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i 2 sys.version, sys.hexversion PAM sys.version_info B34,
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1.1.13 EEREFLAFARE Python AXXETLAMMESESIA ?
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1.1.14 ZEHEIT Python HHXEIHEE ?
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1.2.3 APLEEMTEZR Python FAH) ?
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Fé@; %Hﬁ FRUEPEIR BB 25 A4 T AR B MRS . 1715 PyGame 3XFER 55 =y BEH R BEAT BY T9 K2 A i B2
f s,

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

>>> L = []

>>> dir (L)

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

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

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

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

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

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

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

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

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

[1]

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

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

WARARAEELTE Python FEELF I, ARATRESA 4B edu-sig HE/F5112<,
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2.1 —fRia)RR

2.1.1 Python FiXFiRHE RS ESREIAEFEER ., RIBEXERE?

Ao

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

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

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

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

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

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

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

AV Z 7. Python IDE tfF KA 4 . A 1EL4%
e Wing IDE (https://wingware.com/)
¢ Komodo IDE (https://komodoide.com/)

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



https://sourceforge.net/projects/pywin32/
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https://www.gnu.org/software/ddd
https://www.gnu.org/software/ddd
https://wingware.com/
https://komodoide.com/
https://www.jetbrains.com/pycharm/
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21.2 HFRAIARBURIRESRITHRSOH?

A1

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

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

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

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

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

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

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

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

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

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

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

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

2.1.4 REARWMEFER Python BFRIH ISR ?
S RMEPERLEITER 4T B SCRY Y PEP 8

221 YTEFHEN, Hta4LHM| UnboundLocalError ?

A I AE RR B T B RAL AR BB A, S AR IR % AR AURS 42 24 7521 UnboundLocalError 24> A&
EADSE/

PAT S :

>>> x = 10

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

>>> bar ()

10

IEHTAE, EREPAT A
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>>> x = 10

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

£:1531]—~ 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 h SRR EEFIE /T ERWPLHRN ?

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

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

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

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

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

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

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

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

h T WP L, AR B AT lambdas [ JRERAR R, XRREATEANKI T 4R <x BME

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

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

>>> squares[2] ()
4

>>> squares[4] ()
16

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

224 MTRERLELRTE?

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

config.py:

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

mod.py:

import config
config.x = 1
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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 PAEERAR ] import <module>” i) ATEUN, RS AR AT o {EZ 2458 —AMEAE A
S AR AR (R AR ALTE” ) HH AT TZAT, Bl . X2Rh
B MR A FRE AT, O ER — MBIRIEAEAT 3 A AR

TEXAGEOLR, QRES AU T— ek %l, WA AR AR S AR RS sh Bz sk gt . A
B, SR SE I, B AR DABER T A

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

A 24 T SR R sk S A P A B PR S AT S AL [R] 9 DS, A AT DA S AR S B AT R, 5
AAERRBOE (e APRARIERR P IAT O 30, IF 2 S AR NN, XA HAT . AR R 4
LR, R ] REA B S AR EZRR RO . TR, S UL AT RE 2 PR R 1 — A HR AL T
et HZUOMERR S 2 ety , RS LRk ik, B RS Fol 71, Bl
T HETE sys.modules A .

226 At AR ZEHZEIKINME ?
R ET I BIA 0 75 22 AR RT FRT 5L I e

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

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

PR KO ) 2 WO B BOAE QU B R Ge. (HSL PR DL AR ATt . BRI 2 A o 0 SO — IR P b A 7
SRR G R AR, SEANAS R B Y SRR, DI R ) S S TR R 2 5 X ISR AR B2
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HMRE S, RAAEXIRBINECE . PR JTAUA None RN AR AS I AR 242y X AT AZ X G 7 g
B AN S B By A DU T 3 Ak i
Because of this feature, it is good programming practice to not use mutable objects as default values. Instead, use None

as the default value and inside the function, check if the parameter is None and create a new list/dictionary/whatever if
it is. For example, don’t write:

def foo (mydict={}):

Hi2:

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

This feature can be useful. When you have a function that’s time-consuming to compute, a common technique is to
cache the parameters and the resulting value of each call to the function, and return the cached value if the same value is
requested again. This is called "memoizing”, and can be implemented like this:

# 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

You could use a global variable containing a dictionary instead of the default value; it’s a matter of taste.

2.2.7 MR ETESHEXEFSHMN—TRBEER S — TR ?

R B SRR+ A > PRI S0 R ES BT, R EF S 7. A5,
BERTRAGE S = 1 = 81 55—~ e BURH R X Se S50

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

g(x, *args, **kwargs)

2.2.8 XS zEAMT LK ?

Parameters are defined by the names that appear in a function definition, whereas arguments are the values actually passed
to a function when calling it. Parameters define what types of arguments a function can accept. For example, given the
function definition:

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

foo, bar F1 kwargs & func )&%, B, FEWHH func &, Fl0:
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’func(42, bar=314, extra=somevar)

the values 42, 314, and somevar are arguments.

229 A AEHIIRY haEHIIRX ?
ARG S A AU 1R T — A

>>> = 1]

= X

.append (10)

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

KKK X

PRATBEARHIE A A 2B 0 — LR T .
PR PR

1) Variables are simply names that refer to objects. Doing y = x doesn’t create a copy of the list — it creates a new
variable y that refers to the same object x refers to. This means that there is only one object (the list), and both x
and vy refer to it.

2) Lists are mutable, which means that you can change their content.

After the call to append (), the content of the mutable object has changed from [] to [10]. Since both the variables
refer to the same object, using either name accesses the modified value [10].

WERFATECR FFA AT AERS RS x:

>>> =5 # ints are immutable

>>> = X

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

HKoX X

>>>
6
>>> y

we can see that in this case x and y are not equal anymore. This is because integers are immutable, and when we do x
= x + 1 we are not mutating the int 5 by incrementing its value; instead, we are creating a new object (the int 6) and
assigning it to x (that is, changing which object x refers to). After this assignment we have two objects (the ints 6 and 5)
and two variables that refer to them (x now refers to 6 but vy still refers to 5).

Some operations (for example vy . append (10) and y.sort ()) mutate the object, whereas superficially similar op-
erations (forexampley = y + [10] and sorted (y) ) create a new object. In general in Python (and in all cases in
the standard library) a method that mutates an object will return None to help avoid getting the two types of operations
confused. So if you mistakenly write v . sort () thinking it will give you a sorted copy of vy, you'll instead end up with
None, which will likely cause your program to generate an easily diagnosed error.

However, there is one class of operations where the same operation sometimes has different behaviors with different types:
the augmented assignment operators. For example, += mutates lists but not tuples or ints (a_list += [1, 2, 3]
isequivalentto a_list.extend ([1, 2, 3]) and mutates a_list, whereas some_tuple += (1, 2, 3)
and some_int += 1 create new objects).

BmEZ:

* If we have a mutable object (List, dict, set, etc.), we can use some specific operations to mutate it and all the
variables that refer to it will see the change.
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If we have an immutable object (st r, int, tuple, etc.), all the variables that refer to it will always see the same
value, but operations that transform that value into a new value always return a new object.

If you want to know if two variables refer to the same object or not, you can use the is operator, or the built-in function
id ().

2210 RS HMEHSHROHEY (EBI5IRER) ?

Remember that arguments are passed by assignment in Python. Since assignment just creates references to objects, there’s
no alias between an argument name in the caller and callee, and so no call-by-reference per se. You can achieve the desired
effect in a number of ways.

1) By returning a tuple of the results:
def func2(a, b):
a = 'new-value' # a and b are local names
b=Db + 1 # assigned to new objects
return a, b # return new values
x, y = 'old-value', 99
x, y = func2(x, vy)
print (x, vy) # output: new-value 100
This is almost always the clearest solution.
2) By using global variables. This isn’t thread-safe, and is not recommended.
3) By passing a mutable (changeable in-place) object:
def funcl(a):
al[0] = "new-value' # 'a' references a mutable 1ist
al[1] = a[1] + 1 # changes a shared object
args = ['old-value', 99]
funcl (args)
print (args[0], args[l]) # output: new-value 100
4) By passing in a dictionary that gets mutated:
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) Or bundle up values in a class instance:
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
(FogkEh)
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(£ 50

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

There’s almost never a good reason to get this complicated.

Your best choice is to return a tuple containing the multiple results.

2.2.11 WfF7E Python pEIEFBI &L ?

You have two choices: you can use nested scopes or you can use callable objects. For example, suppose you wanted to
define 1inear (a,b) which returns a function f (x) that computes the value a*x+b. Using nested scopes:

def linear(a, b):

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

return result

Or using a callable object:

class linear:

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

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

In both cases,

taxes = linear (0.3, 2)

gives a callable object where taxes (10e6) == 0.3 * 10e6 + 2.

The callable object approach has the disadvantage that it is a bit slower and results in slightly longer code. However, note
that a collection of callables can share their signature via inheritance:

class exponential (linear) :
# _ _1init__ inherited
def _ call_(self, x):
return self.a * (x ** self.b)

Object can encapsulate state for several methods:

class counter:

value = 0

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

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

(Fogkss)
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(£ LT
def down (self):
self.value = self.value - 1
count = counter ()
inc, dec, reset = count.up, count.down, count.set

Here inc (), dec () and reset () act like functions which share the same counting variable.

2.2.12 fnfa7E Python EHIR 5 ?

In general, try copy . copy () or copy.deepcopy () for the general case. Not all objects can be copied, but most
can.

Some objects can be copied more easily. Dictionaries have a copy () method:

’newdict = olddict.copy ()

Sequences can be copied by slicing:

’new_l = 1[:]

2.2.13 WX EIM R FES B M ?

For an instance x of a user-defined class, dir (x) returns an alphabetized list of the names containing the instance
attributes and methods and attributes defined by its class.

2.2.14 HEYREBAEA R TIRIREGBHF 7

Generally speaking, it can’t, because objects don’t really have names. Essentially, assignment always binds a name to a
value; The same is true of def and class statements, but in that case the value is a callable. Consider the following
code:

>>> class A:

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

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

Arguably the class has a name: even though it is bound to two names and invoked through the name B the created instance
is still reported as an instance of class A. However, it is impossible to say whether the instance’s name is a or b, since both
names are bound to the same value.

Generally speaking it should not be necessary for your code to "know the names” of particular values. Unless you are
deliberately writing introspective programs, this is usually an indication that a change of approach might be beneficial.

In comp.lang.python, Fredrik Lundh once gave an excellent analogy in answer to this question:
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The same way as you get the name of that cat you found on your porch: the cat (object) itself cannot tell you
its name, and it doesn’t really care — so the only way to find out what it’s called is to ask all your neighbours
(namespaces) if it’s their cat (object)...

....and don’t be surprised if you’ll find that it’s known by many names, or no name at all!

