2 Wk 5 5845 B pythonhv. 1ib , TIB4TH
TR 558 pythonNN.d1l . (—UiW]: python NN.1lib ZFrifH) “import lib” , Xf T
pythonNN.d11 , B HE L THERIAS.)

i AT B BE AR OK b AT Ak TR R R W, — VIR AE aE AT I R B R AR S b 2l Win-
dows [ LoadLibraryEx () &% il #& pythonNN.d11 . Q5% i 0675 {fi FH ffi F§ Windows [1)
GetProcAddress () BIFEKGHIFEE 5 pythonNN.d11l HiAE /7 FIEHE (B Python ) C API ) .
T ] DA X LEH8 £ XA A8 ] Python C APT Hr iy IR C AARLER 2RI .

Borland #2785 : 5 #iff] Coff20mf.exe ¥ pythonNN. 1ib #i5 OMF %=,

2. WRARGEH SWIG , RZAZ QA Python “PJAbL” , 5 AR i B A1 75 3 7] 4 Python
1. SWIG R VRAL FRFTA MBI A T . G52 ARFBER R exe S P Y C AU () #RA 2062 DLL
S, Xt TR .

3. SWIG KA —A> init B%L (—A> C &%), HAFRPERT Y BRI ZFR. I, QSRR & FR e
leo , W init pRAICRFRFR A initleo() o AMAREEAE SWIG FIZIE, W init B ECRFARA initleoc() o XA
AT Hi 52 S0 1) R B2k
PRATVARE R 2 iy C IS BER E.exe SCIFR IR T8 1A 06 A0 R RRSE (] RSB SA Python | (X
T A KR IC )

4. T2, ARATAM AR AU (1 9 RS ) 41k Python RS -

#include "python.h"

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

5. Python C APLAFFERAN I, ANARARGE T R MSVC Z S 4k JH T A4 7 python.dll , iR 215 W] .

P L SR FILE* 2R 0T “Bemidt” e BE 2 it oA ], PO 4 136400 1) FILE
SRS . NSRBI RS, XA _ K - R hRE.

W 22 FE void REUCE M BRI, SWIG 42 PA AU :

6.5. *.pyd X #%1 DLL X##ERAD ? 67
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Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobij;

Py_None &— 4%, B EHM%] pythonNN.dIl 1444 _Py_NoneStruct [1)5F Z4dmsE s | . [FkE,
RAGIFAEZ iR PR R . RF RS R I A

’return Py_Buildvalue ("");

E)ﬂﬁﬁﬁﬂ% SWIG ) stypemap fir4 H S #EATH S, HETEMEHLTAE (T —5Eer SWIG i

6. fii 1] Python shell 174 Ak Windows 57 i N R 57 Python ERERS 67 1 I AN Je —NiF 50 A i
FERF ST R AR PR B ARG MR, AR (8 wxPythonWindow 28) WAZBIH#—A “AHL” MREd o
Mo FHZE 3 E] Python AR A S . ARATAKF Python 1Y i/o F5E [ B SRR ERY _ LR _ X4,
PR A A B — A2 5 read() Fl write() J5¥% 14 Python X5 (YEH AL H E L)

6.7 il mig2E A EAEHET Python [RIEEPIEA tab ?

A FAQ AU H3R4F, Python HxX45 5 PEP 8 , %17 Python RAAGHERE 4 P=54%; X /2 Emacs
python-mode ERIA{H .

AL gREes ., IR T EAFMESHEEE M ERE . MSVCEX FEHEETAARE, HHBRESEE
2K st Tools — Options — Tabs, YT SCFZ5RY “Default”, 1% & “Tabsize” F1 “Indent size” k4, I
PR AT Rt

QPRI G RS 4s 2OA  2S i B, Python 5| IndentationError B{ TabError . fRik
" PAizfT tabnanny REHDAR AL BIARG A H SR .

6.8 INAHEANPHENIRA TR ?

{8 F msvert fHe, BARER) Windows 45 E Y EREL, B2 LT — R kbhit () R RGAERS G,
M getch () KIRE—NFAFMARLEE .
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CHAPTER /

B ERERAEERBESE

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

EXPARER (BERSGE) V&, A2 IR ftke. BARE S TAEREARAES] Python3 |, HZE
/LB #if Tkinter VAR Ot 2 3€%5 Python 3 [

7.2.1 Tkinter

Python FFRIESRIFE T tkinter, X & —ANH IR, F518) Tl/Tk A . %342 0 KR @ e s o) %%
(P RiZz A5 A Python FRCERS: —EHI %4 il ) A TR, BT R Tk iR, HeaniRAmes,
A Tel/Tk T H 3071, Tel/Tk 7] 523844l £ Mac OS X, Windows F1 Unix #:{ER 40 .

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) &&2—4~H . B FAHEE GUI BB PR 2EE, il C++ 95, Bl
PAFEZ N RER ST E3R AR A B R A LR, £1F% Windows, Mac OS X, GTK #l X11 “F-EFEH, #iE
wxWidgets 24 {ifE R 6 . FEE S 0l 71, wxWidgets ZEET] TR 2157, £U45 Python, Perl,
Ruby %,

wxPython (http://www.wxpython.org) is the Python binding for wxwidgets. While it often lags slightly behind the official

wxWidgets releases, it also offers a number of features via pure Python extensions that are not available in other language
bindings. There is an active wxPython user and developer community.

wxWidgets I wxPython %S H IR . SEASAIVFANIE SRR AMIFERDILE: . A iR An 2 b i &
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+

The GObject introspection bindings for Python allow you to write GTK+ 3 applications. There is also a Python GTK+ 3
Tutorial.

The older PyGtk bindings for the Gtk+ 2 toolkit have been implemented by James Henstridge; see <http://www.pygtk.
org>.

7.2.5 Kivy

Kivy Jg—F#s -6 OB PO e, R SRR R AE R 48 (Windows, macOS Fl Linux) DA 83504
(Android, i0S). % f#Ji] Python Fil Cython %5, AT VAGE I —Z 51 H J5 i

Kivy J2 H B TFEE A, (1 MIT ¥R %
7.2.6 FLTK

the FLTK toolkit ffJ Python £ i & fij B AN B B 5 K H AR ES -5 % 11 R 48, 1l PAFE the PyFLTK project HLfk
(CY  PREISE

7.2.7 RFKERE (OpenGL)

#F OpenGL 4, % PyOpenGL.

