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1.1.13 EEREFAFARE Python HXXETLUEESESIA ?
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1.2.3 APLEZRMTEZR Python FFAH) ?
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>>> L = []

>>> dir (L)

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

' __getattribute__', '__getitem__', '_gt__ ', '__hash_ ', '__iadd__

' dmul_ ', '__dinit_ ', '__iter_ ', '_le_ ', '_len_ ', '__1t_

' mul_ ', '_ne_ ', '__new__', '_ reduce_ '_ _reduce_ex__ ',

' _repr_ ', __reversed_ ', '__rmul__ ', '_ _setattr_ ', '_ setitem_

Q)
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(& b))
' sizeof__ ', '__str__', '__subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']
>>> [d for d in dir (L) if '__ ' not in d]
["append', 'clear', 'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
—'reverse', 'sort']

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

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

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

[1]

I AR 2L SRR N S SR B e RE AR EA ] B il

Python A4 R &) IDE. IDLE & —~#5F4 ) Python IDE, ‘& T Tkinter J#, {fiJf] Python i& 54
5, PythonWin 2> Windows % &% IDE. Emacs [} P65 243h T %% Emacs FLA JE#; 4119 Python 15
Ko Irf X Lemfesnmal it iyt m e, B gt DA AE g S S T A2 B R S DR . 11517
Python wiki #57& Python e 5 52851 3%

WERARAEZETIE Python fEBH GG, VRATBESA PGB edu-sig HE1F512,
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2.1.1 Python FiXFiRHE RS ESREIAEFEER ., RIBEXERE?
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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 /251t Python 2§ pdb f—AN AR, Zilge)s 5 DDD (K 2 iidas) —& @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|.

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

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

21.2 FigATARBBKRIREADEITRIESH ?
A
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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/ .

Pylint /25— MG AU W L Jn i bR TH., 0] DAGw BB R I 5 & LIEE. PR T PyChecker
PATHY S REG A Z Ah, Pylint R4t T —LERAMNZHRE, Bl AAT RS, 22 B4 PR mARYE G n i bn
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 BEH Python EFHE A IBHRESRNIEER 7
Ao TS PR HE BRI 2RI AURS ARSI S PEP 8

221 HTEFER, AHtoaS&HI UnboundLocalError ?

A A R AR P )RR A IR TR, S DA IE 7 ARGS9 02 24 iMi 4521 UnboundLocalError 224 A
EENESb

PAT ARG :

>>> x = 10

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

>>> bar ()

10

IEH AR, (B2 PAT AU

>>> x = 10

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

2515%—~ UnboundLocalError :

(o]
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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
ﬁEEEﬁ#:Unn%EI’J’* o T foo HIRSE—ANEAIA x HC T ANHHE, M SRR R AL
o WL, 25EHIRY prlnt ) ZF TR A ) SRR A B i 2 8l

EJ:EE’J/TWJ AR AT A A R PR I A 4 SRR 5 1 SN ARE s

>>> 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 hiySEREE L /T ERYLHM ?
7 Python *t, {U7ERR LA | TR AL @ a4 JmAr it o AR R AR A AR AR 67 B AR IR, DI AR
HIBfRE 2 )m, 75 R LA Joy oL

BIGENIA KA N, BT 2% Bl DARE . — 5Tl 2K global Fon i Be A & m AR 17
SMRIVERT. 5 —J5in, ARBrA & R5INET 2 global |, IR2MR—EHLEM A global o VRUAIRF
Xof A LR S ARSI R RN &R XA ZRELE IR global AR T HUREIME Y
AN

223 Attt 2 ERBFARENERSE L lambdas #iREERBILER 7
flEi AR for R SE SULAAR Y lambda (6 22530 iR L) , I

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

XAYR—A045 5 4 lambdas E’WU%% bmﬁ%i x**2 , RATRESIIEE, M ENIgE R, ENTR 5l
Mo, 1.4, 9R16. HE, BREIEZKN, WSFEIEAIERRF 16 .

22. BiBES 9
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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)

RHL, n=x 7F lambda A A —ASHTRA R 0, IR L lambda BFVTE, ERA S < FEMRIRH A
IR, X RS n ETES > lambda H13 0, 7EH A lambda iy 1, fEEE= Ak 2, Kk
Hefeo PHUEAREAS lambda BUAERF IR 0] IE ) 4558

>>> 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

10 Chapter 2. %52 I io]’%
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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)

SEPRAGME 42, 314 1 somevar MIZE5ES:,

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

>>>

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

[10]

.append (10)

KKK

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

Q)
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(£ L£50)

al1] = a[1] + 1 # changes a shared object
args = ['old-value', 99]
funcl (args)
print (args[0], args[l]) # output: new-value 100

4) AP R T

def func3(args):

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

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

5) BETE— IR PN B IE:

class callByRef:
def _ init_ (self, **args):
for (key, value) in args.items():
setattr(self, key, value)

def func4 (args):

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

args.a = 'new—-value' # args is a mutable callByRef
args.b = args.b + 1 # change object in-place

JUP- A AT ARE 24 2 e o ) AN e 2 21
VR e P AR o] — M 5 Z A R e

2.2.11 {F £ Python S EIEFB & ?

PRATRPERE BT I, S AT R 8 N, (R

[l —AeREL £ (%) RRIT a*x+b I(E. AT RABE PAR B4 ik

P Y linear (a,b) iR

def linear(a, b):

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

return result

i — A RIS

class linear:

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

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

TEMFEOLT,

taxes = linear (0.3, 2)

o — AT S, (#15 taxes (10e6) == 0.3 * 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

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

ATEERYE, I AR BINVERIE TSI B A FR B SO, BrAlE e
PR A B)— DS AR SEBIR A4 PR TCIE B e MU a 802 b, PUNA A A FRPEEE R T 1 —1

{H.

—BERVARI AR % B 2 “HLE” FREEMARR. BRAMRRIER B RRN A TET, B

(V1] R 5 2 W A SR 2 7y sU T RE S A
1r comp.lang.python H, Fredrik Lundh ¥E [0] 53X 4 ) |5 RR R #4 22 25 i — et 25 L -