2215 ESEEFNMRERRTA?

Comma is not an operator in Python. Consider this session:

>>> "all ln llbll, "all
(False, 'a')

Since the comma is not an operator, but a separator between expressions the above is evaluated as if you had entered:

’(nan in llbll)’ ngn

not:

’na" in ("b", nan)

The same is true of the various assignment operators (=, += etc). They are not truly operators but syntactic delimiters in
assignment statements.

2.2.16 Is there an equivalent of C’s ”?:” ternary operator?

Yes, there is. The syntax is as follows:

[on_true] if [expression] else [on_false]

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

Before this syntax was introduced in Python 2.5, a common idiom was to use logical operators:

[expression] and [on_true] or [on_false]

However, this idiom is unsafe, as it can give wrong results when on_true has a false boolean value. Therefore, it is always
better tousethe ... if ... else ... form.

2.2.17 Is it possible to write obfuscated one-liners in Python?

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

from functools import reduce

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

# First 10 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))))

Qi3]
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(£ 50

# 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+ty,map (lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=i, Sx=Sx,F=lambda xc,yc,x,Vv,k, f=lambda xc,yc,x,y,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-Iu)/Sy), range (Sy
y))) (=2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \_ _ /J /| / |__ lines on screen

# %4 %4 / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

Don't try this at home, kids!

2218 RHWSHIIRPHML (/) BRHHLER?

A slash in the argument list of a function denotes that the parameters prior to it are positional-only. Positional-only
parameters are the ones without an externally-usable name. Upon calling a function that accepts positional-only parame-
ters, arguments are mapped to parameters based solely on their position. For example, pow () is a function that accepts
positional-only parameters. Its documentation looks like this:

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

pow (%, y, z=None, /)
Equivalent to x**y (with two arguments) or x**y % z (with three arguments)

Some types, such as ints, are able to use a more efficient algorithm when
invoked using the three argument form.

The slash at the end of the parameter list means that all three parameters are positional-only. Thus, calling pow () with
keyword arguments would lead to an error:

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

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

Note that as of this writing this is only documentational and no valid syntax in Python, although there is PEP 570, which
proposes a syntax for position-only parameters in Python.

2.3 YFHFFER

2.3.1 tnfa4EE+7< Bt HIF0)\ 2 I 7

To specify an octal digit, precede the octal value with a zero, and then a lower or uppercase “0”. For example, to set the
variable ”a” to the octal value ”10” (8 in decimal), type:
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>>> a = 0010
>>> a

999

Hexadecimal is just as easy. Simply precede the hexadecimal number with a zero, and then a lower or uppercase "x”.
Hexadecimal digits can be specified in lower or uppercase. For example, in the Python interpreter:

>>> a = 0xab
>>> a
165
>>> Db
>>> Db
178

0XB2

2.3.2 At 4-22//10 5RE-3 ?

It’s primarily driven by the desire that i % J have the same sign as j. If you want that, and also want:

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

then integer division has to return the floor. C also requires that identity to hold, and then compilers that truncate 1 //
j need to make 1 % J have the same sign as i.

There are few real use cases for i % j when J is negative. When j is positive, there are many, and in virtually all of
them it’s more useful for 1 % j to be >= 0. If the clock says 10 now, what did it say 200 hours ago? -190 % 12
== 2isuseful; -190 % 12 == -10 is a bug waiting to bite.

2.3.3 IR FFHRERARF?

For integers, use the built-in int () type constructor, e.g. int ('144') == 144. Similarly, float () converts to
floating-point, e.g. £loat ('144"') == 144.0.

By default, these interpret the number as decimal, so that int ('0144') == 144 and int ('0x144") raises
ValueError. int(string, base) takes the base to convert from as a second optional argument, so
int ('0x144"', 16) == 324. If the base is specified as 0, the number is interpreted using Python’s rules: a leading
’00’ indicates octal, and ’0x’ indicates a hex number.

Do not use the built-in function eval () if all you need is to convert strings to numbers. eval () will be significantly
slower and it presents a security risk: someone could pass you a Python expression that might have unwanted side effects.
For example, someone could pass __import__ ('os') .system("rm —-rf S$HOME") which would erase your
home directory.

eval () also has the effect of interpreting numbers as Python expressions, so that e.g. eval ('09"') gives a syntax
error because Python does not allow leading 0’ in a decimal number (except °0’).

2.3.4 YA FRIRAF R ?

To convert, e.g., the number 144 to the string ’144’, use the built-in type constructor st r () . If you want a hexadecimal or
octal representation, use the built-in functions hex () or oct () . For fancy formatting, see the f-strings and formatstrings
sections, e.g. "{:04d}".format (144) yields '0144"'and "{:.3£f}".format (1.0/3.0) yields '0.333".
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2.3.5 IS FFFER ?

You can’t, because strings are immutable. In most situations, you should simply construct a new string from the various
parts you want to assemble it from. However, if you need an object with the ability to modify in-place unicode data, try
using an 10.StringIO object or the array module:

>>> import io

>>> s = "Hello, world"
>>> sio = i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sio.write ("there!™)
6

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

>>> import array

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

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

>>> print (a)

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

'yvello, world'

2.3.6 nfa{EAFFrEREMEN/GE 7
HEPBAR

» The best is to use a dictionary that maps strings to functions. The primary advantage of this technique is that the
strings do not need to match the names of the functions. This is also the primary technique used to emulate a case
construct:

def al():
pass

def b():
pass

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

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

o [ NERE getattr ()

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

Note that getattr () works on any object, including classes, class instances, modules, and so on.

This is used in several places in the standard library, like this:
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class Foo:
def do_foo(self):

def do_bar (self):

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

e Use locals () oreval () toresolve the function name:

def myFunc () :
print ("hello™)

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

f = eval (fname)
£0)

Note: Using eval () is slow and dangerous. If you don’t have absolute control over the contents of the string,
someone could pass a string that resulted in an arbitrary function being executed.

2.3.7 BBHEL5 Perl Y chomp() HFJ¥MIFAZE, AFMNFFEDRBREMEIRITH ?

Youcanuse S.rstrip ("\r\n") toremove all occurrences of any line terminator from the end of the string S without
removing other trailing whitespace. If the string S represents more than one line, with several empty lines at the end, the
line terminators for all the blank lines will be removed:

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

- "\r\n")

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

'line 1 '

Since this is typically only desired when reading text one line at a time, using S.rstrip () this way works well.

2.3.8 Is there a scanf() or sscanf() equivalent?

A TBIXFER] o

For simple input parsing, the easiest approach is usually to split the line into whitespace-delimited words using the
split () method of string objects and then convert decimal strings to numeric values using int () or £loat ().
split () supports an optional "sep” parameter which is useful if the line uses something other than whitespace as a
separator.

For more complicated input parsing, regular expressions are more powerful than C’s sscanf () and better suited for the
task.
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2.3.9 'UnicodeDecodeError’ &’UnicodeEncodeError #&izEHA4ER?

T, unicode-howto

24 hgE

241 FHEFKIBT . ZI0FTIBRERE ?

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

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

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

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

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

HISRAREL 2551240 Python FLVFRGRLR, A% —38 T AT DUIARER ST, BI40, Cython AT LLKFRYMI
{1y Python {URSNA 4% % C 4™, I FLATDLEVE % RIRAST-4 EAT . Cython o DURI 4% (FIWT Ay
FIVERE) b U R REI R . ARG C ARFEREREAT (5.0, T AH CL44°5 write a C extension

module .
S UL:
LIINE PEREHE S 1Y wiki LT

242 BENFHBRERE—RBHRBAYFERMA?

str and bytes objects are immutable, therefore concatenating many strings together is inefficient as each concatenation
creates a new object. In the general case, the total runtime cost is quadratic in the total string length.

To accumulate many st r objects, the recommended idiom is to place them into a list and call str. join () at the end:

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A=A BN io.StringTI0)

To accumulate many bytes objects, the recommended idiom is to extend a bytearray object using in-place con-
catenation (the += operator):

22 Chapter 2. G2 I jo)j%



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

Python Frequently Asked Questions, 4% 3.8.0a4

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

2.5 F5l (JTA/FIFR)

2.5.1 tnfafE AT R 2 B H#HITHR ?

The type constructor tuple (seq) converts any sequence (actually, any iterable) into a tuple with the same items in the
same order.

For example, tuple ([1, 2, 3]) yields (1, 2, 3) and tuple('abc') yields ('a', 'b', 'c'). Ifthe
argument is a tuple, it does not make a copy but returns the same object, so it is cheap to call tuple () when you aren’t
sure that an object is already a tuple.

The type constructor 1ist (seq) converts any sequence or iterable into a list with the same items in the same order.
For example, 1ist ((1, 2, 3)) yields [1, 2, 3] and list ('abc') yields ['a', 'b', 'c']. If the
argument is a list, it makes a copy just like seq [ :] would.

2.5.2 HAaRBIBFS ?

Python sequences are indexed with positive numbers and negative numbers. For positive numbers O is the first index 1 is
the second index and so forth. For negative indices -1 is the last index and -2 is the penultimate (next to last) index and
so forth. Think of seq[-n] as the same as seqg[len (seq)-n].

Using negative indices can be very convenient. For example S[:-1] is all of the string except for its last character,
which is useful for removing the trailing newline from a string.

2.5.3 wnfaLAtE RBSIR RIS XS 7
i reversed () WEKEL, iXJ& Python 2.4 FR{{ Tl EE:

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

XA SRS, T2 H S — A B I WP (47 B AS AEA TR A
£ Python 2.3 B, Zn] ARE I &) i34

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

2.5.4 T M IR MERERT ?
A1 FANTHCARA RO VFZ I SRIEANTE , 7525 Python Cookbook:

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

WEREANBEERHPIIR, EXHETHY . RJGAIIFRRBIE T, MEREZ
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if mylist:
mylist.sort ()
last = mylist[-1]
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:
last = mylist[i]

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

’mylist = list (set(mylist))

RPNV RIPAR A, NEREZ I, AR 251 R

2.5.5 {RIN{A7E Python fpEIE— 4 ?
it i1 51 2%

["this", 1, "iS", nanu, "array"]

Lists are equivalent to C or Pascal arrays in their time complexity; the primary difference is that a Python list can contain
objects of many different types.

The array module also provides methods for creating arrays of fixed types with compact representations, but they are
slower to index than lists. Also note that the Numeric extensions and others define array-like structures with various
characteristics as well.

To get Lisp-style linked lists, you can emulate cons cells using tuples:

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

If mutability is desired, you could use lists instead of tuples. Here the analogue of lisp caris 1isp_list [0] and the
analogue of cdris 1isp_list [1]. Only do this if you're sure you really need to, because it’s usually a lot slower than
using Python lists.