7.3 FUREE Python i) GUI TEREMFAE RN 7

By installing the PyObjc Objective-C bridge, Python programs can use Mac OS X’ s Cocoa libraries.

Mark Hammond f Pythonwin 35— AR 2E (MFC) By 0 FT— 4 K 2800k i F] MFC 286 Python &
MY Python 2 AR5

7.4 Hx Tkinter gY|o)&

741 BEWH “F4” Tkinter FE ?
Freeze (BN “URZE”) B—ANHRAIEAMS, Y HEEFR TH. 24 “YRgE” Tkinter A7, RFFIFAZEMGE
MArztT, FONREFFA R TR % Tl F1 Tk J4E .

— PR VR R T 5 Tol fl Tk E—[A] %47, H HAEZ T A5 A8 B TCL_LIBRARY fll TK_LIBRARY
TR AR B

70 Chapter 7. B {tERERETERBESR


https://riverbankcomputing.com/software/pyqt/intro
https://wiki.qt.io/PySide
https://techbase.kde.org/Languages/Python/Using_PyKDE_4
https://www.riverbankcomputing.com/commercial/license-faq
https://www.qt.io/licensing/
https://wiki.gnome.org/Projects/PyGObject
https://python-gtk-3-tutorial.readthedocs.org/en/latest/
https://python-gtk-3-tutorial.readthedocs.org/en/latest/
http://www.gtk.org
http://www.pygtk.org
http://www.pygtk.org
https://kivy.org/
http://www.fltk.org
http://pyfltk.sourceforge.net
http://pyopengl.sourceforge.net
https://pythonhosted.org/pyobjc/

Python Frequently Asked Questions, %(F] 3.6.10rc1

AT PAFEIEREMALZAT N LT, ok A HEE To AW Eg G#E Y By . — Mg L
H.ny SAM (stand-alone modules, 7 #5id) , B2 Tix distribution (http://tix.sourceforge.net/) fi—HB4y o

TEJEH SAM Bl 4% Tix , £F Python {4 Modules/tkappinit.c T Tclsam_init () ZEHY&E241H
H, 3 HX¥8E7 5 libtclsam F11 libtksam FH%GE8: (W] e 2404 Tix 1Y) .

7.4.2 FEEH /0 RIEFHEIB IR Tk BHIL ?

7£ Windows AN HABT-& BT DA, UREE B RT Z0l 262 | (H R AR RS L& 2— R AR VO £265. Tk A
5 Xt ) xtAddInput () XMW, EARFREM—DEIVERE, 24— SRR ] LT 170 #4ER)
i, Tk FIEIESTE X R E S, 20 tkinter-file-handlers .

7.4.3 £ Tkinter hEBTFARTIE: AtA?
ZEWTEI AR B4 bind () JYASNE THACIRLR, (HU2, Ui FRIXCMIREIS, X0
7 A AT

B WRR AR, IR E R A . TR Tk SCRY ARk focus 154, Wl — MEMEEHE
CEERAE Y, FESEIANEG (MR A takefocus T ) .
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CHAPTER 8

[EM4+(E] Python &8s A B iiss E? B RS &

8.1 {+F/& Python?

Python J&—FEFEAEE 5 o BT A R BEREAY E AR Python J& 1A% 2 BEE R T . BB IAE
— L AR T EE N AR F I TR (HE MR B S N BTN, fI: Google, SERIK
et /NI

PR A B L W 2 B % Python 555, W LAfE] Python %) E: 3% $5 5] #uh <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 .

o FFZAHZA Unix &%¢, Fl4n: Mac OS X Fl—28 Linux 47 UATHR 44 Python ; & 4ERpR 60 S 7E 3L
LI REL .

8.3 #aEJA1TLIBR Python 15?

T EEE Python 124y AEVE
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T NN T Python, Al HATRIRRSIR T . Windows (EEREH, wl il & a4k i/ s i
FrIte 4,

7 Python S # it 55 =y LM AR AR ey, WrT AATR IR, i/ O i M AR 2O Sk IE AT e
JRERZ o 1) e I R S 22 S D R i =l E 47 Python H

WA AR BB LS Python, RNERFSERE . BRI S 548 T RS EEOR MBSk, 7 AfTRIRE, &
it Python 4857 1) T AR R IEWHAT . BB (R AR S 75 TR R T L 21
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APPENDIX A

RIEXTHRR

>>> R H A L EGA R Python $&7-4F . FEAE 2 R T BB AR H Ty AR M REAR LIV T IO AR B AR 2 1

. The default Python prompt of the interactive shell when entering code for an indented code block, when within
a pair of matching left and right delimiters (parentheses, square brackets, curly braces or triple quotes), or after
specifying a decorator.

2t03 4 Python 2.x (TS Python 3.x (R T 5L, AEUSALTRACHS S AU USRI I3 BB R A
DU ZI () AN 2 I
2t03 f EFFEFRUEIE Y, B4 1ib2to3; HHRME—SZ AT X Tools/scripts/2to3. £
2to3-reference.,

abstract base class — IR IR G EEFFR ABC, @Xfduck-typing BAb7E, AL T —FhE LR O
X, M2 FHABRIGFA hasattr () B TREMECHE RS IR (FlanfHE BRI ). ABC5IA
TR, XM EM R 5 A2, HARER: isinstance () fl issubclass () FrAR]; i
I abe FEHSCRY . Python HAFFZL P E ) ABC I TSLBEHE45H (7F collections.abe fidkHr) .
BFE (FF numbers ) L i (FF io Bithdh) . SAEHRESANEEE (FF importlib.abe bk
H) o ARFTRAE ] abe ka3 H 2 ABC.

annotation — A7l KECEIIEAARE . REM:. RETESSUR MHEIARE, BEENE Npe hint Al .

SR AR AR IS TR AN D ), (HA R AR B AR B AR £ AR . SN R
__annotations__ fFiREMH:A.