BRARAR ARG TR WL B B U 42 P I IE— e i (WR) A BRI E R
AT, ERAHATEF—— A B B AT 24 FRIME—Inik e FRI BT 48 (drds 250))
R ZAATHIA (W) -

~~~~~~ H HARAR A R 4 7 2BURA A £ T A LS |

2.2.15 ESEHEFHMERZL A 7
1251 Python HURRIBHAF. % EIX M T

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

HI T2 S A BRI Z R Z R FAF, LA B S SOmMAH Y T

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

XA PRI AT (=, += 45) RULFREAE . ENFARE ISR M IR ) T R AT

2216 REF5 C Y2 ZBEEHENMERAE ?
I MR HEREATT

[on_true] if [expression] else [on_false]

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

1t Python 2.5 5| AMTEIAZ B, W AOMGZE R 6 2 s AT

[expression] and [on_true] or [on_false]

SR APMEIEF ARG, R on_true EA AR BUARRF S IR RS R . BrpA, (1 ... i ...

else ... ERXmESWET,

2.217 & TILIA Python RERENRITER?

APA. JHHZTE lambda 1A lambda KEIM . WSFHLA N =2 B UIf Bartelt {175 Fi
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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,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,y,k,f):chr(

64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range (Sx))) :L(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

HAEHER B, BRAF

2.2.18 FRSHIIRPHIFHL (/) RHTLER?

BB SHIN R PRI R EZ RIIE S %ﬁlﬁfiﬁﬂé?ﬁ}o (UROLETES VA SN AT B 4K AE
MESAURMEIES R R0, SHAKETENRAERMSEIES . B, pow () B—MEZIUR
MEESHIRE. BRSO X

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

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

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

RS INEARRMFILERE A = NESHRURMEES . Wi, P RETSE pow O K&
TR A

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

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

TR H AR A E SR T SO R 2 B0 Python Yk, A EL4A PEP 570 #2417 Python i {#i Jf]
MALEFE SR,

2.3 {FFFFEHR

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

BEE AR, WAE BRI JIm— DA NG BR G F 70" (R HI . B, 2
a5 R 10” (H-EE 8), BiA

23. BFFHH 17
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>>> a = 0010
>>> a
8

FANHER B IR R . SR T N RIEC BN — DB — NG ER G TH7X /N o i
TR LA R G E/NE o BIAN7E Python fFREE: Hhi A

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

0XB2

2.3.2 At 4-22//10 5RE-3 ?
REZRNTIEL & §WIERS 5 —8 AUSRAREEOX R AR, - H IR

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

BB PR AT IR . C IRBEER AR — 50, I FLAR BRI + // 5 MOSEIUEIMR M 1 %
FTE 155 1 —3L.

TS % 3 KU 3 A SR R . T 3 IR A 2 FE LI LA
B FIL i 5 5 LY >= 0 204 AL, WSAEIAERE Y 10 I, 524 200 /NI R L
A7 190 5 12 == 2 ARG 190 5 12 == —10 MR & SEEIGIN.

2.3.3 IR FFHRERARF?

KR, AT B int () AU RS, BTN int (1144") == 144, MM, W float ()
BEMCRTR SR, Bl float ('144') == 144.0,

EROAE DU, X 2o E R B e T iE R AR, I int (10144 ") == 1441 int ('0x144") £5|
& ValueError, int (string, base) %5 /Nl ESEFRC S, Bl int ("1 0x144",
16) == 324, WERFEERECH 0, WHE Python HUNMIAAEECT . HiZk 00 Fm /\dEd, Miox” Fmt 75t
il o

WRRH R FEARE T, AW NERE eval (). eval () WHESEBRZ I H
Bz N T BE &8 A B G VR A AR B B Y RS ) Python SRk 5. il 4, I A AT PAME A
_ _import_ ('os').system("rm -rf SHOME") X¥-MIRIRAIR H 5.

eval () i HAREFEMEA Python FihIRER, XM eval (109") R FEUEWESATIR, Fh Python
A RERIE 20 CO” RN o

2.3.4 MTHRFRBHFHE ?

BIANEORIELF 144 FEAON A7 E° 1447 a (i ] ) BRI #% st () o WA BRI N T /Sdk il s /it
HE, AT NE PR AL hex () B oct () » AHELFAFHIAE A ML, %S5 f-strings 1 formatstrings 55 /N7,
B "{:04d}" . format (144) /LR '0144" i "{:.3f}".format (1.0/3.0) A% '0.333",

2.35 WATEHTHE ?

TR, HRAFRFREAENGR . FERZEBIEFNT, WP Z M AREEZE 0 2 Bk o R A 1 — 8
T B, AR NPT AJEHAE P Unicode $ilrxs 4, 2 io. StringTo X4 E
array fEH:
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>>> import io

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

>>> sio.seek (7)

9

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

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

>>> import array

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

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

>>> print (a)

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

'yvello, world'

2.3.6 tnfa{ERAFFrERERRN/GE 7
EEE 2 SR PST e

o SRR R B — N KF AT A RN B R B i X BT I BB IAE T AR AN 5 R AR

A8 XWR M TREAUIHARE S case Z510R T2 575:

def a():
pass

def b():
pass

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

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

o ([l N EKEL getattr ()

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

TR getattr () AJPTAEAIRR, @K, KLpl. HEE,
TERREPE R Z R B T XA, fildn:

class Foo:
def do_foo(self):

def do_bar (self):

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

o ffiffl locals () 5 eval () AT REA:

23. BFFHH
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def myFunc () :

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

R i eval O BRI HAGRK . WRIARRAXT EE AT NG, BIAKFRER AT Bi#bT
AT R AR T P AT HR

2.3.7 BB S5 Perl iy chomp() FXWFHZE, ATFMFFFBRPRIBRREBERITH ?

ATPABEA] s . rstrip ("\r\n") WFRHH S IR R IMERITA BBATRF, A MERIAL BRI H . 2R
fiep s Fon2 AT, HOREAIUAZAT, WIRHHER I S T B T4

>>> lines = ("line 1 \r\n"
1] \r\nn
" \r\nu )
>>> lines.rstrip("\n\z")
'line 1 '

P T3 5 R — IR — AT SO A5 AL, FTPAREN s . rstrip () XA TARRAREF .

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

BRI R o

XA AR A A ST, 07 (R MR R U FATER X G split () TriRRF AT N AR N PAZ AR
BRG], SRR int O 8K £float () KFFoR bR B FAT AR BN BE . split () SCRplik
W7sep” 1BZ, W T NAAT B AT ASM 23 B AT D o

AT R AT, IENZGER AW C 1 sscanf () Bk, HEEAIETS.

2.3.9 'UnicodeDecodeError’ ;’UnicodeEncodeError’ iR {tAER?

T, unicode-howto

2.4 ERE

241 BHEFXIBT . iZi0ahnpisEEs ?

SR, R E5E, NS TIRA T R RO S
* A Python SEHLEA AFRITERERAIE . A% WL IR SR E R 52 CPython
s AT REREE RGN R, UHZAERIE 1/ O sl At .
o TEZARMALEATICT AT, WIRZHREIRF Hiv#ul (WS profile ).,
o S EEE AR R TR R RGP B (S timeit BiR).

. Ei,ﬁ.llﬁiﬁ(ﬁ)iﬂﬁﬁé'I/\IS%!ﬁTi’E%%ﬁWC*B‘JEUﬂZEﬁ, 2 RIS A R R (i sl sl AT A
HAhFA)
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TWENLE, ANk Python RRASA MR L 15, PANE—Ln] DLE R T #2232 B9 MERE A T-AY — ) -
o fEMATEE D (SEHBCHERAYETE) ATAFEAE H 2 A ARSI A B T K A Ak
o flFIERIRBARSEH . 22 3CHY bltin-types fil collections b,
o CURRUEFEFR AL T PAT L B G JFOE Y, TRE RV ANBELRIIE) LG mT BB H AT M R A
FHEP XTH CHmBEMIEE, I EREoR—2y A, X2EM. i, et
list.sort () WHE LA KN sorted () REEATHEY (B & SHHEN R, ESH

sortinghowto ) ,

o FGAT TR R AR A A B 2 AR . QSRR R S A AR, WA kAR
f%) IRV BRI S, R FERMU NI BRSO A TE R (GGl 0 Al Sk A R R 5
).

WHARE 23554l Python FRiFRIRRHI, P2y —2 T HW DIEARESHEE. flin, Cython W] LGRS MIE
MY Python RS MASZR 13 C 97, I H T AEIFZ A T-& B . Cython W] AR Zwi% (FIml ik
FIRAHRE) ARSI BT REs AT AR . AR C g BEA (50, WalPAHE 'S C ¥~
A,

S U

LI PERESL s 1 wiki DU
242 BENMFHRERT—ENRBNAERMTA?
str Ml bytes MR AN, NICHZAFAFH BRI —EICRRIE, FOvE M EA S QE—

X4 TE—MAFOLN, sttt B A B — Ik r
WL str MR, WHREFHAREFENRA—MIIRPHAELRAATN str. join ()

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.join (chunks)

(A= EHAMB BN IR io.StringIo)
WERZA str MR, BNEHAMERE (+=125%) VEobytearray MR:

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

2.5 F5 (FTA/FIR)

2.5.1 nfafE LA FIFNR 2 B HITHR ?

RN G tuple (seq) WRHMERTS (SEhr LRAERFIEMNR) Feffhy HAR RIS U fH R 4%
ERibpIni e

flan, tuple ([1, 2, 31) ;%4 (1, 2, 3) Mfituple('abc') 4 ('a', 'b', 'c"). WRSH
H—ATCA, EASR B ER M [E X5, P A SRR & AN G2 75 Sk T AL s AT i B
A tuple ().

RAUMERS List (seq) APHT RS AT S d% ik 2 A0 IR HES IR i AH TR 45 H 8 26 . il
list((1, 2, 3)) 774 [1, 2, 3] list('abc") 774 ['a', 'b', 'c'l. WRBSHEH—1F)
%, Eety seql:] AREEAIE—EIA,

2.5. &3l (ABIR) 2
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2.5.2 HARGHFS?

Python J3 31 {fi [ IE40 X A BUVE A F S AR RE 5. M TERTFS, H—NFER 0T 1 HE M,
WA ST EFS, BIEEE— 5 -1 MERCE A5 -2, KL, aTPAUAKH seq[-n)
WA T seqllen(seq)-n].

M B S A SR Bl s [:-11 R IR P AT H R m— 74T, Xl ARDORAS R4
R B TAT o

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

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

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

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

2.5.4 WA MFIRPHIBRESTR ?

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

WEREANEEHRHPIIR, EXHETHY . RIS W FRRBIE T, MEREZ

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

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

’mylist = list (set(mylist))

RRRHIREAR A, WTBRESR I, AR5k M 5% .

2.5.5 fnfa7E Python chEIEE4H ?
i 5%

’ ["thiS", 1, "iS", nanu, narrayn]

G RAER A A BE T A 24T C 5 Pascal £(2H; FRXGITET, python 51 0] AL & ¥R 2 AN [a] B2
o

array BEHGASRML T OIE AAT BB R e RN IE, (HERNRTEEZRYIRE . B2EE,
BTy A ALY Rl 5 ST BA S AR PR SRR AL 4544

FUREL Lisp #EUA0%1) 26, v AGE F JCALA Y cons BAIT:

22 Chapter 2. %52 I io]’%
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lisp_list = ("like", ("this", ("example", None) ) )

AR ASYE T DA PR 5 A R TE AL, BB lisp car 9 1isp_1ist (0] , Bl cdr {152
Lisp_list [1] . FUBTEMRHEE IR BN GEA SR, e LT Python 51508755 .

2.5.6 WA RIS HIIR?
AR AT eI il — MR R 2 4E R 2L

>>> A = [[None] * 2] * 3

WARARITHVE, BRI

>>> A

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

B2, MARGH—TRMER, SFEAEZAALE BoR2e
>>> A[0][0] = 5

>>> A

[[5, None], [5, None], [5, Nonel]

HP R R AAET R~ PR PATEL BRI A R BIERIA, B 2RI XIRIGI . *3 G 77X
KB R —120 3 D50 MEATHREE S TIETT, X —E N2 R A28

B RIMEA R SR8 — NI RIS, ARG H AP RICR A B 5 2ok 5

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

XA BT — M 3 AR IR RIBIRAYSIZ . AR R A 5

h = 2,

3

W,
A:

[ [None]

* w for i1 in range (h)]

B ARIE T AGE S AR R 3 e A0 Forh B 44 1 2 NumPy

2.5.7 I{AHHEMATF—RIIHMR 7
AT DAL 81 e

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

2.5.8 At 4 a_tuple[i] += ['item’] KERITIEHSIRFHE 7
BOR PR SRR, —RWSRIREE AR T AL SAF, 27 Python HFEAE R ZERIA
AIAE PRI IR A 4

WA RSB TE AR TR TTZH H 48 i) W] A8 06 G A 028 o) 9 it B AR 4 LR e il BT (EAE IR
ITHPA List 1 += K256

WRARE R FE:
>>> a_tuple = (1, 2)
>>> a_tuple[0] += 1
Traceback (most recent call last):
(FIakE:)
25. &3 (TH/FR) 23
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TypeError: 'tuple' object does not support item assignment

KASFEEE PR W 2 WH: 1 2 5R5 a_tuple [0 AN, MRS (1), MEIGERXSR 2, HY
FATKE R TSR 2 I AR 0 SRR, PUATAITA GBS ST TR TR I AR & .

FERJZZ AL, DA ISR A ) KBS Xk

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

TypeError: 'tuple' object does not support item assignment

