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

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

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

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

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

— R R R LE T, B 7E Python JER LA Tools/freeze H1. ‘B4 Python S5 {C B C 4l ;
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B AR BB R U ACTS AR import i#4) (PIFEN), IFFERRIE Python BARFIIRH & (T NE

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

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

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

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

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

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

221 P PEL BB EFFESIEMRAE UnboundLocalError

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

18 e ai:

>>> x = 10

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

>>> bar ()

10

A RASIAT, {2 Bt
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>>> 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




Python Frequently Asked Questions, %[F] 3.8.0

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 :

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

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

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

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

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

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

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

PR KO ) 2 WO B BOAE QU B R Ge. (HSL PR DL AR ATt . BRI 2 A o 0 SO — IR P b A 7
SRR G R AR, SEANAS R B Y SRR, DI R ) S S TR R 2 5 X ISR AR B2

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 Bt AEHIRY LEEHIIRX ?
ARG (R R R T

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

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

KK KX

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

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

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

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

BERFA IR R A AT AL RS RIRAE 2 %

5 # ints are immutable
X

>>> X
>>> vy

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

6

>>> y

5

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

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

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

def func2(a, Db):
a = 'new-value' # a and b are local names
b=Db+1 # assigned to new objects
return a, b # return new values

x, y = 'old-value', 99

x, v = func2(x, vy)

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

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

def funcl(a):

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

args = ['old-value', 99]

funcl (args)

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

4) Tl R S Y

def func3(args):

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

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

5) BEAE— AR hAN B {E:

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

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

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

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

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

def linear(a, b):

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

return result

i — AT R 5

class linear:

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

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

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

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

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

X G N] DABFRE 2 AT IRHIRES:

class counter:

value = 0

def set (self, x):
self.value

X

def up(self):
self.value

self.value + 1

def down (self):

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

XH inc (), dec() M reset () FFRICHILEF—ITHAE B Z AR AL

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 TR BIM RS ES B M ?

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

2.2.14 FAOREBINITA GER TR RE LR ?

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

>>> class A:

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

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

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

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

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

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

------ HHARAR Z B E A R 2 2 7 BURA A 24 T A G 1350 |

2.2.15 ESEEFHREREH A ?

1251k Python NI HAT. B IEX BT

>>> "all ln llbll, "all
(False, 'a')
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TS AR AT R Fah N MR 2 AT, PAEACT & SOgR 2 T

’(nan in "b"), ngw

MAZ:

’Hau in ("b", nan)

XA FIRIELZ AT (=, += 45) RULFREAIE . ENFARE IS AT M IR ) T TR 2 AT

2216 REFS5 C Y2 ZBEEHENMERE ?
I R HEREATT

[on_true] if [expression] else [on_false]

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

1t Python 2.5 5 ABLTERZ |, # WA B 2 3ha 54

[expression] and [on_true] or [on_false]

KT RO R (08 . (5O on_irue SUATAT/R IR 2048 B RO A6, DA, T ... i
else ... ERXmESWET,

2.217 EETILIA Python RERENRITER?

A PA. T ETE Lambda HHR#EE lambda R HSH AT =43k B UIf Bartelt (7R AL :

from functools import reduce

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

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

# Mandelbrot set

print ((lambda Ru,Ro, Iu,Io, IM, Sx,Sy:reduce (lambda x,y:x+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=Sx, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=lambda xc,yc,x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*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 (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range (Sx))) :L(Iut+y* (Io-TIu)/Sy), range (Sy
y))) (-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

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

# v \% / / columns on Sscreen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

AR 22, AR
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2.2.18 FRSHIIRPHIFHL (/) BRHTLER?

B SHI R R R RTEE Z BITE S URM ETE S . AURALETE S 1A AN T I 24 PR . TR 32
SAURGEIE SRR, SHAKKTENWAEPGEIEZ. i, divmod () R—MMEZMRAE
ESHIRE BRSO X R

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

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

RS RARNPLEREN NESE R NRMEES. WL, M7 H0HH divmed () &5
R

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

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

2.3 BFHFITEH
2.3.1 AR+ IR G I 7

B E A NUERIES, WA A RMEZ Jrin— A — A NG RS R0 MRS, flan, 268
e PO /NIER 7107 (2B 8), A

>>> a = 0010
>>> a
8

Ut R R R . B AN UE R A — AR A NG EORE TR X 7 i R
B[ DA KRG B/NE o BIANTE Python R RERS Hka A

>>> a = 0Oxab
>>> a

165

>>> b = 0XB2
>>> Db

178

2.3.2 Aft4-22//10 5RE-3 ?
REZEHNTIEL & JWIERS § 2, WRARAREEXAR AR, HF HOUEE

i= @@ // 3 =3+ {1%3I

AR LIk 0b i a) FEUEE . C [AIRESORME 8, H HamesemE 1 // J SR ERFEEF 1 5 31
EfS 1 —3%.

XF 1% 3 RUE 5 HOER N R FR AR DN . W3 ONIEE R AR £, I H LR RS
B TFIEL 3 EERN >= 0 SWH M. WRIAER RS 10 iBF, BB2 200 /N ETN 2 JLE? -190 %
12 == 2 BAHMAE; -190 & 12 == -10 M2 2S5/ IR .
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2.3.3 IARFIFBRRRDHT ?

XFREE, PIREANER) int () RBMERE, BIQ0 int (1144") == 144, KL, WA float () ¥
Wkl 58, BN float ('144') == 144.0,
AN, XSS Rt R R RiE, I int (10144") == 144 fj int ('0x144") &5k

ValueError, int (string, base) #3258 A0 iESES B ES, HIA0 int (1 0x144", 16)
== 324, WIRFEEELCH 0, WHE Python FUMAELAL T : RiZ 00" Ko /i, M0x Fow-+75dkl.

WARAR IR A AP R Y, WS AN E R eval () . eval () WHEXEREH HALEXE:
BT RE 2% A B A VRANAEZE B I ROR I Python k. B4n, HIAW DAE A __import_ ('os').
system("rm -rf SHOME") X¥MIEARIIR H 5.

eval () IRHAGRECF MRS Python FRFX MR, XM eval (109") R FEUEEM G, F2h Python A
FOVF - SBEHEO B 2200 O FRAL).

2.3.4 T REFRIRAHFIFR 7
BN HCT: 144 SO FAFH 144, T A B 203 RE str O o WIREEEIOR K Ho it Bl st ]

0, AT NE R hex () B oct () o AHEEHLFHIAE AL, 1555 f-strings F1 formatstrings £5/NT5, Bl 410
"{:04d}". format (144) ALK 10144 i "{:.3f}". format (1.0/3.0) 4 10.333",

2.3.5 IS FFFER ?

TG, U EAT AN G . FERZEAGOLT , RN 8 AR ZL ) & Al o KA i — B A He
B2, AR 0] DUFE M Z 2L Unicode Fidli x4, 22l 0. StringIo XA E array Btk

>>> import io

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

>>> sio.seek (7)

7

>>> sjo.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 ()

'yvello, world'

2.3.6 tnfa{ERAFFFERERRN/GE 7
L2 SR PST e
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o FUFROMEE SR B — AR AT R LT B R B L X I R BT E AR A S RS R
—3, XU TR AR F P case R0 R ERTY:

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 [ NERE getattr ()

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

THHRE getattr () AJHTFALMRXTS, WFEA. LB, MBS,
TEARERE P 2 T AT, Bilan:

class Foo:
def do_foo(self):

def do_bar(self):

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

o il locals () B eval () RARMTH pRELA:

def myFunc () :
print ("hello")

fname = "myFunc"

f = locals () [fname]
£0

f = eval (fname)

£0

R i eval O BB HAGK . RN EEFIFBRMNE, HCKREE AT BRI
TR R BRI TI AT ER

2.3.7 &R S5 Perl i chomp() FX#I75%E. AT MFFRDRERERERITH ?

AIDABE s rstrip ("\r\n") WFFRFH s BR BIMBRPTAOHATRT, MAINER M R 2% . QSR 74T
s Fnzhr, HARRBAIZLT, WA IR 247 8 A 14T

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

(continues on next page)
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(R —H)

>>> lines.rstrip("\n\z")
'line 1 '

P T3 3 R — BT SO A 75 AL, FTPARE s . rstrip () XA X TAERAREF.

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

BRI B o

X TR B AT, SR (R MCRIE 2 B AT R 1 split () Tk — AT AR AZS A% 20 B
A, SRJSEEH int () B £loat () FFom bR TR AN BE . split () SCRFATERY"sep” JE
Z, BT WA R ST ASMY 73 IR AT 4 Ol -

AT R R AT, IENZER S C K sscant () ik, HWEEAIETS.

2.3.9 ’UnicodeDecodeError’ g;’UnicodeEncodeError &2 {t4oE=HR?

T, unicode-howto

2.4 EgE

241 BHEFKIBT . ZI0ETI0BRERE ?

BT, R E5E, NS TIRA T R RO S
* A Python SEHLEA AR RTERERAIE . A% H WL IR B &R E 52 CPython
s FTMTTRERRIE RGEM 57, JUHURAEIRIE 1/ O s AR
o TEZARMALEATICT AT, WIRLHREIRF Hiv#ul (WS profile i),
o S EEE AR RV TR RGP B (S timeit BiR).

. Eiﬁl%?(ﬁﬁfﬁ%u\ﬁ%ﬁﬁﬁ%ﬁt%*EI‘JIEIUEIZﬁﬁ, P RO E R Gl oo s
(LE-Z P

BN, g Python ISR EZH TS . PR @ —LEnT AR E| AT 8232 1 P RE K i) — e s ) -
o MEEREETE R (BOESCH PR ) AT A=A H 2 A S (o SO A B 1 T R B A Ak o
o T RIER ARSI . S22 S0 bltin-types fil collections b,
o UBRIE R TR TR AR RERE, TTRE RS ANRELRIE) LI REHR H AT T
YT CRMEREIE, BN ERECR—Ly A, CR2EM. Flu, EFHAREH list.sort ()
WHE A X sorted () sREIHTHEY (B XIERE R BT IERI RG], #5215 sortinghowto )
o TG ) TR TR R A BRI 2 R A AR AR B SE A T AR, AR R AR S
PRI 2 et BERN S, B R AR NI RESU YERITE T GRE 5 A st = A AN RIS ) .
WIRARE 235 24l Python RUFAYIRE, IBAH LT HAPALERES T, B4, Cython R PARFREHLME M
i) Python AR AR A C ¥, I H AT AEFZ A RIF-& LA . Cython A DAFIFH Zmi% (R mI e
HUVERE) ORI B TR AT RO . WK C g e A (5.0, e DAAC 45 C 9 ik,
hz%:
LI PEREHL R /) wiki TUTH .
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242 BENFHBRERET—ENRBNAERMTA?

str Ml bytes MR AN, FILR 2545 B AR R ACHRIR, ORISR 2 G — i
o A BAEOT, BBt B AT R KT

RHERZA str MR, WHEEFENRSFENIA—MIIRFPIAELRAATAN str. join ()

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(%~’l‘é‘f$7ﬁ§?ﬁlﬁ@‘fﬂ*ﬂﬂﬁ‘?ﬁ% io.StringIO )
HEEZA str X, BWMEAAMERE (+=284F) R bytearray X4

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

5 FF3Il (A/FIR)

2.5.1 A FTA TR Z EIEITH R ?

KA A tuple (seq) TPRHMERITH (SEPr BRALRTIEMNG) itk B A FHR T i AH TR 2% 5
e .