2 W variable annotation., function annotation, PEP 484 1 PEP 526, %fitIhEEH NH .
argument — 5 YU REBHE 45 function  (B{method ) W{H. S0 HWiFh:

o KT A TEREOR T T A AR R (BIA0 name=) SCEAE N A STERTI A <+ YT HLH
ME A 28BS, 3 A1 S FELATRXT complex () HYRMHIET K724

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

s AL E Ade ARTRETSHNSI (CESHOTH T SR ERRIT L AR S AR R aa A
* Wyiterable P TCRGAL A 2B, 3 A1 5 FELA TR g T B S 4
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complex (3, D5)
complex (* (3, 5))

SRR REL X R AV L. A7 RN B 0 calls —7 . ARABIEYE, (k50T
PSR AR A BHG S O (E 2 B X I oA

F & Wparameter RIEFRSCH , # LI EH 540 5 1 404 X 5] DA PEP 362,

asynchronous context manager — 525 |1 FSCEPIZS AT £ WL E X _ _aenter_ () Ml __aexit_ ()
FEFRXT asyne with @A) P RFHREEFTEE S, B PEP 492 5] A,

asynchronous generator — 52524 R %S IR [BI{E Nasynchronous generator iterator WA . B-5M ] async def
T SRR R BARAARL, ARRZAATET B vield REX A4 —FRIIWTE async for fEHH{H
HME.

BEARTE T H 245 5 AN ae s L, (BAERS S OU N R BE 248 7+ £ m Bk K& . WERTFEE A
FARE S, T 4 FR ARG 8

S ST B 617 await FEKEE async for MUK asyne with i,
asynchronous generator iterator — 535 /L R 25608 asynchronous generator FRB BTN .

WXt J& T asynchronous iterator, 24§l __anext__ () F{ERAI &R Bl —AN 0l 2R 4 sk AT 74
A S R A U L) R —4> vield ik

f4 yield QUG AL, JCfEH AR IR (IR RATHR vy FA). % 5
R BERE TN anext () BENITFEMEARIKELN, © 2N LRASNT. S0
PEP 492 #11 PEP 525,

asynchronous iterable — 525 [ %A% 7 £ async for EHA R M A M X L. LAESTE W
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator — S2B k03 SLHL T __aiter_ () Ffl __anext_ () HYEMNS. __anext_ Wb
R 8] —A~awaitable %45 async for LI RAARN __anext () FEFTIR IR S5 R
%, HIHF| K —1 StopAsyncIteration F#. H1 PEP 492 5] A,

attribute - JEPE SCECE]—XTRAME, ATRAGE S 3kl ARG . flan, R 5R o BA
— Mgtk a, WATLAR o.a REIHE.

awaitable — WZEfER St GEAE await FIRK BN S . A PAZcoroutine {2 B __await__ () FERY
S5, ) PEP 492,

BDFL Benevolent Dictator For Life, a.k.a. Guido van Rossum, Python’ s creator.

binary file — “_JERI S file object RENG TS F 7 K xt f. THEHISCHARI G AR DA HIEEEL ("rb, "wb!
or 'rb+"') FTHMICH:. sys.stdin.buffer, sys.stdout.buffer DA} io.BytesIOfil gzip.
GzipFile [SLH.

A5 Wiext file T fRREMSTES str RGISCIERTSR .

bytes-like object — =ik %f 4 7 FF bufferobjects H: H. 58T C-contiguous LRI % . XIEFFA bytes.
bytearray fll array.array X%, PARIFZEH memoryview X5, PN Gl 1E 2 fp 3k
BAREEP R s XS E IR AR . PRAFR B SO DA S R R IR A

FLCPRA R ] 2R R . XM RAE SR PR R TR R ARG A R
B T44% bytearray PAK bytearray i memoryview. HAMMEER —JbHiRRAT T A W] 2%
G THREEFWERXG] ) RFRREBI T4 bytes LAK bytes MR memoryview,

bytecode — “y1ify Python YUY &4 74785, I CPython iR & o/ Python ¢ Y AL . 7
LR EAFAE cpyc S, SRS AT [A)— SO R EpR - (AT DA G 25-K5 U B0 4 150 7
Tl o XA [P S ] B ERYE 7 R A AL B virtual machine 2 b 3§ N [A Python
FEAL R T A&l , A -—ERETEA ] Python A EARZ .
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FATHFE A F 2 1] DATE dis B SCRY R A .
class - & I RANE P E SO SRR . 20 SGE B AL S M HZ IS SR - T B E I i 8 s
class variable — Q338 & 7E2 g LAYAE &, I HAURFE R B Z S B0 (A 27 20 LB 850

coercion — ST The implicit conversion of an instance of one type to another during an operation which
involves two arguments of the same type. For example, int (3.15) converts the floating point number to the
integer 3, but in 3+4 . 5, each argument is of a different type (one int, one float), and both must be converted to
the same type before they can be added or it will raise a TypeError. Without coercion, all arguments of even
compatible types would have to be normalized to the same value by the programmer, e.g., f1oat (3) +4 . 5 rather
than just 3+4.5.

complex number — 528 WHIE SRS R, Hoo B BT EEER A N — A SR — A A REAR
MR, (1 B AR) AYSEAER, W TERCAT SN 1, TR S J. Python NE T X4
By scfe, RN TREARIS T 20 g —A 5 52, BN 3+15. WPRTEZE math BEER ARG 15X
WARBRA, WHA cmath, ER MR — DB BAEARE . WRIRBOER A L, ZIgE
LA LA AT AR 17 L

context manager — |+ F3C8FHIZS AF with 50, @idE XN _ _enter_ () fl _exit_ () FEFRE
HHFEDRESHIN G . 2L PEP 343,

contiguous — #4; —NFh AR IS C i 45 Fortran i 8l S0 N R LT . BYELErh )& C Al Fortran 1447
K. TE—4EB T, BT 25 H U PE NAE TR b A SR HES Y, R B IFUR s RS 0y . FEL 4k
C-IEZ gy, M A HES B e — A2 5 5 R 25 H I B bl . {2 7F Fortran JEZ25 40
W RS — ARG Hebk.

coroutine — P Coroutines is a more generalized form of subroutines. Subroutines are entered at one point and exited
at another point. Coroutines can be entered, exited, and resumed at many different points. They can be implemented
with the async def statement. See also PEP 492.

coroutine function — PHpREREEL IR W] — 1 coroutine ST EREL. THAERET T asyne def {BARE X, FF
A REfL P await, async for fll async with e, X2 H PEP 492 5] A

CPython Python ZRFE1EF WIMITESLEL, FE python.org [ % . ] CPython ] —i] F F7E0A i S B Hofth
SEFEIGN Jython BY, IronPython FH X 41l

decorator — 3EHg% IR ITE N 75— AR BRI, Sl HE T ewrapper EIATEAORMEATBRAUE S . BRI
LA TAdE classmethod () Ml staticmethod ().