HiFoedle A n] 220, BRI EAR 2 5 A B 5

AR AL 1 o {6
>>> a_tuple = (['foo']l, 'bar')
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

KAFFH S NSRIZE, IEA— RS NIZEREESE: BAA RS, (R IIRIE AR T

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

LM R XAE, RFEEHIE () WR—DXREAT __iadd_ BEARIWE, EXTEIAT += 155
WA S 9 HHGR AR TR TR R (0) W T AU, __iadd_ M TESR EIA
extend IR %I, I THRFLATATLAGE += 9l 1ist.extend Y “PREETTA” :

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

[1]

AR T
>>> result = a_list._ iadd__ ([1])
>>> a_list = result

a_list 5 | X REHER, 10051 BB R R SRR ST a_list. R{EMRALGIREA
2, POVERTIN a_list ZHITSIHHIE—XTRIHaE, (B3R %A T IR A

L, 7EFRNTRTCARBIT, KRS %R T

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

TypeError: 'tuple' object does not support item assignment

__iadd__ WIIAT, HIFIRGE T 5, FRRA result 50T a_tuple[0] E4FE MK —
R, RIGIETIASE TR, el A 2R .

2.5.9 BBAM—IEROHRF: fREEMA Python fi{—4 Schwartzian ZFkL ?

% ARIAY)F Perl 11X ) Randal Schwartz, ‘&3 & KA JC E MU 2 2 HEP(E (sort value) ™ ff B S X
IFH I CE M THEF . 7E Python v, {fif] 1ist.sort () H¥EA key 240
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Isorted = L[:]
Isorted.sort (key=lambda s: int(s[10:15]))

2.5.10 IfTRHE IR PR ER—NFIRBITHRF ?
FEMNGIHFEICHRE AT, WERIERRITHT , RIFERENHERITR.

>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs
[("I'm", 'else'), ('by', 'sort'), ('sorting', 'to'), ('what', 'something')]
>>> result = [x[1] for x in pairs]

>>> result

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

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

sorted(pairs)

RE—PMENTEE

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

WARARVEATIX A Ty e, IR A m] B8 B Ol P AN 2 BTN 81 el 5o R, T Ra1 ok
U, EREELFREORIPIfE. AT B, append () BAELE B BNAT, BARTHM T —
SO R G BRI AEML, (R E VIIAER T B AR, AUV & . 58—, k5 result.append”
i BAUOM B AR . B =, AT BT K L8 ek R T S P AR

2.6 HxR

26.1 Htamg3d?

Kol PATRIE R IR EX R KX RPCGEROR A LRI R, SRR RS THET
PR Uark) FRe (k).

KA AT — Nk 2 HAR S, Rz A3 (ES) , B2OREIN B, Xl DAE
PAROR L AN T R AT, BN AR — > Mailbox ZEFRALIRA I EA T k., BRI
MboxMailbox, MaildirMailbox, OutlookMailbox FTAbFR& Fhi Z HBFEHE = .

26.2 tAaRKHE?

7 ik S bn BRSO R SRR x ERJE, PN x . name (arguments. . .) .

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

2.6.3 {tag self ?

Self HJg 7k — DS EE ML FR. B XFFREANRENLH <, H)5EE meth (self, a,
b, c) Lk EWiZRN x.meth(a, b, c) ; XTHEANTESYH N neth (x, a, b, c) .

BESF A &L REF kE S G R RA 2 XAER “self” ?

2.6. HX 25
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2.6.4 IfTIEEMNRED ALTELRFHFRE—1 36 ?

[ N E AL isinstance (obj, cls). ARAIPAFRME—ATCA A& A LR E LN KRBT
HEE L ALY PR, Bl isinstance (obj, (classl, class2, ...)), 7]
PAKE A FEAS X 2 02 75 o0 Python P ZEAL Y p BE—ANRAIRG T4, Bl isinstance (obj, str) If

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

HEEKZHEBRFASLEEM A E LM isinstance () WERZRATIF AR, FIEFHH
[ 0 G AR A i SOT VR BPRRE AT, AR R R ISR B8 T A RMOA F Y
Fo B, WERARA — TR LR AR s

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

EAF TR IEITA R EE L1 search () H¥E, AAEHAE:

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

class Document:
def search(self):

# code to search a document

obj.search()

265 ftamZEHR?
ZALR M R RIS (WA BT o BEEA — X5 x 3 LR I rh— A5 3R AT
Ho GBERTABTE—ANEN, BARMLEUEGEBRI IR B, IR A RS < BRI TIA

Python A2 /7 A Al ARRAR SE L ZAE . BN, DAL T —A2, KA RRRT X, HERFIrAEA
ORI CI RS 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 REHEN T write () FEEFA FEN self._ outfile.write () FYEZH
P ERR ARG I A B R IE4 T2 self.__outfile X4, ZILEEHT
__getattr_ FERTEMN; WHSH IET S T A R REET M EZE R .

TEVEE R T A U, BT e S A . 2 L e B T S R SR B, 2
WE L __setattr_ () 5k, I HXFEBULBU/NER. _ setattr_ () MIEASIHIREHE Y
TPAF AR

class X:

def _ setattr_ (self, name, value):

(N gkze)

26 Chapter 2. %52 I io]’%
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(£ L£50)

self. dict_  [name] = value

REZH __setattr_ () SLBMHUBI self. _dict_ RN H BRI TR XA 2T MR
I

2.6.6 HITMEEEXHTRAEXER BT LHHE?
{FFHNER super () HBE:

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

XFF Python 3.0 Z BifA AT, GEnl BEIEAEMT A MIS: X T %W class Derived(Base): ... ZM
F5E X, AIDARFTE Base (5 Base ) —AMESE) Wi X meth () Y820 Base .meth (self,
arguments...) . XH, Base.meth @—MRIEEM L, FIETFERML self S8

2.6.7 WTERRIBIUETHE ?

A PAS LSS SO, AERRE L2 B M IS SR b, FRAERAN P R 5% o SRS S Ry T4 44
M, AERESEEL BIRZOR. RS —F, ARRESISE (B, Bk ToedRpyr k) 2w
B, EARIWARTE. fin:

BaseAlias = <real base class>

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

2.6.8 Infd BIERFSKBUBFIRIS R TG E?

Python SCRFSEAE IS E (78 C ++ B Java 178 L E).
XEFESEE, AT FEE. 2RI e, AT e E T B 24

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

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

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

XFALR ¢ KL HE isinstance (¢, C) NE, W c.count [AFEHFE] C.count, RIEH c B S,
WEM c.__class__ [HF] C {REIRIAL DI AT ER

HER: AE CHENIIENTR, B self.count = 42 XFMIRERTE self [ BHFMAHFE 14
Sy count” HAAH S SE B REEE T 40 SR A MO AL AU 2 TR 264 . TR R AE T IR N AR /2 A

i

C.count = 314

WSO TATHY

2.6. W&k 27
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class C:
@staticmethod
def static(argl, arg2, arg3):
# No 'self' parameter!

SR, FAFHE T RO B B R 7 Y il ] B R R pR 4

def getcount () :
return C.count

@%ggﬁﬁéﬁ%%@w%, PASE A BRI E L2 (MR Z G, AP AR T B
YRR

2.6.9 fnfa7E Python pEHEERE (HAHZE) ?

RXAEREL R BT IR, AR 5 1 5 B i e R R S0
1 C++ i, RS

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

}

1E Python w1, A/ S — ML R AL, (i BOAS BRI A /L. il

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

RXAGEAAER, HAESKE A 2.
PRt ] Azl 2R KRS R2, Bian:

def _ _init__(self, *args):

HATI ) 75 353 B D7 48 3

2.6.10 H=RXEH __spam , (EEBF|—/1%TF _SomeClassName__spam gJ5&i%
8.

PARUT R RAT Sk AR B2 Bl “ 447 DARR AL —Fh e SCIRL A A8 & 1 13 B i A8 ) O X ARTIE U
__spam [WFRRAF (REIEHBANTRIL, 2Z2FEH DN TRL) XARSYF RN _classname__spam,
Hrf classname HERR T 2EREIZE T RILKPI L HI LA,

XA REPRUE AL B Pk AN A P AT 4K BT DAY 1) _classname__spam™ J& 1, A AE B H L AE X R
_dict__ HA[lL. £ Python F&/7 Gi MR FX P LA 28 44 PR .

2.6.11 2ENT _del__ 5%, EERMBRMREZFEAE-

XA LA AT RER A -
del iR A—EW M __del () —BRREBDXRIT L, AR GUIHED) B2%F, A2
—del__ (o
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WEREARA W SR (B, B THEA—DRKPGIN, BDLPEA—DTRIVRAR), W
SRR AGEA iR [ . KA Python /R iz f7— MR RAG I X EERIIER, (HAERHRATARI5 1
WROEE G, BRI W e 2 BUNRkiztT, I __del O JriARIBESAEATT SEAIREALAY
BRI . XA TEA N, 2AEFEASTERY. EEENE, XR _del () MHEPITIITZ
fEER . BN PAIZTT go. collect () ARSI ML, (EAE—LERSHROL T, XTRIKIEA ST,

REEHEHIER, EAENS e BRH close () ik AMELE 2 FTHHEIR R4
ER. XH close () JriknT ARG R ER SN TXRAEHE. AZEEPFEN _del_ O ¥ % th
_del_ () A close(), HHH close () BERRAT AR — R4 2 Uk i 1

73— P RARERG | IR weakref ik, 2B VR X QM ASE LS 4. B,
PPREHE S W20 AR 5 | B 555 1 (IR ZRYIE!)

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

2.6.12 IN{AI3RENLE TEHRBIFTHR EHIEI IR ?

Python ANEREFHE (BNEIA) HYFTA LB BT AR R M i eR Bt A T dm A, DA Ik PR B g S 1l 4
5951 AN FRERER T A L1

2.6.13 Aft4 id() WEREERTZH—E?

id () AR [E—AEEE, BT S0 i T P BRI Se ME— Y . [ CPython w1, U2 G N A7 b
Ak, E?B{ééﬁﬁ'giﬁ%}\ WAFHINER A G2 05, N — B BB R G 0 BAE A P AR 2 8. X1
TUEH TR

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

XA id J& T2 AIAE IR R B S, AT 1a O VARG SLRIMER . SRR A id X247y
AT REEPRAS, WHREXHEX R 5 — 5]

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

2.7 &R

2.7.1 0 Bl3E.pyc X ?

AR R AR (B 2450 2 4 SRS O RUB Sy ), RS AEX Y. . py SCPERTHEH
KWy __pycache__ T HRX MR MG EHMIFNBH .pye XM % .pyc TR RITKHR
RFEXN . py SUAEZANE, A coye AL, IR BT A E R E python b AL
A, (S 0L PEP 3147, )

AN . pyc SCARR AT RE R PR A B SO H SRAFERR M, X __pycache_ FHRTG
RO 2ORUL, WERARPARE— F PR IF LR FAE AT — F P B0y R s A TR B 3 v il A i) A
M Web i 55 ¢ 5t @ T P e -

B dE 1 % T PYTHONDONTWRITEBYTECODE FRIEZAZ &, 4 W) X4 4R 5 ABiHk I H Python H A @ &
gpycac{ge_ THRIHERFLIE LT HRENE S (BUR. A2 555%) mts 83 el
fat.pyc XfFs

2.7. R 29
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B ERGBATHY Python AL A, RIEASAIE cpye K. Biltn, WRARA — N &E 2%
S foo.py, BXFAT H MR xyz.py, MRIZ1T foo bR GH il A L4 python
foo.py), WXk xyz @@ .pyc, FHN xyz @8F AR, HASH foo E# .pyc XM, HH

foo.py NEPFAN.

WERART 2N foo A .pyc UM BRI AR B ARIBLEREIHE . pye SCHF

py_compile #ll compileall Bk,

R AT DA

py_compile BHREER FEg LRI . —FBIAR R HE A X T compile () AL

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

BXRFRH pyc FH ALY foo.py MRIIE TR __pycache  THF (BEERMATAEM AT LS4

cfile REHIZITH).

PRIETT LAGE] compileall MM % IF— A HSREZ A H R BA ST BAARMIA T ARAE T2
Fr¥nsihiztT compileall . py HHR{EAL 5 2451F Python SUPFAY H SREFAE:

’python -m compileall .

2.7.2 AR BI S RIRIR B R ?

BT DA A TUE AR R name_ 4RF| [ CRIBIRA FR. AR ERIMEN

main__ ', &

PR A AT B, Gl A2 R b by AT RS B, HFHRTER A name_

ZJE . APITZ IR R

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

2.7.3 WfALEREESA ?
BB A AT

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

[V AR e R AT AR 2 R
* HIEFA foo
o QT foo 1143 4 Jm s &
» foo WegmIFFH T IR AT
» foo § A bar
o BT AT bar (9755 £ AR &
* bar WA IFH I MHIT

e bar FA foo (A2 (no-op ), FIAEZA 424 foo HEER)

30
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¢ bar.foo_var = foo.foo_var

a2 RIMT, Bk Python i A fif k% foo, T foo )4 RS- F TSR 2 251
WM import foo , KRR R F5E foo. foo_var B, €& 4 REERIEET.
XA EEA (£/0) =ZMmlReny e Ir .

Guido van Rossum 7RI M H ] from <module> import ..., FBFIFANEMAERE T . &R0
A B R Rt H RR Bk Y B R X R AR R B T ARSI A <module>.
<name> ,

Jim Roskind BHSAEAE MR A DA W A7 22 3% -
o St (ERALHE, RERIATESAEEE)

* AR

s SR (BN A2 RAER).

van Rossum ANFUGXFI T, BREAIUAE— R R, (B Fh YA S A 2L
Matthias Urlichs Zi MRS, PAEE AT EEIHFA

X SEfE T FH AR A .

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

ZEMA importlib HFEJEEEL import_module () :

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

2.7.5 HREETSALHRRAERSAER, IEEHEFAETEER. A

7

TR I A, Python {UFES— U ARSI SCPE . RN AR, (£ HiFE
R AR o, BRI S e AR R R AR, IR A BEA R AT R BT A 2K . 2850
i BRI SR AR, AT DA 41

import importlib
import modname

importlib.reload (modname)