2.5.6 INfIEIES 45 7
R RE IR IV — G BRI 2 4

’>>> A = [[None] * 2] * 3

WERGATEIE, BERAZ I

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

R, SEAEN, EXEBRES MIE:

>>> A[0][0] = 5
>>> A
[[5, None], [5, None], [5, None]]
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The reason is that replicating a list with * doesn’t create copies, it only creates references to the existing objects. The * 3
creates a list containing 3 references to the same list of length two. Changes to one row will show in all rows, which is
almost certainly not what you want.

The suggested approach is to create a list of the desired length first and then fill in each element with a newly created list:

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

This generates a list containing 3 different lists of length two. You can also use a list comprehension:

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

Or, you can use an extension that provides a matrix datatype; NumPy is the best known.

2.5.7 WfAEHENATF—RIIMR ?
1 5 S PR -

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

2.5.8 Attt afEF@mm _tuple[il+=[ ‘item’ ] 5| A% ?
This is because of a combination of the fact that augmented assignment operators are assignment operators, and the

difference between mutable and immutable objects in Python.

This discussion applies in general when augmented assignment operators are applied to elements of a tuple that point to
mutable objects, but we’ll use a 1ist and += as our exemplar.

WERARE

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

TypeError: 'tuple' object does not support item assignment

The reason for the exception should be immediately clear: 1 is added to the objecta_tuple [0] points to (1), producing
the result object, 2, but when we attempt to assign the result of the computation, 2, to element 0 of the tuple, we get an
error because we can’t change what an element of a tuple points to.

Under the covers, what this augmented assignment statement is doing is approximately this:

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

TypeError: 'tuple' object does not support item assignment

It is the assignment part of the operation that produces the error, since a tuple is immutable.

When you write something like:

25. FE5I (FRAA/FIE) 25
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>>> a_tuple = (['foo']l, 'bar'")
>>> a_tuple[0] += ['item']
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

The exception is a bit more surprising, and even more surprising is the fact that even though there was an error, the append
worked:

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

To see why this happens, you need to know that (a) if an object implements an __iadd___ magic method, it gets called
when the += augmented assignment is executed, and its return value is what gets used in the assignment statement; and
(b) for lists, __iadd___is equivalent to calling extend on the list and returning the list. That’s why we say that for
lists, += is a "shorthand” for 1ist .extend:

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

[1]

This is equivalent to:

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

The object pointed to by a_list has been mutated, and the pointer to the mutated object is assigned back to a_1ist. The
end result of the assignment is a no-op, since it is a pointer to the same object that a_ 11 st was previously pointing to,
but the assignment still happens.

Thus, in our tuple example what is happening is equivalent to:

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

TypeError: 'tuple' object does not support item assignment

The __iadd___ succeeds, and thus the list is extended, but even though result points to the same object that
a_tuple [0] already points to, that final assignment still results in an error, because tuples are immutable.

25.9 FHBFH—INMEZMHEFE: {REERA Python fiff—4* Schwartzian FFifL ?

BB AT Perl #11X 1) Randal Schwartz, Bl F B AT ZBGTEI " HEFH (sort value) ™ fy B2 %51 3%
i TCE Y THEF . 7E Python 1, (fiff] 1ist.sort () H¥EM key 8L

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

2.5.10 fnfaiRHE IR PEIEM — N INRBFITHRF ?
FENETEDCAE R, MERIIRITHIT, BIEEEIRN TR,
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>>> listl = ["what", "I'm", "sorting", "by"]

>>> 1list2 = ["something", "else", "to", "sort"]

>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> 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])

If you find this more legible, you might prefer to use this instead of the final list comprehension. However, it is almost
twice as slow for long lists. Why? First, the append () operation has to reallocate memory, and while it uses some
tricks to avoid doing that each time, it still has to do it occasionally, and that costs quite a bit. Second, the expression
“result.append” requires an extra attribute lookup, and third, there’s a speed reduction from having to make all those
function calls.

2.6 HxR

26.1 tam3d?

FBE I PTG R QR R E X R KX R PCUBAHOR QIS AR 5, LB REE T RE TR
R (mtk) s (Orik).

FKA[PART s A HAME, PR RS (ES), BEARFZRIEIER Ik, R T DA i 4kk ok %
LML X AL Bilan: VT HEA — Mailbox RERMEMIREMEA M L., BT MboxMailbox,
MaildirMailbox, OutlookMailbox T ACFRA Fhi: & HEAEAE = .

26.2 taRKHE?

iR BRI PR R R RAXR x BRI, @ERN x . name (arguments. . .) .

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

2.6.3 {t4ag self ?

Self HJ2 7 kS — SR HE MR Gl W FHEARBIEALH] <, H Ik meth (self, a, b,
c) Ebr EWIZPARHN x .meth (a, b, c) 5 M THRHMKINESPIRA meth (x, a, b, ) .

BIESF A 4L REF ikE SRR B XAER “self” ?
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2.6.4 IMTIEEMNRETRALTE X H FHEAIEH ?

Use the built-in function isinstance (obj, cls). You can check if an object is an instance of any of a num-
ber of classes by providing a tuple instead of a single class, e.g. isinstance (obj, (classl, class?2,
..) ), and can also check whether an object is one of Python’s built-in types, e.g. isinstance (obj, str) or
isinstance (obj, (int, float, complex)).

Note that most programs donotuse i sinstance () on user-defined classes very often. If you are developing the classes
yourself, a more proper object-oriented style is to define methods on the classes that encapsulate a particular behaviour,
instead of checking the object’s class and doing a different thing based on what class it is. For example, if you have a
function that does something:

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

A better approach is to define a search () method on all the classes and just call it:

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

class Document:
def search(self):

# code to search a document

obj.search()

265 fta2NHE?

Delegation is an object oriented technique (also called a design pattern). Let’s say you have an object x and want to change
the behaviour of just one of its methods. You can create a new class that provides a new implementation of the method
you’re interested in changing and delegates all other methods to the corresponding method of x.

Python programmers can easily implement delegation. For example, the following class implements a class that behaves
like a file but converts all written data to uppercase:

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)

Here the UpperOut class redefines the write () method to convert the argument string to uppercase before calling
the underlying self.__outfile.write () method. All other methods are delegated to the underlying self.
__outfile object. The delegation is accomplished via the __getattr__ method; consult the language reference
for more information about controlling attribute access.
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Note that for more general cases delegation can get trickier. When attributes must be set as well as retrieved, the class must
define a ___setattr__ () method too, and it must do so carefully. The basic implementation of __setattr__ ()
is roughly equivalent to the following:

class X:

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

Most __setattr__ () implementations must modify self.__dict__ to store local state for self without causing
an infinite recursion.

2.6.6 IN{TMBREIAIRAESTE AESEPE LB FE?

Use the built-in super () function:

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

For version prior to 3.0, you may be using classic classes: For a class definition such as class Derived (Base) :
you can call method meth () defined in Base (or one of Base’s base classes) as Base.meth (self,
arguments. . .). Here, Base.meth is an unbound method, so you need to provide the self argument.

2.6.7 IR BLAEE R E 7

You could define an alias for the base class, assign the real base class to it before your class definition, and use the alias
throughout your class. Then all you have to change is the value assigned to the alias. Incidentally, this trick is also handy
if you want to decide dynamically (e.g. depending on availability of resources) which base class to use. Example:

BaseAlias = <real base class>

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

2.6.8 INfa BIERISKBUBFIRIE R TG E?

Both static data and static methods (in the sense of C++ or Java) are supported in Python.

For static data, simply define a class attribute. To assign a new value to the attribute, you have to explicitly use the class
name in the assignment:

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
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c.count also refers to C. count for any c such that isinstance (c, C) holds, unless overridden by c itself or
by some class on the base-class search path from c.___class___ back to C.

Caution: within a method of C, an assignment like self.count = 42 creates a new and unrelated instance named
”count” in se1£f’s own dict. Rebinding of a class-static data name must always specify the class whether inside a method
or not:

C.count = 314

Static methods are possible:

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

However, a far more straightforward way to get the effect of a static method is via a simple module-level function:

def getcount () :
return C.count

If your code is structured so as to define one class (or tightly related class hierarchy) per module, this supplies the desired
encapsulation.

2.6.9 tnfay7E Python hEHMEERH (HiE) ?

XSRS BB TR, AR REE 5 1 5 DAL i e R R S0
1E C++ i, REEHS

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

}

f£ Python H, A/ S — MU KA, SEEOASBERITA O, Bian:

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

XASEAAER, B 2R
PRI AZAR— A KSR, Bl

def _ init__ (self, *args):

AR IR 5 338 T B A D7 € S
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26.10 X {EH __spam , HREBFF—1I xF _SomeClassName__spam BJEiR{S
2.

Variable names with double leading underscores are “mangled” to provide a simple but effective way to define class private
variables. Any identifier of the form ___spam (at least two leading underscores, at most one trailing underscore) is textu-
ally replaced with _classname__spam, where classname is the current class name with any leading underscores
stripped.

This doesn’t guarantee privacy: an outside user can still deliberately access the ”_classname__spam” attribute, and private
values are visible in the object’s __dict__. Many Python programmers never bother to use private variable names at
all.

2.6.11 RWAT LT __del {BREMBRIRILEFAAE.
A JLASFT G 50 -

The del statement does not necessarily call __del__ () — it simply decrements the object’s reference count, and if this
reaches zero ___del__ () is called.

If your data structures contain circular links (e.g. a tree where each child has a parent reference and each parent has
a list of children) the reference counts will never go back to zero. Once in a while Python runs an algorithm to detect
such cycles, but the garbage collector might run some time after the last reference to your data structure vanishes, so
your __del__ () method may be called at an inconvenient and random time. This is inconvenient if you're trying to
reproduce a problem. Worse, the order in which object’s __del__ () methods are executed is arbitrary. You can run
gc.collect () toforce a collection, but there are pathological cases where objects will never be collected.

Despite the cycle collector, it’s still a good idea to define an explicit close () method on objects to be called when-
ever youre done with them. The close () method can then remove attributes that refer to subobjects. Don’t call
__del__ () directly—__del__ () shouldcall close () and close () should make sure that it can be called more
than once for the same object.

Another way to avoid cyclical references is to use the weakref module, which allows you to point to objects without
incrementing their reference count. Tree data structures, for instance, should use weak references for their parent and
sibling references (if they need them!).

Finally, if your __del__ () method raises an exception, a warning message is printed to sys.stderr.