PR U RN, DU AR B0 SR S R Se 45 i

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

@staticmethod
def f(...):

RS R T8, (B ER A . A SRR PN 1T 2 0 eR B0 SORI 2858 S S0

descriptor — filiih gy TME LT __get_ (), _set_ () B __delete_ () FIEMIXNSR. Y—1KEMH
HTERERET, B RERR ET S ST R A IR A & . EEE IR, O a.b RIREL. WE S
— N EVERTSTE a (R FHAPERATN b XIS, B b 2R, WS X R iR
. PRI R SR &2 BV 2 I PR Python (1) 65 RN VP2 SRR ELAE , 035K %K.
FE. B EhE. B EARST RG] &%,
B FERRFF FER A 7T 2 descriptors.

dictionary — ‘72t — /N SEECKEA, HoH BT B BAR L S B AR B BB, BRI DARATE M A __hash__ ()
_eq_ () HERXNS., AE Perl 5= K4 hash,
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dictionary view — “‘FHLFE] M dict.keys (), dict.values () fll dict.items () IR EIRINTEYEFR UL
ME. ERETFREEN - ISHE, XEREYFHUARR, RSN A BRI
PR o BUE R4 26, AT list (dictview) . &I dict-views.

docstring — SCRYFAFHY (o098, BRBCEH 2 955 — A RaA U BU 47 5 P . EAEAUHE AT &
B, (Hu R R B A RBERIRAY __doc__ @M. mTErITFRIBHNA,
PR IR GAT S A LT (o

duck-typing — W1 8% f5—Fhgn e g, B AMRKEE AR RAORG ST AAIEMWED, MEH
PO A s s (“BRRGN T, MERREGEN T, Bagemet.”) hTmiEe
Fm AR E 2R, Bt AT A P i 2 AR ORI T R G . B9 FRALRG M type () B
isinstance () f. ((HEFEM BT DAGE A 40 28 & fE kb s, ) MIfEES R hasattr ()
K M BE EAFP S o

EAFP “KJFHORIF AT S Y " B3 SCHEE . XAl Python 3 HIACHS 4 5 XUk 2 B8 i s 1) S8 BB AP AE
FAEABE SR AR R o X P T PR A R RO R R s ] try Ml except 4], T HAXHY
MR PTELBYL XA%, LT C 452 HAliE = .

expression — FKiA R, A piece of syntax which can be evaluated to some value. In other words, an expression is an
accumulation of expression elements like literals, names, attribute access, operators or function calls which all

return a value. In contrast to many other languages, not all language constructs are expressions. There are also
statements which cannot be used as expressions, such as i f. Assignments are also statements, not expressions.

extension module — " JEELHe DL C 50 C++ i S5 HUHIEL, (1] Python iy C AP SR 515 F Bl A K P AU E

TEH,

f-string — f- 7 A £ 5P BISRIOEAT R FIEEE RN AT B AS SRS R S TR
8% . 2 PEP 498,

file object — SCPRXF G X AN ML ) SCIF APT DA T2 BT S (A read () B write () IXFERYTT
5) o MRIEHAUET SRR, SO R AT DAL P BLSCREESCHF, XA f, SR NI SR
AR (PIANbRHER A/ . AR X BT IS ) . U R WP ST 23 2 80A.

SEPR A =R B SO G B G =2 ) SO, Goh =R S DARSOR . BT E X
TE fo b, BSOS R TE e A open () PR%L.

file-like object — LN 4R file object W [R) SLiF] .
finder - # 4Ry —Fh 2 AR T AR loader XI5 .

M Python 3.3 JZAFE AR BU I A $k 48 Lk 12 & 45 % BLE sys.meta_path ], PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division — [i] FEURERRIE ) N & A B S BN BE R YR . I FEURBE BB // - B,
Fib 11 /7 A WITELRRE 2, S ZMHRRIF SN EIERRERE 2.75 . HE (-11) //
4 &) -3 Ak -2.75 @ TR ASRI4EE . WL PEP 238

function — % 1T DA [ & 3R R AME ) — 415 A) . i8] PATA HAZ AT B EZ AN 520 HE R B ST
Wil « 5 Wparameter, method F1 function Z&75,

function annotation — FErbATE B4R BEE0E 2 5iR IBHE R annotation
PRV R TR 2042« BIan AR s Z A int SEOF LR E—4> int {H:

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

BRI I TR DL function —5,
& & Fvariable annotation F11 PEP 484 % I GE A
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_future_ —Fh ORI, RIRRR R GO RS -5 2 BT RE R AN AR B T S R

WS A _ future_ BIHOIFXTH AP RASRIRAE, KT AR B BRRE TS 2 WO AGE 5 DA AR B BA
NN

>>> import __ future_
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection — J S W TGS T4 1 FH (%) N A7 2S (B A R o Python S a5 | FTHE0RT— A RS A AN
FTAGERG | OGS 0 s SR A TR M) o W RABE ] gc BBk fil s [ i s -

generator — LAY &[0l generator iterator WIRKEL. BRERMBGEEREL, AFAETHOY yield &
KA DA =2 — R AL for-IEHAE I 8@t next () REE—IKEL.
W ZARE AR R, BRI N TR R AR AR B R E . AR FEEERIBAAE S, EHl
FH A PR DATRE Gy S

generator iterator — ZE RS IEICES generator PRELPTOIEEMIRT A .
FAS yield IGHFEEAR, 0S4 HI AV EHATIRS (AFE RS RMERER vy HA]) o 241X £ &
BERBIKEN, BAMNETACERSIAT (X 5R U AR AT 158 s 22 IR ) .

generator expression — 4 g 28335, An expression that returns an iterator. It looks like a normal expression followed

by a for expression defining a loop variable, range, and an optional if expression. The combined expression
generates values for an enclosing function:

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

generic function — {Z MR Sy A [] ) 228 S B[] B4 1) 221 BRSOV AL BOR) eR 8 R T IR 2 ph IR EE SR
R 7 1% ik R A~ S B

W& S Wsingle dispatch R17EFSH . functools.singledispatch () 3/figePA & PEP 443,
GIL Z: W global interpreter lock

global interpreter lock — 2 R RESS 8 CPyrhon fEREAS IR B —FPHLE], BRI —B 20 308 — AN e
PWFT Python bytecode ., BEHLHITEIT B EXT G (36 dict SFEENERE) 43I &R RS
£fdifb T CPython SCHl. AR INBI M MREAS S AL T (8, HAAM N2 HidE T2 AL
RS DRI .

g, BEBEhRE Bl =05 I R TR AT T 4 BT 55 00 P 4 w0 A IR GIL
BEAh, FEAT VO AR A2 SR GIL.
QA (CAERSALEE R BUE I S8 ) A 2™ MRS 55 I MR, PRI 44
A AL AR DU T B PERE . 3845 SO MR Rl M BE A 18 i 3 B DA AR AR %, AT B A DA 4
o

hashable — nfWy Ay — > X 5 14 0 Ay fEL A0 R AE FC AR A Jo 0 N 4R A8 REBOPR Ol Tee A (EFREAA
__hash__ () Jrik) , IFATLARILAX AT (ERERA _eqa 0 Jik) o AIGAXIR L
I RAT AR G A (L LRSS R A A ]

TG A PSR SRRSO SR AR B A B, PR Ak S B A A P Bt e A fE

All of Python’ s immutable built-in objects are hashable; mutable containers (such as lists or dictionaries) are not.
Objects which are instances of user-defined classes are hashable by default. They all compare unequal (except with
themselves), and their hash value is derived from their id ().