el EMRORANGE 100% 77 Toe—2K o FERl 2 & an R iR p s

from modname import some_objects

REARZE A TH AR AR R . AR 5 2852 S0, W & SR B YRS Bl ABE B 267 3L i
A RE A R T JEAT A

>>>
>>>
>>>
>>>
<mo

>>> isinstance(c, cls.C)

Fal

import importlib
import cls
c = cls.C()

importlib.reload(cls)

# Create an instance of C

dule 'cls' from 'cls.py'>

se

# isinstance is false?!?

WAATEIHHIER G “h

_i/[:] 2

23]

()R A S gl 2 P

2.7.

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

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

32
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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

32 At aEENEREHFREFENESR 7
T
3.3 At AaFRTER &R ?

A P2 BRI R 45 SRR
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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 Aft 24 Python FHFBREARTIER) ?

IS

—ANREVERE: RIE AT AR AR ATALRY, EMEFATA ATER I A E LA W, I BAF TR RO B E A
AR XA TCATRIB R Z 18] KRR 22—

73— Emisg, Python PRGN SR —HE “BEA”. SRR 2RHE 8 A HABE, 7E
Python w1, ALAZHEERA SHF 747578 HRCH HAAE -

3.5 At awsMEREENLFIEARAPEXER “self” ?

XAMEVEM YT Modula-3 155 . - FZ2FEREHHIEEIEE A HIT.

HoE, WHERERH, SHREINAESEEOURIETA R R AL . ik self.x B self.meth() H]
PAVEREHBSRT], RIGERORE A E X, AL ReTE. (£ Cr+ o, ALl s/ Az
PRI (st as R SR A IEA 5 ) — (A Python Hilt A7 JRmB AL A B, B DA £ 4%
R XA RERE . 28 C+ Hl Java ZihifE BORSEBURIERA m_ BiZ8, XA Ui 2T
LN

Hk, XEWRENRER XS SR E R Z T, ATBERRIEE. £ CH+ , WA
HHATEIRAE R EEG LD E, RUHEH :: BHFAF - 78 Python H1{RA] A% E baseclass.
methodname (self, <argument list>). XXfF __init_ () HFYEAEEEH, FEEERESST
VALY R R A4 B, b0 ASE ARy = B2 i

Belo, BT ASRIRERTER T T Python K JREAR R (HRUEE L) e EUA IR E R L
Aph OF BBCE WA 4z )m)) WRAE, b AR5 S I R — MR S T e — S B AE
HMAZ—NRAE, ERE el EEIIE (RTRERER ). Cr+ il AEDRMEIX — i, (2
Python A I, AL TRXAHIMGIAENSMRAE . SRR self. var REFMBMEDR T XA
A R, XTSI R, MRS self. var EWEX AR AERE 2 AR5 A %R
SEBIEH % BATIEGL, SR A AL B AR A AE TN R B firfa 25 ), 55 24 Python {5 FiT Wi

A 251
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3.6 At A geERENPME ?

W2 T C 5 Perl (Y SR, MBATAHZEMN C B 45

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

{HAE Python FHa il 5 X A

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

A FLVFAE Python ek 2 R EL AR Jit PR X S AT 3 o o DR AR A BRI 32, 2 XS5 IS A -

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

}

e RPN T x = 0, FFOMAAR x , MK x == 0 R AT .

CEAWZHNTRRE. KSHRN T T PR ETT R, (AR RS A TEA O A,
FEAFEEF A SR SR BARIE s B N B B AR 1 B — RS I NSRS R A Y 15 3

— MBS, KEHA L5 Python F2/7 BIAHAIRE] while True JHNIE, BAKIERR
4 BETE R IR A T PP E A AR T o 2 S B A B L B

ARSI KB EARMRA T J1, (HilF AU while True” ffh 7 ST 5

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

FEFET, WRARSRAE T8 (BIREIEE MUY sys. stdin. readline () ), WHAHIE F—47. R
CAE SRR Y R B — 565 R PR BB TR BRI

B R RS, XFEREE LT for ARG TIXT S . Bllllifile objects SZHRFER AL, FHIL
] PATHT BB B Bl

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

3.7 At 4 Python 33 Lexhge (40 listindex()) EAF ARSI,
Hizhee (B4 len(List)) fERFEESCH ?

TE4 Guido Jifrilt:
(a) X TR, AR RIE LR SRR S W - i (R4 ) R A EIRA
WL, SR AESE L BV BCE R B e . B — T IR ATTHF x*(a+b) KAL) A 2k
B x*a+x*b A GFERE, DAL A IR AR OO 45550 [ 55 (R SR SRR B
(b) HiEZE|EA lenX) PSR, BUHTA E 2RI HAFARTUMRKE . XEIFIRANTES: 45
R NEE, SEREMAR. Mk, Y45 xlen() B, UWHTELHNE x 2R sEis N

3.6. At aAFaEEREXPRE? 35




Python Frequently Asked Questions, %% 3.7.5

MAcde, BB R EAIRIE len() BIZRARIIZAR . UBA LB IIRA get() 2 key() T7ik,
AN SFIIA write() TrikRT, FATH/R SIS H K.

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

3.8 Aft4 join() B—NFHBHEMAZIRITHLGE?

M Python 1.6 JF4fy, “FAFHARFF AR HAARMER I, MPINTT AN, XL kfe Ay e S i &
String AL BRI REM ] . X LEHITIETH RS RE P 22, (BOTiE— 2R U
ANEFIR A — R IR

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

GERANT:

’"1, 2, 4, 8, 1le"

S A FHEAT PN LA Ao

B2 FERY B SAAFHR SCAS (String Constant) ) H YA B R R EMMBRMEE", SE2WFE, HEF
FFERSCA H g — N EE . WIARTESDE B 47 B 24 FR b Ae il F X 2 vk, WA 25 L A R b L
TEXCF EATTH

AR UGEE BXFERY  “FRSEPR LR AR SR A R AT R R RO R . R 2
ek, HTEMER, $#split O EA—DNEFRTEMUTEESGE L, FAEIMELT, R%
VLR

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

SEXT AR SRR TR, TR ] d 2558 7 A oy B i 174 d (BAEBOATOLT , R IR R 2% ) .

join () BFAHHRINIE, PUATERNZITIARY, @R AT 778 LB 5458 7o, FHAEA0
JTCRZIEHEA A 5. HITIAR ST DAL - AL RS 5, AR E O SURAEMDET IS, X
TP AT RN G A ARG i

3.9 REASH?

WERBATG 5, W try/except BREGRCRMR o SEFn_EAIR 742 B 50 . 1E 2.0 Z Hi#Y Python fRAH,
o XA I B

try:
value = mydict [key]

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

FA YR dict FEAT IR A key B, X AATE . WERAERXFEMTG, VREUR BAZX S D -

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

MR E RGO, BRI A value = dict.setdefault (key, getvalue (key)), {HE]
P getvalue () BBMEH, FNTEFA NN TSN HIEAT I .
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3.10 H{t4 Python thiEF switch = case {§4) ?

PROTPASE ST —FF if. .. elif... elif... else. RWASEMXTi TAE. T switch iEAEEE 4G
TR, E R AR R A DA S AT AT BRI R B A SRR TR B RS ERRAS, S
PEP 275 ,

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

def function_1(...):

functions = {'a': function_1,

'"b': function_2,

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

TR IrE, TPAEE M getattr () WERRAARE SR T BRIt L :

def visit_a(self, ...):

def dispatch(self, wvalue):

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

U EA MBI, IS HR) visit_ o WEREAXFENEIZ, WRERBAZEENE, I
RS TR X % L AT k.

311 MEFREMRERPENEE MERKBEE TIRERSNEE
ST ?

B ANSERYZ, RS A EEAS Python A TR 2 /0 —A> CHERR T, Bb5h, 7 nT DAREIS [513# Python.
L, —A>58 B LA S TG BT C A ZAE S0

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

3.12 Attt 4 lambda RIZAAFEEBEED ?

Python ] lambda F3A A REEL & 154, Kk Python (TEVAHESL AN REAL IR ik B AE FA X P HRIGTE ) . SR,
& Python H, IXFFAZE— A A M. 5HANEF HESMIIAERY lambda ZFA[H], Python [ lambdas
HR—MEicfis, REHIE e ek B ik

PR EL 28 2 Python FRSH — R, MTLATEA MBI AT DR, (1] lambda T AN i A< i S R 4L
A ME— DIt SR AR 5 20 BR A B — 24 P — X R — AL T BRI 42 (5 lambda SRR A XTS5
KA sE A ) 1Y Jey A !

3.13 TTLLUK Python %RiZHH2EMREE, C HEMIESD 7

Cython Kl A7 i ETERERY Python ERURA S IFE] C 9. Nuitka j&—-f Python &l C++ UG
Feditdy, BTG Python 5 . B4 Java, AIPATE & VOC .

3.10. A{t4 Python %% switch 5 case 54 ? 37
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3.14 Python iNfa&EH % ?

Python Y7745 BRAYAN T Ht T 52 B Python BIBRIESLBLCPython (IS ITHECRAR N A W PFRIBIXTSR,
0 55 — R AL RIS AR, R WA T OB R AR I SRR R A AN mT 77 W0 OO BRI N e P 2 B R 0 42
go BEHURHE T HATEAR AL BRI TS B AL SRAR S 40 2
H2, HABSCHL (A Jython = PyPy ), ) R MK R IIALH], dnse iy hitl mficds o AR 4R Python 4%
A HOT 5 VTR BRI, MR 257 0] e B — LU R AR ) e

1E—48 Python S8, PATAURY (7 CPython b TAEMIMRAF) W RESHFE/R U4

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

Sebr b, (] CPython (5| TR BT 5, A ASBTIRIE R £ & RPTRT—A3CPF. SRTm, X
EGEHY GC, X SESCHFRT G A RELAAR IR a] B (FTREARS A E) ()R ) wioliede (RHOEHD) o

WA G 5 ] LA python SEBRRACRD, R 2 3R PZ SO s ] with #6545 Toie WAFEHIT &
wnfer, XHERARLC

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

3.15 Aft4 CPython A {EREESGAYLIREIFE ?

B, XA ChnifERitE, PILARERSHE. C2RY, FN1AI1E Boehm GC . EHET X 8% W15
(EARRIAT5) BFLmAT, REEHEA 2B, (AEAR5%E4ENR; 2k Python (€,
BT )

24 Python iR A B AR HIREFF vy, RGEHY GC L —AN I, ez /Y Python H, TDAM] GC FEf

HER A B B AR fE Y malloc() Al free(), {ix A Python [ AR T Al fiE# 22 M € & T malloc() F11 free(),
I Al fE AN F5 3L Python 1. FiZE, CPython 7] DATEAfHISZ I malloc() Fl free().

3.16 CPython R Bt A+ AFRBERFIREARE ?

%4 Python iRt i}, M4z JRyfin44 25 (8] 5 Python MBS | XS RHA BB BRI URAFAEGRERS |, n]
AEA A XA OL C P LA LS AP R AN TT REREIRY (IR Purify R T H AR LN ). (B
s, Python YEIR & BN AP I Sl B B A A 4R

AR EEE: ) Python TEREUN IMERFLLE NS, TN atexit BBHGEFT— R4, SRHIMERX LA

317 Bt LH AWM TATITIRRIRRE 7

RPN FAOCAAEVFZ T SRR, (e 77 sCE R 2SS A R . nTRAA A IC41 34Dl F Pascal
skl C 4545 BATEM X B/ NMES, FTPURANIRZERA R, " AR — D T84 i,
R IR AR BRIE 24 s A B = AR o4l

7 I, AEREEHANTEF PR BN TR ARG, A REEA MR R,
HHZA M. Bl os.listdir ('.") RIEIFZRYH]H KSR FATHIR . MR H R HE
BT —PAS SO, AT i AT AR R B A A 2

TRAR AR, REWE— BAIE T oo, SR ER I EREMITR . SRR, XER
HEIRA AR BIIERIICR . HAAZICE AT AR T AL key, [RIE R BERFTCHLAIAES A key

38 Chapter 3. igitfaf s MLiAE
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3.18 FIRE NI CPython thsi ?

CPython [{)51| 5 Fr_E e nlAS K EERRLAL, AN lisp WG IHER . 1% SE B X AR R 05 | A 3 4%
WAL, FHAEPN G IR B AR I IR B A K 64T
ERFRTIINER a 11] BEAERA S HIRMR/NSRT I RE T K .

AN SEEAT , FFREES AL RN HR T — 28T b i SRR o B A S I 0 i P s 24 %04
WG, 2B — SO 2SI, AMETERE T ORI LR AN TR B PR A

3.19 FHME NI CPython shsin) ?

CPython 1) PSS B AT BE R/ MY A . 15 B-RIAHLEL, SXAERZECROL T N Al (H AT I
1E) $RUETHEAFROERE, I HLSCBUE R E

FHA TAET 202 hash () WEREOH A A4 8EAY hash fUR . hash ACRD AR B A4
PERERGFD AL AR K B4, “Python” { hash {i5°4-539294296, fii python”(— M AL [ 1 FAFHE) 1Y
hash {E>}y 1142331976, SXJ5, hash FURS A T-IH R N ERECH PR AR (E RO (2 B BRI BT LA
AN hash {, XEMRE T EHEERIRE] - O(1), J Big-O FRik - KigR— 1.

3.20 HitAF M key BARFEALH ?

T UL AR LB SR ET S YIS A fEDR A 4R B . ASREE R W ASR g, WIHfE W RES KA Ae e, T
BHS A AR S AR . (H2, d T Joie il X AR Tok I e g A S, P Teik
TEFIAPBUCEH - R)5, MRS TE T IR A HAN R A X G, ek s e, PO HISAEA R W
RARZRERIAE, WAKWENE, POAEZMA AL PRI R E A AT .

WRARAE AP RET 7, R o RO edl; %L tuple () QIE—ocdl, HA&
H 5512 LA JTae AnAen), Rl DA R S .

Ef i — LR B2 T 5 -

o WA HhE (X5 ID) S ONEEA, BOMIRARI E— S EAMIEES B R, BRI
wARE i

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

25| % KeyError 54, KM TP (1, 2] 19id 5547410 id Al Hhisi,
RIS == A TS, TAREE is .

o BB RN NI IEATE G KB R, PO AT GBI R T A S B 5, )5
S AT 1 A TC IR AR

o SRVFSIRMONE, HETFIPAZBEEN]. MIREINSICEIB IR, X AR 38
MEVABRBRROBE R . Bl fi— N E BN TIAZR IR d.keys () HEEEMEAS ] /R T LAO 8 .

o FEPNENAEFIGRS, ARCON R, LR, EAUOUR AT AR B TR X 55 AR AT DAfE
A& IR T FAL T A 2R B ORI 5t PP R 35 SR AR B RT3 38 14 B A X R A
LA R B HHTFI N R AT e FEUCRAEER.

URFEZE, W] AR PAR iR MR A e, (R E R AR A TR AR PAKF— A ] AR S 4

FE— ARG, ZEBIFREA __ea () Al _hash__ () B, )5, OB EEF (5