BN, tuple([1, 2, 31) J°4 (1, 2, 3) 1Ml tuple('abc') F74 (Ta', 'b', 'c"). WRSEH
— I, EASAIERAT 2R B X5, R AR TE@E%AXT%EE‘WEQEET@TIEﬁﬂﬁﬂ)ﬂ
tuple ().

F AU vE 2 hst (seq) T%ﬂfiﬁ?ﬁmﬁﬁf‘m%%ﬁwﬂmﬁFHEHE@J lrﬁr%man Hika . B,
list ((1, 2, ) Fe4E 11, 2, 31100 list ('abe') %4 ['a', 'b', 'c! ﬂﬂ%%§&ﬁ~A§U%
BEafg seql: %B%ﬁﬁﬁﬂ@~ allexo

2.5.2 HARGHFS?

Python [ 41| ] IEBE A8 E M P 5 B R G 5 . M TIEUY S, B NF5h 0T 1 S —ANrs, Kk
e WT BT, BECE—DTFSN -1 MEECE PSR -2, IR, FTPAAH seq[-n] HifHY
F seqgllen(seq)-n]l.

M B S A AR DT BT S [ -1 BRI FATE B G — N F4F, XATADRBS B FAF R
FRIIATAT -

2.5.3 tnfa LA R B FFE K FES ?
i/l reversed () PEREL, iX/& Python 2.4 1) fE

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

XA BB SRS, i A S I 4 A A TR A
£ Python 2.3 BL, Gnl DARE P U] Atk
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for x in sequence[::-1]:
# do something with x ...

2.5.4 WA MFIRPHIBRESTR ?

B RPATHEAERVFZ AR TEGTHE, 15215 Python Cookbook:
https://code.activestate.com/recipes/52560/

WEREANEEHHPIIR, EXHETHY . RGN FR BT, MBREZ

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 PTA O T AR R (R BT R hashable ), T3 H 2 R

’mylist = list (set(mylist))

RARPIREAR A, NTBRESR I, SRR M 25 % .

2.5.5 fnfa7E Python chEIEE4H ?
i 5%

’ ["thiS", 1, "iS", "an", narrayn]

G FAEMS B S A FE T THIAH 24 T C B Pascal £(4; FRXGITET, python SR AT DA EVF 2 A R AU AR 42 o

array BUBGATRIE T O A KON I E R B 5, (HENRTIEEZ ISR . E2ER, B
FY ALY L ST BAT SRR UL i 4514«

LA Lisp HEXR9F1 3, AT RAGE I SCLHALY cons HATT:

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

R FE N AR, W] DA B AN el X BLUBCHUL lisp car 952 1isp_list[0] , ALl cdr ()52
lisp_list[1] o FUGTEARHAE BRI EBIRMEA XS, PO B A Python 512152

2.5.6 W BIBSHTIR 7
AT Rl s A R3REI 2 AE KU A

’>>> A = [[None] * 2] * 3

WERGATEIE, BEAZ LN

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

25. FE5I (FRAA/FIE) 23
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B, MIRGIH—TURERS, SFENAEZ AR RN

>>> A[0][0] = 5
>>> A
[[5, None], [5, None], [5, None]]

Hp R EAE TR~ WO RMATEZ B AR AER A, R ROEIAXRIGIM . *3 I TXHK
BER A —FIRA 3 G WHEATRSR A AR T AT, BRI .

BRI MIA RSO — N Irf KRIEMER, RIE AR TCR A — R B 71 2ok 5

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

RO T — M 3 AR HIRFIZIRAYSIZR . AR AT AGE I 51 Rt X

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

aCEARIE HT DAGE SR LA MR R B el o i A4 12 NumPy

2.5.7 WAL ENATF—RIIMR ?
AT DA S e

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

2.5.8 At 4 a_tuple[i] += ['item’] RKERITIEHSIRFHE ?
ok AT O A, R SRR ELIE S A I T LE AT, RAE Python £ RIS R AT
AFPIFIAR [ 4

BUAR BT IS AEAT AT X TG 2 i 1) W AR X6 52 A oG 2 ol FH B4 A T4 1) B LT e AT 1, (ELE R AT
PA List Al += 32444

URAR S XA

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

TypeError: 'tuple' object does not support item assignment

KAEFENE R RIS W) 1 2 5%R a_tuple [0] fhN, THZXRN (1), BRFRIR 2, HA3A]
WERHE R 2 ESTCAR 0 SRR, PUATRATA BRI ST AR TTR IR AR o

TERIZZ AL, DA EREIRIGETE ) BT K B

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

TypeError: 'tuple' object does not support item assignment
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T ICARA T ALY, DR ERIR(E T 2 5 | A B R

YR A 1) B
>>> a_tuple = (['foo']l, 'bar'")
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

KA FFE LS NERIZH, A — RS NI B, (BRI E AR T

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

B AT S ke, RTEEAIE () IR — AR T _iadd_ BEARFWE, BEATEINST += BRI
R, B HR EMER T ZREER; () XFHFkE, __iadd_ S TESE LIHH extend Jf
RIENZFN R . X T AR FRATAT DAL += 3i/g list.extend 1) “PpEH = -

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

[1]

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

a_list Frg | AR B, 511 BHE SO SR EBPUR(EESY a_list, IMEMRAGIREA AL
e, PEONVERSIN a_list ZHIFNG B —XSAHaE, (BRI TIRE R,

L, FEFRNTR TR BT, AR 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__ JENIT, HIHIEAR] TP 5, (HRER result #5101 a_tuple [0] EEFEMAYFE—XIR,
G RIE IR S ECT A, a2 AT AR R .

259 HBEM—I1EZ09HERF: {REEA Python f#f—4 Schwartzian 350D ?

%I ARIAY) T Perl 41 X [#) Randal Schwartz, &3 £ kAR TR B 2" HEFP(E (sort value) ™ 1) B X 51 6
TR THEF . 76 Python i, fliff] 1ist.sort () ¥R key BH:

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

2.5.10 IfFRHE IR PR E— N IIRBITHRF ?
FFEMEHBICHREA T, WERIFRTHEY , RIS BErHRrIiR.
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>>> listl
>>> 1ist2
>>> pairs
>>> pairs
>>> pairs

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

sorted(pairs)

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

>>> result

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

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
EHEE L2 BRI . AftA? B9, append () #AELAEB ML, BAEMN T L2515k
WES AR UCHTIEARAL, (AN IR R TG ZOARML, T ELAUT AR . 55—, ik result.append” T3 25N &
PEREAR. =, WY IR X 28 R J0 ) (O

2.6 IHR

2.6.1 Htag3?

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% = .

262 tAaRKHE?

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

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

2.6.3 {t4E 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) .

FESBA T KL 7r iR S AR b XA “self” 7
2.6.4 MNTRENRBEHLERKH T — 136 ?

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 ()

265 taRER?
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

2.6.6 10T MR R R AR A SR B e LB T2
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

2.6.7 WMTARRIBIUETHE ?

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)

2.6.8 nfd BIERISKBUBFIRIE 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: AE C AN, B self.count = 42 XFEHIERFTE self HBMTF I HHE—IH
Sy count” AP S B o AREEH T 90 SR AR AT R AR IR, O AE 7 ¥R A 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,

2.6.9 {7 Python hEHFEFRL (HH%E)?

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

26.10 HEiX{EH __spam , HREBFF—1/xF _SomeClassName__spam BJ&iR{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

RXFFARELRULALE P SN P58 AT PATj H)”_classname__spam” J@ 1, FAAAEREMAEXT SR __dict__
HRT L. ¥ 2 Python A/ 5 MSRARA BT IR FLAT 22 44 7 o
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2.6.11 2ENT _del__ 5%, 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

2.6.12 IN{AIZRENLE TEHRBIFTH EHIEI TR ?

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

2.6.13 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

2.7 &R

2.7.1 O BIE.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 .

2.7.2 A BI SRR B IR ?

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...')

2.7.3 IMTLBERBESA 7
B A AT

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

2.7. R 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

2.7.4 __import__(’x.y.Z’) iR[E] <module 'xX’>; dN{aFKEL z?

ZEMA importlib P HEEL import_module () :

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

2.7.5 HHHETSFAIHERAEHFEANEH, IETHLFETRER. Ao 7

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

REAREE A IHARAS I AR R o AR 5 380 S, WIS & BB A YRS B ABE AR 98 Lo X T RE
FEOA R AT

>>> import importlib

>>> import cls

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

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

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

UERATEDH2ERT G/ “ARiR”, U A ol 2 Pt

>>> 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
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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—

73—, Python Wl FAF B g N SRy —AF “HA” o ALMEHEEA SRFE 8 O HARE, A&
Python w1, ALATZNEERA SHF 577578 TERCH HAbA -

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
THHEBIA R, WHGE self.var FEHRFE XTI IEN TR IERRE 2 AR5 A RSB H % . e
WYL, AR R A S BIAR RATAE T WA AR a4 23 E) SRR 2 Python SR A 44 251 .

3.6 At AFRHERAXPIRIE ?

F Python 3.8 14y, 1RAEMIE !
A FR A S HAT = Aeh U A B

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

WS PEP 572 T f##1 .

3.7 it 4 Python tRLeThie (Hian list.index()) EAGERIL, MA
fhzhdE (5140 len(List)) fERARLEE ?

1E 40 Guido ff i :

(@) W THLEEAE, W RFRIR SRR 5 B3 - pig (R 2! ) s RAE B A B 1S AR
B8t SN EREBVECE R IBE FERYICTE . R — T 3ATR x*(a+b) ERER) A E H
x*a+x*b EGRE, VARBET RS OO 755 MU ] S5 i 2R AR
(b) 2 EEFN A lenX) PRSI, WUAIE EZORIZIAFARIRE . XEIFFATPIRF: 4551
e AL, SRCRHEAAS . M, FIEE xlen() I, W ELRAIE x 2 BLARSE BLEE 1 2%
o e NEAARIE len() RAOR AR A VA EIBGITIIA get) B key() T7ik, BE AR
PFAYZEA writeO) J7IAIY, FRATEIR 2 BE] N .
—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.8 Aft4 join() B—NMFHBHEMAZINRITHLE?

