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>>> L = []

>>> dir (L)

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

' __getattribute__', '__getitem__', '_gt_ ', '__hash__', '__iadd__"',

' dimul_ ', '__init__ ', '__iter_ ', '_le_ ', '_len_ ', '__1t_ "',

' mul_ ', '_ne_ ', ' _new_ ', '__reduce__ ', '_ reduce_ex_ ',

' _repr_ ', '__reversed__ ', '_rmul__', '__setattr__', '__setitem__',
' sizeof_ ', '__str__ ', '__subclasshook__', 'append', 'clear',

(continues on next page)
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'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']
>>> [d for d in dir (L) if '__ ' not in d]
["append', 'clear', 'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
—'reverse', 'sort']
>>> help (L.append)
Help on built-in function append:
append (...)

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

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

[1]
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Ko Irf X Lemiesnmal it iyt m e, B gt DA e G S Sl A2 B R S DIRE . 115 1R

Python wiki 7 Python #RFEEAEE 1) 52 551 %
WEARARA LS Python FEBE R, ARV RESA PRI A edu-sig H {14172

Chapter 1. # R Python &%



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

CHAPTER 2

EXREERBEESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

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

pdb FLHE i) BH 205 ] 12l G455 Python 12 . & @4RHE Python FEfY—if7), JFH 2k T
BE5E F i, VRBAT s pdb ARSI ARG G5 1R H ORI s

TR ifE Python AT HF 41 1) IDLE <2 HAXFR8E (1 H (2T Tools/scripts/idle) i & —AMEFEALIY
P -

PythonWin g —/MU & 47 BT pdb 1 GUI 145+ Python IDE. Pythonwin i & Wi i LB, IF

B2 RN, Fl4nt ] PAJE Pythonwin £2)% . Pythonwin 42 Python for Windows Extensions i H {9
—H# 5, A2 ActivePython & ATHRAI—HR4> (01 https://www.activestate.com/activepython )

Boa Constructor Jg—4Mi | wxWidgets [¥] IDE F1 GUI ¥ #25. BHAL T IACHEZL QI B AR, X5
for, PR GEAS BRI ZHLE, ORIZIEEH, doc “FAFH AL U heml SCRY, iy, G2 nlidit Bl
I Zope 3 F¥.

Eric &—3LT PyQt 1 Scintilla 2 %8 2H {44 221 IDE.

Pydb J2#51fE Python Y 2§ pdb ()—MiA, £ &ek)5n 5 DDD (K B iides) i, DDD
B AT 0 | AL T 3 S Bl i . Pydb B PAFE http:/bashdb.sourceforge.net/pydb/ #%%], DDD 1] PAYE
https://www.gnu.org/software/ddd $%F|.

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

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

2.1.2 FERHIARIHE bug S#TEESH
A



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

Python Frequently Asked Questions, #[E] 3.8.1rc1

PyChecker j2—>53-#& Python RS il DA Bt AURS S 2 MEAN XM 25 HE B i TR o AR AT DA LR A
PyChecker: http://pychecker.sourceforge.net/ .
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WM R, PR REEEEMEEE ., hitps://docs.pylint.org/ $24L T Pylint THEEAY &5 .

HARA AR, B0 Mypy . Pyre fil Pytype A] PAKE#E Python 5 AAD H () 2R AR

2.1.3 FInfAress@L—4 Python BIZRGIE—MAILETHI Z# HI3L 1 ?

IARARAR N 2 IS RAR S, P R] DA BRATE AT A A6 Je 2 Python BATHL, AR 2K
Python % i) C fUR% . 142 T AW DAHI R ek B, R il Python —iEH| SCPFSEE
FE—E DA AN AT AT 3L

— PR RL TR, B 5E Python iU Tools/freeze Hi. EXf Python Py {URHEHN C 4K
A —A CHiiFdr, IRTARFITA B AZ] —HAR P, AR5 HS 451 Python BEBRAESE .

B TAR P T IR AU ARI import i547) (PIAIES) , FFAERRHE Python BRARANIRH % (T
WERDR) A flible, R)5, B Python 25 5 BT AT S AEHCN C AU (T AGE ] SR 4L
B xR B BRI Rt ) IR —ANE AT B SO, SO UL SRR e S B (8 1 4 Py A
Beo R, EHmIEA MY C AU Python MRRESHIH AV MR, DI Ml— A S7 1Y) —0E /i 5C
7, HAT SR BIA 5 2 A o

BAK, freeze T8 —A> C s, AILAHMLH TAARFE. —4~42 Thomas Heller ff) py2exe ({ZFR
Windows )

http://www.py2exe.org/
5 —A~T E. /2 Anthony Tuininga [{{] cx_Freeze.
2.1.4 %5 H Python EFFACRBAmRASMISIER 7
Ao TS PR E PRI BT BRI AR XS Fidk SOk PEP 8 .

221 P PESBHEFHBI#EIRALE UnboundLocalError

T A PR P B A TS IR TR ), S EARTIE# TAER RS #4420 imi 45 2] UnboundLocalError 254 A
JEE| B AN

15 B U

>>> x = 10

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

>>> bar ()

10

A PAIAT, 2 B

>>> x = 10

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

&3 UnboundLocalError
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>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

RO R AR A s P A R AT IRMELS AR TR O ) SR A B, AR SN sk
JRAT A2l 24 A8 5 . i foo "SR JE—NERIDN x P BL T ST, g ide SR RN R A
o I, MSEHINY print (x) I EIRBIA ALY SR AL B 2 20 iR .

e E ARG RT DA IR B Dy 4R e 1 S i -

>>> x = 10

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

Ce. x += 1

>>> foobar ()

10

A EAFEI RO, DAESEEEIR (52 R i RImERIEAR), YRk L2 fesh e
Hh i A B

>>> print (x)
11

YRATPABE ] nonlocal S FAENRE MR PATIRMIR A :

>>> def foo():

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

2.2.2 Python i % M1 B KA TR ?
e Python v, AXFERRELN G A T2 Bl i it . WA s B N LT E S A, R
WA I ARy, 7 R A SR i

BINEAIA A NETE, (H5 2% 8 n] CAMERE. — 7T, 2K global Fnt /) HoiAe & nl AR 1L &
SMEEIE . 0 —J5, ARBrA 55| A2 global | ARANR—HAMEM M global AR
Xof A LR S ARSI R RN &R XA ZRELE IR global AR T HUREIME Y
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223 Attt 2 ERBFARENERSE L lambdas #iREERBILER 7
fEiB AR for BERAEsE SULA AT lambda (622530 K%L , I -

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

R LE 5 4> lambdas (5113, EATR << *2 o ARATRESMIER, HENTGIRART, S0 5k
o, 1.4, 916, {HE, HBIREIEZAR, REFFIENTHR 16 .
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>>> squares[2] ()
16
>>> squares[4] ()
16

K AE PG DL % ANt lambdas (N FERAS &, TR AR AN s 2 S, FF HAER A lambda 5 1)
B - AR SCEm . FEIRFRERI, < {ER2 4, BreARTA IR B R ] 4x+2 , Bl 16 . fRikn]
AL SR % BOER IR — 5, AL lambdas fE5 R QAL fL:

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

H T WP O, AR ELRHE AT lambdas i JRERAS B, XRREATEANKI T AR <x AOME

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

X HL, n=x 7F lambda AHL G- HAS & 0, HAEE X lambda TR, B HA 5 < FEMEFR %A
AFEBE. X EWE n BEAAES A lambda 28 0, 7825 A~ lambda H°8 1, ZEHE=AFR 2, KL
et PR IbAEA lambda BUAEFRE IR 0] 1E A ) 45 2R

>>> squares[2] ()
4

>>> squares[4] ()
16

TR, XA MIAE lambda FTRFA Y, (HAE TR LR AL

224 INABERRELREE?

TEHARR T T SR DI S5 SR RGO v 2 Q) —MRR IR (7R config B ofg) . HUFGRTE N AR
PR P B v e ARCEAREEL SRS ] 2 R4 BRI B U — AN SE ), BT DAL
Xt G T AT A S BCHR AEAT AT M SOk e ofe . ol

config.py:

x =0 # Default value of the 'x' configuration setting
mod.py:

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

TR, T ERRE, ARt @SB Singleton BT BLAL -

225 SAERE "REXEK" B4

WH, AEMN from modulename import * . XFELMET AR A HASAHRAL, FHHAER
TEFE AR SR LA DR 2 SCHY 4K o
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TESCAF R THAR AR o SRR DA AE M 1 A AR P o (9 HUAt R, bkt T R He A4 B 5 7 9 L Y
MR . AT AR DURAR A AT B S A BB, (BT S AZ MBS 5 A 25
[
URAE AR WU AR, K — TR AP ik -

L. PRHEREREER - Bl sys, os, getopt, re

2. = AR (4235 HE Python 1 site-packages H 5% 91 (R %) — %4 mx.DateTime, ZODB,
PIL.Image %

3. AT R AR
A R S AT AR S B R R T, PAESR PR R AT, Gordon McMillan 3¢ :

LA "import <module>” (- ATEAIN, TEFSF AR AT .« (72245 2 Mk
AMEE 1 A B — A4 FR (Cfrom module import name”) H- H 5 AL T THZ Y, ks
B e PE 1 ABER PR A FRE AT, OSBRI A 2 R

TERXFRFOLT , AR AR T — e K, AT DA A RIS S ATE R R sh B % ek b .
AR, SRS I IRE, 5 AR T AT A

QR LERTHOR R E TP 61, WP REE FF 2RI S B RSt TS . FERXAME AL, SR PTRE
fﬁigiﬁm%%%ﬁﬁﬂoﬁﬁﬁ%ﬁT,Eﬁ@%%ﬁ?%é%ﬁ@*%AEﬁ%ﬁﬂ%—ﬁﬁ
H P .

A 4T BRI AR G PR 5 A B Sl A B A s TR) ) TR ST, A W] DARE S A RS 3l B A 3
BIANAE RBCE X . WERBIERR P PITH X, P2 SARANDEN), XFMEARITCHA . R HER
ARPCP A, IR REA B R AR BNZ R A . EEEE, B MBI AT BE 2 AR —
WAL A & &, (A2 OB SR L2ty , N T Lk a4k, RIS Z FRE it 1T
VR, Bt i HEYE sys.modules HA[ .

2.2.6 At aMRZEISEZEAE ?

XA (I AR AR T 0. BRI R AL

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

56— R B, mydict AT, 55 TR, mydict fE I, B foo () HURIMATHT,
mydict FELHF Wi T,

PR F 25 O S A QT S (HSEPR B SO ARt . BRAIAE S AE R BCE S — R b A1
o WX R R A NAS, ARG A SRR DU R S SR R 25 | AR B X

PR XL, RAIASUF R BIHNECT: . F4FER . JO4LMI None [H R I AS B AR 22451 . o W] A5 %t 2 il 41 57
i, 2 A S A D R i s Rk R

BTk R, AEgRAE P NG A — TG > 15 AN AT AR X VR N ERIAE. 1 M A ] None /B ERIA
TEAMBEEP I, AR None TESHBIEM MW AFFR . FHEHAD A 5. Fildn, AEXES

def foo(mydict={}):

11 EX

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

XA I ARG AL 20— R EEA TR AR TSR A R R, — N DL I AR U T e
B S BRSERAE AR, FAE R B IOR IR M Z A XA e, BARseilir s
A LA FRY:
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# 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 1in the cache
return result

ARLAT ABE A0 85— A7 S R A S AN (S S BB X S8 B T A Al i«

2.2.7 AR EATESHEXEFS UM —TRBEER S — TR ?

RS EB R PR~ A~ WAFIE SR XA E SR TH, R ETF SR, &
Jai, SETTRAGE * A SR A R B AR i L SR

def f(x, *args, **kwargs):

kwargs['width'] = "14.3c'

g(x, *args, **kwargs)

2.2.8 eSS ZzEB T AR 7

7 SRR PR PR AU SO YRR, 1 5% 7 WSS AR eR BN SE e ARYME. TS T R K%
ZATPERA LS. BN, XF AR R E0E

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

foo, bar Fl kwargs ;& func 2. (Hig, 7ERH func B, Hilan:

’func(42, bar=314, extra=somevar)

SERRAME 42, 314 Fll somevar NE5LZ5,

229 At LAEHIIRY haEHIIRX ?
ARG 5 A AU AR T —AF

>>>

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

[10]

>>> x

[10]

PRATREARNIE AT 208 I— U R BB T .
PR RGP AR

D) AR R B RN R L. ATy = x FHFASNIIRAE—DEIA— B A T —
ARy 480 x BRI R X R REWE RAE—IXR (FI1R), <y RN EH5IH.

2) HNEJE T mutable W5, X IEWRE VR AR BRI A A
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VA append () ZJ5, XA RN EH [1 480 (101, TR ME—X %, Kt
JHATATT— G FR v 1) B BRI MG ME 1101 .

URFA TR R A AT 2SS RIRAE 4 x:

>>>

a

# ints are immutable
>>>
>>>
>>>
6
>>> y
5

LI
xooX
+

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

XoX X

FATT AR BIFEBAR DL = My SIS 7o X028 BN BEBOE immutable 358, SEATIIT x = x +
1INFRATH AR M T 5 XX GRE: TG T —SH TG BRI 0) HHRPEHIR S = (e tk2s
T x PR BN R) . (EREZ JEFATHA TR CEEL 6 F1 5) AR AR I EATHIMAN S 5 (x B
FEARTA 6 1 v V584G T 5).

FEECEEAE (I y . append (10) Ml y.sort () BMAREXS, WH LEMLI5S—LL8E @y =

y + [10] fil sorted(y)) WMZBIEHHX S . EHFTE Python Hr (DA SFEFRHEFE I BT A ARG H) 258028 Ji

XA R R 0] None AR Bl 6o iR IE X AR R 2R B I B . R ERARES IR T v . sort ()

g%ﬁ%ﬁﬁﬁlﬁﬁ\%ﬁﬁff?% v WIRIA, VRIS R 45 BB 2 None, XG5S BRI 4 — A4
WA R .

B2, IFAE—KEAE, NREPERPATHEREMEAIES A RRE TR I8 SRRz E A . fln,
+= RS R, HASMUETCHEEE (a_1ist += [1, 2, 3] Ha_list.extend([1, 2,

3]) —HEERS LAY a_list, Ifif some_tuple += (1, 2, 3) fll some_int += 1 N &A1 ZH ) XT
%),
Wmsz:

o WRFATH ARG (1ist, dict, set %R4F), FATRILAGIH AL FE IR ZE e, Frf
R B A RS N B

o WERBATH ARG (str, int, tuple 545), FrA A ERASEHARE B HRAEE, B
JUR S A E AR B R [B]— A H X 52

AR AR IE A R AR A R X e, ARATAGEA] 1s i@ B4, sNE AL id O .

2210 EAREFHRESROREY (BISIRER) 7

THICAEAE Python "R SRl I IR 231 . i TR e B8 T RIGG I, PRIAEYE 5 AR
BSBAIRZIBBA A, FreAAR B2 BA S TR . AT DAl ad 2 007 XL B R i8R -

D) @R [ —A 45 R e

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

y = 'old-value', 99
, vy = func2(x, vy)
print (x, y) # output: new-value 100

RILT- BB M T s %
2) AR XA AR R AR LA, T HAA AR
3) il s — AT (HIT OB ) X 4R

def funcl(a):
al[0] = "new-value' # 'a' references a mutable 1ist

(continues on next page)
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(R L —5)

afl] = a[1] + 1 # changes a shared object
args = ['old-value', 99]
funcl (args)
print (args[0], args[l]) # output: new-value 100

4) L — D S R

def func3(args):

args(['a'] = 'new-value' # args 1is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place

args = {'a': 'old-value', 'b': 99}

func3 (args)

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

5) TR RIBI R SE:

class callByRef:

def _ init_ (self, /, **args):

for key, value in args.items{():
setattr(self, key, value)

def func4 (args):

print (args.a, args.b)

args.a = 'new-value' # args 1is a mutable callByRef
args.b = args.b + 1 # change object in-place
args = callByRef (a='old-value', b=99)
func4 (args)
(

JUT-5A A ARE 24 B ph R AN e 52 24K
PRI R A R o] — N & 2R T4 .

2.2.11 infase Python ShEIRSHI &% ?

VAR ERE BT, S AR R BN, RBRAR

Ml —ANBREL £ (x) R a*x+b M. ATDAGE A R B4

FE Y linear (a,b) iR

def linear(a, b):

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

return result

ol il — A R R S

class linear:

b) :
b

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

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

EMMFILT,

taxes 2)

linear (0.3,

ERE AT S:, ifS taxes (10e6) .3 * 10e6 +

2.

14
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AT A5 05 2 0 ol B LA T AR R o L, 3 Y 2 T O 0 4 B il o 4 e 3
TE:

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

XFGN] DAESRE 2 AT IR IR

class counter:

value = 0

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

def up(self):
self.value

self.value + 1

def down (self):

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

XH inc (), dec () fll reset () FFRICHILZR L FHIZ A EEL

2.2.12 fnfa7E Python E IR 5 ?

— Bk, WHEEI N2 copy . copy () B copy.deepcopy () « NR2FTAXZEAA AR, HE
BOARE ] DAY

FAERF G AT A . BlAN T SRR copy O TiiA:

newdict = olddict.copy ()

FEA AT ATE ) 7 A 52

new_1 = 1[:]

2.2.13 Wk EIM RS ES M ?

XEF—AH ) B E MG x, dir (x) RFaR ] 5 R HE A& SE O AT vk B 2R B
E R PEA RIS

2.214 BRI LRI R BHR 7

W RVOSMOATIR, PO RIFAFTIERA SR, FEARE, RS2 S /F— SR E 2 HEAME
def fll class iR AN, (HALKAEOL N I(ER— ARG, HIEATUG:

>>> class A:

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

(continues on next page)
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(R L —5)

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

AR, SERA AR BIRERIE TS EE SR B AR, BT IR SL B ok 1k
%jﬂ% A T—SE B AHZ 5L 44 R0 TCE A 2 MU a B2 b, AR DA PR E 3 T Rl —A>
— R ULARRY RS BRI 2 “HIE” FREMER AR RIERRAE R B RARNE T, IR
[V U 5 R W AR e T sU T RE S A A
{£ comp.lang.python H', Fredrik Lundh ¥ [0 &5 53 FE 1 ) RN 8 248 ok — A 25 L

PRARFR HHAEAR 2T TR DL 30 ) 3 HU 24 7 B B —HE . i (M%) B SRS IR IR E W

ZF, ERARATETF——Fr AR B A 248 TR ME— I AR T 4R Fs (A ds 25 1) )

AR ZMATRE (%)

""" H HARRIR A EA R Z 424 F iR A RA 4 P AL !

2215 ESEEMHKERRHA?

JEAE Python PR REFAF. BRI T

>>> "a" in llb", "a"
(False, 'a')

M TS A s AT R Fah N [ 2 AT, LA EACE & SO 24 T

’ ("a" in "b"), "a"
A E:
"a" in ("b", llaﬂ)

XA PIRIELZ AT (=, += 45) RUL R . ENFARE IR AT e ) T iR AT -

2216 BEEE5C 1’ B SEFEMMERT?
1. Y B

[on_true] if [expression] else [on_false]

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

1 Python 2.5 5| AMGRIAZ BT, WM M E i HAT:

[expression] and [on_true] or [on_false]

SRR AMEE T AERES: , 24 on_true B RIBAE I RF & 45 ARG ZE R . Brbd, A ... if ...
else ... B uM BT,

2.2.17 ETILA Python {ERENHEITER?

AIPA. Gl HRAE lambda HHRE Llambda SREHM . HSFILAT =K H UIf Bartelt {73 B0 :
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from functools import reduce

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

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

# Mandelbrot set

print ((lambda Ru,Ro, Iu, Io, IM, Sx,Sy:reduce (lambda x,y:x+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=Sx, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru, yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=lambda xc,yc,x,V,k, f=lambda xc,yc,x,vy,k,f: (k<=0)or (x*xt+ty*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,y,k,f):chr(

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

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

# v % / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

HABAER 22, BRAF!