oAb BT hash (US5HY) HH T IR B SR RO A (EAEX R AT 7l (BOHABEEHY) it GRS [T 7E -

3.18. %R ZH0{T7E CPython chsLif ? 39
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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):
1 = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) * 1001 + i
except Exception:
result = (result % 7777777) + i * 333
return result

R, WA T2 A0 B B 5 R REAS AT DA B SA R H By T REME T 28152 % o

A, AR L, W ol == 02 (B ol.__eq  (02) is True ) W] hash(ol) ==
hash(02) " (B! “‘ol.__hash () == 02.__hash__ () ) , BN EEHEFHR G, WEAK
ANBEWE X SRR, SN H A EL T hash [(E5HRF 2 A

Xt ListWrapper , W B EM RAE UL, QARSI FA GE S ARE S 53 o BRAFRIES AN S IE
R PA SN IE R 3 A S BRS8N SO TR

3.21 At 4 list.sort() xR/ BREIHFIIR ?

TEPEREMRE RS OL T, OO T HER M iy 51252 — MR 2. AL, list.sort () XFEE
FTTEMEHET . N THRBESX —3 5, EAXRECHFNIIR. X, LEFEHEFIEA, (Hd
i ER AR AR, A S RN R 51 2K

GRELREIHAR, EHHNE sorted O Bk, SRR BLI ARSI R P QARSI R, W HIEAT
HEpFFaR el Gn, R e A kA Jy T keys HER:

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

3.22 nfa7E Python thigE e OME ?

H1 C++ MMl Java 2515 5 SR LA B DOVERdR 7RI I MR R IR 2. 2 A3 TR Y 2 1%
58 AT B TR R AT

Python 2.6 VS fil T —1> abc Bidk, A& LHISZHEE (ABCs). KRG LAfEH isinstance () Al
issubclass () KK A SLHIa 2 E L THER ABC, collections.abe fiE LT —4HAH
H) ABCs 5|l Iterable , Container, fl MutableMapping

Xt Python, il X 4 FEATIE A M ALARR , AT ARG OIE A 2 1AL . 38—~ T PyChecker,
AT AR T T RAG ERY FE

— AN AR U B T DASRAE R E I, T DAFE AR LS A— 41 7R il . 142 Python i n]
PMENBIAZTT, PARHEREERE B3R BP0 A A2 /B 1 At oo ml DASE FH A
PR B “AEARAD (stub)” BRIIEATRR ESM. WA doctest fil unittest Bl s = i HE
DR FETER MR BN, PAsf i 8 — 474805 .

824 1 AR T PASE BFE Python WG EERZNAY . SZRHY B HARF A SR IS S b, EvTRERHE
i, PUORE DA RS PR B L g . BN, append () J7ykeRf ] —LE NS R AR RIS IIET T
2 I REN LA append () SLBUR TR RENS ILAAIAATICERAT, (EURAEMNAE M h i A Jm b
FEAR TR FLA
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i GMAELFARFA R, SRR B0 MU REE IR T 5 TR, — 0 H 347 A SR i 1 i) i
WIT %, EESRAEHR G MR ZA/T, Eem MBS 2448, Python AAVFATRIRAT
F, RAA GG WL B

3.23 Aft4i%E goto?

A PAGE S A RORRAE “goto 45447, LA MDA s B T TARRY . 12 NICH Sl 3k T LATT i st
) C, Fortran MIHAE 5 17go” B goto” L5 BT A B k. Bl Am:

class label (Exception): pass # declare a label

try:

if condition: raise label () # goto label
except label: # where to goto

pass

HRAAVRBEEI R R A, XE RPN goto, TR .

3.24 A LIRIEFFFE (r-strings) FREELIRFHIGERE ?

HHERHYL, ENIARELAT RN SORHTEH S5 RAL R O BT &5 LEERG 157 4F, BT REH
AT

JEIRPAFER BT S 1O (AR AT H E R SRR SUAC PR AL Bl g (2R IR Wk 5 [ 2E) Bl d
Ao AL PR A PURC Y R RE SORAT A N B R, TR ISR P AT RN SRV R Pk, Feifpdad i
G5 FRFE SCRURALEL U483 o 24 rstring T E TR H A, X280 TARRYMR 47

UR A 2 F # Windows B#A244 , WTERTA Windows R GE i F R ] IEARHL:

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

HISESTEAES I DOS A S HHBH P4 , WML T

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

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

Python A5 —>with” {54, BEZE THIIAT, FEREA DRI DA . A LEF RS2

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

1E Python Ht, XA ZEH 2 AR o

HAhiET, 40 ObjectPascal, Delphi 1 C++ {if HEFSISTY, L] LA SR AE 2 Bl 84 2 0 5. X
FEASE B BT — e B ARG R AR S 1R I

Python {1 BRI, S A n] BEAHEAEZA TS5 AR E . P PAZHZSHIAEXH SR A 5 sl e 1l 57 )
Mo EXEERFICIAE A A B B S a5 R 2 Jmtt: RiltEit . 2R m s e i s i?

BIan, SRAPAS A GE R AURD B

3.23. H{t4ai®E goto ? a1
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def foo(a):
with a:
print (x)

AL BB WA — N4 07X WS, SRTT, Python Iy S5 iFilRE i — i (B2 2
BB, SRAMAT WA A7) A RAR, BB with B gt i, Python 1)
BRSPS A 55 B T DRI

SRIMT, Python AJ LA i KA S B with” FIRIE F R (R E) BRI, (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

B PSP TH R EIE ], 2N Python YEisATIMENT A FREEE , 26 A X F B3 AT — I i
i

3.26 At 4 if/while/def/class iERFEFS ?

2 LB TR (ABC i SRR 2 ). B8 — i

if a == Db
print (a)

5

if a == b:
print (a)

RS MO 5 — 2. iR, 7R FAQ ME R Bl , B SR UMMIRER; X2k
PRI A -

F—AWEIE P B S A TRIA R W Rs ) gt A 5 TAE; MbfTaT DA 4R I8 5 R b o] i) i 23
gk, AL XIRE R SCAR AT NG AR AT -

3.27 4 Python ZIIRFTAMKR R IFERES 7

Python FLVFAHERIZ, TEALRIT I RN R B

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

WERANFE, SCH ST I PR E R AT, WEASRIEZ LR, POAAICEE E—1rhdsm
5. XEATHAT AR RHEY A SRR iR,

AN IR S 2 FEEAZ W R . BN

42 Chapter 3. % i+505 525 M E)&E
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"fee",
"fie"
"foo",
"fum"

]

XAPNRBERAIAN TR, (HERR BAE=A "fee”, “fiefoo” Fl"fum” o E@ N FAE-5 AT ARSI 4T

RIAIH
FUVF R I 5t T A AR AR B2 5 A

3.27. Aft 4 Python FEFIRFMTAMRE R FERIES ?

43
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cHAPTER 4

REEFEE FAQ

4.1 & R Y HCHE B o) =

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

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

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

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).

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

import sys
print (sys.builtin_module_names)

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

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

#!/usr/local/bin/python

45
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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 BHES

4.2.1 Bl Python f2FFsi 4B ?

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 ()

FEHCEAERR TR B ST

— 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))

(R aksn
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(£ L£50)

T.start ()

time.sleep(10) # <~ !

BHF (FEFZTAL) REARIFTBITR, MR ROIAET! R 2 RS Ii e — 4>
KRR IEZ M2 R BT AR

] B PR AR 7 YR FR AR A T B R TR AL i — AN IR AR JEY sleep..

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

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

time.sleep(10)

e time.sleep () NG SRR, @A S EOUH S EIFLL. AN IpE 2 queue
BI A —A queve XF 5, ihB—PDLRBEFEZITE AT append — A~ E| queue XF 5, FLAEHM
queue i G HR RIS G AREE — B0 S R R AT .

433 MTHESHEAS N TIREE?

B (o B VR Y concurrent . futures Fidk, JLHEHAH) ThreadPoolExecutor 25,

o, ARARAEE AR i o R BR, AR DA E S Z . ] queue BLBRARAIEAL 555K
Queue RAE—A T MPAXRMIIE, AT put (ob]) IRIRMICEK, HHAPAM .get O 7
BRPOCE . XL DEA MR, AR MES RS it —IRk.

XA BT

import threading, queue, time

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

print ('Worker', threading.currentThread(), end=' ")
print ('queue empty')
break

else:

print ('Worker', threading.currentThread(), end=' ")
print ('running with argument', arg)
time.sleep(0.5)

# Create queue
dq = queue.Queue ()

# Start a pool of 5 workers
for i in range (5):
t = threading.Thread(target=worker, name='worker Y% (1+1))

QS
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(£ L£50)

t.start ()

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

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

IBATIF AR i

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

= o w N
~ 0~

~ 0~

g w N e O

ERBRA SR ARECE Z (5 5 Queue JHRAL T 2R,

434 ERHEMELR/EERERERLN?

Python VM N#B£:{ili f global interpreter lock (GIL) St R —mE B A — e 4T. #% Python H&
TEFT IR Z MY &AL ;. IR DUl %% sys . setswitchinterval () #8&. A Python
FEFIAEEKRE, kT8 AL R — R4 0 ) C AU S R 2 111 .

FIe i, BARMEE ARG BARY) PVM AT SC BN S B fiRe . i sCbs b, XFPyE2AY (int, list, dict
%) LR R CRIFETT BERER .

B, FEREAERE TR (L. L1 L2253, D, D1, D2 254, x. y X5, i, j & int &H):

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

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

X =y
x.field =y
Dix] = vy
D1.update (D2)
D.keys ()

XA R T

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

i A R AR E AT R A5 TR 0 Il & __del () Tk, XATRESL - HE—L
Wi o X7 SRS AT R RHRAE I TSN . WA BE M 43, B 1

K
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4.3.5 A HEMIBR & ERRREEI D ?
global interpreter lock  (GIL) I Python £ i 2 AR 55 e LIF ARy, P ULTF) Brf
Python U HATESRNE] GIL I A4 BEisfT, FrPAZ AR Python i HAEA O E ] —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
?7@1)?@@% 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
AATRER A T HEF 2RI EIEA RIS, e —MRER TR, 280R0E, /Mg
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 SRBRIH ? (URRATEEXEE - )
flif] os.remove (filename) B{ os.unlink (filename) ., &FH os FBiHPAIRBUEZ RS, XN R
BOZ—FER), unlink () XA EREE Unix RGP H924 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
SRARAEMHBREEA B s AR %S, ATPAMEH 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 B E T —L bSO R %L, fU4E copyfile (), copytree () fil 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,

Hfifg: BT IR, TR G A HERIBLATIR S (X B open () BRELFEA "rb™ ).
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."

S
#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')

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

TF Unix 248 307 DA sendmail, sendmail F2)F I BAENF RGE T A—FE, G2 /usr/1ib/
sendmail, BHEFE /usr/sbin/sendmail, sendmail T} 0 H S X ARA . VAN 7RG
5

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen("%s -t —-i" % SENDMAIL, "w")
p.write("To: receiver@example.com\n")
p.write("Subject: test\n")
p.write ("\n") # blank line separating headers from body
P ('
( v

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

print ("Sendmail exit status", sts)

4.5.5 socket By connect() Fi:xEHEEEZE ?

B select FHALFE socket F4 1/0,

Bk TCP EHEHZE, RAT AL E R socket 1 E A AEFHZERIA . IUHI 4 connect () B, BLAER:
S AESE UUEATTRE) , EAXWE—ME TR error (%, errno. EINPROGRESS
PN IEAEHTT, (HIRE A M. AR RGEREIANFEE, B DMRTE ZHIARE ) RS2k [m
f2.

PRATPAEEH connect_ex () JyERlER =4 58 . X E R SR B RIS . AR T ER MRS, /RA]
PAFR A connect_ex () 0 8{ errno.EISCONN F/RiEZC 8, siE IR DAM select #253iX

A~ socket =GR 5,

1Efi#: asyncore SR T % 5 AR ZE M A EHESME R IR . 58 =7 0 Twisted FEBAR A HIhRE
K o

4.6 HIERE

4.6.1 Python h/HiEFBMEOD ?

A

FrifE Python 360, & 1 5L T WERL NG v F2 11 B 101 DBM Fl GDBM . [RINZ SMAA sqlite3 iR, ZAiiR
T R R E T R0 O AR B

REWR AP C LI BF Wl e wiki DU SRECEZ (5 8.
4.6.2 £ Python hinfa LR X LR ?
pickle FEAELRA—FhARHE MY 0y sk TiX A (BRI BRI B IRAHTIFRY SCIE . BT

B HZRIARPY), MeAh shelve FEAHAT (1] pickle i1 (g)dbm SR AH: (75175 Python X R 5 A1k
W .

4.6. HiIBE 53



https://twistedmatrix.com/trac/