M Python 1.6 JFlfy, AT HGIHAMARUESSTY, MM vARS, XL R AL T i 5 4R 2 H String
%iﬁﬂ@tﬁlﬁﬁﬂ‘%ﬁ?%%ﬁﬂﬁﬁo KA R 2O iz, (BRITE— SRRy BB IR —
iy ik

’n’ ".jOiI’l(['l', l2l, 141, '8', '16'])

ZERR:

’"1, 2, 4, 8, 16"

FRFE VA A T 5 o
SRR WU SR ER SO (String Constant) [ AR IO TAER ", AR BB, (1R545H
AR R AN E (. WAL E B SRR I A AR b AoV S v, UV 2R LB (e 3o I
RATH -
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B FUGER R AR TIPSR A G AT R i B A R AR . (A
B HTHRAIREA, fEsplit O BN DFRFRTERLTERSGLZ, WAEXRMEL T, RESHF:

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

SEXT PR SCRRIRE S, TR ]t 2558 7 R AF 2 B 7740 (BRAEBOATOLT , IR IHERZEA%) .

Join () RFAHEIE, FAEMTIVIEN, SRR IR SR FRR ], AR
2R B, TR BT DR TRERF SRR S R O AOFERTRT O . A T3 A
FATH U KU T

3.9 REASH?

WERBAT GRS, W try/except HUEIRCRM R . SCFr BAlidkm i & 510 7 2.0 ZHiH) Python HiiA 1, i
XA T A

try:
value = mydict[key]

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

HA LR dict FEAT ISR A key B, X AH TS WERAERXFEMTE, VB B G A -

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

ST ERTE M, G RPAM#i ] value = dict.setdefault (key, getvalue (key)), {HE[#ERZ
WH getvalue () BUSMHEE, FEALENA R TSN HIFTIEA; .

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

AT DA — R B if. .. elif... elif... else. ZW AN TAE, XT switch (BAWELELH T
— e, H M AR A DA S AT B TR R R B I . A SR T EANE B S HRRES, 7S5 PEP
275,

X T E KB AT REPE FP I e BRI 0L, AT AR — A>T, o case {ELIR SRS ) SR T A R &R B4

def function_1(...):

functions = {'a': function_1,

'b': function_2,

'c': self.method_ 1, ...}
func = functions[value]
func ()

XEFXIERPAM I, TPAEE M getattr () WERRBARE LRI EAR Itk
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def visit_a(self, ...):

def dispatch(self, wvalue):

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

VO IR SIS, BINABIRE visit o WERBCARFERIRIZR, WERMEDR AAZFEEMIE, Bah#
FEREMS R IR 5 ML TITI5

301 METEERRBRENLE, MR RIS TTRIERGIS BT
B ?

BRI AERE, RS N4 Python HERRIUER 20— C Ak, Bbsh, $7Jrnl ARG [u13H Python.,
P, —oE BRI BTG BN C AR SCHs

B 20 Sisffie, Stackless Python A —ANSe & HUFrBO AR RS, T Ak C HEfk .

3.12 [Fi{F lambda RRXFEER SR

Python f{}] lambda ik xRN RER 154, K4 Python B TEYAMESLAN GEAL Pk B4 F b N ER B TE A . SR,
TE Python 1, iXIFARE—ANTEEM S, 5HAMES PR IMIIEER lambda 2 #UR[R], Python [¥) lambdas X
MO, MRS E SRR .

PRELT 42 Python HH 55— 4, AT DATEAHIEIE AR . Pt (8 lambda 17 & A SR pR
ME— DL SRR T ZA R BB R — X 2N T RO 4 (55 lambda 3R 204 B X 42 28 81 5¢
SFHIED 1) Jy AR !

3.13 Python TTLI#EIRFE R #EESH C ARSI HMERESH?

Cython Y74y il e FERY Python (ZEURA G 13 C P jH . Nuitka j&—f~Ff Python Z5i it C++ fUISHYHT%
Gy, BTESCRPSERENY Python 15 . B4 Java, WA VOC

3.14 Python iN{g &I LIEEE?

Python A7 BRI AT T 5C 8. Python WARIESEBLCPython T HITHECRAR A AT IR &R, il
5 —FRLHRR RS IIERE & I RAT AR AR I S A 2 4R mT 15 1) O OB PRI Bk B 2 SR o e B
B it T AT SR I SRBGEIRGETHF B AL 2 S 10 s

fHZ, HAhSIHL (A Jython 8§ PyPy), ) W] DMKHUARIBIHLHE], 405 iy bl mficas o AnRARAY Python LAY
P 5T RCE AT, MM 225 ] B B L R i A AR

7E—4& Python S8, PARAURY (7E CPython b TARMIMRAF) W RESHFER U4

3. MEFREEBRRRPEMEE, MEFRKRBEETRERSMEESHRG ? 39
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for file in very_long_list_of_files:
f open (file)
c f.read (1)

Sefr b, i CPython (5 T BN BT 5, R NBIIER f HR & RPAIRT— 3. 2RI, X648
) GC, XEESCAFXI G RELAAR R R IRl 1B (RTREARAS A e)(a] b ) wioliede (o) o

USRS 5 AT ) AR A python SEELAY AU, IR 52 556 PHAZ SCPFal Bl with 1545 ToiB WA BT 28 40
fi, XA R

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

3.15 [Efaf CPython 7 {i FiSE % 18 #0491 35, =1 Wi 14 1) ?

B, XA CARMERHE, HILREERAE. (e, FATHIE Boehm GC . BHUET X3 AWILF& (H
ARFAFE) g, REEEAR LREVR, (ARAR5eaENI; 21k Python (EHIE, FHEM
KT )

24 Python fi A2 HAh R AR B, A4H GC M h— A, FEMA7 ) Python Hr, 1 DA GC R4
F A AR E Y malloc() 1 free(), i A Python (%5 AR AT REA M € & T malloc() Fil free(), 1Al
AL Python 1. BUZE, CPython 0] DAIEAf#LSZHE malloc() F11 free().

3.16 & CPython #Ref, [UFFHMICIBIRTSHIER?

4 Python iR Hi if, M 42 R4 23[R 2 Python A355 | IR G A B BRI, WIRATAENRERG I, AT fE
ARG DL C 2y FC A28 A e AN AT BERE R (B3N Purify IXRER) TH SR EENE) o (B2,
Python 7EiR t I E BN A7 I Sl B B A &R

Q2R 258 ] Python FEREHUN MBRFLENZT, TH RN atexit BibuatT— AL, SEHIMERX LA A

317 Bt LB LM TARTIREIERE 7

BIRPIFMICAAEVF 2 T AR, (BT D7 Aol 5 e se AR . aTRAA el 24 {blF Pascal i
s C 4545 BT XRBARI/NES, WA AR S, T — NI T B B, f#RR
AR AN A B AR AL

35T, FVEREGIAE S PR N TR R RIBCR AR S, P X RER A MR, I
HIZA AR, B0, os.listdir ('.") RIFFIR 2 FTHRF SR FAFH SR dnR i H R T —
PHANSCIT o I H AT R 4 R RS 5 A 2 P AT

TRALRATIARY, XM — B T, SRR AEHE S E TR . SRR AR, X EWE
IRA N DA R ICER . A A ICR AT DAIAE I key, DRI BE L RERFCALRIARS R AE key .

3.18 FR 24N CPython ch3cIfa) ?

CPython [51 K SLPr ER2 N A KERYRAL, A2 lisp MARAYBER . L SE BB IR HLAh X 52 (5 | i HE L5
A, FAESNZSLEH b OR B 4 1 R B AR AL K BE R 5L
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RXEFRTIINE a (1] BEAENA 551 RA RN T HIETE K

AN SATAT , KRG R RN FERA T — LG 7 YRR i A NI (Y P e 24 B2
MG, S0 He— LNy ZsTE], PASEAERR PR LK h AR 2L B B R

3.19 8 ZEinfI# CPython fhscEag ?

CPython [ 7SS U AT BN A . 19 BRI EL, XAERZHCR LR oAA R (H RTHE LA #AF)
Peft TR APERE, HF HSCEIE R R

T TAED A2 M hash () WEREOT R M P AR 45 HE 0 hash (Ui, hash (R AR SEAI 44> E
FERY R T ITALALAR K Bidn, “Python” (Y hash {f{°4-539294296, [fii”python”(— % (LA ] 74 H3) (1 hash
{E M 1142331976, SRJ5, hash (RS T35 A BB Ao A I AL . IR T B A A R Y
hash (i, X MWE 7T ZAEERINE - O(1), J Big-O Rk - KigR 1.

3.20 Bt AT key BARFEALH ?

UL Ay S B A SR S S A (R AT AR B . AR R MRS, W AT B SRk, PRI
A E S AR A . HU2, i TR S B GO L I B R O Ve SR, R e
R . )5, UARZATE T I P AR R R I, FFICAREIE, ROV AEAR . WERIRZ A
FIAME, WAKEIE, PUSTEZMG AR PR BN R ES A A .

URARAE A PR R G 7 A, HFRIeRs Rl ocdl; Hdk tuple (L) GIE—oodl, HEHS
S AN . JCALRAATARRY, PRI DA B

EfE i — LN B2 T T 5 -

o WA EANE (X ID) Pt XANEMER, EAMRAREE NG HEERF R, B og
25

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

2515 —> KeyError ¥, PUMSE AT PMNM (1, 2] id 547 id KR Bmifive, v
R == R M S, AR 1s .

o BENPEA BT S XA, RO AT AR RIS R AT A SR A S5, RIER
AR 2E A TCRABER o

o AVFPIRAE N, (BRI R EE e ], SREINSIC BB SR, SR AR AR R — 2
PABRERRUBE R B — D EEMFHAZRTN: d.keys () HRYRAMEAR AT 7S A B .

o FRPIFMETILER S, WARMCAH AL, ME, EAUUR ] AR HAG R TR 55 /R AT LAGE ]
BN CAL . RRALAT P B O 2 5 A R 5 2R AR BT 213K 14 B A X i o A
B H AT X Gl fE & S EUCHRIE

WRFEEE, ATDAGE AR iR AR ok AN A, (BT T 2R FHURG: s AT DA — AT AR S5 f e A —
ARG, FEBIFEREAG __eq_ () Ml _hash__ () k. RIG, VROMRRASEELETH (o H AR
T hash FUE5H ) AT LS RA RIS A (EAEX R AL T 7 (BOLME5H ) b BREF R E .

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

def eq__(self, other):

(continues on next page)
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HEH L5
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 + 1
except Exception:
result = (result % 7777777) + i * 333
return result
R, WBATHE I T2 R0 R0 01 mT REAS AT H DA S 9 ] ReME I A2 1552 4%
BeAh, RN, WIS o1l == o2 (Blol.__eq  (02) is True ) M hash(ol) == hash(o2)'"
(BF **ol.__hash__() == 02.__hash__() ), RIEXEREETIA . WERRRRER LiX LEpR ], 5

BRI H A EE T hash AYLEHIRE £ 4

Xt ListWrapper , W SEARAS X RAE T, ARSI R A REE 2 A S 523 o IR ARRIE S A A% B
SRPA BN IE B X ORI 2 A WA SRR 375 R

3.21 [EMT list.sort() AR EEH BRI 2FI?