2.2.18 FRSHIIRPHIFHL (/) RHTLER?

RS RO P AL R R B2 IS R ORI 2 . R IR S ST R4 PR 7E0
2 RO B SRS, S48 ST E BRI EIE S, fil, divmod () B4 2
(AT L S0 B 0 SRR R

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

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

TSI RAKRWFHLERE ML SE R R E RS . HiL, Fi RS0 divmod () K&
TR A

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

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

2.3 HFFFFER
2.3.1 Infa{ERE + 7 HIFD) IR 7

BHRE /IR, WFE ASEREZ BT — DA — A NG BCRE R0 MRS BN, 2R
e PO /NIER 7107 (2RI 8), At A

>>> a = 0010
>>> a
8
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TR AR . HEHE S BERIBCZ AT — AN TR A NE SR G F R oS BRI
TR DU KRG 8/ING . filInTE Python fffgas o A

>>> a = 0Oxab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 At 4-22//10 5RE-3 ?
REZRNTIEL & §IERS 5 —80 AUSRAREESXEA AR, - H ARG

i==(1// 3 *3+ {153

HR2HE R ) N IUEE . C [RIFEERORRs— 2, I HAmiaSEdiss 1 // 3 SR ENFEHE 1 5
FIEfS 14—

XF Lo Jokul J NRERN AL FRAERE M. 0 N IEEAERNEAEE 2, I B5Chs EAE
FrAERTFIEL 5 3 BgER N >= 0 &8 HAA. WEIAER R 10 B, FB2 200 /N T & JLE?
-190 % 12 == 2 BHMALE; -190 $ 12 == -10 WEESFEZ I,

2.3.3 I RFFFRERARF?

TR, WA ER int () KBRS, BIA0 int (1144") == 144, M, T £loat ()
BEMCRTE SR, Bl float ('144') == 144.0,

BN LT, XS E B T E R AL, I int (10144 ") == 1441 int ('0x144") &5]
& ValueError, int (string, base) %5 /Nl ESEFRC L, Bl int ("1 0x144",
16) == 324, WIRAEEELCH 0, W Python ALNIARSLECT : BIZ000" Fm NSk, Miox Frm+75ik
il

WRRH B FEARE T, AW NERE eval (). eval () WHESEBRZ I H
BHEAENR: BT e 18 A B A VRN R B A SR 1) Python 23k K. fildn, 5 A w] A& A
_ _import_ ('os').system("rm -rf SHOME") X¥-WIRIRAIR H 5.

eval () IS HAGREF R R Python Fib AR, X eval (109") HSHUEEHR, Bl Python
A S E A0 (O BRAR) .

2.3.4 MTRBTHRATIE 7

BIANEDRIEL S 144 FEAON A7 E° 1447, a (i ) BRI A% st () o WS ERIR N 175 dk il kit
HE, AT NE PR AL hex () B oct () » AT AT HIAR A ML, %S f-strings 1 formatstrings 55 /N7,
B "{:04d}" . format (144) 2L '0144" i "{:.3f}".format (1.0/3.0) A% '0.333",

2.35 HATEHTHE ?

TR, HAFRFR ARG FERZEBIEFNT, R Z A AREEZE 0 2 Phas o R A 18—
T B2, WARARAE AT AJEHAZ P Unicode $il Xt 4, A2 io. StringTo X4
array fEH:

>>> import io

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

(continues on next page)
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(R L —5)

'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'")

>>> af0] = 'y

>>> print (a)

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

>>> a.tounicode ()

'yvello, world'

2.3.6 Infa{EAFFrEREMERN/GE 7

CEZUE SR SiE

o SIS B — N IF AT A R B R RO i X BT R T P AN 5 R AR
AR XA TR HALTE S case 51919 2 HIY:

def a():
pass

def b () :
pass

dispatch[get_input ()] ()

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

# Note trailing parens to call function

o [N E RS getattr ()

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

THHRE getattr () A HFARMXTS, WG, LB, MRS,
TERRUEE P Z R T XAy, filhn:

class Foo:
def do_foo(self):

def do_bar(self):

£0

f = getattr (foo_instance,

'do_'" + opname)

o ffiffl locals () 5 eval () MM RE4A:

def myFunc () :
print ("hello™)

fname = "myFunc"

(continues on next page)
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LR
f = locals () [fname]
£0
f = eval (fname)
£0

R i eval O IR HAGK . WERIRARBEXT ERTATHRIINEG, BIAKFRERS AT PU#tT
AT R BRI T 45 55

2.3.7 REH 5 Perl i) chomp() FXHIFH %, AFMFFEBRPRIBREBERITH ?

AR s . rstrip ("\r\n") WFAFER S R BIMERPTARBATRT, AR R 24 . R
Fids s Fomzty, BREAIUAZAT, MARHIMER A S AT A T4

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

L. "\r\n")

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

'line 1 '

P T3 3 R BT SO A7 SR, FTPARE s . rstrip () XA X TAESREF.

2.3.8 @& F scanf() = sscanf() Byt Ri4 ?

B XAERDA M) o

XA R A A ST, O (R MR R R U P AR X G split () JrikRF—AT IR DA AR
SRR, SRS int O 2K £loat () RN T HERIBN FAF B O UE. split () SCFFATHE
Wsep” 1BZ, 1T NAAT B AR ASM 23 B AT O -

PAT S RS A ST, IENIFRIA S C By sscanf () HIRR, WHEAIEES.

2.3.9 'UnicodeDecodeError’ &’UnicodeEncodeError #&izEHA4ER?

T, unicode-howto

24 thgE

241 BHEFKIBT . ZI0FTIBREE ?

B, R AL E5E, NS TIRA TR RO S
* A[FH) Python SEHLEA AR RPERERAIL . A% H UL M SR & A 5 52 CPython
s FTMATRERRIE RGEM 57, JUHRAEIRIE T/ O s AR
o TEZARMALEATICT AT, WIRZHREBIRRF HIY#UT (WS profile Bi).,
o G S HMEMARE AV E R RSO REA L (S0 timeit BibR),

o SRZVEE N RES I ARGETER A AL R MDA 2 1T, 2 RIS E SR (Gl i S e AL ]
HAbFEAR) o

RIS, ik Python fURL AR H T, DAR2—Lenl DAAE] al 2 (1 Pk EZK-F- 1) — e s ) -
o BEEMBEIAE R (BOESCHERIFEIE) TR el e AU G A 5 X R A B AL
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o fHHIEWRRIBHRSSH . 2% 3CFY bltin-types Al collections fHk,

o DhRUEEPLAL A T AT R LE B E R SRR, ATEE OREORRRORIE) HOHT RRER AR R A
ZHP XTH C w5 R EE, GIUKNERECH—y KR, XZEN. B, ke H
list.sort () WHEINESMAR sorted () WEHATHF (F REEHEMERIRHO, S5
sortinghowto ) ,

o FGAT ) TR (R R A A T 2 AR . AR R R e B TR R, AR RS
f%) IR AZRE At BER G, Rl @AERU N E RE SO L RIE T GROE # 2 0l St = A A F 5
).

WRARE 2235541 Python FRVFRRRM, ABAA —L THW PAEARER T, B, Cython A AKFRHHUE
M) Python RS A 4wih C ¥, I HT ATEF 2 AN IFIF-& B . Cython nf DA F 4 (FHW] 3k
E"J%%&*%) RIS R T RREE A T RS . R R C wfE e A fF L, WA EC B CY
JRRLER
W%

LR PERESL ) wiki U -
242 BETFHRERE-ENRBTATERMTA?
str fll bytes MERATAN, HILH BAFRFR A —RACRRIE, PO MER L A5

MR E—BIEOLT, BB T S AR KR K5 .
RERZA str MR, WHEEFENHRZFENRA IR PIAEL BTN str. join ()

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —EHAMM BN Ik io.StringIo)
LEEL A st WG, BENAMERE (+=2354F) ¥ bytearray X4

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

2.5 5 (tdl/3R)

2.5.1 IMAFE TR TR Z EEITHE R ?

FAFE S tuple (seq) MPRHTRE T (SLPR FRATEWERITSR) Sk EAG A [EHES 0T ) AH [H] 4%
H i)t .

i, tuple([1, 2, 31) 774 (1, 2, 3) 0fituple('abc') j74E ('a', 'b', 'c'). WHRSE
H—ATCH, EASREEIAS &R E R X5, P SRARAE & 5 X G2 15 Sk T AL s AT )
P tuple ().

HRAIMERS List (seq) MPRHERF A n] 2k AOR G 40k A AR R HES N7 i AR 1) 2% H g 2% . i,
list((1, 2, 3)) ™4 (1, 2, 31 list('abc') 4 ['a', 'b', 'c'l. WESBEH—1F)
%, Bety seql:] AFERIE—DEIA,

2.5.2 HARGIHFS?

Python J7 41| Fi] 1E 4k 1 400 A P 5 SRR G5 . S IESUT S, B—DF 5 01 1 5 A5,
WIS W T 07, BIECE— S0 -1 EECEE 75 -2, MKIE3EHE. "TRAAN seq[-n]
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WAH24T seqg[len(seq) —n]l.

M B S A AR Bl s [:-11 BRI PP R a— 74T, Xl ARDDRBE R F4F
R B TAT o

2.5.3 wnfa LAE RBSIR RIS K E T 7
flfiff] reversed () WEMRE, iX;& Python 2.4 H1{HrLGeE:

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

XALB MR EIRFES, T A — A B ) U B R AR DA T 5 AR
1£ Python 2.3 HL, Gml DARE 9 D] ik

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

254 fnfTMFIRFMERESI 7

A RPATHEAERVFZ AR TEATHE, 15215 Python Cookbook:
https://code.activestate.com/recipes/52560/

WEREANEERHFIIR, EXHAETHY . RIS W FRRBI T, MEREZ

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

RPN R P CRA T AR e (R BT R hashable ) , T3 H 2 R

’mylist = list (set(mylist))

RPN R R, MR EZ I, AR 251 R

2.5.5 t0{g7 Python S EIZE44R 7
{5 9 2%

’ ["this", 1, "iS", "an", narrayn]

FFRAEI A5 5% BE T T 24 T C 5 Pascal 04 ; T2 IXHIHET, python 51| n] AL & 152 AR KRB AT
o

array BHGASRME T QI AA BB R R p A E RN IE, (HERNRTEEZRYIRE . B2EE,
BTy FAHAL Y Rt 5 ST BA SRR LSRR L 454

BRI Lisp HEH051 3, AT RAGE I SCZHAEY cons HAIL:

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

RN AR, nT A B R A 2 e . X AR lisp car g 1isp_list [0] , R4 cdr B2
lisp_list[1] . HATFEVREE BRI TS EAIRHEA RN, BB @ H Ll ] Python 31| /815 %

29 Chapter 2. BEXFRERFHZE


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

Python Frequently Asked Questions, #[E] 3.8.1rc1

2.5.6 RIS AR ?
R RS IV — X BRI 22 4 B

’>>> A = [[None] * 2] * 3

WERARATENE, FERZIEHA:

>>> A

[ [None, None], [None, None], [None, None]]

B, BIRGH—TUR(ER, SFEINFEZ A E N2

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

HApERLET R~ XPIRPAT R B A2 R A, BRI IAX MG . <3 Gl T
KB 5120 3510 AT AT Ira1T, @%X N2 IRIAE.

WA R SR8 — IR KM, AR5 H AP IO A ) 2ok IE 5T

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

ROFERA BT 3 AR TR ISR AYSIZ . Ut T AGE I 51 gt X

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

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

2.5.7 WAL EMATF—RIIMR ?
QLS GikES DN

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

2.5.8 Hit4 a_tuple[i] += ['item’] KERITIENS IR FE ?
R PP A SRR, — R ALZ AR T MALIZIRF, AL Python AF(ER ZEAIA
RS ENCIEORIE

AR RSB TE AT TR} TOZH 48 i) W] S G A 0 28 i 9 9 (B S A (4 7 LR e 33l G Y (BAE B3R
ITAPA List I += 286,

WK R

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

TypeError: 'tuple' object does not support item assignment

KASERE PR Wi 2 WH: 1 2 5X5 a_tuple [0] AN, WX (1), HEIGERXSR 2, HY
FATKE R TSR 2 I TR 0 SRR, PUAFATA GBS ST TR TR IR

TERJZZ AL, DA ISR A T ) KBS Xk
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>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

T IO R AT, PRI ERIRE T 5 | A B

AR AL 1 B
>>> a_tuple = (['foo']l, 'bar')
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

KAFFE RS NKRIZ, EA— RS NIZERSESE: BAA RS, (ORISR IE AR T

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

LM R XAE, RFEEHIE () WR—DXREAT __iadd_ BEARIE, EXTEIAT += 158
IRAE o, HHGR WA TR TR (0) M FHIFRUE, __iadd__ S TEs R B A
extend HR %I, I THIERFLATITLAGE += 9 1ist . extend Y “PREETA” :

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

[1]

Y
>>> result = a_list.__iadd__([1])
>>> a_list = result

a_list 5 | X REHAEE, 10051 BHE SRR SRR ST a_list. IR{EMRALGIREA
2, POVERTIN a_list ZHIFTSI B —XFRIGHEE, (B3R %A T IR A

WL, FERNTICAURET, AR FEERT

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

TypeError: 'tuple' object does not support item assignment

__iadd__ WIIAAT, HMFIRGE 7Y 5E, HREEK result $50 T a_tuple [0] BRI —
X, RIGIRETIASE TR, e R A2/ .

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

P ARIAT T Perl 41X 1Y) Randal Schwartz, ‘& il AT R WU F L HEPE (sort value) ™ (14 B2 &%
G F P TTEFITHET . AE Python H1, ffifi] 1ist.sort () AWM key S%L:

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

2.5.10 tnfaieE IR BPAEN — N FIREITHRF ?
FEMNGIHFEICHRE A, WERIERTHET , RIFERENHERITR.
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>>> listl
>>> 1ist2
>>> pairs
>>> pairs
>>> pairs

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

sorted(pairs)

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

>>> result

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

RSB RIr R

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

UERAR AR A S B, AR 2T RE S X A AN 2 I 5 e S SR, X Ka1 2k
U, CEREEILTREORIPIfE . NfHA? H5E, append () BAEUE B RNAT, BAREHMNT—
YL I AR B ERE AR, AR E VDR R TR B, i AU AT . 25—, FhUresult.append”
it BAOM R A AR . BB =, AZTIRAT BT AT K L2 e 5 T 2 e MR

2.6 IHR

2.6.1 Htag3?

KB PATRIE R IR IRFEX R KX ZPCHERHOR AL BIN R, LRI RS THE T
B g Uatt) fRes (k).

FEW AR T — DR AW HALSE, Frz hEE (ES) , BARIERN BRI, XA DAE i
YA IEL AN X AT flhn: AT — 4 Mailbox KIRMLMBAE I E AT B YA, BT
MboxMailbox,MaildirMailbox, OutlookMailbox T AbHH& Fis & HRFEHE .

262 tAaRKHE?

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

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

2.6.3 H+4E self ?

Self Hi2 F MBS ENE A FR. Biln: SFRENEHFENLE x , H5¥E meth (self, a,
b, c) %L EWZBFRHN x.meth(a, b, c) ; MNTHHHGY T ESEHR AN meth (x, a, b, ¢) .
BHESF AT 2L EF EE L FoA F EXAER “self” 2

2.6.4 IfTIEEMNRED AHLTELRTHFRE—1 36 ?

Al PN E PR # isinstance (obj, cls). RAPASRMIE—ASTCALIMAS & BRSSO K A BN 4 2 15
HETE LAY AL, Bl isinstance (obj, (classl, class2, ...)), 7]
PAKE A HEAS X G 02 75 A Python P ZEAL Y p Bt —ANRAIRG T4, il isinstance (obj, str) Bf

isinstance (obj, (int, float, complex)),

2.6. HX 25
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R RS HREF A EFR )T HE R isinstance () o WASZIRACIT LRI, HIEHTH
[0 G WS SR AR R SO YR EPERFE AT R, AN AR 2R GRS B8 T 2 JERMUA [ 1Y
Fo BN, ARARA AT LE AR R AL

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

WA RAE A 2K EE L —> search () ik, ARIETHMNE:

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

class Document:
def search(self):

# code to search a document

obj.search()

265 ftAaRER?
ZALR— M X RIS (WA o BREEA — DX x IF A p— A5 SR AT
o BETABIHE AN, BARMEUEOGERI IR S, IR HAN T AT < IRINTIA

Python /7 A W[ DABRARSE I Z AT, BIAN, PATRIESLBL 7 —AN3E, KM RRMT X, HRFIAEA
U C S I SPNCE

class UpperOut:

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

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

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

TEX B Upperout REHE XL T write () FEEHATIEN self.__outfile.write () H¥EZHI
FSEAF RN KGR I A AR ILS 2 self.__outfile X5 . ZftRML
__getattr_ FEEREEN: WHSH ES &% TG KRBT E L2 E R

TR R T AT DR, ZICTRE A S S A, 24 B e M T S I R B ), 2R
WAE X __setattr_ () ¥k, I HXHMULAU/INDTEE . _ setattr_ () MEARSEIIRER Y4
TPAF AR

class X:

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

KEH __setattr_ () EIMUHBN self._ dict_ K H GHRAAHHIRST XA 2T 58 W TR
I
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2.6.6 INTMBREIAIRAERTAESEDE LB FHE?
(N ERY super () BRAL:

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

YT Python 3.0 2 B MRAS , 30l GEIFAE(d Fl 2828 X Ti% 0 class Derived (Base): ... 2K
P X, PIPAKHE Base (8 Base HI—AMWEA) HiE LWk meth () WM Base.meth (self,
arguments...) . XH, Base.meth @RI ERHE, HILEFERM self S5

2.6.7 WMTAMBNETRER 7

A PASH B SO, AERE L2 B L SR Pn e, HAEREANFE P R 5% o SRy i 4 144
M, AERESEIL LIR2OR. MRS —TF, ARARESISYGE (B, Bk THIRR T E) S
B2, XA ARTE. Hin:

BaseAlias = <real base class>

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

2.6.8 nfa BIERISKBUBFIRIE R TG E?

Python SCHFEESHEARFIEE A (FE C ++ B Java 1978 L)
RS, AFEE X ARENE. BRI TR E, S AE e b R U 24 -

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

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

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

XFALR c KU HE isinstance (¢, C) NE, W c.count [AFEHIEI] C.count, BIEWi c H S,
WEM c.__class__ [HF] C (RS RIEAT FIFEA T ER .

HE: £ CHENTENT, B self.count = 42 EXHEMIRECRFE self B BWFhHiE 4
Ay count” FYANAH ESEB . AR BLE T A0 R ASEIR A R A A B FRIIZR A TRIRRAE T R RIS 2 S
-

C.count = 314

ST R AT

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

IR, ARAHHES T ORI S B 7 iRl ad — ] B AR R ek
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def getcount () :
return C.count

HIREA R RBRAE LN, AR MG X2 (SRR BFHISIBIRWAGHY), TS ARCHERE T B
FHEE .

2.6.9 tnfay7 Python hEHMEFERL (FHiE) ?

RXAEREL PR BB TR, AR R 7 1 5 B i R ) R S0
1E C++ i, RS

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

}

f£ Python H, fUAZin S — MU KA, SEHEOASBERITA RO, Bian:

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

RXASEAAER, EAESE E BRI
PRI AZAR— A KSR, Bilan:

def _ init__ (self, *args):

AR IR 5 338 B A D7 4 3L

26.10 HERX{FEHR __spam , BRBE—/1%kF _SomeClassName__spam iR
1%'%\0
PABUR RIZAT L 1 A8 B9 47 DAFRALE—Fhoe SCIFAE A8 5 1 187 50 A 30 5 =K. AR

__spam WFRRFTF (ZARIHPIANTRIL, 2LJ5H A TRIK) ALY _classname__spam,
Horp classname SZER T AR T 1L 24 BT A FK

I A REPRUEAL B R SRR 7 475 98 AT LA [7)”_classname__spam” Jgi o4, T4 722 & {H 7R X 52 1
__dict__ Hu[lL. ¥Z Python FEF¥ 53 MKRFRA M HI X FhALAT 2L A4 K

2.6.11 2ENT __del__ 7%, ERMBRMREZFEAE-

XA LA RER A
del iHEAIA—ERH __del () —BHRZBDXERAS TR, R (5T R38F, 2R
_del_ ().