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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 E LR [0, 1) Z [ BELIE L.
R IR VF 2 HA AR L TR R R, Bl
* randrange (a, b) iR [a, b) XJa] AHY—EERUEL.
* uniform(a, b) I&[A [a, b) K[ALZ [ HTF SEL
e normalvariate (mean, sdev) fiHIES (B 9 REE.
A — S PR ECE N P A A TR, AN
* choice (S) MEERIFIIHRIPLER—ILEK.
* shuffle (L) XIFIRHITIRA R, M2 URILITHL.
A7 Random 2, ARATDAKF HSLBIML, HISRGIEZ AL LR Mias .
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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?
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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 Sy 4 — RN, a2 al, AREEY A i B
TERY . gdbinit XPFH (XHNX) IRy

br _PyImport_LoadDynamicModule

X JizfT 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, {BEERD—EI#.
Atta?

KZLZHFT ) Python IRAS AL /usr/lib/python2.x/config/ H3, % H 3 F A5 4% Python
VR RTTR B AR S

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

515 A R4S “RMARTEE" 1 “WATH"?

A, A EL; Python X2 H AMEREAR AT, TERI AN SERENS (B0, A T “if” IRk, B
BOA KRR S AP 515), Al MNEESR, HARE AT, SERIZH — R EAR R DEH E -

7 Python 1, A DA codeop Bilk, ZMIHCAER BT i4T . B, IDLE g6 17X

1 C AT AR 1 B T B 7 352 PyRun_InteractiveLoop () (W REZERAMMLARf) Iik
Python fifREds N EALIREI A . BUATT A E PyOS_ReadlineFunctionPointer () fRIHEH H & i
AN, HFELZIR, %% Modules/readline.c fl Parser/myreadline.c .

B2, F W2 AE 5 H A N F R 7 A0 R W 26 #2 Fas 17 #i A X Python fif BE 2%, Jf H A A
fuVF PyRun_InteractiveLoop () TE 45 fif Hl P A BP0k B2 5 — Ao 7 2 V8 A
PyParser_ParseString () i e.error Z&F E_EOF , WHR LT, MEBEWREMASTIE, X
RIS B, KA, RIFOR H Alex Farber [ HL:

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

QS
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int testcomplete (char *code)
/* code should end in \n */

/* return -1 for error, 0 for incomplete, 1 for complete */

node *nj;

perrdetail e;

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

return 0;
return -1;

PyNode_Free (n);
return 1;

IR R py_CompileString () #HFRILBINFATE . WUERGIFFNEA AT IR,
Wil pyEval_EvalCode () RPUATRBIRHRDAIS . BN, R AR ARG o TR g
P, i Z ARG R A FEEZ MR A- N FEICH PO B AR, R SRR et E s
(1) EOF” AT . N2 d H) GNUreadline F£ (1) 5 7= ) (SHT REAy B4 1 J1] readline() i} 2 1% SIGINT
):

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

#define PY_SSIZE_T_ CLEAN

#include
#include
#include
#include
int main
{
int i,
char p
char p
char *
char *
PyObje
PyObje

Py_Ini
loc =
glb =

PyDict_SetItemString

while
{

line

if (
{

do
}
else

{

i

<Python.h>
<object.h>
<compile.h>
<eval.h>
(int argc, char* argv([])
j, done = 0;
s1[] = ">>> ";
s2[] = "... ";
prompt = psl;
msg, *line, *code
ct *src, *glb,
ct *exc, *val,

= NULL;
*loc;
*trb, *obj, *dum;
tialize ();
PyDict_New
PyDict_New

()i
()i
(glb,

(!done)
= readline

(prompt) ;

NULL line)

ne = 1;

= strlen (line);

"__builtins__",

/* lengths of line, code */

PyEval_GetBuiltins ());

/* Ctrl-D pressed */

QS

5.15. ARG "WAFTE" 1 "WMATH"?
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(8L 7))
if (1 > 0)
add_history (line); /* save non—-empty lines */
if (NULL == code) /* nothing in code yet */
j = 0;
else
j = strlen (code);
code = realloc (code, i + j + 2);
if (NULL == code) /* out of memory */
exit (1);
if (0 == 7J) /* code was empty, so */
code[0] = '"\0'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + j + 1] = "\0"';
src = Py_CompileString (code, "<stdin>", Py_single_input);
if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || /x ">>> " oor */
"\n' == codeli + J 11) /* "... " and double '\n' */
{ /* so execute it */
dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum) ;
Py_XDECREF (src);
free (code);
code = NULL;
if (PyErr_Occurred ())
PyErr_Print ();
prompt = psl;
}
} /* syntax error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
{
PyErr_Fetch (&exc, &val, &trb); /* clears exception! */
if (PyArg_ParseTuple (val, "sO", &msg, &obj) &&
!'strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */
{
Py_XDECREF (exc);
Py_XDECREF (val);
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 ();
(R oUgkzh)

60
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free (code);

code = NULL;

prompt = psl;
}

free (line);
3
}

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

5.16 Ik FIRE LH) g++ fF5 _ builtin_new 8 __ pure_virtual ?

BRI g ++ PRI, WAUE F4m1% Python, ZLHH g ++ EHTEER: (#£ Python Modules Makefile Ht
Wi LINKCC), K&ty @i (Fldl: g++ -shared -o mymodule.so mymodule.o ),

517 gD RIB— g3, HopiIpynHiEE C PstH, MEMBIEE
Python chsc3fl ({540t 4k% ) ?

S, TR NE SR, Bl int , list, dict 4.
Boost Python 72 (BPL, http: //www.boost.org/libs/python/doc/index.html) 4L T —FpAM C ++ AT IHLERAERY
ik (B, TG BPL 46K H C ++ WE Y R,

5.16. N4k BIkE LAY g++ FFS _ builtin_new 5 __pure_virtual ? 61
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CHAPTER O

Python £ Windows _E i Il j5) 21

6.1 FEHTE Windows TizfT— Python 2% ?

A E MR . RARE 2 2EAE Windows [ 4T BT RF I35, — I8 R 5 WL ;
ARG, VRV BN

R ARARAESE BRI BT R FREE, B MARRF SAERAR N “DOS #1075 “Ar S PmAF 6 17 BT 4 A
Windows fiy4>. Gl VR AER R IR R omd REEXFE 1o ARBIZBENS AR TIT 13X R 2
H, PFUARFER 24 Windows “Ar QF/AF", l H A A2 XA

e |

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

’D:\YourName\Projects\Python> ‘

HR I P 2 B B 5 AR ) R G BT 5 RN e B S . MRS 3N TIXRE— R S, BT AT 4G
i&4T Python B2J¥ T »

Python [l AT EE9 73 Sh— MU Python A#4% IR RALBE . MRRESSEHUMA, BT 1is, A
JEPATF AR IBTTIRIIRRT o B AR R AL BRI Python AR E?

Wi, WilRar o HREERE “py” FUIHIRRIT B MRS . WRARATIF L — ot 1, Sl Adir
% py RIGHE A %

C:\Users\YourName> py

LR VAR e VEN VERe s H-OF NILE

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

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

>>>

PR 2 A “HA ATIT. X EME IR T AR A A Python iFAJ sl 3k, HAEERRN AT
FEEAT. X2 Python F KHYINAELZ —. M AL RBAIFERER:
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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

YRA]RE K IAE T A 3 B — N IXRERG R TR 46 — PR 425 — Python 3.x — Python (command line) , 54T
I:J:Au'ﬁﬂlﬁ/l\ﬁﬁ >>> FURIPAIA R O GRS, FEJAT exit O REEHE ctrl-2 A5
JET N 2H % . Windows FEIXN L HIEFT—4"python” fig %, FF HAEARZ I fARERR AR P &

BAEFANIALE py A TR, T PAKI A Python JIA . fRT5 2R ML Python AR 4% it A2 sl
HAE. B Python JIANI T 4LHT L IFiv 48 hello.py, I Hay QPR MM 3 H AT, HARDA
%?ﬂ%@?ﬁﬁ—%%@:

C:\Users\YourName>

HABAERT VAL py @ PATIRHIEAS, RTEEA py FIEIAS 12

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

6.2 FE4it Python BIATTHT ?

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
AP N AE A foo.py’ v AT . W A B I T FR b AR N “foo” T L TR H A ST R 24 R A T 1)
A, MTEERF.py TS| 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
1o, *”hmﬂﬁﬁﬁfh‘\?ﬁﬁ?ﬁﬁ\ﬁ%?ﬁﬂﬁ)ﬂZjﬁ?%% TR AR R G LRI R AR P I I
R EILEN R R ECE . SR, McAfee R EIE N TMPTA X RSV, &7

A AN T

6.4 BERLIER Python BIAFIVETTHITH ?

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 () . RJGIRAIPAZRE Python LS “import foo " Python $1% 2% foo.pyd (DA% 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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CHAPTER /

EfRAARE (GUI) & RiEE

7.1 BEIRSREE W6
7.2 Python REEEETXWERAEIASR ?

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+

£1X} Python ) GObject 4546 AT A T-9m5 GTK+ 3 [V H . 7315205 Python GTK+ 3 Z#4.
R, 4% Gik+ 2 T H A /) PyGtk 455, 2 H1 James Henstridge SEFLH . BRI Z2% <http://www.pygtk.

org>,

7.2.5 Kivy

Kivy s —Fps P& EE P AU, RSO i #AF #2498 (Windows, macOS #l Linux) PAK RS #
(Android, i0S). #%ZE{iifl] Python Fil Cython %5, W] AR —FRFIH M5 .

Kivy & F I REE, B MIT Rk 4.

7.2.6 FLTK

the FLTK toolkit f#] Python ¢ /& fi] L A1 T R ot K H WA S -5 8 1 &S5, W PATE the PyFLTK project
B EER.

7.2.7 OpenGL

T OpenGL 4§35, 1§27 PyOpenGL.

7.3 HHL: Python iy GUI TRAREANTEETRAM?

1833223 PyObjc Objective-C bridge, Python #2371 PA{# Jf] Mac OS X f#J Cocoa JE .

Mark Hammond # Pythonwin fl3E— B2 MMFC) f32 1Al — 48 K 2 5 th f# ] MFC 254/9 Python
5 B Python ZRFEEfsE

7.4 Hx Tkinter gY|o)&

741 BEH “F4E" Tkinter 5 ?
Freeze (RN “URZE”) J2—MNIRGIES M RFR TR, M “FREE" Tkinter BTN, BFIFAZE
WRERS ML IZAT, PUNARFP S IRTR 2 Tel # Tk .

— PR R 2 KRR 5 Tl F1 Tk FE—[F & 1, I HAEZ 470 258748 f& TCL_LIBRARY
TK_LIBRARY J§ [/t T o

AT AR EIE RSB TN R, ok B PR B Tel A 75 B B G R T . — MG Fh il
i T H. 1 SAM (stand-alone modules, JH37453k) , B2 42 Tix distribution (http:/tix.sourceforge.net/) [J—HB4> o

TE B2 SAM B} 4% Tix , FE Python {4 Modules/tkappinit.c HHFTHT Tclsam_init () ZERYIE
WiE A, I B RFS libtelsam F1 libtksam AA%ER: (W] RSt BALHE Tix () .

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 69
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CHAPTER 8

At AR EZRET Python 7

8.1 4= Python?

Python Jg —MEEFIET , $OFZNMRFEM . BN AmrEr 2 N TREEAT], S TET
Google. NASA Hly5- R A8 A R IETT 2N S

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

8.2 At aBMEi ERIET Python 7

WRARATCAHRE F3h 2050 Python, (HEANHBAE TARAY AN |, 3% BAT—2En] REAY A

o T REEIX B F A A b 7 PR AE S ) AR T 2R T, RSB — R UE X G T e T
Python,

o WU B2 5 =07 T AR AT BE R Python B IS Il 77— Python. AR TR AMRZ
Bl GULARR . MZgHiessas. A RLIARSE .

+ —28 Windows ] i3 | Python. R85, FA1T fi#5)] Hewlett-Packard 1 Compaq i) i1554L
£1 % Python. 4%, HP/Compagq [1)—4645 8 T H /2 /| Python ZRE 1.

« % Unix FAMBIERSE, HIA1 Mac OS X l-—2 Linux &ZF7H, BRIAZHE T Python; BHE&TE
BA TR

8.3 F:HEMMBR Python I ?

XTI 2% Python (¥
WEARA NEBN 43T Python, RATATEARSE W ERFRYTEOL T L2 ERE . 7E Windows H, W] fdi ff]
IR R AR EE

U0k Python SRYFT20 =J7 I HARSY, VRILREMIBRE , (HIRLAR - RE A REIE R TAE . AR IR L
R 14 ) A5 1 AN 2 EL M Python,

1R Python >k H TARMERAERSE, AHERMER! WERMER 7€, AEA7H Python 5 Ay TR JoyA TAE,
Horp BB T AR AR AT RE T BB, R Bl AERG 2 A R GOR B M Bk Python B AR i
R

7
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APPENDIX A

P NEPOLEES

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. AR L i AR AT AT BRI Python $R4F, 3% gEiERCRDEL, RO BRI
(B, s, s =E5]5), SEiE MG,
2t03 ¥ Python 2.x US4l Python 3.x FRTNY T H,  AEAH AL S ACHS 4ok AT I -4 AL R
AT R A
2t03 W ETEFRERE T, B K 1ib2to3; H4RME—ISI AT Tools/scripts/2to3. &
I, 2to3-reference

abstract base class — fiI% 36 IR ELFHR ABC, @Xfduck-typing NS, "E4AE T —Fhe 3 1T
F, Mz FHAMB I hasattr () BAS T bR (FlantiH BA ). ABC
SIANT BRI, XA IRgkR | HALSE, HAMSHER isinstance () Al issubclass () A