2.6.12 IN{AZRENLE TERBIFTR BRI TR ?

Python AERERZE (P ERAL) WA L. T DAXT MM i s BCE T o, DA PR B ARSI 355
PN AR BRI A S0

2.6.13 Afta id() MERBERTEH—H) ?

id () R E—AEEL, AR B A A R PRI @ ME—R) . A 7E CPython Y, TR XS R AY A A7 HILIL
FH?U\/ W RAELENNAEF MR Z )G, T8 QR R BAE WA P R RA B X 3ERE T

X R

>>> id(1000) # doctest: +SKIP
13901272
>>> 1d(2000) # doctest: +SKIP
13901272
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XA id JET 2 B BT AR BEO R, HAEIAT 1d O WRJGILRMMER . 20 R 2 A id B R 54k
TSR, QIR G — 51

>>> a = 1000; b = 2000

>>> id(a) # doctest: +SKIP
13901272

>>> id(b) # doctest: +SKIP
13891296

2.7 1EIR

2.7.1 O El3E.pyc X% ?

When a module is imported for the first time (or when the source file has changed since the current compiled file was
created) a . pyc file containing the compiled code should be created ina ___pycache___ subdirectory of the directory
containing the . py file. The .pyc file will have a filename that starts with the same name as the . py file, and ends
with . pyc, with a middle component that depends on the particular python binary that created it. (See PEP 3147 for
details.)

One reason that a . pyc file may not be created is a permissions problem with the directory containing the source file,
meaning that the __pycache__ subdirectory cannot be created. This can happen, for example, if you develop as one
user but run as another, such as if you are testing with a web server.

Unless the PYTHONDONTWRITEBYTECODE environment variable is set, creation of a .pyc file is automatic if you're
importing a module and Python has the ability (permissions, free space, etc...) to create a __pycache___ subdirectory
and write the compiled module to that subdirectory.

Running Python on a top level script is not considered an import and no . pyc will be created. For example, if you have
a top-level module foo . py that imports another module xyz . py, when you run foo (by typing python foo.py
as a shell command), a . pyc will be created for xyz because xyz is imported, but no . pyc file will be created for foo
since foo . py isn’t being imported.

If you need to create a .pyc file for foo — that is, to create a . pyc file for a module that is not imported — you can,
using the py_compile and compileall modules.

The py_compile module can manually compile any module. One way is to use the compile () function in that
module interactively:

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

This will write the .pyc toa__pycache__ subdirectory in the same location as foo . py (or you can override that
with the optional parameter cfile).

You can also automatically compile all files in a directory or directories using the compileall module. You can do
it from the shell prompt by running compileall.py and providing the path of a directory containing Python files to
compile:

’python -m compileall .

2.7.2 AR B S RIRR B FR 7

RN AE S A PUE X4 mAE R name_ KA CROBRAFR. WREMEDY '__main_ ', FEJY
P AETT. R, e AR RS bR M ar oA R m s A4, I RAERA _ name_ 2
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&, APETZJER AR

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

2.7.3 TR ESAN ?

TR AT DA AR :
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

] R - DA T AT 22 R

s HILTA foo

o QIEHT foo %S4 RS &

» foo W diFIF I UG IAT

» foo § A bar

o QIE T HT bar 5S4 RAR R

* bar B IR AT

* bar A foo (XA (no-op ), BENEZA 144 foo FRIH)

¢ bar.foo_var = foo.foo_var
BJa—RIKT, PR Python i %A fifkE foo, T foo i4x s 5 F AR 221 .
AR import foo , AJEEMAEERMMG I foo. foo_var W, A ALRFERISE.
AN (D) =R ReRI R T

Guido van Rossum # i ] from <module> import ..., H¥FrEMMEBHERET .. &R2ARHZE
AR IR AL KRR 3 S B R X MR AR ) I ARG A <module> . <name>

Jim Roskind FHAERE MBI 4 DA I A 720 3K -
o T (BRER, RERIATRESARERNE)
s BN
s WA (BFENSAE GBI 2R .
van Rossum ANEUXFI ), B A IUAE— R AR R, (ERRR o YA S5 2L
Matthias Urlichs B A AURY, DAEESEATEIRIHTA .
X LRI T B A EHEF .
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2.7.4 __import__ ('x.y.z’) iR[E <module ’x’>; tn{T 3k z?

Z M importlib K EL import_module () :

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

275 HEFET SATHERHAEFSAER, ZIETLZHEERUEK. AHAoEH 7

HFRCEEA— R, Python U — R ABTEISHSUSIER SCIF . WERAX AR, FE— D HIFSHR
AWM, BARER S S AR R EEARII, 84 B AR R AT R OB R AT 2 . i o E i
e B, 3T DA T A

import importlib
import modname
importlib.reload (modname)

e

o XA 100% 7 Te—5 . Rl & A h iE A sk

from modname import some_objects

REARSE G THACAS ) AR G o AR 5 98 5L, WIS S S A F) S S B A PR 265 3. XM
FEOAUNFEFT N

>>> import importlib

>>> import cls

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

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

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

WERATEDH2ERI G “BRiR”, R A ol 2 Tt -

>>> hex (id(c._ _class_ ))
'0x7352a0"

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

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.

VRl DV RA L U 2R BT A RE N — 2B liE 2R B, Z)E:

’>>> x = 1.2

|

QXE%%ﬁ%5+ﬁﬂ%ﬁliCﬁ%%@%ﬁ@ﬁ,@%%é%?ﬁoﬁﬁﬂ%m%i,i%ﬁ%%
2

’1.00llOOllOOllOOl1001100llOOllOOll00110011001100110011 (binary)

Wt Hbik

’1.1999999999999999555910790149937383830547332763671875 (decimal)

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

3.4 At 4 Python ZFFERRA TR 7

AL

— MRS FIE AR AR, EWE AT ATERE N A BL S W, I BAFME TR E A
. Xt T4 RIS 22 8] XA P 22—

72, Python W FAF PN SHT A “HA” o ALMEHEEA SKFE 8 O HAE, A&
Python w1, ALAZHEERA SF 7455378 RN HAAE -

3.5 At awsMEREENLFIEARAPEXER “self” ?

XAMEIAfEAE T Modula-3 155 . T Z RN ERaEN @ IER A .

Hoe, EHRRERL, SRR ITIASEA TR R R, Pk self. x B self.meth () AJLAVE
FEMRD], RIBEEAHIE R E L, WM TiA. 6 CH+ o, ] DA kD Ryl as S e iR )
W (Rt R AR AN WL BA 2 iR ) ——(HJ2AE Python W AT eyl As i p ], BT AS A A 45288 5 SUA e
SE o 28 C+ Ml Java AR HEROR SO R RAT mo B2, PR A S Ok S = AT AT

HWR, X RE AR 2 B 5 | s e R %7, AT BRRRIETE . AE Cr+ 1, QSR ARAE AR IR A 2
HEEEEPRTIE, RO B8 AF — 7£ Python YRV PAYRE baseclass.methodname (self,
<argument list>), XXF __init_ () FEIEFEEH, SR EIRER FEEEY RE SR
¥, A PAKERN O X 328 R
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G, BT AR TER R T Python ARt Rl As Bt (AR AE 1) 7R BRI PIB(ELAY AR LE 2
Of BBA M2 R ) WA, S AARRR 7 s R — IR T 70— SE B A B T A 2
— RS, BRIl TEESCIE) (T RCRER ) o CH+ i FRRMEX —5{, {HJ2 Python 34
R, AUBOH TIEAH S IA BRI 2A0 self. var REFHIFY XA, SR, X
TR SEHIA R, UARE self . var FIRERXTTIENTBRIAEIRE Z PR T AR B H . Hih)
WYL, AR R A S BIAR RATAE T WA AR a4 23 E) SRR 2 Python SR A 44 251 .

3.6 At AFRHERAXPIRIE ?

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

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

{HAE Python 95 il 5 ik A

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

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

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

}

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

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

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

AR E T B ERMRAWS] 1, (HlEH AU while Troe” ik J5 0] 5

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

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

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

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

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

1E4N Guido T :

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

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

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

3.8 Aft4 join() B—NMFHBHEMAZIRITHSGE ?

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

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

FERT:

’"l, 2, 4, 8, 16"

SO A P DL R

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

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

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

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

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

3.9 REASH?

WERBATG S, W try/except HREGRCEMR R o SCFR LAk i B 5100, 78 2.0 ZHiHY) Python JiUAR . i
XA ST

38 Chapter 3. &it#055 5% I 6 RE
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try:
value = mydict [key]

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

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

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

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

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

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

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

def function_1(...):

functions = {'a': function_1,

'b': function_2,

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

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

def visit_a(self, ...):

def dispatch(self, wvalue):

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

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

311 BEFRERBEPENLE, MESRBSETRERSGNSES
Bg 7

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

3.10. »{t4 Python % %# switch 5} case iE4) ? 39
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HS 20 Siafie, Stackless Python f—NSg EHUFBOTRIMREEIERS, T DAk C Hitk.

3.12 Aft4 lambda RiAXAEEBEIEL 7

Python f{}j lambda ik AN BERL 154, R4 Python HYTEVEME JLAN BEAL P ik BAE £ h X N FRHITE ) . SR,
1E Python H, X FfAN@— N EW RS, 5 HAE S I INTIsERY lambda 2 5UR[H], Python [¥) lambdas -
e FhEGOAT S, SRS LRI

PR 452 Python W55 —2%F 4, nl AYEAHLE R M AEEH . BHtt, (fF] lambda 177 i A S pR
ME—fE s R RN TR Zh R — 2 R — X 2 — N T BRSO 5 (5 lambda &3k 3 AE il X 5 288 5¢
) B R AR R

3.13 TTLLUI Python %RiZHH2EMREE, C HEMIESD 7

Cython K7 A n] HeE R 1Y Python BRI A S %2 C P . Nuitka j&— - Python i il C++ U HIHT%
Gy, BAESCRPERERY Python 155 . Bi4MiFM Java, W[PA%IE VOC .

3.14 Python IN{a&BHE ?

Python 774 BER A1y BUR T 5L 8. Python fARIESEBLCPython S5 | T HORAR A /T 5 RS 5, FH-6
J 55— FHLHRR NSRS IIEER I ERAT AR A I SR A 2 A mT 5 1) O OB R B3 B 2 B & o ge A
BREZMUE T RATEIR I BREORIAGE T HE A8 2 B ek %L

fHZ, HARSIHL (A Jython B¢ PyPy ), ) W AMKIURRIRUHL, 4058 RS M o An5R4RAY Python 1Y
T 5 TR BAT WX AR 22 57 T e 28— LRl A RS AL D R

fE—4E Python I H, PAURAUAD (FF CPython  TAEMARLT) W RESHEIS SCIFRiAST:

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

ks b, i CPython (5| VT BUAWIHA R BT 5, REASBIBIER f H & RIATRT— A3k SR, X164
) GC, XEESCAFXI G RELAAR IR ] 1B (RTREARAS A Te)(a] b ) wioliedle (R o
USRS S AT ) TAL A python SEELAY AU, IR S8 5006 PRI SCPF el Bl with 15475 TCiE WA BT 2 40
i, EHARL

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

3.15 %t 4 CPython Ffe FE S G LR EIK 5 7

e, B CBRIERHE, RBCRAERSRL. (A9, RRATE Bochm GC . BEAT X 5 HMNTH (1
ARFATE) WA, TR LRENE, [R5 2EII; Eik Python HH'E, FE4H
BT

40 Chapter 3. g itF0/7 %% R o &%
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4 Python fix A2 HAh N R B, L4000 GC M h— . #ES7 ) Python H, 1] DA GC R
F A AR Y malloc() 1 free(), i A Python [ AR F AT REA M € & & malloc() fil free(), 1Al
AEANEEZE Python 1. PUZE, CPython 0] DATEAf#LEZHE malloc() F11 free().