FEPEREARELZANGOL T, AUOOH T HEP A il — s 22— FhiR 9% . BIBE, list.sort () XBIERIAT T
WYWHT . o TIREGX -FE, EARREEHFALIR. XA, YEHFEHFRIA, ERHERE
RHFHIBA I, A 2 M 52

URELREIHAIR, WEHTNE sorted O B HBRAMARBER AT AHIR P QISR X HEFTHER
FRARMm], AN, R AR AR I % keys HEFF:

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

3.22 yn{a7E Python thigEFOSEHEHE O HE ?

Hi C++ il Java S5 5 R ALRYBLEREE DOTER IR TR I AR s 5 2. R 22 AN R 32 1R 1 20 128 P
S AT BT AR AR T

Python 2.6 ¥ il T — /> abe BidL, A& LS H K (ABCs). A5 DA isinstance () Al
issubclass () R A LI R EG LW THEW ABC, collections.abe B E N T —HE AW
ABCs ffllll Iterable , Container, fl MutableMapping

Xt Python, sl i XA FREATE M (9 IMAR . T ASRASHE DA R 2 44t . i84 — 4> T.H PyChecker, o[
AT &R T TR R .

— ARSI R AT PASR AL DRI, ton] DAL O RS — 4R Bl ¥ 2 Python BEHLA] LA
YERpIAR Ity PMRILRI ARG “ QIR o RICER O Aol L p R, i &l DARE T M 1Y
fATER “HEACHY (stub)” BLMIHEFTRA BN, FTPAREI doctest Fl unittest MEHREEE =7 MHAHE LR i
HRENRAEN, stk iy —F7.

AT 24 1 LR AT DAKE B A Python FRERZURG . B ZRAY N AR DA S AT . SF5 b, B RER LT,
PR Ry CORLE R BRI R (W SRR L8 @ k. 40, append () J7 R i—LE PIREIRIMA R IR B T #10
MIEAREMIX R append () SEHUR R BB IERIAAT ICERAE, (H2AEMI S M P X A R M AR R B
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G EMFIERA N, ETaeA B0 HMUEREE IR TS T K. —F0 H 3@ i 7 B B 1 1 i T
kﬁ EESRIER G LU/, RSN EIFRS . 2448, Python AVFERIRITH, RA
NG B B -

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

T PAGE ) S mE ok B 0E “goto S5, B F T AR s RO TAERY . 142 NN S Aili gk T LA (A0
C, Fortran FIHAIEF 1) "go” B goto” L5 BT ST ELH L. Bil4n:

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

except label: # where to goto
pass

HRAARVHRBE IR ], XEFE PO A goto, TR .

3.24 HHHLIRIGFFFE (r-strings) FREELIRFHIGERE ?

%‘/ﬁﬁﬁiﬂﬁé, ENTAREART R SOARHTEE A S5 R AL SO S RHL 25 AT 157 4F, BT RGN
TR,

JER AT BT S 17 AR ST B C R SR S BEA AL PR (322028 IE WK 1 58) Bl A
BEARAR AR AN VEBCAY R BE ST S 3%, DN ISR AT H R UV, Sk, Aevrlad (i 5155
RREE SCBURIALEE SC 4 o 24 restring T EATAIHUN H AIF, X280 TARRIAR4F -

AR A A Windows #4247, WTERUITA Windows R GEiE R A IEARHEL:

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

R EAE AN DOS Ay S HI AR, HZPA TRl

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

3.25 Aft4 Python iz HRMIIER “with” &4 ?

Python A7 —>with” i54], BEE THEIAT, EBAA DRI DA . A 2 R4 X R

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

7 Python . ARSI 2 A BRI o

HAhi57, 4 ObjectPascal, Delphi Al C++ {ifi HI# AL, Rl DAZA S BIHUALE 2 L A 208 5. 102
PR IRIU R BT — Ay & A S I R A2 B P Y ek
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Python i i B8 . F5E A AT REALEAEZATIN G | MRS Sk o AT DABIASHIAE 0 R A o8 i sl e 1l B
XA TR ] B P B S T R AT A8 JRilEtt . SRR R M AR E?

BIa, SRATPAS A SE R AURD B

def foo(a):
with a:
print (x)
ZA B AR " WA — A4 X7 BB @M. ST, Python i A HIFMFRERR X — . (RiX7a” 2%

B, SRAEAMAT MR ADZONX WERZER, ERESTE with SRPMEH? &I, Python fzh7AHs
RIS 8 5 5 S A R o

KT, Python AJ LA i KA A SE B0 with” FIZEIE F AR (RS R ) A AL, AU8:

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

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

ref.b = 42

ref.c = 63

X MEA fE F AT LRI EIER P Python fEizfTIHEAT 2 FRIEE , 1MT5E A A KR AT — AT -

3.26 Hft4 if/while/def/class {ER)FEEFS ?

5 T ] S (ABC 55 RIRIETRZ —). HIE— P4

if a == Db
print (a)

_%

if a == b:
print (a)

TR A 5 2 2R, X FAQ BB RGBS R IR X
o R ¥

H—MRE N J S A TR BRI A A 5 TAE; (TR LA 5 Rtk (] Il 5 248 o 4
B, AR FE e SCARIEA T A A0 A AT

3.27 At 4 Python HIIRMTAHMKER ITEHAES 7

Python RVFETESIF, TCALRIT M R FebiE -

[1
( '
d

2, 3,1
l, vbv,

o~

(continues on next page)
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(R —H)

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

}

A RFZ SR AT TR -

WA, SO ECF A FR{ESTEZ AT, WHERSIRMEZ LR, FoAALICETE E—frhds g
Fo XTI AEHHDT, A ST AR R

AN IGIE S 2 P HOEAZ W R . Ban:

x = [
"fee",
"fie"
"foo",
nw fumll

]

RXAFIRFEARAWATCR, HEFR B = "fee”, “fiefoo” " fum” o I EIZ 5 Al A GRIX A4 1R 1Y
SOV R BEIE 5 AT DA 2 A2 ACRD B2 5 A2 il

3.27. Hft4 Python HIRFTHMKEAFEAES ? 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 BREISTLL$%F] math.py (socket.py, regex.py, &...) [Eigi¥s

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

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

import sys
print (sys.builtin_module_names)

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

IR B 2 [EIARAR D T AR 11 FLES — A7 b ZE0#!” BRBEAZ 1% I Python B R % Y 64K
HB— 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[-1])
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.

1 Python 1.5 B, Greg Stein J- & T — 52BN T 6L (“free threadings” #h "), FEFRT GIL, Ik
FE M BIUR AR . Adam Olsen Filt tHAEfBAY python-safethread T H HA TR PIK LK . AERZE, HTRT
R GIL Ml 7R BRI RS, X A SEa e AR AR P i REAR A P 20 R (208 30%) .

{HIXH BIRE RN RETEZ A8 ARG Python! AR HFERHES A 2 * 3HRE *, TR EZ * &R .
i concurrent . futures fELH ProcessPoolExecutor R T — AR T s WERARAESAE
555y MR 23, ATLAGEA multiprocessing BIHGRALHKZ APL,

2R C R IMARA M BT C R BB R A ARSI, $h W] DAFELRE AT C A IR GIL,
TR HEA R FEINIT. z1ib Fll hashlib Z8ARiE EREE 25X R T .

WA EBGN GIL Wiz 2 fREAPIRASS, AN RESANIZIL XS . A2, XA
kA . BT HENFZ AR LG 2 RERES, B2 —MRER TE. 2800k500, /INMERIERIE S
TR SEARE, XEEAR IR RRERPIRS T . AT R BRI A H O B R EYR, XLEH
H S Y R s B R IR S . 54

FRHE B IEEIX L TAE R BV REFE VL SE BB I N SE R, PR [RIAE R ) E 58 = R R h A . S =
Y 5 0 T AR B AT R A R RS AR IR S i B S £ .

JE . BRE MRS FALAPIRE, B2 A A — I RE e A LI ?

4.4 i \%ith
4.4.1 ERMBRICH 7 (LIRHEMICHEXEYEIRE - )

flif] os.remove (filename) B{ os.unlink (filename) . &H os BHDIIREUE Z Y. XD EREE
—FERY, unlink () ZXASEREE Unix 2400 H T4 5.
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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/, APAEEA C ++ IR C BZNEE. 7E Python include U4 JE BICE: ¢ extern “C” {...}°, F4F Python R
AR BRELZ BICE: extern “C”. HAAME RIS REGEES C ++ MR TEA R —MFEE.

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

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

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

5.4 a7 C FHITER Python iF4 ?

PATIHCERAER R 2R A PyRun_SimpleString (), BE#EZEANFARSHH TERR __main_
B _EF SCRPATIHAE RN R[] 0 AR & AR S (fU4F SyntaxError) B[ -1, WIRRARETE Z a4k,
A PAME ] PyRun_String () ; #57E Python/pythonrun.c P& F PyRun_SimpleString () MY,

57
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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.

BRI — X R RAL, B IRE R NULL, SRS PyBytes_Check (), PyTuple_Check (),
PyList_Check () 44,

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 [ S AT X142, DL AMA o] i FH 1/ 22 HoAhE A Hh s (5] an i (PyNumber_Index () 45) PAJ
PyMapping APT 1 {1 & Ff i 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 A SCPERT G 7 seek” IR FHAE ASHL 10, 0 (fB0E SO R HEAE):

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 It SHINE, BRMAATSHIRE, MEA
A0, ZER A Rl — SRR A, WSS T RIS+, flr@”.
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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
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5.11 #0{aq7E Python ch3}#E C ++ W& ?

MRIGVRI TR, ATAERRFZ 730, Fali LBy s AP 7 9 R S SURIR AT 5 ZERIE Y20 T
Python iZ 17 REEAYL, CHl Ct FEABA KKK G——HILHIZE—1> C 254 (F8%H) 2KAUHEHT Python
PRI FIAETE T C+ X

HRC+ R, WSRCIRES, RHikh Lkt ?

5.12 FfEM Setup XHEFHMT —MER, Hft 4 make RYT ?

LRREFILAABATAFEH, UERBCAHATA, WMEE R R M. (BRI B — L LI shell A<
Fe, 1 HIXAS bug /1, FBERAMEREX AR )

5.13 wnfaifiky & ?