A5 PR abe BiHSCRY , Python A VFZ N E ) ABC HI T-SLIBIRSEM (fF collections. abe
Her), 85 (FF numbers B )| i (7F Lo B, S ABFASAIMELS (FF importlib.abe
FEderp) o RATPAREH abe BEHORAIE H CL 1Y ABC.

annotation — fr7E KECEIHAAS &, RIEM:. REUESEUR MHMERIFRE, #E2)EE Rtype hint RAF .

SRR A e bR AE B A TN AT U ), He fRAR & R MR R B AR 2 0 IO . R R %L
] __annotations_  4FikEM.

2 W variable annotation., function annotation, PEP 484 f1 PEP 526, X}t IHGEYIH N .
argument — S5 FEIH ] s EL 45 funciion (Smethod ) Wi . S0 NFiRh:

o KT AR FERRBOH A R RTTEAFA AR IR (B name=) SCEME A ELERTHAA ** BT
JLHLERR A 25BIRUE, 3 1 5 FELAFXF complex () WM /@ T KT ZSEC

complex (real=3, imag=b5)
complex (**{'real': 3, 'imag': 5})

s E A AET RETFSHNSEC MESHOTH T SEON RIS AL/ 88 e
A * iterable BETCRBAE A 2EBIRUL, 3 F1 5 FELA N 1w T AU B S

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

SR PIRAELES R B Pt B SR AS . A R (EALIN 2 DL calls —5 . ARHETEIE, ATM1RiAsC
EATHARFIR — SR A I E S PRGOS 1 Jey A f
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% Wparameter RiEF454H , 5 WA B A4 5 7 409 X 3] DA PEP 362,

asynchronous context manager — 525 | F 0PRSS L Fh X 2 @ o & X __aenter_ () M
__aexit_ () HYERX} async with iBh) RSN . B PEP 492 5] A

asynchronous generator — 522522 K88 1% [0l {H “Kjasynchronous generator iterator WK%, B 5 ] async
def & LI RBARFALL, AFZAETEAE yield REX 74— RI|WTE async for
A (5 FH 1A

WA 3 2 4 57 0 A e R AR, (EAERE SRS UL T W] REJR 48 - & A
PR B S, T AR DA SR S

— AR RS R BT GRS await FiAXEH asyne for VA async with {E4].
asynchronous generator iterator — 535 /L K 286088 asynchronous generator PRB BRI 4 .

SEAHE TR F asynchronous irerator, 4 __anext__ () J7 I & A AT S R SR AT
S E AR S B E R A yield %ikst.

B yield SUGHHEFFFAEI, JO0EM4 A CRITRE (IF RIE AR uy ). 4% F
HARBRRE THM __anext () BEIWATSEAEARINT, &2 BTFA AT,
Z: I, PEP 492 #1 PEP 525,

asynchronous iterable — 5 [ ZKRA R W] #E async for i A) gl i A A9 X 5. 0 AGE i B W
__aiter_ () F¥ER[E—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator — 5B R4S SEPL T _ _aiter () Ml __anext_ () FYERINAR. _ _anext_
WNAR Bl —A~awaitable Xt4: . async for SR EAERMN __anext_ () JryEArR B W] 45
X4, HAEG| K — StopAsyncIteration . H PEP 492 5| A,

attribute - JEPE RBCE— X RIGE, W AR S-S RAXE L ARG B, WR—ARF o
HA—AJEM a, SnTLAH o.a K5 IHE,

awaitable — WERPN R BETE await Rk NS . AT LG coroutine B2 A __await__ () J5
WXt 4. 20 PEP 492,

BDFL “& 5~ 26mM#kE" WHE X455, Bl Guido van Rossum, Python A7 .

binary file — " JERISCHE file object RENSIEE F 7 R af o T HER SCHRRO B FE DA dE RIS (Trb,
"wb' or "rb+') FTHM M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
Ml gzip.GzipFile HJELH,

TS Wiext file T RREMSTES str XGISCIFRTS .

bytes-like object — P {i2X 4 574 bufferobjects H- H.GEF: ) C-contiguous ¥4 . iX 5 TH bytes.
bytearray fll array.array X%, PANFL T nemoryview X 5. FWRNFRAEZFH
BRSSP R XL AR R . PR I SO A G i B ik A .

SR EERR EI AR R . XA RAE SR TR RN CPTEEE EATIR AR A ARG T
ST bytearray VAKX bytearray ) memoryview, HABEAESR — IR T A
AlARRT G R R XTSI 6] 036 bytes DA bytes X4 memoryview,

bytecode — ‘¥ iy Python JCHY & PeiE R 74585, Rl CPython @R 1 47 Python FJ7 1 PYHUAD .
FHMIERGAAE pyc S, SRR “UCRATIR] — SCPFRE BE R (AT AS 2500 U5 BB i
HFHR) o XA AE F B AT AR TR AT LSS B ) virual machine 2 Lo RN
Python JEIAL_ L7 A—E@ ], A -—ERETEA ] Python A A% .

TGS FIRATLATE dis BURIY SR &R .
class — & JHSRAVE 7 SO G . 2858 S # 5 XH% 2RI 5L BIEA T B T
class variable - J&A8 i FEIE b E A&, HF HAUBRAESRMZ G BB (AR RSB B D) .

coercion — SR 7001 ST H R R SR Beferh, — P e il B ek 75 — 2R 2.
B, int (3.15) JEAFEUFE R ACHBON AL 3, HAE 3+4.5 W, SHERBA—F (12
int, —>Jg float) , WFLAHECARIFEBLARERIIN, HIHE51% TypeError. HWIREATHR KK
BB, R L AR T AT AR SR — A IR 2R AL, BN S K £1oat (3) +4.5 MMA

2 3+4.5,

9
<

%
%

SR E. WRFEEE
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!
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complex number — 528 XHESCHOAR G &, A A Ber iy — S SR A .
BOSHERORAE (-1 PP OTIR) BSeidle, WTEResh 5o 1, FETRAAHE) §. Python WHE T
X SR, R TR AT 20 A —A~ 3 JE8, BIAn 3+13, AR E math Bk
XFRIX I BA, i HH cmath, ZAENZ— RSP WK A
WE, AR ENTHILTFA AT

context manager — |- F3CEPIES A with iEA P H ], WEidEN _ _enter_ () il _exit_ () ¥
KA HRIARBLARSHINT S . 2L PEP 343,

context variable — |- F 328 by — RIS AT R R SO0 AR R EAAE B . X T HE R =i
PR PATERE T LR A ANFE AR A, W BT CEER, — M T gis
HZA TR, BTN R E ARSI KRS AR TiEES. 20 contextvars.

contiguous — L —ANEM AN C i 421 Forran i 8t S WO N TESE) . FYEL /2 C Ml Fortran
L) . FE—YEE T, I 4% H L HE A I IUAH SR HES ], SR NI AR i e &= 5| )7
TEZ Yt C-IEL A, M4 AP HbEEHES 5 B Je— AR5 | 1 ) 4% B I 3 bk . B /& 4E Fortran
SR NLE SRS etk

coroutine — Phft P T BIRERYE—BIE . FOIREN] ATER — e ATFAE S — R o PRI AT DAYE
WEAFEM S EFEA L BEFRE . B asyne def ifAPREIH. S0 PEP 492,

coroutine function — PpFERAEL 1R [8]—{>coroutine 3T RE . VIMERZ AT asyne def {EA]3RE X,
HA[REf) & await, async for fll async with 4T, XEEHEH PEP 492 5] A/,

CPython Python 4R MMTESLHL, 7E python.org _F %A, "CPython” —ial il T-EAA BERPF L 5L 8L 5
S B I Jython 2§, TronPython 11X 51,

decorator — Mgy R EME N 75— RN REL, HHEMH ewrapper EETEARHATREUL e, M
R0 WA 49 FE classmethod () fll staticmethod ().

MR R —FEIRNE, DA PR BUE SR S ESe %

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

@staticmethod
def f(...):

FUFEBLEWIER T, R IFHGER . A7 XSRS T T 5L S S 000
.

descriptor — {iiA%S FIEXL T __get_ (),__set__ () 8{ __delete_ () HEMRNE., B—1KE
PR, EMEIRE E T S R A R R il . EEIET, B a.b AR BE
SO B — N EERT STE a ZEF IR E IR MR 0 XS, (HUER b2 — A iRds . WSRO
IR s . BRSO 2 R Z IR BRE Python B S48, TR B4 £ BB I EL R
GIERE. . @, . ESOE AT IS | 5

A KBTI IR TS I Z 5 descriptors.

dictionary — ‘F2lt —ANRIRHA, HrP (T2 A BRI . BT ARAE(TEA __hash_ () A0l
__eq__ () HIERXTSR. 7E Perl 155 /1M hash.

dictionary view — “‘FIHLFE] M dict.keys (), dict.values () fil dict.items () iR [EIFXTZHEFR N
FHAE . B TFIAH N — DS, X G IR, RS . 2
FFF A R 4o FOER PR, AT 1ist (dictview) . 2L dict-views.,

docstring — SCRYFAFHY M2, BB 2 N9 ER — DA U U A7 8 i E. BRI T
2N, B PIERESR B PTEZE  BREEBR) __doc_ J@IEH . T e T
WA, NIRRT AT I LT A

duck-typing — W& 1- M 15— R e XS, B AU HOW R ISR & H2 A IR0, i
e EARE B O s e (CRERBNS 1, nEARBEN T, Al Eienr.”) i1
S AR E R, B R R RIS AT i 2 SR ORI R G M. 972 Tk T
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type () B isinstance () i, ((HEHEEMFRAATDAMEH 46 248 & /ENRNTE. ) TTARESR
Ml hasattr () KB ZEAFP %ift.

EAFP “3RJFIRHCRIFITEZR S B9ESCHiE . X Fh Python 5 H US4 5 WUAg 23 (B e i /s 1 B 5l s A7
TE, AR E RIS . XA PO KA R e K s Al try Ml except 4], T
AN WE FriELBYL WA, & 0L T C S5 2 HAWE = .

expression — F3E A AT DK FEAMEREVERIC. a)iGil, — DRSS RBCEFANFHE. 4
PR BT BEAS BRI, B SR Bl —AME. SFL2HMEFAE, Ik
Ve AR B BAFEARRERE FME R R W statement , BN while. T2 JE T1EH
[T S v

extension module — §JE ik DA C 5 C++ iS50, {#H Python [ C API 5155 4.0 DA P0G
BATACH.

F-string — E-0F A €0 80 E RIS TIDERAN R 1 SR
RIS . 20, PEP 498,

file object — SCIEXF G X AN UL S0 APL DAREFI R SRS (45 read () B write () SREAY
) o MR A AR, SO AT DA BLSCRE LSO, XA, il
i@giﬂ%ﬁrﬂ (GRS A/ . TR IX . . %) . SRR tlfRoh r %
2k IR,

bR B RSB SO G TG =t ) S, Gih =) S DABGCUAR S BTN E
SCHTE o B, QB SRR E T 22 1 open () BRAK.

file-like object — SLIEIRXF SR file object ¥ [R) SLiF]
finder — ARy —Fh o2& T AR loader [PIXT 5

M Python 3.3 BEfEAEPH PP R A 4R AN U312 & 4% il sys .meta_path ffiffl, PAKpath entry
finders Bt & sys .path_hooks ffiff.

2P ] 200 PEP 302, PEP 420 £l PEP 451,

floor division — ] FIRUERRTE ) &5 A B Sz BB B BRvE . I N U BRER BB 7/ . B
w, Fk 11 /7 A EEEEE 2, M52 MR EF S B EIERRERE 2.75 . R (-11)
// 4 2R -3 FRIXAE -2.75 @ T ABEISE R, i PEP 238

function — p%L P LA AR MIEEAMER) — 4B . AT AR AR AT A S 3 AR BRI T
i . 5 Wparameter, method F function 257,

function annotation — B bR RIENX R EE S 80R [FME B annotation
PREChRE T R A2 o BN PAR BRI A int SEOT AR Bl—A int {H:

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

PR AR B I AR I function —5 .
5% F variable annotation 1 PEP 484 3} W I GEHHE A .
_future__ —FOUREHE, FTREEY LT T R R AR O B A

Wi A __future_ BUHIFRTH AR EOR(E, AR AT ARE R B T e B gOmATE = A S AR I
I BRI

>>> import __ future_
>>> _ future__ .division
_Feature((Z, 2, O, 'alpha', 2)/ (31 OI OI 'alpha'/ O)l 8192)

garbage collection — Lt W BEHCR TR ) NAF 25 8] 13t 72 . Python &3l i 5 | FTHECR—ABEfS Ao
NS REAGERE | B A6 BRI 3 [o) e 2 R AT B2 3% [ Wi o AT DA FH g Rl ste f7s il sr 3% [l e 24

generator — /LS IR [B]—Agenerator iterator PR, CFREMBHR L EREL, AESETHAUS yield
FER DA = — R B LES for-EEA I B2l T next () BRELE—THL.
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A AR R, (BRSO N T B2 A Sk R, IR R RS L,
8 2 FR DAGRE S IE7 S
generator iterator — A KBS LIRS generator FREUIT AN 4 .
FA~ yield SIEHFEHEALRE, A 4RI EPATIRGS (BIGRHA RN oy 15A)). 4% &
RIS R EWIE IS, B METFO BARS AT (X 583 YR B AT R 1385 8 pR AR 22 IR )
generator expression — /LR FRIE X R F—MEREHFRIAX . BERRMBGE-ERA X FHE A E X
T MEHA R, R for 74), PAL—DANER 1 F4A]. PUFEAEHRBX S HIMNZ R B
—RIIMH:

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

generic function — {Z e AN [F] 2 S B (] B4 ) 221 R BT AL R R TR I & ph U 25
i S ANAVA L L SR

WBiE S Wsingle dispatch RiEZFES5H . functools.singledispatch () 3MfigePA & PEP 443,
GIL Z: W global interpreter lock

global interpreter lock — 2 Jfi# RS B CPython fEREAR PR B9 —FPALAT, ERORIE] — N2 A — A 2Ad
TEIHAT Python byrecode, WAHLHIE LB GAA ((14E dict SFEENERR) FHXIH LU
K224z fajfb T CPython SCHL. 43 REAMEREAS N BAGEAS I RERs 22 SRz Ty 8, HACH @4k
TAEZ AL HAS ERFHATIE

AN, SRR P S =07 PR T R IR AR T R TR AT VT A 2R 55 G H 4 e A SRR
GIL. W5k, FEIhAT VO Bl th 2 SRk GIL.

Bl —A (PAERSANRLED RS SR ) A A" MRS M ARIRIR R, B4
R 3 PR A R R DL S RO PEBE o R S IR b B TR A A R R B AR A Ak, AT
MELAZES

hash-based pyc — J&F W5 751 pyc {57 X5 B Y5 SO 8 W 0 7 3 S5 i 185 13 s 1) SF i G A 2080 1k ) 1
ZAE . &I pyc-invalidation.

hashable — u[Wy Ay — >4 G 14 e 7 (B A0SR AE JC2E i A I N 28R 0, ey Tee A (B EHA
__hash__ () Jiik), FFRIDAR AR RIEATHE (ERERG _ea O JiR). AIIGAXGR AL
AEAT MR RIS A (L EURR S5 5RA ]

TP SRR R SRR T SR A A LB, DR Ry B 2 ) A N T 0 AL

K24 Python th R TS BTG R TGS TUERE (AIAIERTI) MR R
nIARZEAY (BIANTCARN frozenset) {4 BEATICE I N IGA I AR PTIGAI . P e LW 54
MBI TR . EATERRN—EA A (RIS HCIER), BNIHRBAERE N5
TEAMW id() .

IDLE Python [ IDE, “SEWIF K 52 HEE” WA LS . & Python FRifE K AT T I LA g A 2 Al