3.16 CPython BHEt At AFERAAEAE?

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

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

317 Hit4F B TEANFIREIELE 7

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

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

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

3.18 R ZEI7E CPython fhcEny ?

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

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

3.19 FHEIN{F7E CPython thstin ?

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

FUL TAET AO2 M hash () B RKEOTR 7 ML AP AF A 5> B hash fQRS . hash (CR AR S A4~k
REAY R T MTAZARAR K B4, "Python” [ hash {f4-539294296, ifii”python”(— 4% LA A 747 A7) (1 hash
{H>H 1142331976, SXJ5, hash (U H T A BACH PR E R (0 B BB E Y ST AT A ] Y
hash {f, X R 7Y BEE AIRE] - O(1), M Big-O FR/Rik - AR — 1Mt

3.16. CPython RHE At ATBERFAERRE ? 4
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3.20 Mt key ARERALHY ?

UL Ay RSB A SR ETT S S A (R AT AR . SRR AT AR R, WIHAE AT R AR fh, PRI
WA E S ARG, H2, T TR B U L A E R R M LR, A oA
BEUEEH . R)5, UARZEAE T I P AR R BRI, FFCAREIE, O HMAEAR . AR R
HIBME, MASEEE, FOATERIG AR H R EIRR R ES A AL

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

EAFE i — LR R R 5 -

o WAL (W5 ID) S, XANEEN, ROV E— S RAMREER IR, eRfTT%k
25 pidm:

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

251k —" KeyError 5, PN AT MM (1, 2] A id 55179 id K. Sa5E5, ¥
R == R HR L, AR is .

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

o ARVPIERA N, EER A EBEEN]. MREINIC B SIS, DR AR AR R — 2
PABRERRORE . B f— A EREFIMAERIH: d.keys () HEEEMERS ] AT LA B .

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

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

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

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

def _ hash_ (self):
1l = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) * 1001 + i
except Exception:
result = (result % 7777777) + i * 333
return result

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

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

SN H A EL T hash AYZERIRE 23 4

Xt ListWrapper , HSEAURAR X QRAE T UL, ARSI KA RE S 2 A S 523 o IR ARRIE S A A% B
SREABCANIE B X LB TR R, 5 WA BRI 375 R

42 Chapter 3. ixitF055 52 I ol
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3.21 Hft 4 listsort() ZHREHFIIR ?

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

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

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

3.22 infaJ7£ Python thigE FOSLiERE O FHSE ?

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

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

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

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

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

3.23 Aft4i%H goto?

A CAR ) S HE AR PORSENSE “goto £, T Z T AR s RO AR . R 2 A s 4k ] LA (A0l
C, Fortran FIHAIEF 1) go” B("goto” L5 FIrA LA L. Bil4n:

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

except label: # where to goto
pass

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

3.21. Hhft4 listsort() BHIBEHFZIE ? 43
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3.24 HHHLIRIEFFFE (r-strings) FEELIRFHIGERE ?

?@%ﬂﬁ,?ﬂﬁ%%%ﬁﬁﬁﬂﬂ%%:?%ﬁ%%ﬁﬁﬁﬂﬂ%ﬁ%%ﬁ%%@ﬁ,%T%%ﬁ%?
T

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

R IEAE 2 7 Windows B#AR4, , LR ITA Windows ZRGEi FIHRBE ] IEAHEL

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

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

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

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

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

Python A5 —>with” {41, BEZE THIIAT, FERMA DRI DR . A LEEF A2

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

1 Python w1, XA ZEHZ AR o

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

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

B, RAAN A SR E:

def foo(a):
with a:
print (x)
ZAI B AR " WA — A4 X7 BB @M. SR1, Python W A HIFMFRERR X — . (RiX7a” 2%

B, SRAEAMAT WRA—DZONX WERER, ERESTE with SRPM? &I, Python Zh7Hs
RIS 14 5 5 S A A o

KT, Python AJ LA i KA A SE B0 with” FIZEIEF R (U E) A2 arAL. U8

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

(N Tgksn)

44 Chapter 3. ixitF055 52 I ol
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(£ 50

ref.b
ref.c

42
63

XMAA RS PITHEEWEIVER, P Python TRz TN A ARIBAE , 1M 58— NHCA HL s BT — AT -

3.26 KA1t 4 if/while/def/class {EQ)EEE S ?

3 LB TR (ABC i SRR 2 ). 18— i

if a == Db
print (a)

5

if a == b:
print (a)

TR AOr A S 2 WP, X FAQ MR R G, B R IR E R X
BRI

73— NRCE A ) B S Al A TR R R B AR A o) AR ATRT AT 4R 8 5 R e i 5 0 o 4
BE, AL XS RE P SCAS HEA T SN A (1 AT -

3.27 %ft4 Python ZESIRFTAMKR R ¥ ERES ?

Python AVEEAESF, TCALRIT M R FEbiz -

(1, 2, 3,1
(’a|, Yb’, YC’,)
d = {
"A": [1, 51,
"B": [6, 7], # last trailing comma is optional but good style
}
A IUA B SR VXA

WA, TSI FRESGEZ TS, WEEDBMEZ LR, PEAACESE E—A7 i
Fo XEATHAPARDHAER A&7 A TR R

AN UL S 2 FEEAZ W R . Ban:

x = [
Ylfee",
"fiell
"fOO",
Ylfum"

]

RXAPIREEARA TR, (AR EAE =4 “fee”, “fiefoo” FI"fum” o SUZ NN 25 0] PARESR XS IR
Ko

FEVFFEREE 5t n] DARI AR A QRS B2 5 PR o

3.26. Aft4 if/while/def/class IERIFEES ? 45




Python Frequently Asked Questions, % 75 3.8.0a4

46

Chapter 3. g itF0/7 %% R o &%



cHAPTER 4

REEFES FAQ

4.1 & R Y HCHE B o) =

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 math.py (socket.py, regex.py %) BYiESC{ET7EYS ?

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).

Python 1 (%/b) 45 =Hpide:
1) {iJf] Python Zm S 1EL (.py);
2) fiH C S HSiASmERE (dll, pyd, so, .sl%);
3) i C 45 HE B MRS OB, BRBUILS I, HiA

import sys
print (sys.builtin_module_names)

4.1.3 7 Unix thiE#¢it Python BIATTH#7T ?

TR B S AU W HATHY, IFHER-—ATRRELA #! FFk, JETER L Python MR BRAE .
H— S A PAH AT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
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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 EHES

4.2.1 E#M Python s K ?

Python A B A HESE . doctest BIBMBELHLY docstring H1 53077 B FE AT, X He i H 275 5 docstring
g R A — 2

unittest BiHUE-— M) Java F1 Smalltalk 3 HES2 Y SR PR HE L o

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 ()

HMCEAER P TR S TH

— 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
Bots. XML LER B, AH RS MES A& dT—Rk.

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:

(Rt

50 Chapter 4. {REDEFIIEH FAQ




Python Frequently Asked Questions, 4% 3.8.0a4

(£ 50

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 Y% (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)

BT AT i

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

Worker <Thread(worker 1, started 130283832797456)> running with argument 0
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3
Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

ERBIRA I ARCEZ 5 5 Queue JHRAL T ZHE .

434 EHEMERTEREEREN?

Python VM (N34 {#i flglobal interpreter lock (GIL) JFeriffF—mfa] R G — iz, @ Python H&7E
FATRLTE A Z YA Y pgiR ol DLE I B sys . setswitchinterval () $§&. M Python F£F
AR, kT2 ARG — 548X 1) C AR SR 5111 .

B B, FARMSE R EEE HARD) PVM A A SE N8 S fdRE . i sbs b, XA (int, list, dict
55) MILEAR R CRIETT BRAERE R .

PR, FHRERE TR (L. LI L2253, D. DI, D227, 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,

W BiEs IR, FEREHI DA IR IT I SO (XA open () BRERFEA "rb") . HIE
(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."

S UL:
& 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
p = os.popen("¢s -t —-i" % SENDMAIL, "w")
p.write("To: receiver@Rexample.com\n")
p.write ("Subject: test\n")
p.write ("\n") # blank line separating headers from body
P "Some text\n")
.write ("some more text\n")
sts = p.close()
if sts != 0:
print ("Sendmail exit status", sts)

.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,

1Efif#: asyncore BIHURAL 4 S AR IEM 45 AUHHEZLMERY 7 ik . 26 =7y Twisted JFEtHARH ) H I RESE K

4.6 HiERE
4.6.1 Python h/{iEFBMEOD ?

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
PRV B R HICE extern “C”, HAMEREI 2 REES C++ XA 2 —MrEE.

53 CR¥E, FixAHMER"

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

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

5.4 tnfg M C M 1T(EE Python iE4) ?

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

Call the function PyRun_String () from the previous question with the start symbol Py_eval_input; it parses an
expression, evaluates it and returns its value.

5.6 nfa M Python 335 igH C BY1E ?

That depends on the object’s type. If it’s a tuple, PyTuple_Size () returns its length and PyTuple_GetItem()
returns the item at a specified index. Lists have similar functions, PyListSize () and PyList_GetItem().

For bytes, PyBytes_Size () returns its length and PyBytes_AsStringAndSize () provides a pointer to its
value and its length. Note that Python bytes objects may contain null bytes so C’s st r1en () should not be used.

T SR A, HOREMA T A g NULL , #R)5 M PyBytes_Check () , PyTuple_Check () ,
PyList_Check () %

There is also a high-level API to Python objects which is provided by the so-called ’abstract’ interface — read
Include/abstract.h for further details. It allows interfacing with any kind of Python sequence using calls like
PySequence_Length (), PySequence_GetItem(), etc. as well as many other useful protocols such as num-
bers (PyNumber_Index () etal.) and mappings in the PyMapping APIs.

5.7 tnfafE A Py_BuildValue() B2 {ERKERITA ?

ANATPA. WAZHEH PyTuple_Pack () .