¥f GDB SN 4 — RN, B A Al ARETEY A i B W
TERERY . gdbinit SCfFH (BACH) HMar4:

br _PyImport_LoadDynamicModule

X JmizfT GDB:

$ gdb /local/bin/python

gdb) run myscript.py

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

) br myfunction.c:50

) continue

5.14 FME Linux R4 E%iF—1 Python {835, {BRRD—EIXH. &
ta?

KZHATHY Python AR AL /usr/1ib/python2. x/config/ Ht, %HH o4 Python i

B AR 45 R

XTF Red Hat, %% python-devel RPM DA FREUA B ) S04 o
X}F Debian, j£4T apt—get install python-dev .

5.15 MRS “WATEE" 1 “WATLH"?

A, BB Python SRR IIIT N, TER AN SRR (9N, BN T “if” EARITk, BE A
KAPESH=AFRHTS), B NESSER, HYREATCR, SLRIZ I — A TEA R DH R

A& Python w1, BRI PARE] codeop Bk, XML AR BT AT . BN, IDLE g6 T4
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£ C il

fEREAS N AL B A . 1

TR R B 2 PyRun_InteractiveLoop () (W REFEMRMAYLAEH) FFik Python

WE DA B PyOS_ ReadllneFunctlonPonlter ALV CIEN DS P&

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
fu ¥ PyRun_TInteractiveLoop () FE4 ff I PP A B 4E ke 2% — Aok 2 A
PyParser_ParseString() HMik e.error &+ E_EOF , WRET, M= %%%J/\K;ﬁmo X2

ARBIRES B, REMIA, REKH Alex Farber [{UAS:

#define PY_SSIZE_T_CLEAN

#include
#include
#include
#include
#include

<Python.h>
<node.h>
<errcode.h>
<grammar.h>
<parsetok.h>

#include <compile.h>
int testcomplete (char *code)
/* code should end in */
/* return -1 for error, 0 for incomplete,

\n
1 for complete */

node *nj;

perrdetail e;

n = PyParser_ParseString(code,
Py_file_input,

&_PyParser_Grammar,
&e);

if (n == NULL) {
if

(e.error
return 0;
return -1;

}

E_EOF)

PyNode_Free (n);
return 1;

A MERTT R R Py_Compilestring () i B R FATH . MR IEINA B, 1
ZIEL A PyEval_EvalCode () RPATIRIBIIAII XIS B, GEREEARIFEING . WPR SRR,
?ﬁﬁm%’*ml_% AL YN /\}\ HOCH TG A, RIS AT ST AT EOF”

PEATICE . R 1) GNUreadline 2 14 56 B 7R Bl (45T BEA A ) readline() I Z20% SIGINT ):

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

#define PY_SSIZE_ T CLEAN

#include
#include
#include
#include
int main
{
int i,
char
char
char
char

jl
psl[] =
ps2[] = "... ";
*prompt =
*msg,
PyObject *src,

<Python.h>
<object.h>
<compile.h>
<eval.h>
(int

argc, char* argvl([])

done = 0; code */

LESSN n,.

/* lengths of line,

psl;
*line, *code =
*glb, *loc;

NULL;

(continues on next page)
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HEH L5
PyObject *exc, *val, *trb, *obj, *dum;
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;
3
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 == 7) /* code was empty, so */
code[0] = "\O0'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + j + 11 = '"\0"';

src = Py_CompileString (code, "<stdin>", Py_single_input);
if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || J* ">>> " oor %/
'"\n' == code[i + j - 1]) /* ", .. " 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
psl;

prompt

}

else if

{

()

(PyErr_ExceptionMatches

0)

/* syntax error or E_EOF? */
(PyExc_SyntaxError))

(continues on next page)
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(R —H)

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

if (PyArg_ParseTuple (val, "sO", &msg, &obj) &&

!strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */
{
Py_XDECREF (exc) ;
Py_XDECREF

( 4
(val);
Py_XDECREF (trb);
prompt = ps2;
}
else /* some other syntax error */
{
PyErr_Restore (exc, val, trb);
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
}
}

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 Tk FIRE LB g++ fF5 _ builtin_new 8; _ pure_virtual ?

BN g ++ PRI, WA E Hi44i% Python, ZLffF g ++ FHHEHE (7£ Python Modules Makefile H1 514
LINKCC), K4y @ (flil: g++ -shared -o mymodule.so mymodule.o ).

517 ik BEIB— 1 HW&H 3, HophI9 Bk C chstll, MEMBSZEE
Python dhsCij (ﬁunuﬁ TR ) ?

i), GRIARNEZ, Bt int , list, dict 4%,

Boost Python Jfi (BPL, http: //www.boost.org/libs/python/doc/index.html) 2L T —FhAM C ++ PATICERVERY T
v£ (R, I PAMEH BPL 4k H C ++ RGP EE).

5.16. i0{akEIKRE XL g++ FFS _ builtin_new = __ pure_virtual ? 63
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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> ‘

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

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

WG, WA LRESR “py” AR ORI IEMRES . WERAAT I — o 1, Sl A2 py
v EEi LK

C:\Users\YourName> py

IRJEAREY. 247 WIS AL AR -

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on.
—win32

Type "help", "copyright", "credits" or "license" for more information.
>>>
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RS T 28 A “AXE B FTTT . X EMRE IR T ASE A A Python IEAJEIAS, FHAEERFHITEFAG &
file 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 .

Y/ 8 52 BT A ST SR — A2 H T4 — BTA A2 — Python 3.x — Python (4 547), AT T R4 Hh
Bl >>> HORMBTE 0. AR R, W exic O BB Crol-2 41 AR B I 2 4.
Windows £ERCM [ HUEFT—4> “python” 54>, T AR I RERS RO I 2P

BAEFATIE py a3 CAWARH], VAR A Python AR 1. 17 BRIt Python JHI AR i) 468 X 5 A2 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>

LA T VALE “py iy @ PATIRHI A, HFEZHA “py” AR B#42:

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

6.2 IE4it Python HIATIHT ?

1t Windows =, #51fE Python 22487 CLAF.py 4 J44 15 SCH AL (Python File) A RHK, i SCIFRALER (M
BATIREARIFT T fir <> (D: \Program Files\Python\python.exe "$1" %*). X[ DAflIATEAy <
FERFF AR “foo.py” AT RINAT. ANRA B L R B AL “foo” T TC T A SCAF Y 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 ?

THZ I ox_Freeze [ fi# distutils &, & FSLVFIRA Python {URS B G| 5 71 GUIL nJPAT3C1F pyZexe , 24
AT Python 2.x [ A AT SCAFI S A TY /G . B3R A SCHRF Python 3, (HRXMRAIEFEIF
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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)ﬁfﬁﬁﬁﬂﬂ 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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B ERERAEERBESE

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

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

7.2.1 Tkinter

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

7.2.2 wxWidgets

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

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

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

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

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

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

7.2.5 Kivy

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

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

7.2.6 FLTK

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

7.2.7 B E (OpenGL)

X} OpenGL 4§73, 152 PyOpenGL.

7.3 AW Python B GUI TEEEATFAEM ?

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

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

7.4 Hx Tkinter gYio)@3

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

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

AT HAFEIE RIS TR R, ok B FE LR Tl At 75 B A b v ARy o — MBOX At iy T
EL.ny SAM (stand-alone modules, M /&) , B2 Tix distribution (http://tix.sourceforge.net/) fi—B4) o

70 Chapter 7. B {tERERETERBESR


https://riverbankcomputing.com/software/pyqt/intro
https://wiki.qt.io/PySide
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1E)JE H SAM 45135 Tix , fE Python XCf4: Modules/tkappinit.c FHATH Tclsam_init () A& M4
FI, I ECBFL 5 libtclsam A libtksam &8 (7] BB BA0FE Tix ()

7.4.2 7R3 10 RIEBTREGSADIE Tk EHD ?

1£ Windows PAZMNYHAR-6 A, ARE SN TFEE 2R (HO2 RSB i — AR VO A% . Tk A
5 Xt i) XtAddInput () XA, BRFREMN— A EHRE, 24— SRS o] DA T /O 4B
Mg, Tk EIEHRESE X BV K S, 2L tkinter-file-handlers.,

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

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

7.4. 3k Tkinter §yjo]2R 71



Python Frequently Asked Questions, %[F] 3.8.0

72

Chapter 7. EIX(tEREREFERBEE



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

FR T BB £ B i Python 355, W DA {E"Python #] £ 2% 35 5| 49 ul <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

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

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

abstract base class — i R 36 G HEMHR ABC, @Xfduck-typing [#NFE, BHRML T —FE 3 007
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation — J:fj# FKEEEIHAA & KEN:. REUESEURMERIFRE, #E2)EE Riype hint Rl .

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

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument — S5 7EJH H BREUEZ 4 funcrion (Smethod ) [W{E. S35 Wi

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

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
52 Wparameter RiEFRSZH , HILAER 2451 209 R 3 DA PEP 362,

asynchronous context manager — 525 |1 FSCEPIZS AT S WS E X _ _aenter_ () fl __aexit_ ()
JrERXT asyne with @A) PRSI TSR, B PEP 492 5] A,

asynchronous generator — 52524 K%Y IR [BI{E Nasynchronous generator iterator 1 ERE. B-5M A async def
T SRR R BARAARL, ARRZAATET B vield FEX A A—FRIIWTE asyne for fEHH{H
.
WARTE T 28 5 A0 A e i, EERLEE IR AT AR R4 77 £ R B R R E. WRFEEERL
BRI A FR AR
— AR SR BT GRS await FiAHX B H asyne for VAN async with {E4].

asynchronous generator iterator — 535 /L K 286088 asynchronous generator BB IR .
WIS & Trasynchronous iterator, Y41 __anext__ () FERHEF R Bl— NSRRI T 740
AR R AR BB R —A> yield Rkl
15/ yield SGHTEEATE, JEH:L R fr B YGRS (R0 M RV AY ry i), 4% 7
A R EERESHAM __anext_ () REIW TSR ZHERIKZNS, ESMNEHFOLESLEINTT. S0
PEP 492 Fi PEP 525,

asynchronous iterable — 52 [ ZE A4 7 £ async for HA R M H M X L. L AE S E W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator — 5Bk 038 ST __aiter_ () Ml __anext_ () HYEMIXZL. _ anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute - JEPE SCECE]—XTRAME, ATRAGE S5 2kl ARSI . BN, WR— %R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable — W25 RSt GEAE await FIRK PN S . A PAZcoroutine {2 B __await__ () FER
4. %1 PEP 492,

BDFL “Z& 5 zZE0#E” W45, B Guido van Rossum, Python )61 .

binary file — JEHISCHE file object GENGTES F 1 & xt o BRI SCEFRI B TR A BRI (b, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIO fll gzip.
GzipFile HJSLM.
J315 S Wtext file T fRRENG RS st XM SCARTS .

bytes-like object — ‘= 1iJskt % 7 +F bufferobjects - H G C-contiguous Eh Nt % . XUIETH bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode — “y2 iy Python JE AL 234 41 R 55, Rl CPython fERERS o F/R Python &7 IS .
WIDIB S EZAFAE cpyc SCHFH, SRS R BT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13 R
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