IDLE Pytl;)&n B IDE, “LERiIF Kk 52257 B9 RS . /2 Python ARk K 4TIty i B4 g A 2 1 AR
R
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immutable — Anf A HAREERNR . AR GEFNT . FAAHAICA. AR R RS .
RIDBAFE— DA FRIE, WD AETEFN . BN S FE RS A AR 2 ETZAEN, fm
(S L EuE B

import path — AR hZME (s 258 ) HARIIIER, SR pah based finder JRAH A
Hbr. FEFAR, BAEIIZEFERE sys.path, (HXRHPEABLATHER A LHRMH __path__
JE .

importing — A 4— ML) Python fURSHE N I3 —AMELBR ) Python (RS BIr (s I YL 72 o
importer — A %R AR MBI G O REEJET finder X & T loader .

interactive — 33 1 Python 5 5 — a2 B MERERS, BIAR AT DAYEMFRESR P2 R A7 5 i A B AL eIk =, A7 Bk
THERHRER . REATSHHED) python a3 (WA AEARIGTTHEALITF 46 3% B b g B AH .3 B
) o A I AR SR I B H RN L i s X Rb o XS AR . (GG help (x) ).

interpreted — f %! Python —ZFPRREALIE S, S RHmIFAIET, BAMWE M XAH TF 1%
PREARIAEAE T A BB . X R I5 S T AL a1 T I AN 5 S = B i o] PAT SO st T AR
BUEFET BA AR BUE S BRI AR, B AR PR TS g . S Winteractive,

interpreter shutdown — fFREGS P 241 2R I, Python fERE G- UE A — MR AT B BOT E LR
AETECIR, PIAIRCR % F S N ARSI S5 . Bl 2 2R R eI 2 o Xl A P E S
e 55 U R A A AT o E S P BEAA TR W] RE B B A R, TR R LB ORI B U
EARTARL (IR B 1A PR BB AL 55 -

FRREAS T 2R IR R __main_ AUHREETIZTTHI AR O 58 kAT -

iterable — n[ EACA R BEAS B — ik | Ho A DL R 5. R aEAC T R B O 45 B e A 2T (D 1ist.
str Ml tuple) PARIESCIEFHZRAIGIAN dict. AT % PARGEX T __iter_ () HiEEELEH
T Sequence 15 XY __getitem_ () HYERMTE H & XEXT4.

AERXTZ T T for MEIRDA K2 HMM TR Z— NP (zip (). map () )o J—AA[ER
MENERNSEAEHWNERE iter () B, BERENZASSEAERL . X FEAREH T XELE AR —
U 7 o« FEAE AT AR S, PR AR B iter O B0E HOAFRER TS . for IBMEN
PR SALBEARSEHAE B8 — MR A iy 24 72 B RAENR I R RAF B AR . S Witerator, sequence
PA K generator

iterator — KUY FRFR —ER RS . ERFEAERIN _next__ () H¥E (B HALL N E K
Bonext () FRERENR PRI 248%A BRSNS % StopIteration i, FXHHEL
st BRI C AR, AR next_ () HEHATHIRT] K StopIteration . £
TAIRA __iter_ () HERRBRFENZERIBXNILH Y, FILERIFUEWR S LIS, AT
FHAB T BTGB KRBT G . — A BEF BN & 2 K ER P B RIS . 25T
% (N 1ist) FEARBRR A A iter () BREEUETE for IH 6 A B RS = A — AT B AL
o ARAEPEE BT RS 26 A2 53R [P 7E 2 ji i AC AR tp R R ] — s R &, AR
Kkt EEN.

W25 H A F typeiter,

key function — H#EpR % T R EEUPRRE IR £, 2 RERS IR [0 T HEF SR CLAO R W A 4. BTN, 1ocale.
strxfrm () A HTA B —AF A DKIHE T 29 1 HE 4
Python w5 1 2 T H & Ao F 8 s ORI U R HEAL 84 41 7 K. HAP 36 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby (),

S —MERBCE 2R 7. BN, str.lower () 7R AMIVEZBS K/ NEHEF 4R AL 5k,
SERB AT 1anbda Fkx0ORAIE, HI40 lanbda r: (r[0], r[2]). i&H operator il
T =R B ERE: attrgetter (). itemgetter () flmethodcaller (). & AE WIHT
—T PASRE B RN ) B pR £ s 191

keyword argument — 3P E S Wargument ,
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lambda — B fliexpression ¥ S 44 NERBR R, b A AETH I IOR(E. Q18 lambda e85 AJA

lambda [parameters]: expression

LBYL B GBRER” MSCHS . XM RS g 5 XUA% SAEUEA T IR ) sl 2 1 S O A A i P 4 1F . I
A5 EAFP J7 UG O LG, HAF R KR 1 £ 14

L2 LB Y, LBYL S8 “AF/” M “BRER” Z R EAF Mg R . B, AR it
key in mapping: return mappinglkey] A REH TR A EAEZ G HAMLKFE N mapping H
T key T i X ) AT JE B 681 EAFP 5 R g

list — 514 Python N B ) —Fhsequence. BIRAAHNZR, (HHEIUT HABEF h RO m A%, V)
[ TCZ IR S A% R O(1) .

list comprehension — FI#Hl: X AL B — AN 7 91 v i) Bir A3 80K 43 JC IR Eé*%ﬂ%%ﬁ’ﬂ*ﬁ%?%%‘%o
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
) 255 5 [ A R F oS 2R AR BOR B AR (Ox.) B FIFR. o i ?/UXET [, 2R A g
range (256) HHIFTAITTRA AT

loader — JIERZY ATTMMEMBIRT G . BUHIE L4 load_module () BTk, MEAHE T B —1finder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

mapping — WL —FP SCRHME BB ARSI T Mapping 8 MutableMapping g3 BT e ik m 2%
T E, RS H 74335 dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder — JLEEEERIRES sys.meta_path WY R TR R finder. ToIEARE TR 4% Spath entry finders
FEAE RIAHFF A ] -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass — 0 —FPHTAIELRAIE. B LAFERL . REMAELN L., TR AFTEZ LR =13
QI B2 . JCEBA3 T8 1) X S 0 A 5 AP S Rl — N BRI S B Python {45532 ALAET 1T AR
@EEXE o KRBT H PAGEATFT XA TH, (HY4TFEB IR, T nT$EHbsm K m O HEr) ik 7
ﬂla%ﬁﬁﬁﬂ%ﬂ%)@ PRI H A BSR4t R a0 at . Sl i, DA AT 24555 .