WERBARLE O e (A, AT HEE — D RHEI R, B RPHA DT RINERR), W
SRR KT A 2R 25 . 45 Python /R &z T— MNMAE KA X FETEER , (HAEEIRESA 5] H
TEOES G, BIRNERS T RETR 2B RkiE T, Wt __del () H¥ERTRESAEA @A FEHLAY I
BB . XX FE A, RIEEAT . FRRER R, X5 __del () WHEPITINFZ
EER .. BIATPAIETT go.collect () SRl [Ffl, (HAE—SSRE0 T, XK EI.
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REEHEHIER, BAENS e BRK close () JrikAMELE 52 FTHHEIR R —
ER. XM close () Jri&nT ARG RN ERS I TXIRAEHE. AZEEEPN _del O ¥ % th
_del () M close (), HH close () BERIEEATARLIR X422 R HIPE ] -

73— PBE ARG T IR ] weakref ik, 2B VR AR X QM ASE LS T4 fidn,
PR S5 R 20 AR 5 | B 555 D (AR ZARYIE )

e, AR __del () JFRGIESRH, SREEHEITHE sys. stderr .
2.6.12 IN{AIZRENLE TERBIFTHR EHIRI TR ?

Python ANEREFHE (BNEIA) HYPTA LB BT AR SRR 8 eR Bt AT a e, DA Ik P B g S 1l 4
S35 AN FRERE T A L1 -

2.6.13 Afta id() MEREERTEH—H) ?

id () AR — R, R R B A i R Y ARUIE @ ME— 9. [HA7E CPython w1, TR W R A N AL
Ik, PreAZE R R AEAEM AT MR RS, R AR AR G B AT R A AL . X A
TUER TR

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

XA id J& T2 BB A A RO 5, HAERAT 10 O WG RIIMER . ZERh PREAS AL id BXFRAT)
AT IEERAS, HEIEXHEX R 5 — 5]

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

2.7 1EIR

2.7.1 O El3E.pyc X% ?

B AR E R AR (BE 250 & i SRS IR RE dny ), R EAEX Y . py SCHEFTEH
K __pycache_ T HRFRIE - MIEEMIFIUEN .pyc M. % . pyc UIFRISCIEARYIT L
IRFEXN . py SUAFEAIE, FEA cpye RS, IR R T AR T B E python b AUAD
JiAs . (HEfE S 0 PEP 3147, )

ToyEAE pyc SCHR AT IR L2 A S RSO H SRAFEAURR M8, X EIRFE __pycache_ FHRT
A, 20k UL, ARARARE— H PORFF AR TFE AT — H P S Kz A 7R P I 3l mT e & A= It
M3 Web fl 452 5t 8 T A i «

F9E 5 B T PYTHONDONTWRITEBYTECODE FRIEAS &, 75 W4 {R 5 A#iHe I H Python H A5 A1 2
__pycache_ THFIFHEHIMIFRIIEG AZTHREMEE S (BUR. fFiasE%%) it B sl
& .pyc 3L

TE = 2 HE TR Python ARG A S A, FASAIE .pyc X B0, WRARE — A HmE5%
B S foo.py, BXFAT H— M xyz.py, MRE1T foo Bl GHILHI A Zimfr 4 python
foo.py), NN xyz Q@ —4 .pyc, FH xyz @9 FAN, HASN foo I .pyc XM, FHH
foo.py NMEBFAN .

WRARTTEA foo BI# .pyc XMA——HI AR R AMBRAIE .pyc XM
py_compile fil compileall i,

ARAT DA
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py_compile BIHREEW Fal gL EAI . — BRI IR Y compile () AL

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

KR cpye XMHBAS foo.py MR E NH __pycache_ THZ (BEIREATAE T AT EES %L
cfile REHIZITH).

PRIBTT A compileall fbe | ahdwid— A HEHEZAHR FHPTA X . BAARMEETTLEIEM S
THRRFFHIZST compileall . py RIS E 415 Python SCIFRY H g 4L

’python -m compileall .

2.7.2 IfaBI S RRIR B IR ?

BT DA AR TUE LA RAchE _ name_ 4RE| [ CABERZ AR, AR EHIEN '_main_ ', &
PR AT @, i A2 R b by AT RS B A, HFHRTER A name_
ZJa . APITZIEHAE:

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

if name == '_main '
main ()

2.7.3 IMTLEREESN ?
BB DA PR

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

[P AL PR AR AT AT AP 3R

* HILFA foo

o QAT foo (A5 4 JRAE

» foo YA IFHITIHINAT

» foo 5 A bar

o BT AT bar (75 £ AR B

* bar B iFIFIFIRIT

* bar FA foo (EXRE—APZEME (no-op ), FHCLEA—4H foo HLLR)

¢ bar.foo_var = foo.foo_var
g R, AN Python it 354 R foo, il foo Y4 JRfT 5 IR 221 o
AR import foo , AFEHAERRAM PIH foo. foo_var I, AAERIFERIIE.
XAFEA (2) =Ml BRI
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Guido van Rossum 72 M # ] from <module> import ..., FFAMAEMAERE T, &HT&E
AR W in A BB 7 R al N B R L. X EIRE AR A T ARG A <module>.

<name> ,
Jim Roskind FEBCERE MBI 4% DT I ShA T2 3K -

o T (BRER, RERIAFRESARZERNE)

o B

« WEHEH (N FAER R4 RERE) .
van Rossum ANEWGXFI A, B FAHITE—AFEERMHY, ([HXFrEfiscam L.
Matthias Urlichs B EA RS, PAEE AT EEIHTA
XL R A AT .

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

ZEMA importlib PR LT import_module () :

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

2.7.5 iﬁ?ﬁiﬁ?%)ﬁiﬂ‘]ﬁ&#i%%)\?ﬂi XETLERREREEK. AftasX
?

TR — A A, Python {UFES— ARSI SCE . R AN AR, fE— N HiFE
R AR o, BRI S e AR R R A, IR A BEAS LR B AT RN BT AT 2K . 2250
i BT SRR, AT DA 41

import importlib
import modname
importlib.reload (modname)

el MR 100% 77 To—2%K o FRAl 2 e & an R iR p s

from modname import some_objects

REARZE R TH AR AR R . AR5 2852 30, WA & SR B YRS Bl DABE B 265 L. X
N REFEA R JEATOA:

>>> import importlib

>>> import cls

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

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

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

UERATED 2RI G/ “ARiR”, AU A ol 2 Iy

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

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

i S E W iE) &

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

Guido van Rossum AR I GEdESEA o0 dHAR R A, I RS 1358 Python 27 (HIHMTE . K%L
NAE— B JE it 2 S X AT RE

W T B THIR/ATHREE S, DTS B 0 415 N R EEE Z RIS B /K CREF B
XEER S A B

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

R RE, WIHIET x++ 154, EgESMIRA R ORI, B2 25 F w1 C 27 s
SRIEITEE, BRER AN x > v, v R,

WA TSRS S, BrbA Python A KA 5y % L g sinhoe . AE C W, 55 aT DUREF 2 AN TR (1 467
o QARSI M S G — AR AR, IRATER S (SRS ) 75— R AR, B
Uy SURCE Y N/

VFZ G G AR TR/ 5 R 5 e — A7 o X BSRRPHI YK, IR TR bR 2SI, (AT SEAfE
PARIRE R HEAT I T M. PRARRE DL T, BBV IZE S — A (I8, 20-3047). 20 47 Python AIPASE
JEEE 20 47 C B TAE. XA f T DI U/ AE AT S — A7 B A R e S AR 1 P
P — E g EA S E A

3.2 At AaEBENERERFIFEMER 7

i B — 1

3.3 [Ef RS EE ML THERE?

F P R IR 25 R E
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>> 1.2 - 1.0
0.19999999999999996

H HikJyiXse Python Hrffj—4> bug, HILARXAE, X5 Python KAMNK, 15 IZEFG QT AL B &
By RAREN.

CPython H1ij £loat A CIBEF I double RAPFT M. £loat X EMER AE ERREE (Gl
R 53 L) AR HERIE S, T Python (] C #/E, 15 00T A0 BE AR H (A {58 PR AT
I E . X EWRE NI SEEIN S, Python AT MR T HFZHRATHIES, W55 C fil Java,

VFZ n] AR 2B 2R i e AN B bR R . BN, FER A A R IR S

>>> x = 1.2 ‘

H é FAARA(ERE S LRI 1. 2 CIERERD) WAL UE, (EAREETE. MBI, St
fE2:

’1.00llOO1100110011001100110011001100110011001100110011 (binary) ‘

B T -

’1.1999999999999999555910790149937383830547332763671875 (decimal) ‘

YUY 53 KSR Python P B AL T 15-16 fL/NIUIRTE -
BRI H SR IIMRRE, 1S Python HUREHY 3 AR — .

3.4 [Ffa Python St (F)A~ 5] £ &

CEES TP

—ANRVERE: RIEFATH R A ATARR, EMCEFA T AR A E AW, I BAF AR SRR B E A
AR . X2 TCA MBI Z X AR 22—

7 MLEZ, Python HFRYFAFERYAN Sy —HE A" ATMBIVEEA SRFE 8 SOy HAR (R, A&
Python w1, ALA[ZHEERA SF 54553787 BRI HAAE -

3.5 At awsMEREENLFIEARAPEXER “self” ?

HCREREAE Modula-3 T 5. 752 5 T AL E B

e, EHRMER, MR ASEEARE A 2 R &, [ self. x 8 self.meth () A
DA AEIRH], RIGERCAANEIRE L, A LpIAE BT iA. 18 C++ . DAl §/b fey Ay
FEHR T (b4 R AL AR A WA 5 iR ) ——(HJ2 1k Python HiscAy /i A A il , Bt AL/ &2 4%
%’éfé%?ﬁ REBAAE . —28 C+ I Java i bR 2RSSO R MERA mo BIgH, XA R 2
T3RA -

HR, XERE R RGN R 2 R %, A B RIEE. 75 CH+ 1, ani R
HERAERPESGELRPY TE, ROFMERH :: BHLF - #£ Python 1R 1] AR5 baseclass.
methodname (self, <argument list>). XXF __init_ () FEIEEAER, FFIEFEIRAEZS
VAR R R 24 M R LA DA Ay =GR 2T vk i)

e, B T AR RMEREE R ST Python Wy JREBAR (I X)) pR AR Hh R AEL s
v OOF H¥ A AR R 4 ) WRE, SR DARER U5 R R — MIR(E R T /il — S il A%
IR AR R, B alaliBELIm GET8eRER ) o CH+ @il R R — &, Hi2
Python WA A, AUACH TIXANHMGIA BRI . 2R self . var RIFHIfFED T XA 1)
M. R, XHFERSEBIASE, WS self.var BRE R ENTR IR E S PRI G A LR
%ﬁgﬁioﬁﬁﬁ%,%%ﬁﬁﬁ%%ﬁ%ﬁﬁ?%%ﬁﬁ%ﬁ%%ﬁ¢,@%E%ﬁmﬂmﬁmw
44 25 [6]
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3.6 At A geERENPME ?

H Python 3.8 14y, 1RBEMIE!
IR EFRR XM FAT = feRh sl oA (e

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

HZ 5 PEP 572 T NS -

3.7 $H{t4 Python Xt E L)k (Hidn list.index()) {EAHERIM, T
Hipzhee (BI40 len(List)) {EMEEZE ?

IE4 Guido ffriit:

(@) X FHLERAE, MIFTRIE R REA S M3k - mik (FIhR!) BB P E A
MRS, WBAEL e EARE BB BB MR ICTR . U — T IRATTRF x*(a+b) AR AL
50 x*a+x*b WA G, PARM AR OO £S5kl Al A iy A e L -
(b) 45 5AT len(X) HACRDI , IE B 2ZORAGZIERVIRRE . XA IRRATPICEF: 45
R, SROSHMELS. M, YUFYEE xlen() IF, WATEZHNE x AL B
MZcde, BB R MEAPRIE len() IIRAYTRIIZ AR . UBA LB IIZA getO) 2 key() T7ik,
AR SFINIEA write() TrikmS, FATH/R S HK.
—nhttps://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.8 Aft4 join() B— N FHBHEMAZIRITHLGE?

M Python 1.6 JFify, T4 ERACAF HARHAMARMESR Y, MU INTTIANS, X 27 4R UL Dh BE -5 o 24 il 1)
String BLER 14 p& BHOR SR ALY DI REMI Al . XLEFTTIAH IR ZHEP) 232, BT-E— 2R 7 RS
ANEF IR — P72

’n, ".join(['i’, |2v, l4l, '8', '16'])

GERUNT:

’"l, 2, 4, 8, 16"

SN i FHEAT PN AL Ao

e X U FAFER SR (String Constant) T AR EABRRMER ", ARSEAFL, HET
FRERSCAS Fog— AN EEE . ARAESE E B FATH I A4 PR B ALV L0595, WIS 12 i B (R
FESCF EATTH

AR BCE XA TR EPR BRI AT R R O R . BRI
s, HFRMIER, 18 split O MEN—DFRHTEMTEELRL, POMEZIMEILT, RE
VEEEE

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

SEXT PR SCRRRE S, TR ] d 2558 7 AT 2 B 1740 ds (BRAEROAT LT, IR IR R ZEA%) .
join () BFAFHRINIE, PUATERNZITIANY, @R AT w8 LB 5458 71, FAEA0
JTCRZIEHEA A 5. WITIAR ST AT AT - SN RS 5, AR E O SURAEMET IS . *F
TP AT E AN G A LA Ik
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39 REASR?

UERBA T K e, W trylexcept REGRCEMN R SEPp EARH R A 510, 78 2.0 ZHiHY Python A,
A XA T B A

try:
value = mydict [key]

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

HA SRS dict FEATATI AN A key I, XAH T ARAZXFERTE, AREE W IR AT A -

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

SHFIX MR ER BN, B PAfif] value = dict.setdefault (key, getvalue (key)), {HH]
PRI getvalue () BETEE, FNFENTA O TR X HHHITIPAL .

3.10 51+ 4 Python thjF switch = case {§4) ?

PRAT DL T — 2R if. .. elif... elif... else. BMASEMXI TAE. T switch (BAELED L4
TS, H R RS DA S A AT YL Bk AR . A e SE B RN G B BDIRGS, WS
PEP 275,

X TR AT REME rP AT R BRI 00, AT DABIEE— A5, O case RS B S IR R &R B4

def function_1(...):

functions = {'a': function_1,

'b': function_2,

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

MFMGRM I, ATPAEE N getattr () WEMREARE LRI IERIE— R

def visit_a(self, ...):

def dispatch(self, wvalue):

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

SO VAL RIS, PGP visit_ o WERECHXAERIRIZE, WERMEDE HAZEEMTR, T
TrE R BRI N R _E AR T %
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311 WEFEERESFENSE, MESRRETTRERKNSE
STHIG, ?

R RERZ, ARG 9> Python HERIIERR 2 /0—A> C MR, JEAL, 7R AT ARG 1] Python.,
P, —A>58 B LA S AR BT C LA 0

ES 20 SBMie, Stackless Python f—N5g EFBOTHIMRER AR, T DAk C Hitk.

3.12 [E)fg lambda FRRAFEER & TR

Python [} lambda ZIKANBE AL 1H4], A Python BYTETAMESEN BEAL PR EAEFAR A TR TE A1) o SR
& Python . XA AR M. 5HANE T H A AERY lambda S HA[H], Python [ lambdas
g Fic s, dREHIE e SR B i .

PR L 282 Python FRFSHE —2E0 R, ATLATEAHTE IRl 7RI . DA, (1] lambda T AN i A< i S el 4L
A ME— DIt SR AR T3 20 BB — 2 P — X 2 — AL T BRI 42 (5 lambda K50 X5
RAsE M) (1A & !

3.13 Python TTLI#RF R ERESH C A HMBERSH?

Cython Kl Ay il EERERY Python R A S IFE] C 9. Nuitka jg—>F Python % C++ fUiHY
Bredmiidy, BTSN Python 55 . B4 Java, AIRATE & VOC

3.14 Python n{y &R EEE?

Python 7747 BEAYAN-TY HUR T 5L B . Python FUARIESEBLCPython (15T RCRAR A D7 I X5, FF
B 73 —FBL IR AR T TIORER, & DI O B AS I 50325 o A AN T U5 150 B O BT I B B0 B BRI 42
ge BRIt T IATRIR M. SREBGRRAGETHF B AN R S A0 ek %
U, HABSCHL (40 Jython = PyPy ), ) RTDMKHA R RIHLE], 4058 i bl micds o a2 4RE) Python £
R RT3 | TS B A T, M 22 53 T RE - S E— e U R RO A P AL

fE—2% Python S8, PATRAURY (7 CPython H TAERIMRYF) WIBESFE/I S FHIAST:

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

by b, (] CPython (5| TR s BT 5, B ABTIRIE R £ #R & KPR 3CfF. SR, X
EGEHY GC, X EESCHFRT G A RELAR IR E] B (FTREARS A ][] ke ) wioliede (o) o

WA G 5 ] LA python SEBERACAD, R R 3R PZ SO s ) with #54); Toie WA R &
nfer, XHERARLC

for file in very_long_list_of_files:
with open(file) as f:
c = f.read(l)

3.15 [Efal CPython 7 {i FiSE % 18 #E 04 1 35, 51 g 4 1) ?

HoE, XA ChnifERtE, PILARERSHE. GERY, FeM1HIIE Boehm GC . EH&ET X % 8% W15
(%g%%ﬁ?ﬁ)%i%ﬁ@,Eﬁﬁgﬁiﬁﬁ%%,ﬁ&ﬁ%%éﬁ%%gﬁiwmm@ﬁﬁ,%
BT )
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24 Python {ix A HAN FAREFHEE, A5 GC Hph—/ MR, fEMs2 ) Python 1, A DA GC R
P HRCAS RS AR HEIY) malloc() Al free(), {ix A Python ¥ 5 FFZ)F AT REAEE ] '€ & AR malloc() F free(),
M B fEANTESE Python 1. BUAE, CPython w] DAIEAfHLSZ P malloc() Fl free() .

3.16 & CPython # R &, IR ERFSHER?

4 Python JR I}, M4xJmyfin44 23] 2 Python KBS | HI XTSI A B BRERL . ARAFAEDERAG I, Wn]
AER A XA OL C R 2 BLA A LE AT 2 AT REREIY (IR Purify R T H AR NEE) . B
s, Python 7EiR H IHE B A I 2l B B D &R

U2 EE5H ] Python FEREUN MMBRFLE N, TEEIN atexit BBLatT A4, SRHIMERX LA A

317 At 2 FRMBITTHFNT RN IESE

EIRFIFMICAAEVFZ T AR, (HEIR A Nl 25 £ AE . 7TPANAICH R T Pascal
okl C 45t BATEM R BERr/NMES, ATPURAFEZERA R, nTAME S — D484 i,
TR IR AR bRIE A s A B = AR el

F 7, BFIRFEARIAE T AR BT TR R R BRI R, A X R A A R R
HHBAEAE. I, os.listdir (. ") RIEFIRYH]HRHFR SR FAFH S QR H R i
IT =PSSO, R AT B B ﬁL%7A¢%

TR R AR, XA — A O, WA BB ER BRI AICER. SRR AR, X AR
HRIRA AR BIIERICR . HAAZICE AT AR T LR key, [RIE R BERFTCHLAIAES A key.

3.18 3R 24N 7%E CPython ch3cIfE) ?

CPython F)51 FR5Fr EJ nlAS K EERRNAL, AN e lisp WU HERR o IR SE B X HL A 5 B0 5 | FH A 3228
WAL, FHAENFRIREH IR B R IR BB AL K B 64T

RFARRGIFIK a (1] KERMERA SR RNRRG ET X .