TR HN R AT LAE dis BRI SR &R
class — 8 JRAVE ] E O GRIAR . JE5E SGE AL S RIS SE BT T BRI TR E S
class variable — J848 it (e AR, I HAURRAEZRRYZ 9 BB (A AR LB 180 .

coercion — SIS e SRR SR B p, — BRGSOl R N o) —Fh R
W, int (3.15) R AU o RS 3, BAE 3+4. 5 1, SEUWEAUR—F (—Ag int, —4
72 float) , P LA AN R REAN, BNR5] K TypeError. AIRECA | JEBUFAHALH],
REFF U250 i A AT SR SRR — A IR 2R AL, IS I £1loat (3) +4.5 MAJE 3+4. 5.

complex number — 525 X H L ARG R, H AT BB R s S — A SR — A R R . AL
REHCANL (1 WP SeRssk, WMEEREFPE RN 1, fETRE2EPE N 5. Python NE T X
B SEHE, R TR RE s EERaAa —1 5 g, B0 3+17. WERTEE math B yXT R %)
WAERRA, W cmath, ZEME L LR ERAEEAEE . RIRESE A B, ZIEE
ML A AT ] 7 A8

context manager — | F3CAFBEEY 7F with (HAJTPMH, e X __enter_ () Fl _exit_ () HHRE
FIFRBEREHNT S . 201 PEP 343,

context variable — |- F 328 &y — Rl 3 H BT R A9 1 F SCRT ARG AN A RIE AT AE B . X BT e &R R R
G AN PATERETT AR A AN FE B, A, ST BB ERE, —MUTERET RS a %
A BT, W R SRR AR KR AR AR R TiBER. 2L contextvars,

contiguous — L —ANEh AR IS C i 45 Fortran i i S WA TELEY) . FYELZnhJ2 C Ml Fortran J4£4E
W FE—4EB R, i 2% H A A TP % SRR AP HES ) . SR AN B IR R I8 RS | 7. 7E 2 4
C-TELHUA T, 3% WA HEHES i B fe — AR5 U5 R 4% H B B fe bl . {HU27E Fortran 22541
& 28— ARG R

coroutine — Pt Phied THIRERE—BUEX . TOIRE AT DAERE — b AFFAE S — B o PRI AT DATEVF
AR R EPEA L IBRAWRE . EfTAEE asyne def AR, £ 0L PEP 492,

coroutine function — PpRERAEL 1R [1]—>coroutine JTEAIERE. TMERBOT T asyne def {B5ARE X, I
T EEf P await, async for fll async with 45, XEEHMEd PEP 492 5| AKY.

CPython Python Zifgi# 5 M MIESEBL, 7 python.org b %A, "CPython” — il Jil T LA BN HRF L 5L B -5 HoAth
SEBLBIAN Jython B IronPython A X .

decorator — Mgy R [EME AT — A RE Rk, WHE M ewrapper EEEARIATREUES . BRI
BT H4E classmethod () l staticmethod () .

PR R FEIRNE, DU PR SR S ESse %

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

@staticmethod
def f(...):

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

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

dictionary — 72t — AN SR, o 0 AF AR A WIS B AH B (B, AR VT AR AT H A __hash_ ()
__eq__ () HYERINTS . FE Perl &S P HRA hash,

dictionary view — ‘FZHLPRPE M dict.keys (),dict.values () fil dict.items () iR [BAYXTERGEFR AT
ME . BT FHREH N — D ESE, X ERE LR R, RS S . ZR
WL SR F B N EIEAY SN2, AT 1ist (dictview) . L dict-views.

docstring — SCRY PR VEONE . sRAERIE Y ISR — 2R U U P AT R e . EAEUS AT &
P, BB RBI A TTES . BRAERER __doc_ @M. T e HTUENE,
LIRS RAT A I RS

duck-typing — W§F-RHK1 $5—Fhgi e Kb%, BHFAKEE RS RAR e LG A EfED, mel
R A S oy sUE N (CREREN T, WEREEN T, BasEmEn T . ) T imiEE
AR E 2R A, Bt RIS nT il i e 2 SR ARIR T Rt 19 T2 BLE R type () B
isinstance () Kpill. ((HZEEERFIB0] DAMH 46 28 % /EM#h e ) AFES R hasattr ()
K e 2 EAFP 4R

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

expression — FERX AT DOKHBAMERTEEARIC. Hh)imiul, —PRAERRIEITTROIM TP, 455,
JEPEDT I IEFATER BRI BIL A, ENEREEH SR —ME. SUZHAES AR, HIEAES
taPHR IR IBAFAEA RO R IB S W statement , Bl while. WA T MM AEREA.

extension module — §"JEEiHe DA C 5 C++ 45 HoBiE, {1 Python ) C API 2K 515 F %0 DA F AL B

N

T H,

f-string — £ fFp A £ B P RIS M ELE FE AR E-FEARERT B AR L AR R S A
815 . &, PEP 498,

file object — SCFXF G XA AL ) SO APL DA N E B IRAIX S (I read O B write O EFERYJY
R) o MU HAIE T SBR R, SCPFRT R AT AL BN B SCRER SO, X HAMRAUAAE, BOR Rl ISR
AT (BlanbRiEs A/ i . NAFZenh X, B R, %) . SUER gl ST 3T S8R,

Ser AT =R SCIFRT G Il =22t ] STRE, Zeih =20 ST DARSUA U . BT 101 58 L3
£ io B, QISR AT T AO2 B open () BRAL.

file-like object — LRI S file object 1 [a) il .
finder - 4Ry —Fh ARG T AP loader RIS

M Python 3.3 7 7E I Fh BB & 8% Tk 12 5 X % il & sys.meta_path [, DA Mpath entry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 # PEP 451,

floor division — i) FHUEERTE 17 T a5 A B 4% BB B B vk . ) BRI E s BT // o B,
Kk 11 /7 AWRITEERE 2, MESZHRPZF S EIERZERR 2.75 . FE (-11) //
4 £5R[A -3 PR -2.75 @ T AGRIMEE S, Il PEP 238 ,

function — g% 1T DA TH & 3R B EAME — 4L iEA) . 3B R RA T HAZ A BB 2 AN 24 e B EUAR BT R
Wil . Y9 Wparameter, method F function 2877,

function annotation — FELTEME B4 BRSO S 808 MME ) annotation
PREPRE I TR 242+ BIGn AR BRI Z A int SEOF R E-—4 int {4:

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

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

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

garbage collection — Ji7 S [RIW FEHCAS T (8 ) N A7 25 [R] )5 B2 o Python 238 305 | H40F0— AN REASAG T A1
FIREAGERS | DGR IR S AR A TH3R I ) o« T A gc ASEHofe das il 3% [l i -

generator — /B ZY R [Bl—A generator iterator R T RRMMGEERE, ANESETHAAS yield £
IR PAE =2 — RSB LSS for-PEIAE H 8238 next () pREIGE—FREL.
W RIE A AR, (AEREF L T T RE R4S A B KB . WRFEHRELBEMAE L, Hl
P AR PARE G

generator iterator — /E KN RIS generator BREFT BB NS .

B~ yield GRS, ICELRIMCERIPRES (RFERHZBMHERR ty 15A)) o Mi% £ &
RHREWERS, BB EARSINAT X580 AT 16 158 R A= R K ) .«
generator expression — /B REF KB X R[] —MERANREKX . ERELMGEEREX G EEXLT
—AMERAE R JEREIN for T4, PAR—DWEER) if T4, AR ARBNS NINZ R —F

HIME:

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

generic function — {ZRIpR % A [ Y 2R 2R SR ] # TR 14 221 Bk KO 2L R K. TR I £ vhy IR R 5k
SR 7 R %A T WIRAS S 3
Y2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEMigeA K& PEP 443,

GIL 2 W.global interpreter lock

global interpreter lock — 4 Jiffe REAN 81 CPyrhon ffERER BT R I B —FPALH], ERf PR [A]— I 20 A — AR
AT Python bytecode, BAHLHITEATBEERT S4B ((0FE dict SedB P ERA) R L1k %
44T CPython SEH. 4 REMRRER N Bl (S ARRER: 2 AR AT S 7 i, AU @A THEZ AL
Hgs ERYIFATE .
Ak, FLSChRIE A E o =07 P B4 R BT S AR AT T S A 2T 55 2 e 45 s W A PR GIL
BEAh, FEPAT VO Bt g @ 2B GIL.
A (PASORGAIRLEE R B e Sy ) 3 i MPREERI S DM RAIRF I, TR Ryisk 24k
TE 0 B PRSI O T A PERE . 5 S R AP BB 9 R s S B S AR T A 4%, AT B X A4E
Al

hash-based pyc — J& WAy pye (i FI X I I8 SCAF A I (LT 31 5 S5 48 WO TR R i HoA RO T i 2 47
4. %, pyc-invalidation.

hashable — nfWy Ay — > X 5 14 0 Ay fEL A0 R AE FCAE A 0 4R 088 REBOPROh Tee A (B AR
__hash__ () Jrik) , IFATARILAX AT (ERERA _eq 0 Jk) « AIGAXIR L
B RAT AR G A (L LRSS R A A ]

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

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

immutable — AvufE HAREEERNR . AR GUFAT . FATHRICA. AR RA RS . N
RALAFE— DA FERIE, WBTEGF N G ENET R RS AEA I EERTZIER, f
(SR EliuL

import path - FAIE MEZMAE (Bubiz4 0 ) MR, SBREIpanh based finder FIRA A
HAr. FESARE, BAEIFEFARE sys.path, HINRFEARBERATHER A ERWH __path__
JE k.

importing — 2 A 4— MY Python AU HE 75— AMELH P Python AURS B AT YL 7«
importer — S A %Y EHIFMBBIRAXTR; B GBEE T finder g T loader .

interactive — 22 7. Python i 7 — S H A EREAS . RIR AT DATEARRE 8R4 /1347 Jo i ATE R IRk, S2ETA
RN . AR AITSHMRS) python 4 (AT ATEVRITT S ALIT 463 B rp g R A 1 3 5
) o AEMCH AR BG S R AT A I X A AR AER T (RHCAE help (x) ).

interpreted — f# B! Python — 2 AMEREALE T, SRR M IFEANET , BIARWE B DO i T 77 5 4
PR BIAEAE I A IR o X R PR SO T DA L AT AN A6 S X B T AT SO s AT R
BT T R R H g IR A AT AR UR ), R HAR PRI R . & Winteractive,

interpreter shutdown — fi BEZS ] 24 2R SCHAIINT, Python fRRERSRFUE A —NEFIRBATHY B 22 RO
AEECTE, PIABTHRAN & Fh N A SE . BRI DI o Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR Wl E B A b S, RO LB s ) 9 U5
EAFARC (F L0 1A R s L 4% ) -