E%ﬁﬁﬁm metaclasses .

method Jjik FEIENHE LW BREL. WERVE R LB — A @R, 75 2 RBUE IR S A R
F—Aargument (R 4N self). Z: 0L function FMnested scope.

method resolution order — Jj iLfRBTIIT 5 ¥ AEHT I T S 70 2 4% N A HE R AL P Y e )5 Y . 16
¥ Python 2.3 7 PEMTIN Y T AEE 2.3 BGEE Python fAT#5T FIAH 6 B 16 S

module it JH:XT%E Python AU —Fh RN, AR A ML 44 25 8], A4 34L& Python X 4.
FEHRT @ i importing FRAFR N3] Python Ff,
55 Wpackage.

module spec — RS — A~y 4 S ), KPS T BB A X T A B, 2 importlib.
machinery.ModuleSpec HJSEH.

MRO Z: iLmethod resolution order ,
mutable — W[/ FASKFRATATER: id () PRFREE RO T BUEHIE. 531§ S Wimmutable.,

named tuple — B. #7041 Any tuple-like class whose indexable elements are also accessible using named attributes (for
example, time . localtime () returns a tuple-like object where the year is accessible either with an index such
as t [0] or with a named attribute like t . tm_year).

A named tuple can be a built-in type such as time.struct_time, or it can be created with a regular
class definition. A full featured named tuple can also be created with the factory function collections.
namedtuple (). The latter approach automatically provides extra features such as a self-documenting represen-
tation like Employee (name="jones', title='programmer').
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namespace — iy 4450 32 ARSI A EA R, £RANER, SaNZR P RiREm
HSE) (FEHIEZ W) o A 25108 2 B 1E v 44 oh 58 R S Fppsidlefb . 5, pR% builtins. Open'ﬁ
os.open () A[@IT 4 H 2 25 AR IR 4. fir 44 25 18] 38 1o BH A A B S BRIRAS R BSOR 35 B 3 5
ﬂiﬁﬁﬂﬂﬁ’ﬁf‘@ B4, random.seed() B itertools.islice( Lﬁ'ﬁ%@?@%Tﬁﬁ“@’ﬁ%
B random 5 itertools FiH - HISEELT .

namespace package — @y #4544 PEP 420 i 5| A —M e AIVE T Wpackage, fiv 8 25 A0 0] DA%
Bk IR, HAid T Hregular package KRR, FEAEATRA __init__.py Xff.
FHAIZ Wmodule ,

nested scope — iR E1EHIN 76— SGEREIN G HAS RGeS . Blan, FE5— @@IZV‘]EXE’JL@ITU\?IW
RIS . TR IS A A A nglﬂﬁﬁxﬁlﬁﬁﬁ}r&kﬁﬂﬁxﬁl JaERAS R L E # A2 PR T i R E
M. BRI, RS WER T2 R4 a0, #id nonlocal %%ﬁ?ﬁfﬁﬁg/\ﬁl‘gﬁfﬂﬂ
i

new-style class — FrJ XFT H 5 9 T A 502 19388 X IHPRIE - 7E5- 580 Python fitAcH, HA# =
FAEE 1 ] Python By 58 RyGHEHE, Bilan __slots__ . #iiR%F. FefEE M. __getattribute_ ().

KBS TS

object — X% LATHAIRGS (BMESE) PAKRTIE AT () W5k, object L2 T lnew-style class [
HIERERY .

package — {4 —FP ] & T BB IS ML & P ) Python module, MR Lk, H/2HWHA __path_ &
P Python L,

Y52 W regular package Fnamespace package.

parameter - 65 funciion (8irvk) i XRHIGA 0K, EHSE AT AR argument (siAERCLEN;
W, A4S, HTAEE:

* positional-or-keyword : {7 E B BT, F5E DV DMERNE E A3 8 AW AT DAVE N X 48 F 2 1%
AW, X RBIAWTES AL, HIUTR K foo F1 bar:

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

* positional-only: {LFRAIE, € — HBEHALEE AR SE. Python Hilcf E AR ETE 21
k. (AR NEREA MURMEES (il abs ().
* keyword-only: {{[RICHET, F5E A HAEEEL R THEANSE. (URIKE TS il oE KL

E XIS IR PG A A B S WA N AN B S ZH—A * kE X, BT
T kw_onlyl F1 kw_only2:

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

* var-positional: ][RI, € W] ABRME f—MERECR AL B SEA T (FEITEHAE 2
CRZNNESHZIG). RIS AR S AR * KE L, Bl FE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: FAZRHEF, HEE A DASRBUE AR S T S A (FEOITE MBS C #3205
FLRZIG) . RIS EETEIE S ARG «* e L, Bl Lmr kwargs.