AN SEEATS , FFREES AR/ N F R T — 2y b A 7 PR 5 B A S N (4 M 24 %]
WIS, Sy B — LAY S ], AEAERE T ORI LR TR ZEE PR R

3.19 FHEIN{F7E CPython thstin ?

CPython F 5 M SCHUN AIEE A/ NIG A . 5 BRI LD, XAERZEFOLT WAtk (H Hifcs WL £
1E) $ROETHEAFRIERE, I EHLSCBUE L

FU TAET 2O i hash () WEREOTR I 77882 AY hash {0 . hash FCRD AR B AN 4R
PERER RN T AZ AR B4, "Python” [ hash {H°4-539294296, iii”python”(— %A [ 1 FAFHR) 1
hash {E % 1142331976, #X)5, hash fCRS T 5B R 7P (R AL 8 . BT i A R A
ANIFJHY hash {, X ELRE 7 I EHUEE R - O(1), i Big-O FRik - AR .

3.20 Kt 4ot key UWHEATER ?

UL Ay SC PO B TT S A (EOR AL 4R B . WG n AR R, WIHfE R e A A ek, A
WIS AR S AR (HU2, d T T il S O R Te v FIT B e s T A S, PR ik
FEFIERAH . AR, MR TIPS AT AT, KRR A, P A .
RAFERINE, BASHREE, FATEZR AR RN R ESG A,
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AR AP RET 7, RO edl; % tuple (1) QIE—ocdl, HA&
H 5512 LA JTde AnAeny, Rl DA AR S .

EFE iy — LR R T T 5 -

o WA HhE (X5 ID) S ONEER, BOMIRARI S EAMIEE BT R, BRI
HARE B

mydict = {[1, 2]: '12'}
print (mydict[[1, 2]11)

&5 % —A KeyError 523, P “AFH @AM 11, 2] B0id 58— id RE. Bmisi,
R == o W i, i B is

o FEMZ RN NI T 6. XA R, PO AR GBI R T A S B B 5, AR5
S AT 1 A TC IR AR

o SRVRSIRMEONE, EETFI A RBECEN]. MREINSICEIB RN, R AR 3
MEPABRERROBE . Bl i — N E BN TIAZR IR d.keys () HEEEAMEAS ] /T8 .

o FEPIENAEFIGRS, PRCON R, LR, EAUOUR AT AR F{ERY TR X G5 AR AT RAfE
A& IR T FAL T A 24 B O 1B 5 it PR 35 SR AR B RT3 3K 64 B A Xk R A
LA R B HHS N R AT RES FEUCRAEER.

URFEEE, W] AR PR iR Mk A e, (B B R AR H TR AR AT PAKF— A ] AR S 4
FE— B, ZEBIFREA _ea () Al _hash__ () B, )G, HOBHGHREEEEF (5
FAEET hash BOS5HY) A B A ER EL AR X R A A (EAE X R AL T it (A S5 ) s PRFF I E

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

def _ _eqg__ (self, other):
return self.the_list == other.the_list

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

HER, WA TR AR L B 5 R RS AT DA B SRAR R H B T REME T A A5 %

B A, AR LA, W ol == 02 (B ol.__eq_ (02) is True ) M| hash(ol) ==
hash(o2) " (Bl “‘ol.__hash_ () == o02.__hash_ () ), BWXMEEEEFH D, WHERK
ANBETG X SRR, A MR A I T hash YL RF 2 s -

XIT ListWrapper , A B EM RAE LA, SR GEE S AREL 3 o BRAFIRIESAFAE S IE
T R A SN IE Rt A X Se TR S 2R, A5 WA SR 5 B R

3.21 [F)fd list.sort() AR E{SHEFBRIHRT]?

TEPEREMRE B OL R, (OO THEF A H— 52— iR 2. Ik, list.sort () X5t
7M. TR —F5L, EASRNCHFISIR. X, SEFEHrEIA, A
s SR R HE P A, A S RN 812

WERELR SR, WEETNE sorted O L. HBREMRBRATIE SR P QIE SR, X HFT
HeFIfaR 1m0, R T e A 1 AUk 7 i keys HERP:

3.21. [Eq list.sort() AR EEHEFF B ERFI? 39
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for key in sorted(mydict):
# do whatever with mydict[key]...

3.22 fn{a7E Python thigEFOSEHEE O HE ?

H C++ Fll Java 515 H R AEAOBRGE DOTEHIE AL T R R SO0 SR AL . VR NI 1L 28
I SiR AT B TR R IR

Python 2.6 7§ /il T —> abc B, A E XiHMF E S (ABCs). ARG A isinstance () Al
issubclass () RAGE LGS EEEH LI THER ABC. collections.abe g LT —HA H
i) ABCs 5|l Iterable , Container, fil MutableMapping

Xt Python, JH X ALFREATIE A MK MRE , W PASRAHE D MSE VR 2 4L . 18—~ T A PyChecker,
T AR T TG DR

— AP BRI RS R I T ASR AL I, T A e LA A — 2R Bil . ¥F22 Python AFEHm]
PAMENIIASZAT, PAROERIEAR G BN B B A AN L A, tho s o ml DAGE 1] S
HI T L AR (stub)” BHUHEAT IR B, FTPAREH doctest Fll unittest MBS =I5 il Ll
R ETER I, DAk s i — 170

8 24 AR FT AR BAE Python FRAENRINAY . SR AR F DA MGE D RE . F5 b, B RERE
i, PR DA REIINARR P I R e J@ k. BN, append () J7 ik l— L8 NS AR R A IHT
2 I RN append () SCBUR TR REDS IERAIAATICERAE, (EURAEMNAE M HA B> Jm i
FEAR R FRL

S GIAELFARFEA N, SRR B0 MU REE IR T 5 TR, —Fh H 2 im0 7 A FAR & ) il i
WIT R, BRI SALM LR AU Z BT, EEm S ML EMR S0, 2R, Python FiF AT
F, MRAAG S ML B

3.23 [Flfg[Fif goto FEi%?

] DA R ORI “goto £5H4”, B nT DA R AR TAER . 42 NN R gk n] DA (8 A
1 C, Fortran FIHABIEZ 1Y go” 5 goto” ZEA ITE SR L. Flhn:

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

except label: # where to goto
pass

EEAFLVFIRBE R IERRAY P R) Xl A2 T goto. TEFAEN .

3.24 At LRIE=FFE (r-strings) FEELIRFHIERE ?

SHERHYL, ENIARELAT RN SORHLER G5 RALRI A O ARHL &5 LERG 57 4F, BRREH
AT

JE IR AT AR R T T 7 AR EIIAT H O SRR SO TR AL PR A (322802 IE 23k T 1 45) R
Ao BERALBRERFFAVERC ) RS SR B U2, ISR AP B AN R VR IR Sead ok, Feirilad i
MBS P AT SRR A7 . 24 r-string AT ENTRIAUN H B, XA TAER AR EF .

AR AR A & Windows B#4244 , THYERITA Windows FGEIH H#R G IERHL:
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f = open("/mydir/file.txt") # works fine!

R AR DOS Ay SRR, IHZ AT Bl

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

3.25 Aft4 Python iz HRMIIER “with” &4 ?

Python A5 —>with” {4, BB THIIAT, FERIA DRI DR . AL F G2 X e

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

£ Python w1, IXARAIZEHZ AR o

HAWIEF , 0 ObjectPascal . Delphi #1 C++ i 1AL, PRI AT PAZA S MIHLALE 20 FLaa A 2 0 . X
e SIS — SR ARG I A R AL B A

Python i BRI, e n] REHEEAEZA TS5 AR PE . P PAZHZSHIAEXH SR b 5 sl A 5 1l 57 )
Mo EXEEAFICIRE A A B P S RE S | e 2@tk RiltEth . Rt i m s t?

B, RAANASER U E:

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

BB BB "™ WM — A2 X S BB Y. SRTT, Python Hhiif A A iF REAR X — . Rik™a” 2
B, QB AT WA — R AR R, EREATE with b7 &R IL, Python )
B SRR P (AR (2 3 B o PRI

RIMT, Python AJ LA i KA A SE B with” FIZEIE FHE (AU E) AR 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

ref.b = 42

ref.c = 63

XA RS HATHREWREITER, R Python TEIZFTHMRHNT A AR, 46 —MUA AT EHAT— R
#ro

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

B9 T ] S (ABC 155 RIIETRZ —). HIE— P4

if a == Db
print (a)

5
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if a == Db:
print (a)

WERCE MO AMA 5 2. il PR, AR FAQ MERI BT, B SRS ER; X2k
BRI E A

A MRERAZ B S A TRIAR L BRI iEas A D) TR MbATn] AT E 5 R ple s T Il 75 2204
INE, AL XIRE Y SCA AT NG IK AT -

3.27 Htt 4 Python #HEINRFTANKEA FERES ?

Python FRVFRHAESZ, JCATIFHAUR BN IN—4> B RIE S

[1
( (]
d

o~
.o
Q

"B": [6, 71, # last trailing comma is optional but good style

A FFZ SR AT TR -

WA, SCHBC I P E D AEZ AT, WHEARSIRIEZICR, oA s E— 17w
5. XEATWRIAEHHET, AL AR R,

ANOEWIL T 2 FEELZ W5, Bl

x = [
"fee",
"fie"
"fOO",
L fumll

]

NN RBEREGIUNICE, HELPR EAE = "fee”, "fiefoo” FI™fum” . 20N FIZS 1] DA x4k
BRI
SeiF R RSt ] DA gn R AR 2 5 AR
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cHAPTER 4

R EMRE TR E REE

4.1 EREAXHE

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

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

ST =4, 15 Python Package Index {2 Google Z2 HAh# &5 %, B “Python” i E—4
PR B KB I 2B A IR T

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

AR BRI IEOCPE, ATREE R WA, SO A C, C++ oAb 4 1 240 5 S 31 S
TN . TR O W] e B TRAS SCIFRY, 260 mathmodule . ¢ SXARRY SUIF AL C AU H %
Hr (fHAE Python HIg).

A (%/1) =T Python {41 :
1) 7£ Python YA B %S 1 (.py)
2) i CwmBHshismEmibe (dll, pyd, so, sl%§);
3) (i C a5 HHERE B MRS BT, SRS 3%, HiA -

import sys
print (sys.builtin_module_names)

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

IR B 2 [EIARAR D T AR 11 FLES — A7 b ZE0#!” BRBEAZ 1% I Python B R % Y 64K
HB— S DU AT chmod +x scriptfile B2 chmod 755 scriptfile %,
BRAREMMIGE, REEN TR

#!/usr/local/bin/python

43
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TESCHFR AT, BEARBTEF-G LY Python AFRREER A BEAE .

UNSRAR A R PIAS A Python fFFRE SR LRI AR, ARtLAT AR env A2)¥ . [RBLIRIY Python fERERT I
FEHSRELIRINE] T PATH HREE R, LA RZE Unix RGUHSSCRE T I 5k

#!/usr/bin/env python

T 24F CGL A ik B . CGI A PATH FREEAS Sl 5 2 AR HRE T, T AR50 P AR RE RS 1) 5
Y uf AR

G, PR A R A K, TTRES S50 /usr/bin/env PUTHRI; Yok EMRA R AL
env 27 . FERXFPIEOLT, ARATAZEI6E A NI hack 773 (OB H Alex Rezinsky) :

#! /bin/sh

exec python $0 1+ms@"
mmnn

DA — VIR, B AR __doc__ AT . A il AR IB A :

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

4.1.4 Python thfF curses/termcap g5 ?
XFT-2 Unix 2450 FRifE Python Y55 & 4T M <3 #E Modules 1~ H 5% 1B #7 curses itk , {HERIA IR 2 4
%, (HEE: £ Windows & F AT H Windows H1 {45 curses bk, )

curses BRI curses R, [R5 HKF neurses F1 SYSV curses R Z 4N UIRE, LB
AN FAFEE SRR SRR SO . X E X MBHUR 2 A BSD curses BIHEAERSE, Hi2
H BIBAELEY ) RGN ZABA S AFAE X R L o

%1 Windows -4 @ {#i ] consolelib fEi.

4.1.5 Python h#E7E354l C B4 onexit() HEARAD ?
atexit BHHRML T —A5 C 1 onexit () pRECZELIAGHMREL

4.1.6 At A2 BRHESLHIBERMATGEIE?

B WL LR (5 A PR BB IR 2 LSRR . B PR -

’handler(signum, frame)

PRI B AR 42 P B

def handler (signum, frame):

4.2 —fRMTIE

4.2.1 Finfa A Python £

Python 7 A I MIIRKHE S . doctest FEMABIHLT) docstring H1 F-F7m FIFE AT , XF Hefi /2 75 55 docstring
22—

unittest BHE— R Java Fl Smalltalk J5{HE 22 (74 SRR AR HESE .
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N T HEMAE RS, ARBOZAERE R T R A RBEIAL BTT . B o 28 K 2 S0l REFR 2% ) e 32k
IPEEE—— AR XS BOMEE, PP s E i (PO JRaRAL AR Dy 2R ) o BRIt
2, R RO AR AT AR I SRR AR R, X AR IR A AR 2

PP “am @i AR R

if name_ == "__main_ ":
main_logic ()

TEAR R ALY i o

— BURIRE Y 2 R B SE e 2 A SRR, AR i 25 55 I ol R BOR ICHAT . T DAGE I B Bk
Fr—Z 5N R By R 5 MU A T I o Wil SRRV 2R T AR, {H)2 [ Python AR fi]
ARG, FrUASEEs AR, TEgE A UH" AR IS 7 B S MR A, RS B4
PESARTFE b . AR, ORI KB bug FIBOHERIE S NA ) -

FEFP A SN HA B T A I E KA A H

if name_ == "_ _main__ ":

self_test ()

TS Python SEBLRY “fR” He1n, RIGERE T2 A SN 1 A LA - B AT RATE SR A AT ]
I IEA T

4.2.2 E#H docstring SIE3CH ?

pydoc A DA Python 5 fi% FR ) docstring 617 HTML S04, 0] PAf# ] epydoc 3% H i docstring £
7 API XC#Y, Sphinx tH 7] PAF| A docstring A N2 .

4.2.3 BEF—RRAKE—1%R8 7
1E2€ Unix RGEEHHZHIT R BEENITEZM M curses, {HJ2 curses BIRIK T, MEPA%->] .

4.3 & EHx
4.3.1 EBEREAEHESE?

—E M threading #ith, AL _thread Bk, threading BN} _thread FHHRMLHIE
AR B T S A

Aahz By3EHSE I threading ZHORE A —LLL)4T s BT PAZ R hitp://www.pythoncraft.com/OSCON2001/
4.3.2 FEEWZHEBIT, AHA?

—HELRBY, A rEERSpsE. R ELRBBTRRI T, ARG L TR,
] PR AR DT R FR A ERE T FROIN— NI AR B sleep, 1T AR AEREAS 52 BT -

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))

(continues on next page)
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(R L —5)

T.start ()

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

HHA (EFZ 6 L) KBNS, M2 RRIAIT! B2 ARG A e f e m —
AR IEZ BIA SR B AL .

] B AR R T A SR AR A T R B TR AL T — S RF AR JEAY sleep.

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

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

time.sleep(10)

HOE time.sleep () FH—NE@FFFIE, G SRV SEL L, F—PINEEMEN queue
BEHAIE A queve X5, {bAF—PNEARLEZATEEAUN append — 4~ HiLE] queue X G, FZAE A
queue X G RIS AR R — B & R BT

433 MITBESARASNTIETRE ?

5 (i B YRR i concurrent . futures i3k, JLHRZHAIH) ThreadPoolExecutor 25,

wE, QERARARSE G A i 2 AR, AR RT PAH R, 1 queue BIHORAIEAL S 7RI
Queue %Qﬁ?Fﬂ/\TﬂAﬁﬁXT%B’WJ% FEftT .put (obj) HIREANITER, FHHALAM .get O U7
EHRBOUCE . XL ML EAMBHEAE, PARERI RS M55 e iiT—.

z%*/l\f“?ﬁ%ﬂ"]%?i

import threading, queue, time

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

break

else:
print ('Worker', threading.currentThread(), end=' ")
print ('running with argument', argqg)

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))

o\

(continues on next page)
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(R L —5)

t.start ()

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

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

IBATIE AR R

Running worker
Running worker
Running worker
Running worker
Running worker
Main thread sleeping
Worker <Thread (worker
Worker <Thread (worker
Worker <Thread (
Worker <Thread (worker

(

(

started 130283832797456)> running with argument
started 130283824404752)> running with argument
started 130283816012048)> running with argument
started 130283807619344)> running with argument
started 130283799226640)> running with argument
started 130283832797456)> running with argument

~

~

worker

~

Worker <Thread (worker
Worker <Thread

~

= o w N e
~

~

a b w N e O

worker

BRI SR ARECE Z (5 5 Queue JGRAL T 2RI

434 BHEMERTEREERLN?

Python VM N#R<Adi f global interpreter lock (GIL) RA{{F Rl —fE] R AG — L2817, @4 Python H&
TEFATS TS 2 MU 2 Yl diiwn] DUE AT E sys . setswitchinterval () §§5E. A Python
BIFAEER, B 472 AL — &40 X ) C RSS2 5 1.

PRI B, HARMEEREE HLARN PVM AR SE B8 S I fie . miskhs b, XFPyg2eAl (int, list, dict
%) WILEAR RN BT BAEERIE T .

B, FERERRE TR (L, L1, L2253, D, D1, D2 @54, x. y @%5, i, j & int &H):

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

x = L.pop ()
L1[1i:3] = L2
L.sort ()

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

ReL SISO

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

7t HAO R B B A AR GRS TR A O Il A del () T3k, iXnlfig
Wi o X7 SANBN FAEAT IRARAE U AN . AR BE M 30, B w81

Hp
%
i
5
&
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4.3.5 FHEMIBR L BRFFEESHID ?
global interpreter lock (GIL) BB N Python 755k 2 M 55 #% B KBTI, B ULF) Bif
Python fUA% HAFZEFRIE] GIL I A RBiz1T, FrAZ LR Python #2177 HBEA Zuth i —4> CPU.

1& Python 1.5 X, Greg Stein Jf- & T — 522 T 4 (“free threadings” #p71°), #I& T GIL, Ik
JEEE A R A . Adam Olsen St AR python-safethread T H UL T IS . AR02, h
?ﬁ)?@ﬁ% GIL Miffi jl T REAREE ST, XA LI P AR P PR R E A B R IR (28
30%) .

HXFH BWRE RN RRTE 2 20l g ARG Python! fR HFRIHL S HZ « HER *, MARZE * 4L
& *, ¥ concurrent . futures B ProcessPoolExecutor ZKIRML T —ANME A HYE: A0
SARHIAHES 5 RO R, ATDAGE] mult iprocessing BUHHEULHIER APLL

ST CRRA H: T C AR ARSI, R0 DAELFEIT C RS BB
GIL, il HAZFEH ST, z11ib Ml hashlib SR EEREEE 253X T .

WA B GIL Wiz R ae IS8, mMAREENER/BG MRS AN IR X g, AErg, Xl
AHRERE . MT HEVFZ M RIEEA 2 RIS, HtX e MRER TAE. 28000050, VR
B TR S GATEA, BRI ARE BRSNS T . HAbRT R B O H diAs R
FF, XL H AR RS B RIS . 554

FEL B PRBEK L T AR5 vl REAE DL SEm Rl A 5 18, DRA [RIRR A4 TR BE SR = R Pt . 5 =
RS S (A L AT LR EA TR oA 4 RS A AR RIS h R RG22

), BN RS ASLFALAPIRE, B2 A R — I RE e A LI ?

4.4 HiNfith

441 SRMBRH 7 (AR TAEXOEE- )
ffiJf] os.remove (filename) Bf os.unlink (filename). &FF os HERPAIREUE Z 0. XK
Boe—FE, unlink () 23X ERETE Unix RGP P94 5.

WMARTEMEE S, Wiz os.rmdir () ; {§iff] os.mkdir () A HF. os.makedirs (path) &4
# path FYEMIAFFAEM H SR . os.removedirs (path) MRS HS, HEENEEZM; W
AR R B SR A S A i %S, FTAfEA] shutil.rmtree ().

E A AM# ] os.rename (0old_path, new_path).

R FE EARW C, A £ = open(filename, "rb+") ¥ X4, KRG A £.
truncate (offset); offset BRI\ Z 4Bl RO E. W] AKX os.open () FTHF Y SCHE
] os.ftruncate (fd, offset), H fd B XHHAREF (—A/DyEEEIER) .

shutil BiR AT — 2SR R AL, 4% copyfile (), copytree () il rmtree ().