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

iterable — N[ EARRT S GEAS A — ik o] Ho B I %5 . A R A BT 4E B A 2B (BN 1ist.
str fl tuple) DAMIESIEFFIRBIGIAN dict, AT 2 DARENT __iter_ () HEHELH
T Sequence 1 XY __getitem () HYEAMEE HE XEXT4,

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

iterator — RV JORFTR— S BRI 5. TP IEAASN __next__ () Jrik (SRR AR NER
Bnext ()) FFBARENEHHII UEA LT HINKFT| % stopIteration . FIXMEL
GG IR E AR, R __next_ () TTIARSPHRG| K stopIteration . 54U
WAA __iter_ () JIAMPRREIZENGR G H &, NIEACah 0@ @ n A5, gl
THABT RN GIE M RIS . — D RFERPIINE AR Z R EZ 5 AR S, 2
g (Bl List) FEARERIMIMEA iter O REECRTE for (AR E— SR
o WSRAEBEITOU T AR B A Sk e 2 A AU AR P R R I A — IR U X &R, R R
KB — A e

WZAE B EF typeiter,

key function - ft % H pR BCPR BRI R KL, 2 BEAS IR [0l ) T HEFY BRHEOLAOER TR IR 5L B0, locale.
strxfrm () AT T ERE KA HE Y 29 %€ 1 HE i -

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

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

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

keyword argument — 32t B8 S Wargument ,

lambda t—A>Ehexpression #a ) BE 4L N ICER AR, RIBASAEW IR, A lambda R )35
lambda [parameters]: expression

LBYL “Je#rF JGBEER” M9 CHiE . XA g 5 XS S AEIEAT IR I B 2w e s A e 45 4. it
WA 5 EAFP J7 G O e, R R R A 4 £ 1)
L LG, LBYL laRE “&F” M “BRR” Z R EAFMER ). flan, AR if
key in mapping: return mappinglkey] A REH TTEREERAEZ )5 HAMLREIN mapping FF5 5k
T key T Y o 33X i T SE B EAFP 5 =R g o

list — 5|4 Python & —Fhsequence. HIRAH)FR, (HHELIT HAE S h 0B m s R 3%, B
I TCER WIS [R] S I EE R O(1)

list comprehension — FI i G AL B — A7 91 vh i) Bir A B0 43 o0 3R 9 0R [ 45 R A R 1) — R BB T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥R —1O0
B 255 JEE AP oS FERREOS W AR (0x) SR b if AR AR, a0 R A mg
range (256) HFHFTATTRA WAL

loader — IR ST MBBIRIINZ . BLAE LHH Lload_module () k. BT B —"finder
R, S0 PEP 302, X}Tabstract base class ] Z: I, importlib.abc.Loader,

magic method — JEEAR J5#: special method BRI 2[R A .

mapping — W} —Fp SCRHE BB ARSI T Mapping 8 MutableMapping MG T HLE L2
25, W2 H T mFE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder — JLIE LIRSS sys.meta_path WIERATIR B finder, TUIEARTEF 1% Spath entry finders
FHE FBABF A AHA] o

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

metaclass - L& —Ff H TAIEIEME. KE LEEERL. RPUAERY| R, SoRnTTHZ =124
FHOEF NI . RE M H X R GRS T PSRN BRIASEEL. Python F4: 512 AL FE T 7] RAGY
BEETE., KA PKIEAFTEXA TR, (HYFTEH BT, JoIEnT SEALR A oA g vy
Z. ENCH A TOR BV HE . SR et IREr g o, SSolpe], ARHMIF 245 .
T 213152 I, metaclasses.

method - J5 7% FEFRNTRE LHYREL. WERVEIZEB LRI — N EHREAM . R R B AE N
HEE—A~argument GRE 44 M self). 5 function Flinested scope.

method resolution order — Jj iEfRBTIIE 5 Y2 RT3 55t /e 7 2 4% 800 B8 R AR AL 2R r i e Ja Wy« i
2rF Python 2.3 J7 VMY T HEE 2.3 BGE Python AT #8 T FAH ¢ B A TR, -

module — FiHe BEXT 52 Python fCA5 ) — PPl 2L BNy . A AEHLEAG M7 44 25 8], w4 £ {12 Python X
2 R E i importing $EVERE N % 2] Python H .
Y Wpackage.

module spec — BEHBLES — > 44 S, KA A H TSR XS ARG R, & importlib.
machinery.ModuleSpec LB,

MRO % Lmethod resolution order
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mutable — W2 F[AFXF RO DAYEH: 1d () PRFFEE G OL R A HEUE . 75352 Wimmutable ,

named tuple - HLZc4l ARiE “HA 0 v FAEMK H oA, HFHEPWe RS cRL N4 TE
PRI IR A RA B . ARG 2R Bl SR ] BB A oA A
HENELRPNETHAITH, B time. localtime () fll os.stat () WREIE. 51— 012

sys.float_info:

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

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

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

True

AL B T e B (BN BT B 1)« BeAh, B e ALim i w8 IS UM tuple QR 3
ARRF BT AR B . XA AT T 45, S M T K% collections.namedtuple ()
Q. JE—Fh0r G LU —L T T4 5 N BB AL ST FrSe I T ik .

namespace — iy #4243 [ 44 AR AEUE R T . A B RA T, SRR ER, LA E P iRE R
HAE] (VA2 N) o finss a3 (R LB 1E fy 24 0 28k SRt . N, pR%i builtins. Open'ﬁ
os.open () A E A H F a4 23R DKo A A (B 2k BRI 455 0 S A R 50k 5 B
ﬂii‘fé%ﬂ"ffﬁ?ﬂé 4N, random.seed() B itertools.islice ( LﬁF‘ﬁﬂiﬁﬂﬁﬁTLM@%{m
i random 5 itertools A4 BISZHLT .

namespace package — @ %2 [W{4 PEP 420 fr5| Ap—F U8 IE TR A g ifipackage, fiv44 2SR EL AT A
AEEFRY), HAliidJr s\ Gregular package N[, BFEAEAIEA _init__.py .

FH [ £ Wmodule,

nested scope — itk £ 1M 75— KJEE T HASRRIGE S, B0, 7559 —RE MiE AR ET AS |
BB AR B . T IR EE A ERIA RS | A SO xR TRk SR A B B S RS2 BR T e 9 )2 1
. B0, £RARNESWERT2RGZ %A, @i nonlocal FEEF N LIS AINZVEH
1%

new-style class — X8 X H w5l C 8 T f 220 5 1 29 U IHFRIE - 28 5811 Python fii A, A #7aK
JEAEi% 8 ] Python iy B IR ERE, BIA0 __slots_  RSF RAEJEME. _ getattribute_ ().
B EME ST,

object - X R L EAIRS (Bt ) ARTUE XATH (i) BEdE. object WITAnew-style class ¥
IZ R4 .

package — {4 —Fh A AL & AR B Bl H M0 5L Python module. MEGAR B, B2 A __path_ &
PEI¥) Python A5 .

Y5 2 Wregular package Fnamespace package.
parameter - J§ 5 funciion (SI7vk) S T HIA SR, EHE AT IABEZ I argument (Si{E RN,
W, 21%%). ALMES:

o positional-or-keyword: LB IBETF, T8E 0 DMERIE E S &AW PAVER £ 425 240 15
AWEZ, XEBAWIES AL, FIU T foo F bar:

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

* positional-only: {LFROIE, $&&E—A REEHAIEE ARISEL. Python Wil & AR E L Z1Y
k. (Bt NEREH URMEES (Kl abs () ).
* keyword-only: {UfRKHET, F5E—A HAEE L KRETHEARNSE URKETIE S S 7E KL

E ST S R P & AR BT S BE L2 A TN E TR S Z Aiic—4 * RE S, By
T 1) kw_onlyl F1l kw_only2:

82 Appendix A. RiEMBE


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

Python Frequently Asked Questions, %&[F] 3.8.0

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

* var-positional: ]S, H5E W] ABRME t— ME BECR AL B SEA BT (BT HALE 2
CRZMESHZIG) . EMESAEETEES AR « € L, BN Rmn args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRGEF, HEE W] DASEBUL AR B T SR (FEOIMTE bR S 2 e 32 il 5%
TFERZ)G) . BMESWEAEESZAPREMER ** Rz 3L, BI LR kvargs.

TEZ 0] DA B4 2 PRI S50, U nT DA R L8 ] Be S 40048 e BRIAE -
W& Wargument RiIEFEFKHE . 245 H 400 K3 PR LIS, inspect.Parameter 2, function
—4pLJ PEP 362,

path entry — J&4E A 11 import path ) —NHIMAIE, 2x8path based finder I RAAREL T AR

path entry finder - J&1: A KDY T —A] XL sys . path_hooks (Rfipath entry hook) & [8] ) finder
W5 BRI T path entry g AiARHE .
5% importlib.abc.PathEntryFinder DA T #BKIEA D EIRA I SLIAA T

path entry hook — J&4E A LV — a8 XI5, 6 A8 WMol 2 8 R parh entry F R RSEE 75 D0 REAS (5
H sys.path_hook %R [E—A path entry finder,

path based finder - JE T B 1RM A 4REY BN —FP b2 £4555, WHE—Aimport path RIS

path-like object — PRI 4 LR DU RGNS . KX G0 DG DN FRRBEER str 80
bytes X%, lbWPAE— LI T os.PathLike MG . — A 3HF os.PathLike FRMIRTS

AV os. fspath () BREEEWN str 8L bytes BRI I REG KL, os.fsdecode ()
os.fsencode () A B KRBT str 3 bytes KBPWLER . XI5 & h PEP 519 5| Al

PEP “Python J{5iF2 " MYIESCHHE . —~ PEP wiije— it S0, i1 Python #H AR HLAEEL, stk
—~ Python (R F I b HUEBE BRI . PEP I 24 S (HORSf 1) S AR AR AL T4 BURF P B BEE R
PEP WA 5 th 2 BRI Wk DR 5 B I8 A B R A6 25T Python Y BET R4 5
SRR E LS . PEP BVEE A SUELEAL I AR IR, FF IR A [ R ARAC A SCRY .
Z: I, PEP 1,

portion — {5y 4 — A~ 44 25 AL B SR NSRS & (WATREAFL T — A zip SCPFWY) , HLpsE UL
PEP 420,

positional argument — {3/ & £ % Z: WLargument .

provisional APT - £/ API &5 APL 59 A7 B HERRAEARME B2 ) J5 A ORI 2 S . g ez . B
SRR @ E A S A E RS, (B RBHGARCE &, 0T BETERZ O IT & B 1 8 A U B 1
TGS ER (R AFEERRED ). WSO A2 ET - (UF APLBOINAZ Jik
% TR 3 )™ BRSPS IR A AT BB 25X AR
RITE X APL R UL, a5 AR E MR SN B a iy 27—l i) i oA iR
2R RSB —Fh ) JE A R R T %
X APAL BRI AR SR PERF SN W S, AN 2 T 0E S KIS BE BT IE . 10 UL PEP 411,

provisional package — ¥ {0 Z: Il provisional API,

Python 3000 Python 3.x ZAiFLMNERR (X4 FHEMA 3 ) R AAISIEE LI E BB T ) . AHHE
WG H “Py3k”,