FEZ T VAR 8 € AT e S 4L, AT A S SE T e S 40008 E BRI -

W& Wargument RIEFLH. 235 W40 K3 PRHE LB, inspect .Parameter 25, function
—5 A% PEP 362,

path entry — Y882 A 01 import path WP —ANEEI B, SWipath based finder Fl A4 E T A AL

path entry finder — J&E A HEERDS F—0[TH XL sys . path_hooks (Blipath entry hook) & [8] i) finder
WA GRS S path entry g R

82 Appendix A. RiEMBE


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

Python Frequently Asked Questions, %(F] 3.6.10rc1

2% importlib.abc.PathEntryFinder DA T D ARSI SLIAI AN ¥

path entry hook — B4R A IV —Fh T XS 48, FERNIE AUART & 4R 4RF RE parh entry Y REHR 5 DL T REAS L1
H sys.path_hook #|FEiR [Bl—~path entry finder .

path based finder — 3¢ F¥EIRM AR EY ZRIANA—FhTsb 2 &35, RIFE—Aimport path A FARERL

path-like object — BIEHMN R L E DU RGE ARG . BB R0 AR FEREAEA str 83
bytes X%, [ PA— LI T os.PathLike MM E . —A3ZHF os.PathLike MHYAIXI S
A os. fspath () PREEEIR N str 80 bytes RAM XN RE MR os. fsdecode ()
os.fsencode () A5 I RMALRIKS str o bytes BBIPWLER . x4 2 PEP 519 5| A,

PEP “Python I Y345 . — 1 PEP L —Griki SCRY, JHIf Python 4 RHEFEL, shifiia
A Python Iy BFHFPE B FLHEES SRS . PEP 1A B 0RO S0 A BTSSR R E]
PEP [l it B A HN . WCHERRDCA A BRI I DA B R 5 AT, Python B e 5
SCRAH L. PEP {8 A IEFEAE A D PR IR, T BRI B UL A SO
Z I, PEP 1,

portion — {5y F R — A~ 24 2 AL A H SR NSRS & (AT REAA T — A zip SCIFY) , HLHAE UL
PEP 420.

positional argument — {ii & %5 S Wlargument.

provisional APT - #[Z API & APL 2545 A B HEBRTEARME PRI 0] 5 A M ARIEZ S . I i 101 . B
SRR TEHE A TA EARUCE, (HHBH RO €, BT BETER O A E 1w A B Ol
TGRS E R (BRI D). SO A S ST — (FE APLBUINAZ Bk
% S I E EL R A B K IS A R] B XA
R @ X APTRUL, 0] 5 AR S Sl B eI 587 — ] A R i A B
XA RRAE AR B —Fh ) IS A e T 6
PR AP AR AR FERF SR WTHBE AN TR0 M KRBT B B . RS L PEP 411,

provisional package — # 5, Z: [ provisional AP,

Python 3000 Python 3.x %A FEZIIEAR (X2 FAERRAS 3 1 LA RERE LI BTt T il 7)o« A
%ﬁ%gj{j “Py3k”o

Pythonic $55—™ L% 80— B USSR 35 8E0H T Python o 5 e RO XA FIBE &, AN 2 (o AL o 5 v e
AR A S BACRS . BN, Python [ I XAR 2 (] £or TRAIIRERAM ) — >l AU R i T T
o WZHAE S A AR, AP Python A I 2 W6 — MO T -

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

TR, Y B 1575 B Pythonic (77 34 /& X FERY:

for piece in food:
print (piece)

qualified name — g /¥ — NPASUS BRI A PR, R ISR Y 2 JR VPR E AR R b o LR B
B0 BT, MHE I PEP 3155, T i Z A RECRIZE, FREA RS X R AR —E

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

>>> C._ _qualname_
IC’

(continues on next page)
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>>> C.D.__gualname___

'Cc.D'

>>> C.D.meth._qualname___
'C.D.meth’

295 T 5 AR, % RE S AR AR R IR LSS TR N i AR, s a1 AL
, il email .mime.text:

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

reference count — 5[ JIIiH4 SR E XTS5 HREEE . 24— DX RI5 | TR BN, B4 B v TR oRE
e 51ATHECT Python fAHE K il # 2 AT LAY, {H'E SR CPython SEPLH)— N K HEICE . sys BBLUE X
T—A~getrefcount () pREL, FEF G2 ATUE B AR mIR X205 | 4L

regular package - AL ZG A package, BIMEEEH—A __init__.py CARYHR.
5% Wnamespace package.

_slots__ —FEGYEA N TR AT B, 18 1 951 5 7 B S 1) JaR 1R A 0 R I RS R S 01 7 R 548 A BRI R
TARGAT, HARZNE AR, St RRBAEDBAROUT RN, BN iRy, 7
HIH A a5 KRS

sequence — Ji41 —Fhiterable, 'S _ getitem () HRFR R A AR [T RAUR G R TTIA),
HEXL T —MREFHKER __len_ () FiE. WEFHIZKAA 1list, str, tuple fil bytes,
WEER dict BHH _ getitem () Al __len_ (), {HEHANBTME RS, K AEE
RIS F AT B i) immutable ST AEFEHL

collections.abc.Sequence MR HREXN T —TMEEEFEWED, BT _ _getitem_ ()
H__len_ (), WIT count (), index (), __contains__ () fl __reversed__ () . W[ PA#EH
register () RAJEM LI FEH OREAL.

single dispatch — Jis3Jk —Fhgeneric function 73IRIEA, HSELHUE BT A SR FERDRIEREH) -

slice — Y)Y 305 HALS THEE sequence H)—FB5r A4 . YIR 2 A Mnbmic R BIER, 7 11 P4l
JIANLAE B TEIErT, fltl variable_name[1:3:5]1. 4SS (FR) FRCERNEREH slice Xt
%

special method — $§5% Jj ik —7#fith Python I MR %, HIRXFAS B PATH E RAE BN I 255 . X
M5 AR A FRE T AU TR LR . REFATT ¥R SCH 2 DL specialnames .,

statement — i54) 150 2B (— MU W) AN, —SiEA T DA — A expression B %
SEFERYEERY, BN if. while B for.

struct sequence A tuple with named elements. Struct sequences expose an interface similar to named tuple in that
elements can be accessed either by index or as an attribute. However, they do not have any of the named tuple

methods like _make () or _asdict (). Examples of struct sequences include sys.float_info and the
return value of os.stat ().

text encoding — SCASRY JI T Unicode 47 R 25 i A 737 R A i 985 o

text file — LA —FhRENS IS str X5 file object . B HE— > SCAS SO SE bR 1 1) —A T8 1) 47 B9 B
T H ik Brext encoding . SCASCAFMIBIFAFEASCARIE (Ter 3 'w') FTHIRSCHE. sys. stdin,
sys.stdout PAM io.StringIO fY3LH,

FWSEbinary file | fRREVS S F 7 K3 2 SR

triple-quoted string — 5 '3 fFih AW =AESEWGS () 88515 () /5. BITEDREL
HERES 519t TR A2, B2t ENarirETfFHanNEERE