442 EREHTH

shutil BEHRA—14 copyfile () HEL. HETE MacOS 9 H N4 i resource fork Al Finder info.

4.4.3 BHIZE (HBEAN) Z#HFHIREE?

PSRRI R B, B struct Bibt, ZAIRAT AR & b HIRE (GEE R ET)
AT R I35 Python X4, L2 IREK.

ZEBIATE, AU 2 ST AR S FPAS B — > 2 B A — A 4 oy AR
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import struct

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

FER ARG > SRR TR b TR A R (2 5),
TR R (45,

P HEER AR (P AEGE MRRSIR ), IREAT AR array Bk,

MilE): 25 — IERIRAR R, FERH A T BRI (X BLA open () BREUEA "rb"). 0
ROEA) A "o B, SUFRPASCREEETIT, £.read () 2R str XF4R, AR bytes MR,

4.4.4 {IJF os.popen() BB EEAGEMEM os.read(), XRAMHA?

os.read () 2 NKERE, ERWARICIIAST — H/NERBEORIFT I . os.popen ()
BIEA R — AP ERGE, MINERY open () JIRIR IR —FE. IL, WIREM os.popen () £l
ERETE p U NP, ARV p.read (n) .

4.4.5 E#ihia] (RS232) &0 7

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

XTF Unix, #7& Mitch Chapman & 7 i85+
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

4.4.6 Hftaxi sys.stdout (stdin, stderr) HASLEIEEXEE ?

Python ST % @—XHK)ZE C SCHRRTFN R Z M4 .

XFTHE Python H ik YY) open () BRELAIEEN ZHOCXTG KL, £.close () M Python [ # EEAG 1L
FRCAHE XM, I B XPRRIER C SUHHRRT. 76 £ bl I g ishoe, it sk b sy B shab P,
B H1T stdin, stdout il stderr 7£ C H1 (R FFk (7 , 7E Python Hrts 2% B AT MBUREIR AL EE . 217 sys . stdout .
close () 24 Python [ SCAXFSARC N XM, HI2 * Rex * M5 2 KB SCHR ST .
BRI =E 1 C SCURGRRF TG, BB R BARA LR E e (Hedn, X RE<x g 4b3# /O
FIFRIE) . ANARaf L TR ELX A 3G, #H os.close () :

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

st AR 0, 1, 2 fUF

4.5 WM& / Internet 4R3E

4.5.1 Python fhf) WWW THEHA ?

Z R AU % 225 T internet il netdata 3X Y EE Y N 2% . Python A3 K EEARHOR AT B AR 2 ik 55 i A1
it web 257,
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Paul Boddie 44/ T —14 7] FIAEZR AR Y , DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 447 7 —15 5T Python web 37 RIS W T 54, W, http://phaseit.net/claird/comp.lang.
python/web_python ,

4.5.2 EHFEHl A= CGl R (METHOD=POST) ?

T Em L POST K EPIM TT, A (2 S RE ] FEI NS ?
sy, X HA M urllib.request ffRj BRG] 1

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

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

# connect and send the server a path
req = urllib.request.urlopen('http://www.some-server.out-there'
'/cgi-bin/some-cgi-script', data=gs)
with reqg:
msg, hdrs = req.read(), req.info ()

WE, EEEESSmMEN POST #:/E, BiHFAFRUIMMEH urllib.parse.urlencode () 43
—F. 20T, WRE A% name=Guy Steele, Jr. [if:

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

L%
#r & urllib-howto 3RELEE £ /51

4.5.3 &£ HTML FEERATAERR ?
PRATDAFE Web 22 wiki WU S50 VF 2 A R 9 BERE

4.5.4 E#(EF Python BIZ & LR ?

i smtplib FRifE AR,
T MR B A B R A o XN VR T AR AR S SMTP s i 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')

(continues on next page)
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(R L —5)

server.sendmail (fromaddr, toaddrs, msqg)
server.quit ()

1 Unix 24080 DA sendmail, sendmail F2 /711 (7 BAE AR RGP A —FE, HHHEFE /usr/1ib/
sendmail, HHtEFE /usr/sbin/sendmail, sendmail T} T0 <X ARAE FrdsBh. VAN a6
h

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
= os.popen("%¢s -t —-i" % SENDMAIL, "w")
.write ("To: receiver@example.com\n")

"Subject: test\n")

'"\n") # blank line separating headers from body

P

P
p.write
p.write
P

(
(
(
(

.write ("Some text\n")
p.write("some more text\n")
sts = p.close()
if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket B connect() Fi:xEHFEEEZE ?

2 select FHALH socket 74 /0,

Bk TCP 4z HZE, ARAT AR B socket B N IEHZERE . ILHT 4P ] connect () B, B4R

Sz JLTARTRE) , BASE—MIE TH RIS .error 7% . errno. EINPROGRESS

ﬁﬁﬁ%ﬁﬁi&ﬁ, HIREA TE .. NEPRGESREINFEE, I MR ESIAMRE RS 2R R
7

PRATPAME ] connect_ex () ¥Rl =L 5 . XA R SR R RIS . AR B INTE, /RT

PAFR A connect_ex () 0 5{ errno.EISCONN F/REZC B, siEIRW T DA select #620iX

A~ socket BHA[ 5,

ffiE): asyncore BHR ML 1 4 5l 28 M 45 IS HEZEMERY 7 ¥k . 35 =7 Y Twisted FEBARH I H Y88
K

4.6 HIERE

4.6.1 Python hEHIEEGNEOL ?

A

FrifE Python i1, & 1 BT RESL ARG 7 F2 11 Bl 40 DBM HI GDBM o FRILZ AMEAT sqlite3 Bk, ZAibeR
7 MR B ET R R R .

REBR ARG 2305 &R Wi i fe wiki 00 SRECEZF R
4.6.2 7£ Python hin{aSeELFF XL IR ?
pickle FEAREERA—FhARME MYy e TiRX AN (BIRIMKAN BRI B RAHTIT RO U . BT

B ZRIARPY), MeAh shelve FERLHRT ] pickle Fi1 (g)dbm SR A H 07517 Python X R [HH5 A1k
WS -
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4.7 HEFFHF

4.7.1 Python th G4 R FEHLEY ?
random FRMEPERRH S I T RENLECE RS T e A i e

import random
random.random ()

XA BRI [E] [0, 1) Z ] H FEALIFE R2L
PR V2 ALK L 1T I A s, Bl
* randrange (a, b) &[] [a, b) X[A]H)—EEAEL
* uniform(a, b) &M [a, b) XA Z [A]A7E S EL.
e normalvariate (mean, sdev) {#HIES (Eih) 410 Rk,
A — S R B B A AT A, Bl :
* choice (8) N&EMTH PREPLERE 1 TTER.
* shuffle (L) XfFIFRIATIHAEHE, W2 URHLITHL.
A Random 2, ARATLARFH LG, T REIEZ APk 7 i LA A s«
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CHAPTER D

¥ RAERNE W e &

5.1 F[LIfEM C EEPRIBECHERND ?

S, ERAE C POl R AR, R R AR N BRI . 7SR extending-index HA I
.

REHH GG Python 5 R X 4~ 28

5.2 AILUER C++ EEPEEZBCHRND 7

W, AIA A C ++ W34 C 1y3hfiE. 7E Python include SC4: & B E: < extern “C” (...}, FFHE Python
R U A PRECZ BTE extern “C” B REIN AR EEES C ++ XA 2 — T E

Joh ©

5.3 C1R¥E, FxAHMERE"

MEHCM C Y RARSHES, RAPTEHEMI .
Cython B HAIHKHY Pyrex 24252 i il i ad i) Python LRI Az it C fURD ) 4 1545 . Cython FiI Pyrex
DA 5 e Jo 7527~ Python [ C API.

TR T H B L8 Y W A7AE Python §7J@f) C 5 C ++ 2, WA SWIG 45 T A48 e i Bt
REUHIREL. SIP, CXX Boost, B, Weave )2 04 C ++ BRI %

5.4 tnfafE C b ITHEE Python iE45) ?

PRAT BE A B9 3 1 J2 SR BN PyRun_SimpleString (), E#52 A FAF R S BN T HEH
B __main__ B9 R SCH AT I AE B IR E] O T AE A AR R H (0 4E SyntaxError) iR [
-1, WRARAREETE Z A bk, WTPAGE PyRun_String ()5 i%#E Python/pythonrun.c & H
PyRun_SimpleString () HJIRIZ.
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5.5 g7 C XHER Python RiAFK{E ?

T LAY B — B AR B K PyRun_String O FEMFRIGHRICH Py_eval input; ¥ aMEH%
sk, AHREIFE AR

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

XERF XS A7, g cdl, PyTuple_Size () WHREHAK LM PyTuple_GetItem() nliR[A|
s L. XToRMA LI KA PyListSize () fll PyList_GetItem().

X FAT S, PyBytes_Size () A[iR[EH K JFM PyBytes_AsStringAndSize () $#fE—/ 51 HA
KB 8EE . 157 Python EATERATRERZS, L C 1Y strlen () R #EMHH .

TG — AR R, MR E A NULL, SR)5f#H PyBytes_Check (), PyTuple_Check (),
PyList_Check () 44,

A —AEXT Python XF 421015 2 9% APL, Sl FriE iy g #2 n$fit— 3% 24 Include/abstract.
h TS . BAYW M PySequence_Length (), PySequence_GetItem () XFEHYIET Rk S5EZ
ZE1¥) Python JP A EF 71482, BLAMA R I 2 oAt A F P Bl an g (PyNumber_Index () %) PAK
PyMapping AP {1 & Fh i 4555

5.7 tnfafE A Py_BuildValue() B2 ERKERITA ?

AP WIAZMEH PyTuple_Pack ()

5.8 InfaM C iHRAMRIIFIZE ?

ATPAEH PyObject_CallMethod () BRECKIEH NS E FE, S RMZANE . BN
%+ Kl py_Buildvalue () JF FH AR A7 ER DA SCBAR 257 i S 450U

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

X3 TR RA RS
[ Py_DECREF () AbFH,

BT A SCPERT G 7 seek” T iEFHAE ASHL 10, 0 (fB0E SO R IR EEAE):

AR WA IR A E SO VR BT R [V T iR A

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

LR R T PyObject_CallObject () & &R —MICAWENSHIIR, LRMAHSHAREL, W
RAMAE0”, ZERM SRR, WSS T RES S, flr6”.
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5.9 tn{aifsx PyErr_Print() ({ITENZ stdout / stderr B{EfTAE) B9
Hith ?

1 Python f8gH, B L— 1 Fwrite () HERISR . BT LRIR(EL sys . stdout fl sys.stderr,
Y print_error 5 H& ARVFFRUEEIIMNLEI AR, FEILZ 5, e RHEAARIN weite () TR R IIE
EF:

ENX — R AR R BT 2 ] 10 StringTo 2K:

>>> import io, sys

>>> gys.stdout = io0.StringIO()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

S FRERCR I H E SO RR AR XA -

>>> 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

PRATPAE 1 0 7 sUHRAT — R TR S (5

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

HRB M AT (EVEERAEAET sys . modules 1), AVILIELL: ZH0E FULA AT
[ sys.modules ["<modulename>"] MHMH. T IHFASEEIIDAAT] 644 238 H
PRSI I FAE T sys .modules Hi,

Z AR AT AT ATy AR T R JE e (RIVBEH b E SRR 44 %)

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

P H PyObject_SetAttrString () AL pg4As Bt 2 v DA .

5.11 4T 7E Python a3} C ++ &R ?

RISIRA TR, ATARERE L 7. Fali Bl s &5~ § RS TR AL . T2 RIE R Xt
T Python IZ1FI REERUL, C Al C+ FEARBA RKAY K HI——H L E ZE—A> C 454 (3551) FBUA AR
Python X 5 1) SFEM [ FRE T C+ R4

BHRC++FE, WBHCIRAES, HIZH L ikiF?

5.9. Wn{aiEsx PyErr_Print() (S%3TEPZE stdout / stderr {ETHNE) BI%H ? 55
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5.12 FfEM Setup XHFMT —MMER, Ht4 make RYT ?

LR L LAATAF SR, WERBCA AT, WA AR R, (B AR 2 — 2L H Y shell A
Agife, XA bug N, BEARAMEREX 2K )

5.13 nfaifie k& ?

¥f GDB SN 4 — RN, B A Al ARETEY A i B
TERERY) . gdbinit SCPFH (B H) Hmar4:

br _PyImport_LoadDynamicModule

X Jriztr GDB:

$ gdb /local/bin/python
gdb) run myscript.py

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

gdb) br myfunction.c:50

gdb) continue

5.14 FHME Linux R4 L%iF—1 Python &1R, {BEHRD—EI#.
Atta?

KZHFT ) Python IRASAELF /usr/lib/python2.x/config/ H%, % H 395 4 1% Python
I RS

1T Red Hat, 4¢3 python-devel RPM DASR A B2 ) S 2 o
%1+ Debian, j&f7 apt—-get install python-dev ,

5.15 AR “WAREE" 1 “WATH 7

A, AERL; Python L HAMFRESRAYIT R, TEMANSERERS (FIAN, @HEAT “f” Ik, =
B RAFE S =AFAFH515), fil—MESdeR, HY5 AT, SLRIZ I — R TEA R D E

f£ Python 1, [ DAl codeop Bibk, AR BOILMATAR 4T . BN, IDLE @] X4

TE C AT AR AR S 7T B 7 2 W PyRun_InteractiveLoop () (AREFERMIMZAET) Hik
Python ffpRtds N EALBREI A . B34 1] A E PyOS_ReadlineFunctionPointer () #1848 H & i
AFRE. AXELZIIR, 550 Modules/readline.c fll Parser/myreadline.c .

B2, A A5 H ANy R P A A R 25 d iz 17 ik A U Python i BE 2%, Jf H A BB
fu1F PyRun_InteractiveLoop () FE4% ff Al i AW k. B A — Mo £ 2 WA
PyParser_ParseString () ik e.error ZF E_EOF , WHRET, MEWHREMANTE, X
MBI R B, K&K, RIECKRH Alex Farber [ 40HH:

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

(continues on next page)
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(R L —5)

int testcomplete (char *code)
/* code should end in *x/
/* return -1 for error,

\n

node *nj;
perrdetail e;

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

return -1;

PyNode_Free (n);
return 1;

0 for incomplete,

*/

1 for complete

&_PyParser_Grammar,

&e);

AT G R Py_CompileString () SiifEIRI FAT . QIR IFIBOA B R,
AN PyEval_EvalCode () RYUTIRIPAHIRIG . BN, 3R A SRR ARG . W1R S

RAE

R, KRR
):

() EOF” JEATIHCEL . il i} GNUreadline J% 14 58 $ 71 Bl (

LHZ AN ECA R IRBGH R 75, FRREHS AR i s

PR
i

T REA ALV ) readline() B} Z 1% 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 1, 7,
char psi[]
char ps2[]
char *prompt
char *msg,
PyObject *src,
PyObject *exc,

(int argc, char* argvl[])
done = 0;
= ">>> n,.

n.
’

psl;
*line, *code = NULL;
*glb, *loc;
*val, *trb, *obj, *dum;
Py_Initialize ();

loc = PyDict_New ();

glb PyDict_New ();

PyDict_SetItemString

(glb,

while

{

(!done)

line readline (prompt);

if
{

done

3
else

{

i

(NULL line)

1;

strlen (line);

_ _builtins_

/* lengths of line, code */

n
14

PyEval_GetBuiltins ());

/* Ctrl-D pressed */

(continues on next page)
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if (1 > 0)

add_history (line); /* save non—-empty lines */
if (NULL == code) /* nothing in code yet */
j=20;
else
J = strlen (code);
code realloc (code, 1 + 3 + 2);

if (NULL == code) /* out of memory */
exit (1);

if (0 == 9) /* 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 + 11 = '"\0"';

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

if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || JFE MS>S>S "o op A/
'"\n' == code[i + j - 1]) /* ", .. " and double '\n' */
{ /* so execute it */

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

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

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

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

I'strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */
Py_XDECREF (exc);
Py_XDECREF (val);
Py_XDECREF (trb);

prompt = ps2

’

}
else /* some other syntax error */
{

PyErr_Restore (exc, val, trb);

PyErr_Print ();

free (code);

code = NULL;

prompt = psl;

}
else /* some non-syntax error */
{

PyErr_Print ();

(continues on next page)
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(R L —5)

free (code);

code = NULL;

prompt = psl;
}

free (line);
}
}

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

5.16 ok FIRE LB g++ 5 _ builtin_new 5 __ pure_virtual ?

NS g ++ PR, WATE B 4% Python, B A g ++ FHiEEH: (#£ Python Modules Makefile 1t
L LINKCC), K& B (fli: g++ -shared -o mymodule.so mymodule.o ).

517 HEECIB— W5, HPIPHHik#E C hstl, MEMFBEE
Python chsc¥l ({540t 4k% ) ?

B, ERTAR N ESE, Bl int , list , dict &
Boost Python 7¢ (BPL, http: //www.boost.org/libs/python/doc/index.html) #Eft T —Fh M C ++ FFTIHERVER
JryE (BP, #ATDAE A BPL 4k 3 C ++ S5 P R4 ).

5.16. N4k BIkE LAY g++ FFS _ builtin_new 5 __pure_virtual ? 59
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CHAPTER O

FAQ: 7£ Windows {& F§ Python

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

T A PR B R T A B A . WCRARASH A [ 4R Fot) UTREst, IbiE SRR ENA g 2 AHE)
e ASRRR, IR AT T

BRARRAE BE RS BOT A BRE . MR SAERAR N “DOS B 117 5 “Ar S4Rm 6 17 iy s
Windows i< 38 # {5 n] DAMEI R R emd RAEXFIE 0. ARNMIXRER IR AR MTIRFTIF X FEa
H, PEARFR 24> Windows “fiv 4@ /R A7, (0 H A E A LX A

’C:\>

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

’D:\YourName\Projects\Python>

|

HHY B P A L PR IR R A R AT U AT AR el B . UARB B TR AN DS, BT AT
UizfT Python F2/7 1.

Python I B4 73 /b~ i Python AfAF 25 IRE PR AL BE . MEREAHREBUMIAS, LB, A
JEPET T ARIBITARIRE R o BT AZEAE ZHEAR R AR R AL BRI Python I g ?

WG, Wbk E HREERE “py” WHHTE S RIT RS . ARARITIT I — Ao i 1, Sk Ay
2 py SRIGHE %

C:\Users\YourName> py

IRJEAREY. 247 WIS AL AR -

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

Type "help", "copyright", "credits" or "license" for more information.

>>>

AR ALl “HA” AT, X EWRE VKA ASZH A A Python I A ERIK, FFAEF i AT
fEENT. 3%/ Python fil RIYIAEZ —. WAL IRIEAIFAERLR:
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>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

Vg N0 A B AR Y 1 5 0 v B W] AR i T e . AB 45T 52 B R Python &350}, M exit () Bk,
W EA ctrl BT A 2, 251 Enter 3R 1] Windows #2445

PRI 8 A BIAE T I SE R AT XA — N5 H A4 — PTA 425 — Python 3.x — Python (0 44T), iBITEGS
I ANEE >>> FORMFTE . S, DR exit O REEEE corl-2 AEREHE THS
%, Windows £AEk M AT/~ “python” @i, J:FLACURE ILMRRERR I 17 1A €

BAEFRATVANE py v E2PER%, ATPA%IA Python AR T . IR75ZE4R L Python AR (26 X i 42 sl AH YT
HAE. B Python JIANI T 4LHT L IFiv 48 hello.py, I Hay QPR M 7 H AT, HARPA
B AT AR AT

C:\Users\YourName>

HABAE T AL “py iy @ PATIRHI A, HFEZH A “py™ AR 42

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

6.2 IE4it Python HIATIHT ?

7£ Windows |-, #5if Python 22 F2) 7 CL K .py §7 24 5 S0 2EEY (Python File) #H JCHK, I 1% e 2244
BLZ TR IFT a2 (D: \Program Files\Python\python.exe "$1" %), iX & PAMFIALE
RPN AF FAER “foo.py” A INAT. WA BRIE A ] B b AR A “foo” T TG i A SCHY B 44 SR Hh
A, WITEERE . py 7S] PATHEXT S5EAS .