5.8 InfaM C iHRAMREIFIZE ?

The PyObject_CallMethod () function can be used to call an arbitrary method of an object. The parameters are
the object, the name of the method to call, a format string like that used with Py_Buildvalue (), and the argument
values:

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

This works for any object that has methods — whether built-in or user-defined. You are responsible for eventually
Py_DECREF () ’ing the return value.

To call, e.g., a file object’s “seek” method with arguments 10, O (assuming the file object pointer is "f”):

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

Note that since PyObject_CallObject () always wants a tuple for the argument list, to call a function without
arguments, pass “()” for the format, and to call a function with one argument, surround the argument in parentheses, e.g.

7(1)”.
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5.9 infa#zx PyErr_Print() (S{3TENZ| stdout/ stderr M{EMAE) BI%
H?

In Python code, define an object that supports the write () method. Assign this object to sys.stdout and sys.
stderr. Call print_error, or just allow the standard traceback mechanism to work. Then, the output will go wherever
your write () method sends it.

The easiest way to do this is to use the 1o0.StringIO class:

>>> import io, sys

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

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

A custom object to do the same would look like this:

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

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

5.10 M C el A Python 4REHIHEIR 7

You can get a pointer to the module object as follows:

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

If the module hasn’t been imported yet (i.e. it is not yet present in sy s . modules), this initializes the module; otherwise
it simply returns the value of sys.modules["<modulename>"]. Note that it doesn’t enter the module into any
namespace — it only ensures it has been initialized and is stored in sys.modules.

You can then access the module’s attributes (i.e. any name defined in the module) as follows:

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

Calling PyObject_SetAttrString () to assign to variables in the module also works.

5.9. wn{a#Esk PyErr_Print() (3TENZ stdout / stderr H{ETAE) BI%H ? 59
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5.11 #0{g M Python $£EOF) C ++ W& ?

Depending on your requirements, there are many approaches. To do this manually, begin by reading the "Extending and
Embedding” document. Realize that for the Python run-time system, there isn’t a whole lot of difference between C and
C++ — so the strategy of building a new Python type around a C structure (pointer) type will also work for C++ objects.

FEC++JFE, HESFCHAES | HiEH Libikit ?

5.12 F{ER Setup XHFMT —MER, Ht4 make RYT ?

GRREFBVABATAFEE R, MR BATAE, WA R . (B 55k FR 2 —SE TLRARY shell 1A 4
Fe, i FLAXAS bug MR/, FERAMERAEX ARSI )

5.13 nfaifie k& ?

¥f GDB S MBIy 4 M, a2 ar, AREEY A i B
TEGSRY . gdbinit XPFH (XHNX) Iy

br _PyImport_LoadDynamicModule

X JizfT GDB:

$ gdb /local/bin/python

gdb) run myscript.py

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

br myfunction.c:50

continue

5.14 FHIMFE Linux R EHiF— Python iR, (BRBR/D—LEIH. A
t4?

KZE AT Python IRAANFL S /usr/1lib/python2.x/config/ H3¥, % H R 15 4i% Python § &

5 B 45 S

1T Red Hat, 423 python-devel RPM DASRE A B ) S04 o
%} Debian, izf7 apt—get install python-dev ,

515 AR “WATFEE" 1 “WATR ?

Ay, F ) Python 2 HaUMREGRAIAT N, FER A SRS (B0, AT “f” IRRIT Sk, BEERAH
RAPESH=ATFAHHRGS), B ESSR, HARATE, LRI — R ER R DEH R

7 Python #ft, WA codeop Bilk, ZMIHIER BT 194T . B, IDLE g6 17X 4
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1 C AT LA R B (A B 2 i PyRun_InteractiveLoop () (AIREFEH LA ) Ifil Python
AR N AL A . AT A E PyOS_ReadlineFunctionPointer () f81a & H & i A K%L
ARELZIN, S Modules/readline.c fll Parser/myreadline.c ,

(LS, A7 I8 042 15 A R AR R 0 £ B o Z 47 A S0 Python fF FE %, 3F FL R
ft ¥ PyRun_InteractiveLoop() FE G fF fl P AWE 1k, B A — Do £2H A
PyParser_ParseString () ik e.error % F E_EOF , WIRET, MEWREMAALTEE. X2
ATRBICHS R By, RZ MR, 5K [ Alex Farber i1 URY:

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

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

node *nj;
perrdetail e;

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

}

PyNode_Free (n);
return 1;

}

A MERTT R R Py_Compilestring () i B R FATH . MR IEINA B, 1
ZIEL A PyEval_EvalCode () RPATIRIBIIAII XIS B, GEREEARIFEING . WPR SRR,
ot e df it e KA 2 2 15 A - S W C A SR BOH B AT R, IS AR <A B A EOF”
PEFTEERE. T2 ] GNUreadline JE ) 52 52 7m Bl (5] BEAy BEAE A JT] readline() I} 2240 SIGINT ):

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

#define PY SSIZE_T CLEAN
#include <Python.h>
#include <object.h>
#include <compile.h>
#include <eval.h>

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

(Rt
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(£ LT
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=0;
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] = "\0'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + j + 1] = "\0"';
src = Py_CompileString (code, "<stdin>", Py_single_input);
if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || Jx ">>> " oor */
"\n' == code[i + J - 11) /* "... " and double '\n' */
{ /* so execute it */
dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum) ;
Py_XDECREF (src);
free (code);
code = NULL;
if (PyErr_Occurred ())
PyErr_Print ();
prompt = psl;
}
} /* syntax error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
Qi)
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(£ 50

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 (val);
7

(
(val
Py_XDECREF (trb)
prompt = ps2
t
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 FIRTE LB g++ fF5 _ builtin_new 8; _ pure_virtual ?

BEASINE g ++ PR, WA EE T4 F Python, LT g ++ FE 558 (7£ Python Modules Makefile H1 57 2
LINKCC), K4y @t (flil: g++ -shared -o mymodule.so mymodule.o ).

517 BB RIB— 1R, HbhIoHE#E C hstl, MEMFSEE
Python h=CE] (filaniEid 4% ) ?

sef, BTDARRNEZ, Bl int , list, dict &%,

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

5.16. i0{akEIKRE XL g++ FFS _ builtin_new = __ pure_virtual ? 63
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Python #£ Windows _ /Y& Il (5] 2

6.1 FEHTE Windows TizfT— Python 2% ?

XA e —MATEAY . QSRR EL 4R AE Windows fU G AT s REFRI ik, — VIR ms i R
SR, ARV ERN ALV

B AR ARAE (L R P R ISOT R BREE, R ARAF AERIAR N “DOS B 17 5 “fy Fe/_ 78 07 17 #n
Windows 4. Gl IR A ATER R PHR R ond RQIBXFIET 1. ARV AZBENS IR BRI T IT T XA 2T 1,
P ARFE AR 2] —A Windows “Ar QF/RAF", (l # AEA 2L :

e |

BT P T RE AN, i FLUSTA W] B A HABZR VT, BT MR & BRI AE R A4S -

’D:\YourName\Projects\Python> ‘

H LA A B AR R 5 R F I AT B E AR SRl B . AR Sh TR RE . el AT RIS
47 Python F2/7 T

Python [l 45 B4 75 h— UL Python A 35 AORR P RALEE . EREAEIBUBIA, RSN, RIEH
I RIS TARIRE R o BT DAZERE ZEHHARE SR A AL B 1) Python 1A E?

B, WitRarQE DREWSR “py” AR ARIT RIS WERAT I — e 0, Sl A @< py
IRk I

C:\Users\YourName> py

LR VAR e VEN VERe s H-OF NILE

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

Type "help", "copyright", "credits" or "license" for more information.
>>>
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RS T 28 A “AXE 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 .

PRVTBE A AETF UG SR ELA XA — A4 H TP 48 — FrA 4277 — Python 3.x — Python (47 4-47), 1T BG4
W—HE >>> FRmHE 0. FERZ S, AR exit O KB ctrl-2 AAREH LXK,
Windows SAEXANE 1 Hizfr—4> “python” fir<-, H HAEVRZ I MFREAR I K E

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

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

6.7 il mig2E A EAEHET Python [RIEEPIEA tab ?

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

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

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

6.8 INAHEANPHENIRA TR ?

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

EfRAARE (GUI) &R

7.1 BEIRSREE W6
7.2 Python REEEETXWERAEIASR ?

EXPARER (BERSGE) V&, A2 IR ftke. BARE S TAEREARAES] Python3 |, HZE
/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+

T [4] Python [Y) GObject N # 4% € <https://wiki.gnome.org/Projects/PyGObject> W] DA € 4% 5 GTK+ 3 )7, W PA
2% Python GTK+ 3 1.

R L B Gtk+ 2 1 H AU 1% PyGtk 455 , 2 James Henstridge SZEIIY « BARTY 2% <http://www.pygtk.org>.
7.2.5 Kivy

Kivy j@—Fhis -5 BB - S, (A SE Fr R #2458 (Windows, macOS FI Linux) PAKFS 3l %
(Android, i0S). %% {{i/] Python Al Cython %55, W A — &S E .

Kivy 32 [ i IFHRE T, (4 MIT 4]k %
7.2.6 FLTK

the FLTK toolkit ) Python 45 /2 fa] B AU AE 58 K HLBGARI S -5 %7 11 RS0, I DATE the PyFLTK project HL3k
GRIPSEISE

7.2.7 OpenGL

1T OpenGL 4§5%E, 2% PyOpenGL,

7.3 HYpLE Python §) GUI TERENFEEETAN?

1833425 PyObjc Objective-C bridge, Python #2357 PAf# ] Mac OS X f# Cocoa J% .

Mark Hammond [1] Pythonwin f 35— REZE (MFC) 13 O —AN 48 K 22 50 d i il MFC 251¥) Python 5
B Python ZRFEFRI .

7.4 H>x Tkinter gYijo)f3

741 FEH "AR4" Tkinter 12/ 7
Freeze j&— A~ I RANE ST N HFEF I TH . 240545 (freeze) Tkinter F2/7 I, FEFFIFAZEM BB AT IE1T,
R FE AT SR 75 5 Tel £ Tk Fg

— PR T VA B RET S Tl #l Tk E— 6] %A , H HARZ 4TI 3745 745 B TCL_LIBRARY fl TK_LIBRARY
TR B
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AT PAFEIEREMALZAT N LT, ok A HEE To AW Eg G#E Y By . — Mg L
H.ny SAM (stand-alone modules, 7 #5id) , B2 Tix distribution (http://tix.sourceforge.net/) fi—HB4y o

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

7.4.2 FEEH /0 RIEFHEIB IR Tk BHIL ?

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

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

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

At AERBE R EZRET Python 7

8.1 4= Python?

Python 2 — ML P IE T, #FZ MMERF M. EAMNA G A MAEw 2 s N TREATT, B TAET
Google. NASA Hly5- R A8 A R IETT 2N S

ARARAE 3] B £ Python, &% Beginner’s Guide to Python.