Pythonic 7™ UK B B UL B A5G T Python i 5 i A XA FNBES, TIAS & (8 ) At i 5 vhad 1)
AR ok SRS . AN, Python 9% I WU SR (1] £or A IERA i [T — TR A S P Y BT I8
o W2 HAMTE SRR RREH, N IARIAZE Python A I S — MR
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for i in range(len(food)):
print (food[i])

I 7 ) S5 57355 B Pythonic (7535 f& 1IXFERY:

for piece in food:
print (piece)

qualified name — FE #iFx —NPASUS M BRRI A PR, s MSEERIY 2 JR VSR E S B b o SCROFEAN 2L B
ROk BT, AHE I PEP 3155, X T Z A RERIZE, FREA IR SR AR —E

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
] C |
>>> C.D.__qgualname___
'C.D!
>>> C.D.meth._gualname_
'C.D.meth'’

295 T 5 B, TR E S AR BRI PSS TR R B A, Hrp S A AL
, Bl email .mime.text:

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

reference count — 5| JiHEL X E X5 HIOECE . 24— XI5 TR B, 4B 93 TR oRE
e 51 THECHE Python AR R Uil 7 2 A Al Wiy, {H'E @CPython SEIL— A KBICE . sys BibE X
T—/> getrefcount () pR%L, T 03 AT B R MIERE X S 05 T

regular package — 5 AL LS B package, FIUWEER—4 _init__ .py XM HFE.
%2 Wnamespace package.

_slots__ —FPEYES R R R, 18 1 7T 5C T WA SC B Ja 1R S50 G AR R S B 3 LR 48 AT AR IR
TARGAT, HARZAFAHAE S, S RRBETE DB OUT R, BN R s,
HHA SRS

sequence — J7-5| —fifiiterable, "B CFREIE __getitem () RFRT VAR ARG AT R AL LR T
HELT —MREFFIIRER __len_ () Jrik. WEFIIREA 1ist, str, tuple fl bytes.,
WL dict WHH __getitem () M __len_ (), HEPINNBETHEMALTES, K e
e AR B g immutable BETTAREEEL

collections.abc.Sequence IR ELRE LT - MHEEFEEWE D, BT __getitem_ ()
A _len_ (), &MY count (), index (), _ contains__ () Ml __reversed_ () . A PAf#H
register () RAJEN LI FEH DAL

single dispatch — Yu53pjk —Ffigeneric funcrion f3RIBA, HELIZET PSR ERBOREREN .

slice — YJ I 18 HALE TR sequence F—ER XS . U)F@ i (8 Firtmic R QU2 R, 7 [1 4
JIALE B4 TEmIET, flil variable_name[1:3:5]. 4SS (Fin) FRCERZMEH slice X}
%,

special method — $§5k Jji% — 7 Python [ IR IA, FIRRIREASRABUAT R E B B AAT N 245 . X
MBI A FRIE AT 2k o FEIRTT AR SRS WL specialnames.,
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statement — {4y (EARRETFE (— AR CHY) AR, —ARIERIRT DA —Aexpression BRI K
SEEIWLER, HtN if. while % for,

text encoding — SCASRY JITF Unicode P4 Hf 20 i 0“7 3 HR 1A 20 35 -

text file — SCA P —FhEENS IS st XF4 K file object . B — SCAS SCHFRSE BRJE T ) — 418 1) 7 B9 s
T B shbBext encoding. SCAR U FAEFEASCAEE ("o 5 'w') FTHFHISCHF. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

HiESFbinary file T fRREW RS F 5 3 7 BYSCIRISR .

triple-quoted string — = 515 ¢FFh I RAM =AELNG ]S () SERGS ) W7RH. ENTEDRE
S RA M5 SRER TR A 2R, BREZMAL. ENARFRETR NG RE
e X BRESHIE S, H H A DABS B AT JOf 68 1 HEREAT , 1E20 5 STR A0 R R 5 1

type — B KA Yo E—AS Python W4 & TH AR X LREBEA —FIEA, FHEXT AR, [TPA
PiRIER __class__ &M, o2t type (obj) KIKEL.

type alias — 8R4 —RAAGFE S, QD7 2R U R BRI FE AR IRFT .
KRB BRI MR X 2w . Biln:

from typing import List, Tuple

def remove_gray_shades (

colors: List[Tuple[int, int, int]]) -> List[Tuple[int, int, int]]:
pass
A PASK R o AT
from typing import List, Tuple
Color = Tuple[int, int, int]
def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z 0, typing £l PEP 484, H A %t I T RE AN
type hint — B3R annotation NS R . K@M, BRENIE S B0R BIMETE & TG 287,

FAUER R T AT, Python ARESREEME, (HH A ESRA M THEME, T8 IDE S
A S,

AR, RIE MR R R BPE R T A typing. get_type_hints () Ry, {HJ5HAs &N
AATPA,

Z W, typing Hl PEP 484, AR HINRERI TR -

universal newlines — Jli 47 —FPiR AT 7=, RAT A FF- S8R0 AT 45 bR Unix (94745
TRAE "\n'. Windows [NZE "\r\n"' PAKIHIK Macintosh [JZ57E "\r'. &, PEP 278 il PEP 3116
Flbytes.splitlines () JfEHEZ M.

variable annotation — A8 s 7R X AR B 8 P annoration
TEFREAS B o 2R JE b, T8 PR A H A

class C:
field: 'annotation'

AFEARE T O AR L 2w s BINDA T AR B2 int FREURO(E:
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count: int = 0

AR TRYA T PEZH R RE I annassign —77 .
1S5 function annotation, PEP 484 F1 PEP 526, H. XTI R HEAHIAR .

virtual environment — JEISASE — R 2R B AYIZATISIREE, fuvF Python HJ PRI R e 203 Al
328 Python 53 % AU 2 481 7 — 4 iz 7105411 Python R FREFAIFH .
A venv,

virtual machine — EABVBL — £4 5 4 i 14 SR H PO, Python K S0VHL T B 17515 7 6 5 8 1
H)bytecode.

Zen of Python — Python 2 71111 Python i3 #0J5UN 527 , 7 T MR 5 0 S SORh 2 o 777 36 EL b P
AT BB A" import this”,
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BARIELEFIRA S 14

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

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

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

B.1 Python {898 BRKE

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

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 FF PYTHON 3.8.0 #§ PSF i a]tipiX

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

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

3.8.0 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 3.8.0 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 3.8.0 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 3.8.0 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
3.8.0.

4. PSF is making Python 3.8.0 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.8.0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.0
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.0, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—of
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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 3.8.0, Licensee agrees

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

C.2.2 FF PYTHON 2.0 ) BEOPEN.COM #F ] ipi{

BEOPEN PYTHON JT- 58 A MR 1 i

1.

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

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 THEREOF.

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

(continues on next page)
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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 g5 CNRI ¥ 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
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

(continues on next page)
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this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

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
AT 2 Python JATHU SIS =y BOPHI VAT RIS L, i R A S FLRIEA 1

C.3.1 Mersenne Twister

_random A BT http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 28 113,
. PAT MR s8Rt (7))

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

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

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

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

(continues on next page)
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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 HHLE ] getaddrinfo () fil getnameinfo () AL, XLEREIHALAE WIDE i H  (http:/www.
wide.ad.jp/) i ERAME SO

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE

(continues on next page)
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FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 REEEFRS

asynchat fll asyncore fEHEE DA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &

http.cookies Bl & PLFFEH:

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

(continues on next page)
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITIEER

trace BHAE AT

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zookol@zooko.com

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

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

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

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

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

C.3.6 UUencode 5 UUdecode F#h

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

(continues on next page)
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FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML & E2=EAH

xmlrpc.client MBS DA FHH:

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.3.8 test_epoll

test_epoll R F AT AEI:

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,

(continues on next page)
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distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION

OF

CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION

WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select HHKT kqueue Y AL & AR FEHA:

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

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

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

OR

SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

C.3.10 SipHash24

Python/pyhash.c 34417 Marek Majkowski’ %} Dan Bernstein [1{] SipHash24 38 1) 52

o BEHLATE:

<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
(continues on next page)
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to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c XML T CIEF R dtoa 1 strtod pR%L, HT-KF CIEF WSO R FAF R TH4%, |
David M. Gay )[R 44 SCHEIRAE T, %S 24 5 W A http://www.netlib.org/fp/ F#k. 2009 4E 3 H 16 H#Z3)
B SRR SO AL 7 AR FRBCRI AT R B

/‘k*‘k***‘k***********‘k***********‘k*********************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

* % o

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

C.3.12 OpenSSL

WERBEAER G AT, W hashlib, posix, ssl, crypt #EHLfii/i] OpenSSL FEok 4R mERE. Mo, &M T
Python [¥] Windows Fll Mac OS X %A% )3 i fiE 4k OpenSSL JFERYFE DL, Bt PATELLARBA H T OpenSSL /1]
UER 5 D

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.

(continues on next page)
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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

EORE I S A S S S S S N S N S S S S S S R S S i e S N S S R S S S N S . S S N N

* X o

*

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

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

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

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

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

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

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

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
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
(eayl@cryptsoft.com). This product includes software written by Tim

(continues on next page)
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*

*

*/

Hudson (tjh@cryptsoft.com).

Original SSLeay License

P A I S N S N S S S S S S N S S e A S N S e S S S S S S S S T S ST N S N S T S .

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
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. 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.

(continues on next page)
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*
* 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.]
*/

C.3.13 expat

BRAEME A ——with-system-expat BLE THIE, M pyexpat § AR E L7 expat Y5 ATHS DR A

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

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

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

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

C.3.14 libffi

PRIEMEH ——with-system-1ibffi Bl THE, EHN _ctypes ¥ REELZ S libfhi JHATHE DU EE):

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

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

C.3.15 zlib

R ARGE AR B 2lib ASKIFT TR T8, MIRE A5 2dib SRS ¥5 DR 2110 §7):

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

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

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

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i M2 M SE IR EE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

BRAEMH ——with-system-libmpdec U8 T, B0 _decimal BEHUALE M1 libmpdec FEfX#5 IAY
2.

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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N i EH

test £ (lib/test/xmitestdata/c14n-20/) ) C14N2.0 ik 2= {F e P T W3C W 5 https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR#E BSD ¥4 0]F (=23 %47:

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

104 Appendix C. FEsh E1i4E



https://www.w3.org/TR/xml-c14n2-testcases/
https://www.w3.org/TR/xml-c14n2-testcases/

Python Frequently Asked Questions, %&[F] 3.8.0

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

» Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

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

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

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