6.3 Htr4FHti& Python EF&EEIEIR 7

i %, Python 7£ Windows F RN, (HIE/R A HE 5K i Python S ARTR BARK I A A BE /B 5.
LN, AR AW EAN A Windows 248 E, Python AIR] LA TAERHR 4T

W FREAT BB T AL A SR B IE B U B o 2 RE RE ST R TC B M0 SO AR G0 i A 1
Frommy, —LRFEINA T 2 S EON B B RS IT 8 . TR IR R G020 I AR A P I T
R EILEN R R ECE . SR, McAfee R EIE N TMPTA X RSV, &7

A AN T

6.4 FEHER Python BIAFI{ETRITICH 7

THZ [ cx_Freeze T fi# distutils 9%, B AAVFIRM Python LR B K G 1 GUI AT AT 30 py2exe , 2
HEEET Python 2.x (I PRATSCIFM BRI TY I, BB ASHF Python 3, HIXMRASIEFETF K

6.5 *.pyd J({#%1 DLL XX#F#EED ?

ey, pyd XHE dIL, (B —2ER . GERARAE — 248 foo.pyd B DLL, HRAE LA —1 K
B PyInit_foo () . RJGIRAIPAYRE Python A5 “import foo” , Python ¥ 2 foo.pyd (DA A foo.py .
foo.pyc ). WIERIEEIE, HEXFH PyInit_foo () RUIRILE . AN K .exe 5 foolib 58z, I AX
£ %% Windows ZE3R1EA(FE DLL .
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WYL, foo.pyd [ 22412 2 PYTHONPATH , 5 Windows ] T2 foo.dll [ AR[Rl . IL4h, foo.pyd
NEFLAE KBTI, T RARIG AR S dll B9, RS dIL . 244K, WIRARAE import foo ,
N]F5 % foo.pyd o #E DLL H, ##EAEEAASHH __declspec (dllexport) i, FE.pyd 1, HEEETE
Al R e

6.6 FEHIE Python i A— " Windows &% ?

1t Windows I JI 5 it A Python RS2 AT DAS S5 ANTT :

136 _ R _ HITEM ) .exe SCEH P B Python . 7E Windows |, Python #4452 —/~ DLL , iX
FEA T DAALEE S A A B il /2 DLL i, (X258 Rk g, ) MR, ##i3)
pythonNN.d11l ; Bl LS C: \Windows\System Wi, NN & Python fii4s, Ui “33” {1t
¢ Python 3.3 .

FRATULEA MR 7 SBEE) Python . MHRUHEEBEVRA5RF) pychonmny . Lib | TEFTHT
B BB pythonNN . d11 . (—f&1i#H: python NN.1lib @FriEAY “import lib”, XL+
pythonNN.dL1 . & HE ¥ T HEHEAIAF-.)

iz A7 W B 4 A R b fRT Ak TR R R I, — YD ESAE as AT i R 2B AR Y AR RS 6 Zi ] Win-
dows ] LoadLibraryEx () &P # pythonNN.d11l . ALY R 06 F i F§ Windows 1)
GetProcAddress () BIFEIRIFHFEEI7 ) pythonNN . d11 HEEFFAIESE (RP Python f) C API ).,
7 AT DA I S5 £ XHE AT IR A Python C APT Hr i il C FCRSHS 2 HA Y .

Borland £/~ : B 42(fif] Coff20mf.exe & pythonNN. 1ib 4 OMF #8=,

2. WERAREEH SWIG |, RZ55) Al &> Python “J" AL, &R b FH AR 1 BE A1 ¥4 v] {1 Python
i . SWIG R HARA LT A B A A0 . 45 SR R ARFF B2 B exe XXM F 9 C RUBYS (D) ARAS DA
DLL ¢4, iXtufEifb 78564% .

3. SWIG K #—> init B &L (—> C &%), HAFRMT I RELIRA LR BN, ARBLH 4
Pz leo , U] init BRECRFGFRA initleo() « WIERAME] SWIG BISEE, W init sRECR-GFRA initleoc()
o XU T > Hhy B 52 JE 08 A BRRu i B 2K

PRATPAKF B 2 H 4 C ARS8 B exe SO 4 PR ) FH 40 1 bR 280358 ] 1R 32 AL Python
D (X5 A R AT RS )

4. FIE 2, ARATAM AR A (1 9 AL R ) 471k 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 API fFAE I, WS Rfil ] 4 MSVC 2 SMNK) 2% 4% ] T A4 python.dll | iX¥F 27545
.

I 12 SR FILE* 2R PE “Bomge” eRBUE 2 gk an i s AR, RN 34 1Y
FILE Z5t (A . IWSSBIABORE , LR ARH _ K _ Tk,

W 20 A void pREE ke, SWIG &2 sl DA R AU :

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

Py_None j&—4%, ‘B %S pythonNN.dll #1477y _Py_NoneStruct [ B n 45 NG - [FIF,
BEACHERFAE 22 i AR R T R I R LSRR R -

’return Py_Buildvalue ("");

ﬁﬂ)ﬁ%ﬁﬂ% SWIG 1) typemap fiy% HSIHEATHEE, HRIEMH T (2 —P7Eer SWIG
).
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6. fiiJf] Python shell i<\ Windows LV I 7 PN B # 7. Python MRS 7 A2 —AEF 3280 AEAHY
RS T R P 8 ARS8, AR, R (B0 wxPythonWindow 38) BAZEIE—A> “AHL” fi#
FEARTT 1 o FFI% BT 1 R E Python EREARRZAES) - AR AT UAKF Python (¥ i/o B [ B STRFEES ) _ AT
NG, HIAR RSN read() Fl write() J7VERY Python %42 (FEd i rb i ).

6.7 WfAitmiBZE A BT Python JRREEHIEHA tab ?

A FAQ ANEWLE I #I3R4F, Python H:xUH5F PEP 8 , k471 Python fUA%HER 4 254%; iX /& Emacs
python-mode ZRIAH .

TEAT iR T, IRG TR SHEE — MR EE . MSVC 75X H A 4 AE, I HRZA S E
A ESH#S i Tools — Options — Tabs, T 304255 “Default”, %% “Tab size” I “Indent size” 4
4, PR CHRASHE R .

AR A I RAT AN S B0 T s B, Python 25| % IndentationError B TabError . {f
B[ PAIEAT tabnanny AEHDAAL PR 2L H S .

6.8 INAHEAPHENIRA TEERRE?

fi F msvert 5L, ZARER) Windows FE Y EAREL . B E X T — 4% kbhit () RAGE 2 EAAEHE
i, 1M getch () SRIRE— AR A ELE E .
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BRALEREREERBESE

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

EIXEARRN (BERGH) &, A2 THE R, BAG S T AR A MSES Python3 I, H
/0 H | Tkinter DA Ot Z-36%5 Python 3 1 .

7.2.1 Tkinter

Python FARESRIF S T tkinter, X &AM XA 0, F510 Tl/Tk b E. %% 0 KR &RES
%% (%3 D& FE Python [RGBy WEH A4 TH ) Aol AR THAA . TR Tk i1, Eban
PEACHSEE , AT Tel/Tk 1 [ 2171 Tel/Tk 7] 5¢ #8445 2 Mac OS X, Windows Fl Unix #:/E R4 .

7.2.2 wxWidgets

wxWidgets (https:/www.wxwidgets.org) @—A~H . FIFEAER) GUI EJE ] R, 1 C+ 5. &
W PMEZ ARG 6 BB B AR . fHF Windows, Mac OS X, GTK #l X11 ¥ H7E
W, #E wxWidgets Y HIRE SCRT- 6 o FEIRF IEER T, wxWidgets 0l FRZIET, W
Python, Perl, Ruby %,

wxPython J& wxWidgets ] Python & fic. R ARZIPETE HOB It 2% SRR 5 T wxWidgets, {HER]
4l Python 4 Ji, AL 72 HAMTE T 905 B L ELAY AP wxPython 47— NG BRI PRI A8 4L
X

wxWidgets FI wxPython #{/& H fiIF IR A . SERAIVFATIE SR VR AT IZER ML ARPE . s A s v p i
HEMT.
7.2.3 Qt

Qt THA (W] fJ] PyQt X PySide) Jz KDE (PyKDE4) 2P i il itk . PyQt 24 AL PySide
JEER, HARARAS S S & A 4R, BLAAZEE M Riverbank Computing 3K PyQt # HJ k. PySide MInJ PAH
H 8 45 28R A
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Qt 4.5 DL EJCAM LGPL BEATVFR] 5 B4k, Bk vFa iR A Qt 201 AR LIRS

7.2.4 Gtk+

£1-%} Python 1] GObject P45 45 W PAH T4 GTK+ 3 M. 737520 Python GTK+ 3 Z#4 .

TERLP) . B Gtk+ 2 T HAD 1) PyGtk #65¢ , 2 Hi James Henstridge SEILRY . B KIS <http://www.pygtk.
org>,

7.2.5 Kivy

Kivy jg—FhEs-f-5 EE [l S st i #4248 (Windows, macOS #1 Linux) PAKFSSlist#
(Android, i0S). %4 {# /] Python #l Cython %5, WJ A — RS % H J5d .

Kivy & H H B REE, B MIT ¥ RTUE 4.

7.2.6 FLTK

the FLTK toolkit 1] Python 4§ 78 &2 faj BA AN B G o K BBV IS E 6% 0 £45, B PAYE the PyFLTK project
EEOREVIIPIEISH

7.2.7 KB E (OpenGL)

XfF OpenGL 4§5E , 5% (5 PyOpenGL.

7.3 HYpLE Python #) GUI TERENFEEETAN?

1833423 PyObjc Objective-C bridge, Python #2357 PAf# ] Mac OS X ] Cocoa J%E .

Mark Hammond [fJ Pythonwin FI4F— AR ARl 28 (MFC) 13 1 Hl— A2 R Z 400 ] MFC 2611 Python
5 %1 Python 4 fE3REs .

7.4 753 Tkinter &5 5
741 BEH "F4E" Tkinter /5 ?
Freeze ;&N R AN @M WY FHREFF ) T H . 247R4%5 (freeze) Tkinter F2/FHY, BF I AR ERRERS AT

1, PUAREFFA SRR 2 Tel Ml Tk .

— PR RS Tl Ml Tk E— [ kA, I HAE 2 7 3R 5548 & TCL_LIBRARY Fl
TK_LIBRARY $§ R T E

AT AR EAE RSB AT N I ART, ok LY Tel AR TR ZR AN FRRTY . — MG s
) L E.nJ SAM (stand-alone modules, J#3/f#kR) , & 42 Tix distribution (http://tix.sourceforge.net/) FR—EB43 -

TE B2 SAM B} 4% Tix , 7E Python {4 Modules/tkappinit.c FHFTHT Tclsam_init () ZERYIE
WA, I G RLF S libtclsam Al libtksam A4%ES: (AT AEH (ISR Tix B3 .

7.4.2 7EEE 10 RIEBTREGSAMIE Tk EHD ?

1£ Windows DAZNE HABF-& AT DA, AREEEARFEMH LR ([ERARUIRHIE S — FRE VO 1,
Tk A5 Xt ) XtAddInput () XA, B AREREM— B EE, 24— SO RS T AT
/O #:ERgIHEE, Tk FIEFRRES 8 X B E K%L, 2 tkinter-file-handlers .
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7.4.3 1£ Tkinter FEMNEFRTIE: HHA?
GV E : T4 bind () FESE T HAMAIRT, (U2, M8 FHLMEREE, X4
AR HIE A AT

e AR R, IR0 E IR B 57, 35E Tk SCR A4k focus 54 . il B — NS ER
5 N, TSI (MRS A F takefocus PEIT) o

7.4. % Tkinter §yjo)2R 67
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CHAPTER 8

[Elf+(E) Python i R=EARIER L? FREEE

8.1 {+E/& Python?

Python /2 —FEFEA AT . BT RIS AY B AR Python J& A 75 7 BE WG &, EWUE
FAAE— 6 A B B P EE AR AR GRS ) TR (EE i e i B s N BT, B4 Google,
ENC Nty E R /N

R A B W L B A Python 355, 1] PAYE Python ] B3 355" 49 %G <https://wiki.python.org/moin/
BeginnersGuide>* jfEfTE3E .

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

FrVREEBUE 4% Python ARG, (HARCASATIRG 22468, DAR AT #BE ] BERY 75 ¥A AT ARSI .

o UL REH A Bl o RS 1 60 1 3 A B s my P X B EL 222 Python; AR ZEHis Hh afl B A o U A 2%
HATRE 25408 .

o 5507 E AR LA AR TRl RE DA Python 3% 7 8 7 [E) H 22 4¢ Python. A 3F 2 (LA ME JH A2 X,
1ie GUI R 2 A8 frl IR A A E R [EAR

o BB Windows [ LB 3¢ Python. #Z H BT SCHFAZAS, FRAMASEN HP B s T it 2
%¢ Python. HAHY HP 43P T HARXUZ#EIH Python 3 5 %5 .

o HFLZAAIN Unix 245, BlUn: Mac OS X F1—28 Linux B THRASTH R 202 Python 5 ZC3ERF AL & 7F
AL S REE].

8.3 #aEJA1TLIBR Python 15?

T EEE Python 124y AEVE

T NA/NOGHET Python, 1 HATRSIRFEIR T . Windows fESE R &, SRl & 3 3 pu/ A
AHEAT L

4 Python J23F i 55 =y yUlFIE AR 2o ey, BnT BATRERR, ANaEas /N O M A O J vk I 8t
7o PRIERZ B M A e e i Il AT7(E)RR Python H

69


https://wiki.python.org/moin/BeginnersGuide
https://wiki.python.org/moin/BeginnersGuide

Python Frequently Asked Questions, #[E] 3.8.1rc1

WA R BU LA Python, ANERRFSERE . BRI S 5L T AR R EEOR TS, = ATTRRE,
i Python #8551 T AU A L AT . BUBM R B R S0 i R U B 2 1
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APPENDIX A

RIEXFERE

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
<. ATRAETE:
o A2 AL b ARPRACES AT I BRIARY Python $27RFF, AU6E: ZEbrgAaddl, BO0 - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
* Ellipsis NEHFE.
2to3 —>Kf Python 2.x f{A%H%45 A Python 3.x UASHY T H., REASALFEICHS 4310 A AR A R AL 3k g AT AR
AT ) AN AT I A

2t03 WTERRHEREH, B 1ib2to3; Mt —MIMSL AN A Tools/scripts/2to3. &
I, 2to3-reference ,

abstract base class — IR e R ILLFFR ABC, JEXFduck-typing Wikh7e, BHEAL T —FpE SCH: 3%
HE, M2 FHALR G EU hasattr () B TRMEE B R (FlangH EAR ). ABC
SIAT T2, XM IEgK B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation — Ji:ff KECHIRAAL . KJEtt. REULSBOREIERITRAE , BIELE Atype hint KM o

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument — S5 LV T BREHE4E function  (B{method ) YA{E. S50 RWiFh:

o RHEF A TERREOR I P T A AR AT (B0 name=) SUFAE NS TERTTAA ** 15
JRHLAEM A 250K, 3 FI 5 AEPA TR XY complex () B Y@ T Kt 7S

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

s EE A AET RETFSHSEC MESEOTH T SHON RIS AL S8 wia
WA * Witerable RRITTRGAE A . 20IRUL, 3 F1 5 LA M P BT B SEC

complex (3, 5)
complex (* (3, 5))
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SR RRAEL L5 PREAR 6 B 1 JE iR As e A CRAELRR N 2 I, calls —5 . ARMEIETS, AR5
FRA] PR FR— S8 A A I SRS % . 1 RS i
FiZ:Wparameter RiEFREE , #HILMBR 2305 1 509 R3] PAK PEP 362.
asynchronous context manager — 5725 | F3CHPRZS 0L Fh XF % o & X __aenter_ () Ml
__aexit__ () FYERX; async with {50 R TIEE . B PEP 492 5] A
asynchronous generator — 5335 k8% 1R [8]{H Masynchronous generator iterator W pREL. B 5 M async
def & X PEEREARFALL, ANRZAHETFEAS yield b PA=E— RS WHE async for
PEA T A1
WARIEE 245 70 4 g AL, (AR RS B0 R ] GEJ2 48 o+ &
R BRI AR ARG
— N AR RO BB await KA E#H asyne for PAN async with 4],
asynchronous generator iterator — 535 /L k22151888 asynchronous generator BB B IIXTA .
WX S & Fasynchronous iterator, 4R __anext__ () JEyH &R AN 0] SR 4ok AT
S AR R RIS B R T — yield £ibx,
A yield SIS EE, (CfEY4 R0 B TRS (1 RERAS m R try 154). 241% 5
FAEMREEREGHM __anext_ () REIWFTERFRRARUKZNS, B MEFFALE LT T .
Z: i, PEP 492 F1 PEP 525,

asynchronous iterable — [ E (R4 7] £ async for A g H A X . W A0E S B W
__aiter_ () FEREl—"Aasynchronous iterator, B PEP 492 5] A,

asynchronous iterator — 5335602 LT _ aiter_ () Fl__anext_ () FEEMIXIER. _ anext_
WAMR Bl —A~awaitable %142, async for b REER LN __anext_ () JFYERTIR B A4 A &6
fixts, HFHD| % —1 StopAsyncIteration B . H PEP 492 5] A,

attribute — JEPE JCECE|—DRIRAE, FAREH AT R A FRRG I A . B, WR— XS o
BAH—NEM a, BTN o.a K5I E.

awaitable — W25 R BETE await FEk i FONT L . ] DL Rcoroutine By 2 BAT  await_ () Jf
IR . S0, PEP 492,

BDFL “Z4 B~ ZE0kE " W34S, R Guido van Rossum, Python i

binary file — @HRISCH: file object RENEIES F 7 b o R SCHRO B PR DA E RIS (Trb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,

A5 Wext file T FREB LS str MRIRSR.

bytes-like object — ‘Y504 715 bufferobjects 31 H.AES: HY C-contiguous B34 . X BHIE A bytes.
bytearray fll array.array %%, PAKIFZHEE nemoryview X4, FAIEX A FEL Fi —
PERIEARERAE P XS E AR R . AT B S A Rl i B i Ak 5 .
SRV E TR BN AS I O . XN RAE SO T AR AT TSR . A ARG pokt
SBIFAU4E bytearray A} bytearray i memoryview, HAWHEAEZR i HIEHR AT A
AIARRT G R BRE) s XA 0636 bytes DA bytes X4 [ memoryview,

bytecode — ‘7= iy Python JEMHS X4 74705, Rl CPython f#FRERS 132/ Python #2)7 i) NS .
TR FAFAE . pyc SUEH, IRFEEE IR IATR]—SCHFIT BB SR (AT DA G 2504 5 558 2 13
A . SR i 7 B RHR BAATHUS U Y0virnial machine 2 b R
Python fEHIAL_ LA A&l M, WA —EBEFEAH Python R4 b 3% .
FATIHE 25T ATE dis BEHP) SR h AR A .

class — & HIRANE ] P SO S BB . FE SGEH AL 3 RIS SEBI - T BRI e o

class variable — Y348 i b LR R, I BAXSRAE M Z R HE ek (MA@ 28 L iz )

coercion — SRR RUER . /000 5 P HH FZR RS BB E, —Fh 2B S Ba ot 6 o o — R 2 3L,
BN, int (3.15) @RFJETRE Ao 3, (HAE 3+4.5 W, SEMRBA 5 (—1 2
int, —A~& float) , WiE WAL A RIZEBLA RAH N, BRG] % TypeError, QNAREAMEIZE

9
9

ETE NS S

9
!