8.2 At aBMEi ERIET Python 7

WRARATCAHRE F3h 2050 Python, (HEANHBAE TARAY AN |, 3% BAT—2En] REAY A
o IHEREIX G HARAY AR ] P R AR 2 ) AR I 2 T, RSB N X G N4 T Python,

o WU_E 22 5 =07 I AP AT Ry Python B Pl 17— 1) Python. ALK HREFFAMRZE, Hian
GUIREFF . MZHRSs& . EBEASE .

o —I& Windows R] fETii%E T Python, ¥FIEEARSCE;, Ff1 T f#F] Hewlett-Packard F1 Compaq ¥ 1T HAL
€ Python, 4%, HP/Compaq [¥j— 284531 T FJ2 ] Python 45 1.

o 1% Unix A EVERSE, H140 Mac OS X Fll—26 Linux 1T, BRIAZESE T Python; T¥kfu & 7E R
AR,

8.3 Fatfpy Python g ?

XHHRT T 222 Python FRRA

WA N LB 2T Python, (XA AITEARE R ERR RIS OL T LAEMERE . 1E Windows Hr, ] “42
(LTS o 9 11115 95 1 = 8

A2 Python YT 25 =J7 W HIARFF , IRREMIERE , (FIRLERE PN REIEHE A . ARV AZGE AR L B AR
(14 S0 285 1T A 2 EL M Python.,
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A2 Python oK F TARMIERAERSE, AHEFMER! WRMER 7, LA Python HiiH) THAFICILTAE, M
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RIEXTHRR

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. Can refer to:
o SR A ARIITERIAR Python $L/R4F, (4% Srbig OIS, BOMHIAHRRFZ
(B, Fiss. ISR =E5]), S MEMmz )G,
e The E11ipsis built-in constant.
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 WA FERRUERE T, B4R 1ib2to3s FfFEHE— IS AR Tools/scripts/2to3. Zi

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 — prjE KIEEEI A& 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 — FEbRTE B4 BRSO 2 808 [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

78 Appendix A. RiEMBE


https://www.python.org/dev/peps/pep-0498
https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0451
https://www.python.org/dev/peps/pep-0238

Python Frequently Asked Questions, 4% 3.8.0a4

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 ().

SR —MERBE Z R . BN, str.lower () HET ARVEZMS I NEHET SRS T 4h,
BB T lambda kxR AIE, FlU lambda r: (r([0], r([2]). iAF operator fHii
BT AV ETE RS . attrgetter (), itemgetter () fllmethodcaller (). iHAF WM
—T AR I A 5 ke 25 A 8

keyword argument — 32t B8 S Wargument ,
lambda A lexpression 14 P BE 2 IR EL, RPN SAET R B BORIE. B8 lambda s H)VE N

lambda [parameters]: expression

LBYL “SEEFGHER MBS .. PR E KAg STE3 T8 F siAr $0 2 i e A A b 4 4.
WAg 5 EAFP J 201G O, HoARR RUR RS 1 £ 154).
TEZ LMY, LBYL 2R3 “&F” M “BR” Z A EFMswg K. filan, PANARS 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 — 51| Python P &) —Fhsequence. B IRZ RFNF, EHEELIT HAGES T ROEAH M AR RR, FoN;
I TCER WIS [R] S I EE R O(1)

list comprehension — S| i 53X 4b HE— A 7 51 o (1) BIr A7 5S4 00 3O R ] 45 SR R — B BB H 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 — XL 4] BRI, KR cRWRMEHAREMRR . (Fla, time.
localtime () £ RE—NEMITCHMXTG, HAH year BEFTLAE RGP0 € [0] 0] DUHE T £
g €. tm_year).

HATTHT AR ERBF time . struct_time, WADAE IF R E SR, —4 58
F ) B A TR P DAE IS 1) B4 collections.namedtuple () HAIf ., JFHIXF T4 Hahiz
fit— 2 SN . Bl Employee (name="jones', title='programmer') XFEHYH MG CHYHE
NIER

namespace — iy 443 W] 144 25 A AEE B T . 2 SE . SRR ER, AR RE R
ZAN (FEEZN) - fings a3 (A B 1k a4 oh 98 SRt B, % builtins.open 5
os.open () AL H WA 2 BR K 5. finss 25 a0 i 28 B 5 A s BRAR A pR BOR 35 Bh 4 5
W AT 4. BN, random.seed () B{ itertools.islice () XPHE LM T iX LR EE
i random 5 itertools A FHISZELAY .

namespace package — iy 445 [M{8 PEP 420 fr5 | A B —F X HAE TR 28R Wpackage , w44 73 [BIEL W] DAY
ARy, HiART R Sregular package RIF), HRHBENINA __init_ .py 3.
Ba] % Wmodule

nested scope — iR B 7E—A> & SGEEI NG HZASRREE ST B0, FE5— KBz WE LR EA] AT |
B IR R TR R EVE B S A A Tl . R s i s B2 IR T s 21
. R, &RERNEENERT RG4S0 . #lid nonlocal KA AVFE ASNZEH
1.

new-style class — Fi A X1 H 5l 29 T A S ZTE W IHFRIE o 765561 Python fivas s, A X
ZHES ] Python Frnd o R IEEE, Bl slots_ il i FFEEME. __getattribute_ ().
R FERES T,

object — M % LATHAIRGS UBHEE) PARTIE AT () BIEdE. object 2 AT lnew-style class [
RIZEHEEA .

package — {4 —Fh [l 5 TR EGE T L5 1) Python module, MBIAR UL, W@HWH __path_ J&
PERY Python A5k

%2 W regular package Flnamespace package.

parameter — J§5 function (BJ5{k) ESCPRIMA SR, EARE BB LARZ I —argument (BAERELETS
WK, 2409%%). ALFES:

* positional-or-keyword: LB BT, $5E A0 AR 12 5 A4 M AT AR % 42 5 -2 4%
AWSS . FIREOARTES LI, BN foo Hl bar:

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

* positional-only: {UFR{IE, g — " HAEHAIE L ARZ4L. Python HiscAy & SR ETE S 1)
k. (LR NEREA MURMETES (Al abs ().
* keyword-only: {U[RKHET, $5E A HAEEE KB THEANSE. (URIE TSl e KL

E N IES Y R P& AN AL E TS ECETE L N AN B IE S 2 B—A * e L, Bl
TATHY kw_onlyl F1 kw_only2:

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

* var-positional: TZERIE, F5E P AR — MEEEE R LB SE R T (MOIE A 2
ERZNESHZIG). XFES AR S ARG * KE L, BRI args:

’def func (*args, **kwargs): ... ‘
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o var-keyword: WJAERARE, o AT DABRALAE BA R 1 AR E S (FPINAE HARTE 2 0 3 32 1) %
FSHZIG). EMIES RS S AP ** K L, a0 1w kwargs.
TS ] DAR NG E PR AIL eS8, AT DA HE L AT e 2 84 s BN
% Wargument RIBEFLH . A5 409 R 5 Hi# W HE, inspect.Parameter 25, function
SR PEP 362.
path entry — S84 A 11 import path ¥ )—NEIMALE, Sipath based finder F R AR T T ARBIHE
path entry finder — J& £ A L #5$R%S (F—[ XS sys.path_hooks (Blipath entry hook) I& 8] f] finder
WA G B I path entry R g ARHE .
155/ importlib.abc.PathEntryFinder DA T RESARA A s IrsC Bl &1 i

path entry hook — B4R A 1V — BT XS4, FERNE AR & 4040 RE parh entry W REHR 1 LT REAS 11
H sys.path_hook #|FEiRk [Bl—- path entry finder .

path based finder — J& R ARMARAT BRIAN—FPLsk 2 305, AlAE—"Dimport path A HRATEHR

path-like object — B EHM R L E ARG ARG . BB RO AR — N FRIEAEH str 83
bytes X%, A PA— LI T os.PathLike MHMIIE . —A3ZHF os.PathLike MY AN S
@ os. fspath () BREFEHN str 8L bytes KRB RSB os. fsdecode () Fl
os.fsencode () WHHIFRIR A str 8 bytes RBMLER . LIS 2 PEP 519 5| A1,

PEP “Python #{3#E1” ML LHE . —A> PEP i — (i it 3CR, FIok ) Python #1 XHRHEEE , sifliid
—> Python i K Hodb FE Bl FRa8E . PEP R 2432 ORS Tt P 52 A RS A0 B 3 S M 4 D B3 P
PEP |8 A R4 th SR BB RR . WSO AE DR R R 0 A S 15 DA BRI a5 Python [ TSR 4 5
SO EEEALE . PEP MIfEE A TUETEA K PNERE S R, R [ B I A SR .
%1 PEP 1,

portion — {5y F R — A~ &4 A AL A H RN SIS & (AT REAAIR T — A zip SCFY) , HLHAGE UL
PEP 420,

positional argument — {ii & % S Ulargument.

provisional APT — #75¢ APT 81 AP 2 459G BHFIRTEARHE FE () 1) 5 A A MR Z A B e 1 . R
SRR IE M AT RN, (BREHGARC R E, Ml R DI KB e A L E g DL
THATHEAEENE Y (BEEEEBRZED ). WRESOFA SR E T - (UE APLBIA Z /i
2 PR 4™ E Al SR e e I A T RE XA
RPER X APT KU, 1] NI B S BRI 7 587 —— AT AT o) Rl B DA B
SR e e iR B —Fh ) S A IR R
X AL PR SR VFAME FE AR SR W HE , N 2 TR RS W BT B BT IR . TR I PEP 411,

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

Python 3000 Python 3.x R AFHELLIWERR (X2 FAEMA 3 B RATEEE LR ER I T) . A
?ﬁéﬁ%j’\] “Py3k”o

Pythonic i~ i BrfURS B4 05 1 Python 5 55 s i I B WU AN B, AN @ (8 1 HCA o = i A
AR A S BACRS . BN, Python (i I XAR R (] £or THAIIBERA ) — kAU R i Ty oC
o WZHAE T A AR, AR Python I A I 2 W6 — MRS

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

TiTFH 7 ) 5 5 355 57 Pythonic )7 YA S X FEAY:

for piece in food:
print (piece)
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qualified name — g #iFx — NPASUS BRI A PR, s SR 2RV SR B A5 B b o SCROFEAN 2L B
ROk BT, AHE I PEP 3155, X T Z A RECRIZE, FREA RS XR A FR—E

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

295 T 5 B, % TR T & AR BN B PSS IR 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[ JHE X E XS5 HIOEGE . 24— X5 TR B, 4B 93 TRCRoRE
e 51 THECHE Python AR kUil 7 2 ARl Wiy, {H'E @CPython SEI— A KBITE . sys FibE X
T—/> getrefcount () pR%L, T 03 AT B kR IR E X 205 T

regular package - IERLfY ZGL R fipackage, BIANAEAH— __init_ .py CAFRIH .
%2 Wnamespace package.