84 Appendix A. RiEMBE



Python Frequently Asked Questions, %(F] 3.6.10rc1

e ARG S HINE S, H A DABS B AT JO T G HESRAT , (E20 5 SOR A0 R IPRE 5

type — J3% KA i —> Python X4 J& TAHAMIE; B MXEREEA A, EHEX IR, ATA
ViRER __class__ J@E, sididid type ( obj ) SEIRHL

type alias — 28R % —RAAG [ S, Q)7 2R B R BRI R E BARRAT .
KRB BRI fa A X 2w . Biln:

from typing import List, Tuple

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

AT DA A R AT s

from typing import List, Tuple

Color = Tuple[int, int, int]

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

Z: )l typing Fl PEP 484, HAA7xh I RER A4 -
type hint — RBIPLR annotation 28 E . KJEME. BB S B0k IE 2 BU R 262,

RAERE T RIS, Python ABSKAEHE, (HHAXEHARA M THARIEN , FF A ) IDE S8 H
A S,

&R, RIBMER R R B R A typing.get_type_hints () Ry, {HJEHRAS &N
AHTPA,

Z ), typing fil PEP 484 g st I IhfERY 404 .

universal newlines — i i1 7 — A2 CAS IR AY /7, B PAT P A7 S8R IR A T4 bR . Unix H4745
WAE "\n'. Windows FJZ%E '\r\n"' PAKIHMK Macintosh {25 '\r'. =, PEP 278 1 PEP 3116
Flbytes.splitlines () [ fE¥ £ HELH.

variable annotation — A8 HubiiE XA & 52K g ¥ annotation
TEAREAR S @ MR, 20 T PR A LA

class C:
field: 'annotation'

AR EAREE T O A K AR 0 BINDA R AR B2 int JREURO(E:

count: int = 0

A AR TRYA N TEAE fRRE I annassign —7
m%ﬁMMMWWWMmPHWMﬂPUW%,A*ﬁ%m EEEREEAIETI iU

virtual environment — JEAUBRSE — 5 R YRR B RIB T T ERSRE, feiF Python Ji RIS I 7 A 22 4 Al
TH4k Python 73 R ADIIA T HE 3 [l — R 58 Eizt7i HAt Python W AR FFHIATH .«

HZ venv,

virtual machine — JEHIPL — & 58 &8 S B 2 LAY AL. Python 8L ML v] $0 47 7 1 18 4 13 44 BT A= B
Hbytecode.
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Zen of Python — Python 24 51k Python JHHA BN S5, 4 DY TR 5 MRS . A JLR I
AI{E HBES R [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 ,

TEFAIE] Python A7 1458 3 B Bk A 4 7 15 (R i (E ] S — Jalt i iR g A1 !
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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 iF PYTHON 3.6.10rc1 &Y PSF o] HpiY

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

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

3.6.10rcl 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 3.6.10rcl alone or in any derivative

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

copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.6.10rcl 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 3.6.10rcl 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
3.6.10rcl.

4. PSF is making Python 3.6.10rcl available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

—0OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.

—THE
USE OF PYTHON 3.6.10rcl WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.10rcl

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.10rcl, 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 3.6.10rcl, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON JF5 /8 ] Pl & 1

1.

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

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.

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.

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

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

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

(continues on next page)
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 FF PYTHON 1.6.1 g CNRI ¥#F o] il

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
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

(continues on next page)
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]H#piY

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 WM fFa9F ok S5
A2 Python JATHU SIS =y BOPH VAT RIS oL, i R A S FLRIE A K

C.3.1 Mersenne Twister

_random RS BT http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 28 113,
. ARG R (FFE):

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,

(continues on next page)
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All rights reserved.

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
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 il getaddrinfo () il getnameinfo () pRER, XLEpREECISHE WIDE i H  (http://www.

wide.ad.jp/) B ERAMIRSCAF

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

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

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

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-
tire 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.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /

C34 REEEFRS

asynchat and asyncore #EHHE AT A HH:
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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.3.5 Cookie &1

http.cookies B E DL T ERH:

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

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

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

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

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

C.3.6 MITERR

trace BHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the
Python 2.2 license.

(continues on next page)
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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.3.7 UUencode 5 UUdecode F#

uu AEHAL S PATR A A

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3. WURIRHFEYIFETiE SIS H
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C.3.8 XML 2T iAMA

xmlrpc.client FBHEE DA R ER:

The XML-RPC client interface is

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

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

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 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.3.9 test_epoll

test_epoll B FHLATFEM:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.10 Select kqueue

select Ml XF kqueue B AL S DA R AEH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.11 SipHash24

The file Pyt hon/pyhash. c contains Marek Majkowski] implementation of Dan Bernstein’ s SipHash24 algorithm.
The contains the following note:

<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/little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.12 strtod and dtoa

Python/dtoa.c XML T CiEF R dtoa Fl strtod pR%L, TR C 155 WSO FE BURFAF R A 7440, %
A Hy David M. Gay Fi 7] 4 SCHFIRAE T 2K, 24T AT A http://www.netlib.org/fp/ F#k. 2009 4E 3 H 16 H&3|
) 2 SO 75 DA BRURCRR 1 1T s B

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

The author of this software is David M. Gay.

* % o

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

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

E

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

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

C.3.13 OpenSSL

WMRBAERG WA, W hashlib, posix, ssl, crypt BH(H ] OpenSSL FE 42 &thfE. Moh, WHT
Python [#) Windows F1 Mac OS X “Z-%¢#2 )7 1] BBt % OpenSSL FER#E U1, BT PAZE AL 51 H T OpenSSL /1]
TR HE 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

L O S T

(continues on next page)
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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. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I S S T A SR R N N R S SN S N S T S T S S N S T S .

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

*

* This package is an SSL implementation written

* by Eric Young (eay@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

(continues on next page)
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except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L I I R A S N S S SN S SN SRS N S T SN S SN S N S S S S S S S e N S N S S N R

C.3.14 expat

BRI ——with-system-expat FLE T, I pyexpat § ARG M5 expat JRIHE DAL E R

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

(continues on next page)
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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 libffi

BRAEBE —-with-system-1ibffi FUE THHE, I _ctypes § AR 65 Libfi JHATHE DM R

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.3.16 zlib

AR ARG EAR PR 21ib BAKIFTFE kN THE, W a5 2lib SR8 DR 2110 3 E:

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,

(continues on next page)
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including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.17 cfuhash

tracemalloc {§i [l MG FZE M S B E T cfuhash 3 H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.18 libmpdec

BRG] —-with-system-libmpdec MU TH#, BN _decimal BRI libmpdec FEfFE DAY

JEip

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.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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A © 2001-2019 Python Software Foundation, {58 g Al .
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Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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