70 Appendix A. RiEXEBFR


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/

Python Frequently Asked Questions, #[E] 3.8.1rc1

BUERALE, R DL AR BTG AT AR SR — A IR 2R AL, BIANE SR £loat (3) +4.5 MA

2 3+4.5,

complex number — 525 X ESIAR LY T, Horh I By s — SR R ALk
BOSRERCAr (-1 BFOTMR) ISRl Sl et P Sl 1, fETASHE 5. Python WE T
XSS, R TREAARC T 20 B —A 3 RS, B0 3+15. WIPRTEE math BN
KPR BN WS BA, W] cmath, ST — S R SRR R . WERARIESE A
W, B ENTHI LA A

context manager — |- F3C8HRZS FF with iB5A)P i, B EN _ enter_ () 1 __exit_ () F¥E
RIEHABAR SRS . S0l PEP 343,

context variable — | F g8 i —FR$EH AT ER) T T LA AN RIFER A & X ZPLITIEL AL R
PN PRI TERE T AR A RN FE A REE. AN, ST B CEER, — T8 aEs
HZA LR, W BN SRR 58RIt R G5 P AR R B . 20 contextvars.,

contiguous — ¥4 —ANFMUNHE C i 48 Forrran i 8k S WO NS TESE) . BYEGEvh /2 C Al Fortran
LN . TE—4ER T, FrA 2 B U ATE AR P LA SR HESY SR SR IGR IR R 5 Y
Yt C-IEL B, ¥ N HER s 5 fm — 25 5 A 2% H I B Bk . {H /2 7E Fortran
SRR R WZ A — R k.

coroutine — Phpfe PHRLE 1 BIFERYE—BIE . FOIREN] DATERE — HE ATHAE DS — MUB o PRI AT DAYE
WEZARM G EIEA L IBHAE . N1 asyne def iffREH. S0 PEP 492,

coroutine function — PpRE %L 1R [8]— A coroutine XS5 pREL. PRS2 asyne def {E4A3EE X,
HA[ et S await. async for fil async with X, XU dH PEP 492 5| A M.

CPython Python Zifeifi & ML IL, 7 python.org F%Afi. "CPython” — il Jl THEAL ZIFFBE 5L B He
fbSZELABI AN Jython 5 IronPython AH X 5

decorator — Mgy R IE N7 — M REAI R, WHEMH ewrapper EEEARIATRBUL e, 205
PRIR S UL T01FE classmethod () il staticmethod ().

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

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

@staticmethod
def f(...):

[l RS RIE T2, (Rl A AEE . A R AR T 2 L R0 SORI 3852 L SC
EE

descriptor — {iiR%y (EE LT __get__ (), _set_ () B _delete_ () HIEMNE. H—1KE
HoRiALR T, ERERIS ET S B R . A EN S, B a.b RPN BE
SR — N B S AE a IR E IR AR b XS, (HUR b 2 Hides, WIS TE XTI
B e i . PRARHG A 28 RS IR 2 YR FRAE Python 119 68, [R A @4 2 T B M R0 Bt
IR, HYE. B, k. S EAST RS 4.
A KRR TR TG AT 25 descriptors.,

dictionary — 72t — N SCHRBE , Forb P F R AR BIAH B 0B . ] DU R HA __hash__ () Al
_eq_ () HERXE., AE Perl iE= R4 hash,

dictionary view — PR M dict.keys (), dict.values () fil dict.items () R[EAIXTLRYEFR N
FHAE . EAHRME T FHEH W — SIS R, XEWE Y ISR, EE S AS . B
B ML i i Ao BLIERY SR, FIfA 1ist (dictview) . & dict-views.,

docstring — SCRY AR VE R, BREE 2 NI EE— AU B EAr S i E . ARSI
SN, AP ERER R AR TESS . BREERY) __doc__ @MY . BT e TR
WA, B RRT AR R
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duck-typing — WM F5—FhgRAE KAS, BIFAMKEER T SRRA0RH ¢ 2w HAA B0, 1
T HEEA S L ESENE (CRERGN T, WERBEN T, A ERENT.”) BT
SR EEE OO AR E A, BT R AR T R 2 SR RORIR T R G, MY R A
type () B isinstance () Kaill. ((HEEF RSB DA A 40 %08 & fE AN TS, ) TEESR
f hasattr () KB EEAFP JRfE .

EAFP KRG HCRVFATER 5”7 BPESCHEE . X Fh Python ¥ F US4 5 WUk 23 (B e i s 10 B 5l Ja A7
TE, HAEMCE FRIHH IR o o DFP AT Ps XUAS 4 st 2 K Eia ] try Fll except 154]. T
HARXT N IS LBYL A%, H LT C S 2 HAES .

expression — #i5X 1 DUKR L FEAMERYEE BRI, Ha)iEDvL, N ERREE RSB TR NTEE. &4
. JEYEVIIR. AT R EOE TR, AR S RN —ME . SiFZ HAMESAE, HE
A TS M R R . IAFAEASRERE Ve R ) statement , I while, WA 28 T1EH)
ME#E,

extension module — §"JEBIY DA C 8 C++ Zi H gk, i Python [ C APTR iy & 220 A KA PGS
AT H

f-string — f-p2fF A £ 5P BISFEAFEE FIEEFE G AR B AS LA R A
IS . S0 PEP 498,

file object — SCPEXFGe XML 7] S0 APL DA R 2 WIRIIXTS (7 read () H write () iXFERY
HE) o ARPEHATE S AR, SCHXF ST AR PR BLSCRE B S, W HAMZR A, sl@ il
iﬂ?ﬁﬂ@iﬁ ) (BlanbrdEs /st . NAERIX . BT, SHE%5%). TSRO %
2 B R
SEBR b AT SRR B SO S RG4S, G =) SO DA SR S, AT E
SUSAE io B, A SO R ETE T 2 open () BREK

file-like object — SCAFIEXF 5 file object FlR] L]

finder — A4k 2y —Fh o2 E A T BB loader X5
M Python 3.3 FefEAE AR AL A4k o Tk 12 54X % il sys.meta_path i}, PAKpath entry
finders Bl &y sys .path_hooks i,

W2 EE 2 )L PEP 302, PEP 420 71 PEP 451,

floor division — i) FUIEBRTE 5] N &5 A B SR () B AU BA k. ) N BUEBE BB /. B
wn, F#ixX 11 // AWITRESRE 2, NS 2R RF S EIERERR 2.75 . {E (-11)
// 4R -3 BRI -2.75 A T ASRINS R, L PEP 238 .

function — % W] DAIIA P 2GR [0 FEAME R —2HiE 4] . I8 R DA ) HAZ ABAS B A 24 HAE R BRI T
i . 5 Wparameter, method F1 function 2575 ,

function annotation — PRELIEMR BN %T R A 2 80 [FME ¥ annotation
PRECAR YR T2 4% 7+ Bl F sREHUNEEZ A~ int SEOT IR E—A int {H:

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

PR AR VB I AR UL function —5 .
%2 % variable annotation F1 PEP 484 X I fEMIHEIA .
_future__ —FhOhSHe, AIREAR I O3 R 45 24 T ARSI AR 2R BB i = R

Wil FA __future  MEBRIFRIHARAS R, VR0 AR BRI UOIMAGTE 75 LA S AT i
ILSENN

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

garbage collection — KJe [l FEHCANFLA B A9 N A7 25 [ 3 f . Python Jg il 51 I T BRI — > REASAS:
DAL TR AGERT | AR PR LR (S s A AT B3R Uiy o T DABE I g AL BRI i 1z [l it o
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generator — R3S 1R [8]—generator iterator B REL. ‘BB AFMG L ERE, AFREETHAE vield
Fak A — R VMBS for-TEEAME H BT next () REGE—REL
T AR A s R A, (AR DL N BT RE R4S A R B K3 . WERFRBOHE RIS X, 3
i T AR DA 5 S

generator iterator — 2 K23 iEICES generator FRELFT B IFT A .
F> yield RGHFEH A, DAL EHRI TR (0365 BREERN try 5A]) . 4% £
A2 R BWERNS, BRI EARSLPAT (X 58I P MH 46 132530 R 502 BIAR K )

generator expression — R AL X IR 0] PNEAIRRIAX . BHEERARGE-E FA 5 A 2 X
T*’I\Eﬂ’}’{‘§~ W) for 4], PAK—WEER if 7). PATE AFRIKS NINZ R EUE L
—RIME:

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

generic function — {Z MR8 S AN R 2 SE B [ B4 1) 22 R B0 ALY R AR AR I 2 h 9 2 5
TR E DA% RSS2

Wi Wsingle dispatch RiEFH4S<H . functools.singledispatch () HMizePA & PEP 443,
GIL Z: Wglobal interpreter lock

global interpreter lock — 4 J R RESR B CPython fRERERS IR G —FIHLE], EMfERIE —Bf 2 A — %A
FEUFT Python byiecode, WEHLHIEIT B E X RAEA (045 dict SFEENEIA) #XIF L5
KX 4L T CPython SEH. 23 A RRERS N A RS 2 LR REB T 3, AR I 2 g
TAEZ AR ERIF T

AN, FESUARUE R B = R I AR U T A A ST T8 B AT 45 A0 R 4 R A I RE T
GIL. A&, TFEAT VO BRI EE 2R GIL.
BliE—A (PARORSAIRLE RS e L8R ) A BAAe” MRERI S M ARIRIE R, B 2
PR AE S PR A BRI DL S RO MERE . HR 15 e Rk i B Ih) R R S B S AR AR A A, TR
MEPAZES

hash-based pyc — J&-F-W3 71y pyc {57 FI0F B Y5 SCAA: 8 I A B0 0 3 5 i 18 w5 s i) SFE i g LA 208012 ) 1
G, 2, pyc-invalidation

hashable — W[WY Ay — >0 5 A4 e A (L Q0 SR AE LR i SR N 26 R A sl T ob A (BT A
__hash__ () Jk), IFAIDAIR AR REEFTHE (EFRERA _ea O HE). AIIGAXI SR AL
IERAT AR G A (L LRSS R A 2 ]

AR R AT G REAE D SR A A BB, TR Ry S 23 ) A A Rl M 7L

KZ i Python "FHYATIAL NEX SRR W I A Y IR g (BIAnFRE7 i) HORW Ay A
AR (BIANTTAA frozenset) (M EA TR N AT A I A 2 AT A . o SCRASEHI
XGRS AT A . ENTEHE I —E AR (RIS B O ), e A Em AR S 5
TEAMH 140,

IDLE Python [f) IDE, “£J§JF % 524 ) BB H9e3C4iE . J2& Python AR A A7 B F s i) B AR G e Al
FRREARERSG -

immutable — Au[ % HAREEERNR . AR ROFHLT . FAABRHICH . XX RAREREAE .
URALITAFAH— DA FRE, WL ABTHT X 5. BN TR 2w B A E R 7 B H E AR,
BN UL

import path - AR HEZME (H4 25 0) UMK, [N Ipath based finder FiK# 4%
FAHR. fEFAR, HAESIRBEFKE sys.path, EXFRFAKGLATEERE LUK
—_path__ J&@fk.

importing — A 4— ML) Python fURSHE N 3 —AMELBR ) Python (RS B {3 I Y 7 o

importer — A %G AR MBI G S REEET finder 3 & T loader .

75


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

Python Frequently Asked Questions, #[E] 3.8.1rc1

interactive — 28 7. Python 7 — MR EAERER:,  RIRAT ATEREREGRE AT i AT A MR, SEID
PATHERELGR . AFAWSEMIHE) python fyd (WA DALEARI VTS HLIT 46 3 B v e A0
I SEEAT) o ERBURTAR A B R BB R G G IR X A O SN AR (GFICAR M help () ).

interpreted — B Python — 2 FEREALET, SRR IEAUE T, BAAWIE 1Y DO 15y
TSI B AT AE T 2 A BRSO . X R WRAE R SO ] DAL B A7 i A 4 2 s B 8 T AT SCPF s
1o PR IR T 0 W B A R AE S AR IT AR R Y, HR AR PR R, &

Dinteractive,

interpreter shutdown — fi BEZS G 247 ZR PN, Python MERERRRFUEA — MRS I BOF BRI
P B BEsTi, BIANBCHRIAS R OGS N TSI SE . B S BRI AT R DL 25 o XSl A e
SCHTRA A 55 R 10 P B AR ST o T8 K PR B AT RO AR T BE B B & Fh S, DR LB
MRIREATAR (R DL B 5 PEBCHR S S LR %) .

FEREAS R SR P R A __main_ AEHEETIE T IA C 58 AT -

iterable — W[ XU R AEAS A —iR AL AXT R o IR RO R B T35 A e s 2680 (Flan 1ist,
str fll tuple) PARKFLEARFHRABIA dict, LA L PAREXT __iter () kB
BT Sequence 1 XH) __getitem__ () IARIER HE LRMR .

AR RPFTHT for TR AK Y Z HANH L —NFIIMT; (zip O map () ...). 4—0]
R GAE NS EALHNERI iter () B, BRREZM GRS XA AEE T 4WE
BB — U . AEGE I ATE A S, AREEATFER A iter () B 3 CATE SRS
for iR MR A S AL BIARLELRAT, B — IR H R iy 44 248 & HDORTETR A R R AF kg . 2

Witerator . sequence VA Jgenerator,

iterator — IKIUEN JIRFIR — BB G . ERBMMIEALN _next__ () Ik (BURHLLSN
BB next () FFEARIER A, 24 8A Bim] FIR5] % stopIteration . FiX
BEAREAT R P BRI R, R HIL _ next () FEHLFIRGIK StopIteration
S BAEMAEA __iter_ () JFEHPRIERZENRENR A S, FIEAS 0L E wR Ik
RER, AT T HAD AR GOE MR 6. — D RFEMPIINSIRLE L2 R EL VAN
WS, g R (Bl List) TEARERREIHAMAA iter O BREEURTE for JHRH I B
KT ASETIIEACE . URAE DU DL AR 2 A W 2 ak [l o 2 ik A Qo A rh e 11 ]
—BER R, BICERR SRS D EAE R

W25 A& F typeiter.

key function — #EpRi % FH bR Rl PR RE B R KL, 2 RES A 1] 1) T HE P AR (B TR X & il
locale.strxfrm () WA —MFEHRFE RIRHET 20 E R HER i -
Python A 12 T HL#R AL 1 ) 4 e BOR P2 LR HERL 2 4107 e H 46 min (), max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\
M itertools.groupby () .

AN NEEECE 2R . BN, str.lower () AT AHVEZBS KNG HEF ISR EL. 75
Ah, BERRBE AT T 1ambda Ak ANZ, FIUN lambda r: (r[0], r[2]). iAH operator
B T =M R B S - attrgetter () . itemgetter () flmethodcaller (). HEH
ATHE 5 PASRERBI AN (5 4 o B 7 49

keyword argument — Y2 gl S 8 £ Wareument,

lambda i~ Fifliexpression ¥R EE 44 INECRR AL, Tk USAE IR . Q)2 lambda pRE07) H)vA
N lambda [parameters]: expression

LBYL “Je&F GBkER” B34S . XM g0 S s e db A7 B A 02w S s A mi e 45
WA 5 EAFP J7 2006 O HE . HAR SR R 1 F i),
TEZ AR, LBYL RS FE “AF” M BRI A Z S . flan, PR
if key in mapping: return mappinglkey] A HEH FEMEERIED 5 HMLFE N mapping
HRSER T key T H S o SR RDET AT sk (] EAFP 7 SOk fig ok .

list — 13 Python P& [)—Flsequence. BIRZNHIFR, HH LT HALE T g4 m JEaE51 3%,
RV TCE RIS -1 R O(1).

list comprehension — BIFEHE 0 4 FL— 1~ 1 1 ) T 5K 4 53 76 2 71 1 1 25 51 4 ) — F 5 5 0
result = ['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] ¥ HK—
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A0 255 FEF AR /S BERIEEOT Y FAFE (0x..) B9 b 1 A2 ATIERY, Q1SR4 m )
range (256) FHFTAICRA PR,

loader — 2% J\J\ﬁﬂﬁﬁﬁwﬁﬁ% EWIE L4 N Load_module () W5k, M@ H—
A finder 1R8], FEIE S PEP 302, X}Tabstract base class W] 2, lmportllb abc.Loader.,

magic method - E?Itjj‘ﬂz special method FAEIE 2 R] XA,

mapping — WLF — Fh 52 R AF R A R JF L T Mapping B MutableMapping 15 £ 2 b ir fl
HERBERNSE ., WENEH THFE dict, collections.defaultdict, collections.

OrderedDict PAf collections.Counter,

meta path finder — JLEEERIRDS sys.meta_path W18 R iR Bl W finder. JG IS 2 $5 2% Spath entry
finders FFAE KIPAHHAAHIH] .

& H importlib.abc.MetaPathFinder [ fEICEER B IR AR AT LI T V5

metaclass — JuR —F T OIEIRATER . R L&Y . KPMAERINE ., JuRNTHERZ LR =42
BT RIEAHRLA S o KO 16T 10X G iR 1 5 S e i — M BRIASE L. Python (955 2 AbHE 0]
PABZE 2 SOt K PG A EJX/I\I,E\, (EESTEE S N Ve S K7 S S N Wi 2 ]
%H;ﬁ%;@?ﬁ]ﬂ%ﬁﬂ%?ﬁ%@ PEDT ) H R BSIMARZath. IRES RO, SCHLRARI, AR
WEAES -

T £ 1152 I, metaclasses.

method - Jj i FEASPERE S BREL. WIEARAE RIZ R LB — N E R, 5 SR BCE x4
Ve WSS — A argument GRE 844N self). &l function fnested scope.

method resolution order — J;5 JE MBI 7 35 ARATT I3 50 2 70 20 4R A D3 IS8 2R 2RI 28 I F 14 JE S I
A Python 2.3 )y RN THRE 2.3 Mk Python fEHT 2T FHAH 3 B2 126N .

module — e L3502 Python fURS I — RPN AAHEA S a4 25 (8], A (L7 Python
XtGe. BT it importing FEAERNIZE] Python Ht.

55 Wpackage.

module spec — BB — a2 250, K& 1 FIngssmME X T AFE. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: iLmethod resolution order ,
mutable — W[ FASKRATDATEH: id () PRFREE RO T BUEHIRE. 531 S Wimmutable.,

named tuple - H# 04l ARif “HAITH” ol I TAEMAOR B oA, 9 HH PR RS DTRERHN 4
PRIBHER B AR 2B B 28 m] eI AT AR

AENERMETAAICH, 04 time. localtime () M os.stat () KEREH. H—B617 %

sys.float_info:

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

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

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

True

HLERATCALR N EER (Bl BT e 6l 1) o sk, A& TTAlA i MR E UM tuple 4k
RIS PR Bo O SOk AE . XS AT TS, s [ T) K% collections.
namedtuple () Q. J5—MIlr b S EIN—LF T 5 s N BB A e H P SNk

namespace — iy 443 ] {44 2 AR AEIUE R .t SA R, RN ER), BN R PR iRE
filr 44 %5 ] (Tﬁ/ﬁZV\])o fiir 4 23 (B L By 1E A 44 P SR SR . BIaN, % builtins. open
Yj os.open () A H B2 2 Ry o i 25 )0 i i WA RS H S BIIRA R ARk 35 Bl
%%ﬂiﬁ‘@*ﬂjéﬁﬁﬁﬁ 54N, random.seed() B{ itertools.islice () XFEEHH TIX
BEpR B random 5 itertools EHLA BISZILRY .

namespace package — fiy 445 [ 44 PEP 420 fir5| AW —F U8 FAE T B AE8 Kpackage, 44 25 a1 A]
DA SRR, HAfiid 77 s S regular package R[F), FENEANEA __init__ .py .