_slots__ —FPEYES R RT R, 18 1 T 5E 7 A SC B Ja 1k A5 0 G AR R S B 3 LR 1548 AT AR IR 3¢
TARGAT, HARZAFAHAE S, S RRETEDBAEOUT R, Bl N iR s,
HHA SRR

sequence — J341| —Fliterable, T SRR __getitem () FRFR L EORMHBEBRT [HTR AN IR VI,
HEXLT—MREFINKER __len_ () Hik. WEMFHIEAE 1list, str, tuple fll bytes,
HEER dict W __getitem () Ml __len__ (), HEHIANETHGHIEFS, HhTE
FR I AT 2 ) immutable T IEREL

collections.abc.Sequence MIZHEREXN T —THEEFTWELD, BHEMT _ _getitem_ ()
A _len_ (), #MT count (), index (), __contains__ () fil __reversed_ () . APAfFH
register () BTN LI ILY R OBy EHL,

single dispatch — M5}k —Fhgeneric function 73IRIER, HAZIR E T BASHUR TS 611 .

slice — YJ I 0% HALE TR sequence F—HR BN S . U)F@ i (8 FArtmic R QIER, 7 [1 4
JIAAE B4 TEmIET, il variable_name[1:3:5]. F4EE (M) FRICERZMEE slice X}
%,

special method — $#5% Jji% —Ff il Python BRI M 7%, THORXIEASRALNA TR & BAEBIAAH I 4545 . X
FPO A FR E RAES AU R 2k . FRIE 00 SR 2 I specialnames .

statement — {4y i5ALEFYT B (— MU ) MR — BRI AR —ASexpression BN K
EEERLERY, BN 1f, while B for.,

struct sequence — 5751 BA 4 T RIITAL. G507 4 I 2R 88 145 1 2R 0L Framed wuple, HITZ BT
W RGWA N E R . Ak, ENBCAET R A ICHR TR, Pl _make () B _asdict ().
ZER AN B FAFE sys . float_info PAK os.stat () AYIREI{HE.

text encoding — SCASRY JTF Unicode 74 Hf 20 5 0“7 3 HR 1A 2 35 -
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text file — SCA SO —FhEERSIEE st XFE M file object . 38— SCASCESE bR 21 ) — N1 [6) 77 A B
It B sl Brext encoding . SCASCAFI I FAIFEASCAMERA ("o 5 'w') FTHMISCHE. sys.stdin,
sys.stdout PAM io.StringIO LA,

HiESFbinary file T IEREWSIRE F 7 27 % ISR

triple-quoted string — 5 '3y fFh R = NESWGS (7) B BRL1S () MTEEH. BIITEDIRE
SEHRAM SIS EN TR B EA AN, (HRAZ ML, ENAFREFFRNaERE
B R BT SRNG5S, FF Bl ARSI AT T JO T (0 AT, RS SR A7 £ IR 51 5

type — QM AL E —> Python X4 J& FA2M3E; BN REEAG —F2EA, THEXSZEAL, nTpA
ViR'BER __class__ &M, o2l type (obj) SKIREL.

type alias - Q3R # —ARBAG ] S, QDT 2O B R BRI F & AR IRTT .
KA AR R A X 2w . Biln:

from typing import List, Tuple

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

] DA RS g ] e

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

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

Z W, typing Fl PEP 484 HoAxf I Ih BE 4R «
type hint — RHIPER annotation R7AF . @M. BRERYIE S BHR BIME 5 E TUH 2,

RAERE TR, Python ASKAEHE, (FHAXE SRR M THAEIEM , FF A IDE B A
b2 S E .

SRR RIEER R B ZEBUR /R DA typing. get_type_hints () KU, (HJ A RN
AHTEA.

Z )L typing fll PEP 484, H oA Xt LI RERYHEAR a4 o

universal newllnes - AT — AR S, AR ?%%Blﬂ%ﬂjﬂ gEdbnadi: Unix (4745
WAE . Windows fUZ55E "\r\n"' PLKIAM Macintosh [t % & %Jm PEP 278 #1 PEP 3116

F bytes . Splitlines () THEEZ U
variable annotation — 28 B bRl WAS BB M annotation.,
TERRYEAZ SR SRR, A T IERE A (A

class C:
field: 'annotation'
AR bR g AR 1 BIANPA A2 S U432 int RAUR(E:
count: int = 0
A REFRETRYA ) PEZH f#RE I annassign —77 .
S function annotation, PEP 484 F1 PEP 526, .5t INHEH FEAIHA .

85


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-3116
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

Python Frequently Asked Questions, % 75 3.8.0a4

virtual environment — JEUIRSE — R MM ESCRR B AG2 T ERSE,  fuvF Python PRI FH R 77 2825 Al
TH4 Python 43 BALRIAS 2 TN ] R G0 LIz ATt HoA Python B AT IHATH .

HZL venv,

virtual machine — JEIBL — & 5¢ 4l i 1 2 LR T ML, Python K 4BLAIL AT AT 52 45 A5 4 135 48 BT 26 A%
H)bytecode.

Zen of Python — Python 2 #i 51|} Python #¢it )5 N 524, B FRMESHHXMES . &FHEEKNE
AIAERZ ALK RAF i A" import  this”,
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i A

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ARSCRRTE B T RAEER I %58 4o G R S8 iy, XN Python AR By —#%, WIS SR, 53
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

s it -
* Fred L. Drake, Jr., 3% 7 HT 51 Python SCRY) T HAE, PARIRS T IEE 21308
 Docutils # {4 W H, f)72 7T reStructuredText X 7A#% 1 Docutils # £ {4:;
* Fredrik Lundh, Sphinx MAif#] Alternative Python Reference i H 1 3k45 TR L 1148 .

B.1 Python L#&FmiE

AARZ X Python 157, Python FifE A Python SURA TTHRAY A, Bl Python JEACHY K A7 1) Misc/ACKS 3L
T TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !
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apPENDIX C

7 B FiF AT

C.1 R¥Fmse

Python £ ABC ifi & fy4ki& % , T 20 11H41 90 4EAAHI i 240 Guido van Rossum 7E 7 250 Al HHEEHLRSE
BFgc2:2 (CWI, I hitps://www.cwinl/) G, Guido {492 Python (L BAEH, AT S T £ HAA
TR

1995 4, Guido 7£ 575 Je WA E 2280595 24 5] (CNRI, Ul https://www.cnri.reston.va.us/ ) 4kt %) Python
TAE, FERERA LA TR LA A

2000 4£ 5 A, Guido FiI Python #%.0rJT % 1 BA 5% #% 5 BeOpen.com, #1# | BeOpen PythonLabs A . [[]4E 10
A, PythonLabs [#]fA%%]7] Digital Creations (¥i°y Zope Corporation; I}, http://www.zope.com/), 2001 4f-, Python
R4 2 (PSF, 1§24 hitps:/www.python.org/pst/) AL, i&ie— LT HHI4 15 Python AH A RITH L
A EYEE FI 4121, Zope Corporation & PSF B Al i «

- Python AR TR (A KITIRAE LS https://opensource.org/ ) . FiH ., 4K Z 4L Python Jit
AJE GPL AR TFREL T MAE L

RARA i7E F FEE GPL 3% 7
09.0% 1.2 n/a 1991-1995 | CWI yes
1.3 %152 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 R ERAR | 2.1.1 2001 &4 | PSF yes

TEfR: GPL 3% A EWEFRATAE GPL T & 7f Python. 5 GPL R[If/2, B Python ViR &R fuifF 5 kA&
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BURHIA, TAN TS X I S MG TR . GPL 328 117 nlUEfEAS AT RAKF Python 57E GPL T &7y H:
A A HARNATT.

PP ZAE Guido £33 N TARRYSNTEIEE , U L8 KA il fE -

C.2 ijia) Python s LAE b5 &M Python BRFRFIR M

C.2.1 Python 3.7.3 &Y PSF o] il

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

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

3.8.0a4 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 3.8.0a4 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 3.8.0a4 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 3.8.0a4 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
3.8.0a4.

4. PSF is making Python 3.8.0a4 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 3.8.0a4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.0a4

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.0a4, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

920 Appendix C. FHsEF0¥Fa[iE



Python Frequently Asked Questions, 4% 3.8.0a4

6. This License Agreement will automatically terminate upon a material breach.
—of

its terms and conditions.
7. Nothing in this License Agreement shall be deemed to create any.
—relationship

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

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

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

third party.
8. By copying, installing or otherwise using Python 3.8.0a4, Licensee agrees

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

C.2.2 Python 2.0 i) BeOpen.com #F o] fipi

Beopen Python FFIFEVF AR 1 )

1.

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

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

BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

(FItgkss)
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granted on that web page.

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

C.2.3 Python 1.6.1 9 CNRI o] {inil

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

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

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

C.2.4 Python 0.9.0 = 1.2 i) CWI o] Y

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 HEMRFHI T eI FOIA Tl

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incorporated in
the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

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,
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All rights reserved.

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

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

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

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

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

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

C3.2 EEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, http://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

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 management

The http.cookies module contains the following notice:

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.
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C.3. ERRHHYIFEIFIIAE] 95




Python Frequently Asked Questions, % 75 3.8.0a4

(£ 50

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

C.3.5 Execution tracing

The t race module contains the following notice:

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

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

CFItakss)
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of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

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

Modified by Jack Jansen, CWI, July 1995:

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

— Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

The test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

The select module contains the following notice for the kqueue interface:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

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

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>
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Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

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

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

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

C.3.11 strtod and dtoa

The file Python/dtoa . ¢, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.org/fp/. The
original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:

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

*

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

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

* % o

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

* % o

* % 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

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and Mac OS X installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

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

OpenSSL License

P I S T S N S N S S S S . S N S T S S N S S T S A S R S e N I N S N S T SN S N S

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. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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*
*
* This product includes cryptographic software written by Eric Young
* (eayl@cryptsoft.com). This product includes software written by Tim
* Hudson (tjh@cryptsoft.com).
*
*/

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
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

o I T S S S S I S N S S S S T A N N S N S S S S SN ST SN S N S S S S
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* 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
* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured
—--with-system-expat:

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

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

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

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

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured
——with-system—-1ibffi:

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

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

C.3.15 zlib

The z11ib extension is built using an included copy of the zlib sources if the zlib version found on the system is too old

to be used for the build:

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

The implementation of the hash table used by the t racemalloc is based on the cfuhash project:

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

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

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

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

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
—-with-system-libmpdec:

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.

104 Appendix C. 5558 F0¥FE[iE




Python Frequently Asked Questions, 4% 3.8.0a4

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

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

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

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

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

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

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