77


https://www.python.org/dev/peps/pep-0302
https://www.python.org/download/releases/2.3/mro/
https://www.python.org/dev/peps/pep-0420

Python Frequently Asked Questions, #[E] 3.8.1rc1

S A] 2 Womodule,

nested scope — iR E1E IR 7 — 1 SGER NG HASEIIRE 1. B, 65— gz e P R AT A
SIHEIE A & ETEERENEHEEOA S5 A SRR IO R s 52 IR T i
2 AE 3 %’3@(5@, R B S WEH T e R4 250 i nonlocal FEFET RIFE
ASNEAE .

new-style class — H A8 X T H /i & BT i A 220 R i) R R IHFRIE. 75 556/ Python iRt A%
e, HUA BN 2E RE A% ) Python 79 iy B8 R 3G Fetk, B4 __slots_ . IAFRF. FRAEJE 1.
__getattribute__ (). KIEMEHSHESE.

object — X% ALATHARE (BIESE) ARTUE AT (O5ik) 898, object digfEfanew-style class
R DU HER A,

package — {4 — AT {0 & FAR el 156 I A0 5 41K Python module, MEFEAR B, WREWH __path__
JE P[] Python A5,

5% Wregular package Fnamespace package.

parameter — JE 5 funcrion (B(J5%) & SCHRYMA TN, EHEERET AR Z I —Dargument (BAEH
BT, 210%%). ALMES:

* positional-or-keyword : i B 5 KEET, 5 — D0 PMERIZ E 5 & AW PAVE N X 45 5k
BEAISE S, XEERAMIES IR, BIan NI foo Fl bar:

def func(foo, bar=None): ... ‘

« positional-only: (LRI , F8— A FUAEHERIE f AR S 4. Python Ay SR BT E S
MIIEE . (HE— S E RO (R E TR S (Hein abs () ).

o keyword-only: {{FRIHEETF, T8 —A> HEGHEM X BFEEANSE . (URXETFES s
HRBUE LWL SR & BB TS EE LA AL E TR S Z Hi—1 * REX,
BIUN R kw_onlyl F1 kw_only2:

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

* var-positional: WA, 455E AT ARG R — IMER LR GBS B o) (FE e A
BZEHEZMMESHZ)G) . EMESWEETEES AR = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRKHEF, H55E A DMRIUE R AR R TS (MIIEHAES S 2 m K
BYSHIR). RMESEEIETES AR ~* KE XL, Bl LmE kvargs.

TEZ 0] AR B8 PTRE RS EL, AT DA HELEmT Be S 4004 i BRI -
15 Wargument RKiEFILE « 2 57 409 K3 PR ILAEL, inspect .Parameter 2, function
—S5DLK PEP 362,

path entry — JR1EA 11 import path FH)—AS BN, S @lipath based finder FRA R E S ARIRR

path entry finder - ¥§E A AR £ — 7 XL ] sys.path_hooks (Bfipath entry hook) 2 [A]
(1) finder , WA G REIE S path entry 7€ L
1§ 2%F importlib.abc.PathEntryFinder DA THREARA BRI S IIRI A 1 .

path entry hook — J& 1 A LV —Fh AT XIS , FEHTE Qg 4R R R path entry FBLERA 1 O T BEAS
ffi[H] sys.path_hook #FEiRk Bl —A path entry finder .

path based finder — J§ T-BS 1R ER Y ERIAW—Fhisk 2 & 485, AIE—"Nimport path A FRAFHL

path-like object — JiEHM % R DU REHEAEMXT . REEXTZ A DLE D EREER str
K bytes W4, B PALE AL T os.PathLike Ml ¥4, — A% #F os.PathLike
X ZLEE T os. fspath () BN str 80H bytes KR RGE IR os.
fsdecode () fll os.fsencode () FIH 5 EHIR IS str 8¢ bytes FRBIPLEE. HATH 2
i PEP 519 5| A,
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PEP “Python #3217 ML . —> PEP L@t 301, JHoKI Python #EIXFL AR, it
R—A~ Python [k K HE R s B35 . PEP 1 2442 BORS A 1 5 AR BUMS F0 T4 DU 1 1y S5 P
Hip

PEP WA VE M HE T SR v s . e DX 1) 80 S B3t DA B R o 2 Ain A Python i85 e 5
9 5 SRR ML . PEP fUVEE G TALAEAL X YR SR, I BREAS [R] 2 WL 0 A SRy .
%10, PEP 1,

portion — {5y 4 i — i 4 A [ ALE AN H SN SCURE S (WP RBAFAT — A zip X)), Bk E X
i, PEP 420,

positional argument — i % $ %5 2 Wargument.

provisional API - #{5¢ API &3¢ APL 2595 A7 B HERRAEARME E 1Y 1) J5 3 M ORIk 2 S . F ez 11
BRI D E A2 TAA MR, B HZEHYARCE €, w0 REHEA% O JT A B i e A Wb EE
LT AT G AR (HROFEBIRZE D) WA E SO AR SR I T — [ APLgN
A ZRIATE JEH )™ B EE Rl SR A g A IR A 1 BB 23X AR
RIS X APL KL, 105 AN A S BBl G T 287 —AFA] b SR A B
TR R RE Se 2 R B —Fh ) J5 A MR YL T 5
KA B SRR SV ARE RSN W B AE , R 2 TR U R PR T T B A . 1 UL PEP
411,

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

Python 3000 Python 3.x %A B4R AINERR (364 FHAENUA 3 10 BT BB T NIRRT ) o
LA S Sy “Py3K”

Pythonic 35—~ B B uE — B AU B85 07 T Python 15 = 58 I KASFIFE S, A 206 HALE S
T AOAE A sk SE A . BT, Python F# ) RSS2 1] £or 1B B3R 3838 J — > n] AU %t 4
(I ICE . U HAE S A XA ZEH, A ZGR Python il A I £ % ] — BT
B

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

T 7 ) SE 57355 B Pythonic (75 35 i X FERY:

for piece in food:
print (piece)

qualified name — BE#FR —NUAUE SRR FR, TR BB 4 RV s Szt v SRR 25.
BRI TR AR, FHEE X PEP 3155, M THm ZHNRENZE, RELK 5545 r—
e

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

>>> C.__ _qualname_

IC’

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

>>> C.D.meth._qualname_
'C.D.meth'

295 T 5 BT, 78 IR E & AR BN/ RIZBR I AR5 B B B A, Hh e S A )
AL, Ul email .mime.text:

>>> import email .mime.text
>>> email.mime.text. name_
'email.mime.text'
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reference count — 5[ i 8; XFERE X R H5 ] HREGE . S4—4%F %E’J AT N ERT, Fraric RE
BRI . 51HTTHEO Python ACHD S 7 2 AR LY, (H'E R CPython LR —ANKBEITE . sys
Wit g LT —A> getrefcount () BEL, A2 5T H &R B4R E X405 | AL

regular package — ¥ A G R HIpackage, Pl EE—4 __init__ .py HFHH .
%2 [ namespace package.

_slots__ —FELERNTRRI ], i fs s B SOl et SR R R B S Bl IR N AE . EARIXFD
WIGRGAT, EREMNGAFAES, Sl ARETEDER T R, BIIARFE N A7 B 2
Ji, o HHE AP S R E S,

sequence — J 8l —Firerable, ‘B IHFHIE _ getitem () FRERIT R EBECRG | TR N TR V)
M), HE LT REFHER __len_ () 7’7{% WERFHIERA 1ist, str, tuple fl

bytes, WEHEA dict T FF__getitem () Al _len_ (), (HEHIANE T B IS,
N E AR AT B W) immutable §ETTT AEEEEL

collections.abc.Sequence IR ELEN T —ANEEERZED, BHEET __getitem_ ()
Hl__len_ (), ¥SHNT count (), index(),_ contains__ () Ml __reversed_ () . A[DAfH
 register () BATFMELIILY B DR ZEEL.
single dispatch — .53k —Fligeneric function /3RIE, HELIRE T HASHBIRBRERM
slice — YI W 0 # HALE T sequence [R)—ER X4 . V)R i&i@ i R Ardnic ok el&gn, 76 11+
?ﬁtﬂfb/l;b‘/{ 5 0 W, Wit variable_name[1:3:51. H3E5 (Fhn) Fricde R
slice W&,

special method — F§5k Jjiki —FfiEh Python [ A 7%, BRI HAN A BI P THR & B E U AnAf i 45 45
RN YA AR E AT I . FEIR I VAR SCRY 2 L specialnames .

statement — %54 150 EREFE (— MUY “H) PULRBANT . — S A R] DR — A expression BIEANAT
B RETHIZER, B0 1£. while BY for,
text encoding — SRS TR Unicode “A45 88 it S5 BB A 4 i 45 -

text file — LA —MEBBIET st XG W file object. 38 H—A> SCA SO 52 B & 1 0] — 4> THI ] 5717
1 BRI B sh Ak Prext encoding. SCAR U B FALFEASCA B, (" Bk 'w' ) FTIFAG SO
sys.stdin. sys.stdout VA io.StringIO HSEMI.

RS Fbinary file T fREEVGIES 59 08 % W SCHEXT 4

triple-quoted string — — 5[5 fFH RS ZAESNES (7)) SE RS ) WFEMSE. ENED
e LS5 ESH 5 S REN AR A AR, (HEF 2L .. BRI REES S N
TrRGE LRG| SRNG5S, I Bl DAESECE AT Jos B AT, 7E90 S SCRY 74 Hf B R Bl i
.

type — R Ao —A> Python X4 8 T AMIE; BAXEAEA A, BHLEXZA92EEL, 1]
PAVIIER) __class__ J@P, i@ type (obj) HKIKHL.

type alias — BG4, —ARBGE SGE], A1E7 20U 8 BURIE 45 PR AT -

KRB BRIt A X 2w . Biln:

from typing import List, Tuple

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

AT DA S R AT s

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

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
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Z W, typing Fil PEP 484, HHg %] H B BB A0 A o
type hint — 38IPLR annotation A5, RJEPE. REWTIE SR M{EFE E 2 A,

R RJE T AT, Python K?ﬂ@’ﬂm HIC AR A2 AL 50 T BGEAE A, H Al Hp) IDE 528
(M EEL s iR AN

AR, RIEMEREE AR A typing.get_type_hints () KiiH, (HEHAE
B ARA DA,

Z UL typing fil PEP 484, H Ay st Lo B PEAfilid: -

universal newlmes - ﬁfﬁ 4 — PR SCART T, AR E Tﬁ%‘ﬁ%ﬁ]jﬂ THRARE  Unix (94T
ZER A E . Windows (25 "\r\n"' PASIHR Macintosh [1] £ %€ ', 2, PEP 278 1 PEP

3116 F bytes.splitlines ) TR Z ¥ .
variable annotation — 2% 1 71-fif XJL SR B PR annotation
TERREAR B @ MR, 0 T e A A

class C:

field: 'annotation'

AR AR RO R A 0 BINDA R AZ B2 int JRAURO(E:

count: int = 0

S AR TEYA N TEAR AR I annassign —7
1S function annotation, PEP 484 F1 PEP 526, HpxfthIheea g ik .

virtual environment — JEIIASE —FOR FIBEA IS B R2 1T PR, FuiF Python RIS R P e 40
FIFHL Python 43 RALES A £ T35 [l — R4 iz Ty At Python [ FHREF 94T H -

HZ0 venv,

virtual machine — JEfIML — & 58 2 R4 € LRI 5AL. Python Ji #UATL AT $0A T 71 18 g 13545 T A
Hbytecode.

Zen of Python — Python 24 5|1} Python Bcit i[5 59727, GBI THBSMEXMES . EFHAK
WA ATEAL BRI R AT i A7 import this”,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

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

B.1 Python {898 BRKE

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAIE] Python A7 1458 3 B Bk A 4 7 15 (R i (E ] S — Jalt i iR g A1 !
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appeENDIX C

JE Sh B iR

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

Wil GPL 359K 20k 2 Python 75 GPL F %7, 5 GPL R, JiFA Python ¥ i EAS fLvF () & 5
JEHIREA, TG TFURBF I T 8. GPL 280V T E 1% Python 1T A5 JUEAE GPL R A Bk 45
BT (EE VR
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

C.2.1 FHF PYTHON 3.8.1rc1 #9 PSF ¥F o] il

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

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

3.8.1rcl 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 3.8.1lrcl 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 3.8.1rcl 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 3.8.1rcl 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
3.8.1rcl.

4. PSF is making Python 3.8.1rcl available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.8.1rcl WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.
—lrcl

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.1rcl, 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.
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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, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.1rcl, Licensee.

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

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

BEOPEN PYTHON JT- 58 A MR 1 i

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
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.
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C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥F o] il

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.

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."

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.

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.

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

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

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
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.

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.
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C.2.4 FF PYTHON 0.9.0 = 1.2 f§ CWI i a]H#iY

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 R HFEYIT alIE 50515
A2 Python RATHUHICTAS = I BCPHRIVETTRIECNE ., it R e FLURIEA K R

C.3.1 Mersenne Twister

_random BHEE E T hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html | 25 /)
g, PR 2RISR (FF):

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

(continues on next page)
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C3.2 EfEx

socket B[] getaddrinfo () fl getnameinfo () AL, XLEHFEE AL AE WIDE I H  (http:
[Iwww.wide.ad.jp/) BRI SO,

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C33 REEEFRS

asynchat fll asyncore BHALE DA A HH:

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

(continues on next page)
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notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

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

C.3.4 Cookie &1

http.cookies FiIRALS AT H:

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

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

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

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

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

C.3.5 MiTERR

trace BB S AT R

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.

(continues on next page)
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Author: Skip Montanaro

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

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

C.3.6 UUencode 5 UUdecode & #}

uu BEHAL S DA A

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML & Ei2iEAH

xmlrpc.client BEHEE DA R ER:

The XML-RPC client interface is

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

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

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in

(continues on next page)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B F AT A

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BHKT kqueue Y AL & AT FEHA:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c {4 Marek Majkowski’ %} Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
1R

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

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

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

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

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

C.3.11 strtod #1 dtoa

Python/dtoa.c XL T CIEF 1) dtoa Fl strtod pREL, FIT-1F C 15T 1BURS B2 BLRI A7 R E A T 46,
i David M. Gay (1[5 4% SCPFIRAE T K, 1% 3CF 2410 7T A hitp://www.netlib.org/fp/ F#. 2009 43 H 16 H
R 2R B J5 0 SO B AR BROBURITF R] S R

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

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

% ok X ok X

*

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED

(continues on next page)
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* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

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

C.3.12 OpenSSL

WPREAERG ], W hashlib, posix, ssl, crypt BB OpenSSL AR A mTERE. BLAL, HWEIHT
Python ) Windows 7l Mac OS X 2% 7 il fE 6L 4% OpenSSL A5 UL, FrDAfEREAL A1 i T OpenSSL #
FTUERFE DL

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

L R R S S N S N S T N S N S S S S S S S S S S S I S

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY

(continues on next page)
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L R I SR S I S N S N

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

P S A S S S I S S N S N S T SN S U S N S O A e I N S

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

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

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

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(continues on next page)
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L A S N S N S N .

C.3.13 expat

BRI ——with-system-expat BUE THE, T pyexpat §EHRE 15 expat JHAYFE DG EEAY:

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 NONINEFRINGEMENT.
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

BRAEGE ——with-system-1ibffi N [HHE, B0 _ctypes §7 ARt Libffi JHA#5 DM T

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:

(continues on next page)
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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

R ARG EAREIY 20ib AR IH T ok THE, W 55 zlib PG 8 DR 2 1ib 3 &:

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {# F M 720 L P EL T cfuhash i H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

* Redistributions in binary form must reproduce the above

(continues on next page)
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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

BrRAEfE —-with-system-libmpdec FLE T, H _decimal BIHRZE M 17 libmpdec FEHIHE
DU o

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

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

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

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

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

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

C.3.18 W3C C14N i EH

test fU (lib/test/xmltestdata/c14n-20/) 1) C14N2.0 iK1k P+ W3C Bk https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR#E BSD ¥4 0]F (=430M) K47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.
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Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

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

» Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions 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 PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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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K
PATH, 44
PYTHONDONTWRITEBYTECODE, 29
TCL_LIBRARY, 66
TK_LIBRARY, 66

A
abstract base class —— £ # %, 71
annotation -- JEf#,71
argument

difference from parameter, 12
argument -- 5%, 71
asynchronous context manager —-- 7 %/}:

EFTXEEE, T2

asynchronous generator -- ¢354 k%, 72
asynchronous generator iterator —- &

P RBERE, T2
asynchronous iterable —-- & ¥ 7 # £ %
%,72
asynchronous iterator —-- RH % RE, 72
attribute —- B4, 72
awaitable —-- F&FFT4L, 72

B

BDFL, 72

binary file —- Z3t#| U, 72
bytecode —-- F¥#,72

bytes-like object -- FH¥Ex£,72

C

C-contiguous, 73
class —— %£,72

class variable —-- X4 &,72
coercion —- | XA H %, 72
complex number —-- £#,73
context manager —- T X%HE, 73
context variable -- FTXFE,73

contiguous —- ##4,73

coroutine —-- H4E,73

coroutine function -- WAEFH, 73
CPython, 73

D

decorator —-- 4%, 73
descriptor —- R, 73
dictionary -- FH#,73

dictionary view —-- FHAME, 73
docstring —- XHFEHE,73
duck-typing -- W XA, 74

E

EAFP, 74
expression -- F¥kR,74
extension module -- # E#EH, 74

F

file object —— XX £,74
file-like object —- XfF%xt%,74
finder —- ###&,74

floor division —-— & FE %%, 74
Fortran contiguous, 73

f-string —- f-Ff4%,74
function —— E#, 74
function annotation -- HIFEHE, 74

G

garbage collection —— X3 [E I, 74
generator, 74

generator —— 4K #,75

generator expression,75

generator expression —— 4 HEFRHER,TS

generator iterator —— 4 g &E%NRE,T5

generic function -- Z A ®#,75

GIL, 75

global interpreter lock —— 4 F @ B &
#,75

H

hashable -- #%%,75
hash-based pyc —— ®EFWHAHWH pyc,75
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IDLE, 75

immutable —- AHZ,75
import path -- B A%K4Z,75
importer —— BA#,75

importing -- &A\,75

interactive —- X &, 76

interpreted —-- @EA,76

interpreter shutdown —-- R XH, 76
iterable —— HERKN%L,76

iterator -- # R %, 76

K

key function -- #®E¥,76
keyword argument —-- X#F%¥, 76

L

lambda, 76

LBYL, 76

list —— %|%,76

list comprehension —- %|k#EF R, 76
loader —- fn# #,77

M

magic
method, 77
magic method —-- JEARF &, 77
mapping —— B4, 77
meta path finder -- TEBELERE, 77
metaclass -- T2, 77
method
magic, 77
special, 80
method -- ¥ ,77
method resolution order —— 77‘/2%7]‘)? i
7,77
module —— e, 77
module spec —-- R, TT

path based finder -- HXTHEEHNERE 78
path entry —— B#ZAH,78

path entry finder —-- BAEANDEHKE, 78
path entry hook -- BEZENH4F,78

path-like object —- KZE%£,78
PEP, 79
portion —- ¥4~ 79
positional argument —-- {LE 5%, 79
provisional API -- ¥ % API,79
provisional package -- #EM4,79
Python 3000, 79
Python Enhancement Proposals

PEP 1,79

PEP 5,5

PEP 6,2

PEP 8,8, 064

PEP 238,74

PEP 275,36

PEP 278,81

PEP 302,74,77

PEP 343,73

PEP 362,72,78

PEP 411,79

PEP 420,74,77,79

PEP 443,75

PEP 451,74

PEP 484,71,74,81

PEP 492,72,73

PEP 498,74

PEP 519,78

PEP 525,72

PEP 526,71, 81

PEP 572,35

PEP 3116,38lI

PEP 3147,29

PEP 3155,79
PYTHONDONTWRITEBYTECODE, 29
Pythonic, 79

MRO, 77 Q
mutable -- # 4,77 qualified name -- [RZE %7K, 79
N R
named tuple —-- E%ﬁéﬂ,ﬂ reference count —— B|fit#k, 80
namespace -- & %A, 77 regular package —— H# A&, 80
namespace package —-- % X H4, 77
nested scope —- #EAEHAHE, 78 S
new-style class —— # A%, 78 sequence —- 57, 80
O single dispatch —-- #E4-k, 80

. slice —— 14,80
object —- X%,78 special
P method, 80

special method -—— 4% 7%, 80

package —-— 4,78 statement -- 4], 80
parameter

difference from argument, 12 T
parameter -- H%,78 TCL_LIBRARY, 66
PATH, 44 text encoding -- X A%, 80
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text file —- XiXﬁ:, 80
TK_LIBRARY, 66

triple-quoted string —-- Z=3| 5 F4 &, 80
type -- %A, 80

type alias —— %A 54,80

type hint —-- AR, 81

universal newlines —— @ f#:4T, 81
variable annotation -- ZFEE#E, 81
virtual environment -- &I, 81
virtual machine —- JE#4#1, 81

Zen of Python —-- Python z##,81
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