fRREAS IR .

immutable - A4 HAREEEINTS . AN]SR AT . PARRICH. XX SN RER s .
W DAAFE— DA FERIE, MDA BN S EAHE T E 0 R A E M R R G EZAEH
BIANAE R 7 B g

import path - S A&1: M E (5240 ) AR, SR path based finder Ji KAk
AR TEFAR, HAESFRBEERE sys.path, ([EXFREARGEWATRERH EHREH
__path__ J&f%.

importing - S A 4&—MEHL ) Python A5 HE K 7 — NS dr ) Python ARSI (5 it 72

importer - Ay A I IMBAIAIXTG . WXTRBEE T finder g T loader .

interactive - 3 #. Python 77 — N HAfERERR, RIVR AT DATERERESR PRI e A A R ZRak =, 7 |p
PATH AR LR . HFEAFTSHHEE) python fyd (W] ATEARTTEHLIT 15 32 2R e
ISR I ) o AR BT ARV SRS I AR HOR L i 4 X b X B w O E (EICAS 6 help (x) ).
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interpreted — f# B! Python — MR ALIE S, SN AR M IFAIE T, EORWE D d T 7y
B B AT AE T 2 A BB . R WR 3G YR SCPF ] DAL Bam A7 i A 4 (2 Xt B T AT SRz
1o MR IR T w A g 3R 2R A RO AR R ], R AR P TR . 2

Tinteractive ,

interpreter shutdown — fEREZS S 24P ER M, Python MERERRRFIEA — MR T BOFE 2RI
A FCoE I, BITERAIS F B N ERES IS . B Z WML eDIe 5 o XM E
SCHTRA S S5 | R A AR PR T o A8 S P T BERA T ARRD T RE i 2 4 P S, DR A HL I O
M FEIRC TR (88 LA B3 AR R B AL 45 ) o

FREAR 5 SR I ERE A __main_ BUREHTIE T IA O 5 il T -

iterable — A 3EACK % GEGSIE—IR B H S R IR A S . E RSB 3G G 268 (Fl 1ist .
str fll tuple) PAIESEIEFERZRAIGIAN dict . AT % DARGEN T __iter_ () JFyEmi 2L
LT Sequence 18X ) __getitem__ () HYEMEE HE KR4,

TR ST T for MRSV Z ST E—AFAIIT (2ip (0 map () ). %]
PR R AEN S EE AN BRI iter O I, 2R FPORIE R, R A HHE T X
GBI . 7P AT RE O R, Rl AT B dter O St H O AL A RIS
For TN MR ENALBIAREIRAE, IR — NI o 4 AT R TE TR MR A 1. 5

Witerator . sequence VA Jtgenerator,

iterator — AR JIORFR — B EIRAN G . ERIFHEALEN _next__ () I (BORHALLSN
BRREL next () FFEREF AR 284 Bei ] HIRR5] % stopIteration Spii. FiX
IR R BRI ORI, GRS __next_ () FEHA SRR K StopIteration
Fd. RHARLAEAT __iter_ () JVANPRIRENZEACERNR A 5, Ik A 2e 5 g alik
G, AT T HAD AR GE AR 6. — DN REWHIINSIL L2 R EL VAN
BRI . A g (Bl List) TEARRIHAAZA iter () BREEURTE for THFA P EI#
K7 AR AR . WERAE AR B0 R AR T 2R AR I 2 3 [l 7 2 1 a8 A e P e R [
—IERENR, HHAEERSGRE SR

W25 B &R typeiter,

key function — #Et e % §# R KPR BE B pR B, 2 BB S AR [ul T HE 7 SUHE LAY (ELAY T X 5. i,
locale.strxfrm () W T AT A1 E KIHT 202 1 HE i

Python Hf7 ¥ 2 T HAR A vF S R Bk = e R HEM 8 H 7 X HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

AR EE 2 M. B, str.lower () HEF ARIEZIE K/ NEHF IR 5
Ab, BERECR AT 1anbda FAARAIE, iUl lambda r: (r[0], r[2]).ifF operator
REHRME T =AM R B 5 #%: attrgetter (). itemgetter () flmethodcaller (). IHEAH
AT HE T —5 PASRERB AN {5 4 ok 5 o 49

keyword argument — 32 gt =S8 & Wargument,
lambda t1— > Efhexpression ¥ AL INIRER AL, kU AE I BORME. 4/ lambda pR %Y A%

5 lambda [parameters]: expression

LBYL “Jefif GHkiR” M9 Cais . XA AU g 5 XM S AE BEF T IR 1 Bl 4 2 A S Ui AS A i 45 F
BEXAE 5 EAFP J7 35U ORrEE R SR R A 1 £ 154
LSRG, LBYL TRLFE “&F” Al “BRER” ZRAAFA5ed M. B, AR
if key in mapping: return mappinglkey] W] REH THEMEBAEZ 5 HAB L AR M mapping
HFSER T key T HE A o 3R )80 AT Sk I A B ) EARP Oy 2Ok gk

list — 513 Python N B —Fsequence. BIRANHNFR, (HHEILT HABEF h Ry m AR 2%,
S T IR 21 O(1).

list comprehension — FlI&ifE G Ab P — 4> 7 41 b (1) e BURR 43 T R H IR ] S5 151 Ry — R BB H k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] 4K —
A~ 0 2 255 JEE NS BERHBEOT AR (0x.) B9FIR. o i f FAZATEERY, AnAg R
range (256) PHTA GRS AL,
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loader — JIEEZS 11 5T N BTN . B AE X448 load_module () WA, AR E & B —
Afinder I3[0, eGS0 PEP 302, X} T-abstract base class 1] Z: |, importlib.abc.Loader,
magic method - AR J5ik special method ) HEIE = [F] X id]

mapping — WL} — i SCRHAT BB A 09T S8 T Mapping B MutableMapping fil1 4 5 2 b i B 2
FHERIERIT R, B E2 T35 dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder — JLIRFEMIRES sys.meta_path B R PTIR Bl W finder, TG AR A AR Spath entry
finders fF7E R HRARFFAAHIA]

{5 H importlib.abc.MetaPathFinder [ GBI ET TS IAI Y.

metaclass — o8 —F T EI@SEME., J0E LHEERY . BAMMERY R, STRMTHERZ LR=1Z
BOTRIEAHNA2E . KT A G e i 5 AR AR A — A BIA L. Python RAE 52 AAETH]
PABIEE H 8 . KA PUKIEA T B A TR, (FS4 R B, oIS TR AR I fL Ay
RIS ENCHA T IO B N H& ., ARk, RET a8, S Eag], PARIH
MV ZAE55 .

B %1% 2 I, metaclasses.

method J5i% FEASTRE LHREL. QEARAVEAIZIEM LI — @R, R 2 SRBCE B S/
REESE—Aargument GRSy °H self). Z: U function Flnested scope.

method resolution order — J; BT 5 32 AERATT I 50 /2 7 2r 8 A D3 48 2R R 28 iy F ) S8 S5 I
WA E Python 2.3 Jy AN THEE 2.3 BGE Python fEATZEFT FHAH 6 4 3E 11261

module Bl X5 2 Python fUR ) —FhZHZURAN . AR BA ST Y iy 4% 25 18], I 60354 Python X
G0 BRAE L importing FEAEHNZE] Python i

Y Wpackage.

module spec — BEHUELES — 1w 4 S [E), H AP AE T MBI A XS AFE. 2 importlib.
machinery.ModuleSpec [SLH.

MRO Z: Lmethod resolution order ,
mutable — WA W[ARNR AT DATEH: id () PRRFEE AR O T R YA . 53162 Wimmutable

named tuple - HLF5C8] il “HA 04 W i FAEMAOR 5o, I HH AR R TR BN 4
PRIBYEARDT BB BE . AR B A n] RET A H AR

HENERMETHMICH, 035 time. localtime () fll os.stat () WEREMEH. 54T

sys.float_info:

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

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

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

True

HLeAZTeAlR N ERR (Bl BBl 1) .« thsh, A ITdlid ] @il H MK E XN tuple 4%
I E LA PR Bo Oy SOk A . XA AT TS, s(F A T) K% collections.
namedtuple () Q). JF—MIr b2 EIN—4T T 5N EH A ST PriscA AN ik

namespace — iy %53 W] 544 25 [0 AT B T . A 25181 AR RN B, A X R P E
A as B (FETEZ ) o fin s 23 (B R B 1k f 24 i 28 K SR Eefb . 540, pRi%i builtins. open
5 os.open () A& H a4 SR K Ao fings 23 )0 58 = WA MRS S I~ eR 450k 35 Bl
REnl T 4E3P M. B0, random.seed () B itertools.islice () XFEVEIRH T X
R A2 random 5 itertools Bl HISEHNE

namespace package — @ %5 [ { PEP 420 fIr5 | AR —Fh (BN VE T i &g lipackage, fiy44 = )AL m]
PABCAT LRy, HfliidJr s Sregular package N[, PEAEATEA __init__.py .

a2 Wmodule,
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nested scope — {REFEHI 7E— & GEF NG| HASERIEE S, B, 765 —REZ N LRI R AT DA
5 EIE AR & R EAE A B 51 A SO SR IO Jarih AR s e AR SZ PR T
WEEHEL. X0n, £REENESIERT2RMA%00. @il nonlocal XAEFN AGE
NINZVE R

new-style class — i X T H 5 900 T Ir 1 2 2 R A0 IHFRIE. 78 5561 Python fift 4
H, HUE BN 2R RE A% 11T Python 7Y i B8 2 3G Rk, B4 __slots_ . HiIASF. FRAEJETE.
__getattribute_ (). KFEMESHES.

object — X G ALMTHALRE UBIESAE) PARSUE AT R (U5k) HI%diE. object g fEfinew-style class
iR T EEZR A o

package — . — Rl {0 & TR EE T L 05 TR Python module. MAEAR L3, WRMWAH __path__
JEVER) Python A5k,

52 Wregular package fnamespace package.

parameter — J§5 funcrion (8(J73%) 2 SCHI A IR, EHRE RET AR —Pargument - (BUAERE
BT, 210%%). ALMES:

* positional-or-keyword : /B8 AT, F5E— DR AMERZ T 53 B AW DIME R L 425 4
RAREES . KBNS R, Bl R E R foo F1 bar:

def func(foo, bar=None): ... ‘

* positional-only: {UBROIE, F8E—HEEHALE L ASEL. Python %A & AR EIE S
FTE: . (RS EREBCH (R EIE S (Ll abs () ).

o keyword-only: {{FRICHETF, FE— N HABEM X FAE ARSI URAEBEF IS HELTE
PREE LITES S R & AW A BIE S sUEE 2 N AL BIE S Z Bi—A * ki X,
BIAN R kw_onlyl F1 kw_only2:

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

* var-positional: AIAE( ., 4§52 W] DASR B h — MERRCR Y LS SHR S (e HA
BZERZNESHZIG). EMESESTERSAFRHIINE ~ kE XL, BT args:

’def func(*args, **kwargs): ... ‘

* var-keyword: WIAZKHET, F57E AT DARRBME R AR KT S AL (MEINTE ML 2 E 321 %
BYSHLIG). RFES B S AMEINR ** RS, Bl LR kwargs.

TEZ 0] DA B4 2 PRI S50, U nT DR R LE ] Be S 80088 e BRIA M -
& Wargument RIEFLH . 23 5 W 4509 X3 FRYE ILIAE, inspect .Parameter 2%, function
"4\ % PEP 362,

path entry — B4R A 11 import path ] —A~ BN, Slipath based finder R ARE T AR,

path entry finder — A LA 23S T — W X2 /f] sys.path_hooks (Riipath entry hook) i [f
() finder , MRRXS G RBE L parh entry Fesg iR
5% importlib.abc.PathEntryFinder DA T f#BKIEA DB IRA I SLI AT

path entry hook — J&1f A L1 —Fh Al RIS, FEHITE QAT & KR a2 path entry YIBEERE O T BERS
i sys.path_hook #FEiR Bl —A path entry finder .

path based finder — 3£ T-BEIERI AR 28 BRIAM—FPTib 12 &K 5, WIHE—A~import path WA AL,

path-like object — B HEFM % E— N SUFERGE AN G, REEBEN R — N FREEEN str
B bytes X4, BAPLE—NEI T os.PathLike PN, — X Hf os.PathLike
PR R AT E S os . fspath () RGN str B3 bytes RAEM M RGEFE; os.
fsdecode () fll os.fsencode () F[H 5 A KBRS str 5 bytes FERIPLEE. L5
i PEP 519 5| Ay,
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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 APT - #5 APT 7 5E AP 245 A i HEFRAEAR 1 A 1) 5 A28 R PRAUE 2 S i) B2 AR 12 1
SRR A A S PR B, (HRBCHRC R E , ol n] REAEA% DT A B A 21
O AT G AMRARE S (B OFERZE ) . WAESOF RSB T - (U APT N
A RIATS )™ SRR BRI 1 A B4 7T BE X R

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'

81


https://www.python.org/dev/peps/pep-0001
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0411
https://www.python.org/dev/peps/pep-0411
https://www.python.org/dev/peps/pep-3155

Python Frequently Asked Questions, %% 3.7.5

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: L typing fl PEP 484, H A4 X} Y REIG TR REA .
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 W, typing Hl PEP 484 HAA%f I Ih BER 4R o

universal newlines — jili It 1 —FhAFELSCAIRI 3K, KA R IFE A5 B0 AT 45 i bRE : Unix 4T
LZERAE "\n' . Windows 25 '\r\n"' DL IHIR Macintosh fZY%E '\r ', &I, PEP 278 il PEP
3116 fil bytes.splitlines () JfE¥ £ HEULHH.

variable annotation — 28 b1 XjLﬁr w2 B M annotation
TEAREAR B BRI, 8 T35k LA

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 — JEIEREE —FOR T HMER B H02 TN IR, Fui/F Python J PRI AR 202K
FIFHL Python 43 RALES A £ T35 [l — R4 iz Ty At Python [ FHREF 94T H -

HZ U venv,

virtual machine — JBHIBL — & 58 2l A U TTE AL, Python fg UL BT $AE 75715 5 i 1355 7 iir 2E B
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

i AA

TXEESCRYAE Y [ reStructured Text Ji3CRY, i Sphinx  (—A4N% 14 Python SCRY S SCRYAE e ) A% .
ASSCRYFIE B ) TR I %58 42 R S8 Y, XA Python A5 —#E. QREMS 5Dk, Y
L reporting-bugs T FEANT S o FRATT Bl B 0 1 !
SRV

* Fred L. Drake, Jr., @& 1 A58 Python SURYi) THAE, PAKIRT TAEH 2 /301

e Docutils #40, W H , Al T reStructuredText A Z A Docutils #4245

e Fredrik Lundh, Sphinx MAilif#] Alternative Python Reference 5 H H kA5 T 1R 2 4 AU ARE:

B.1 Python T8y Rk

1% Python i 75, Python FHEFER Python SCRYFT kI A, B Python J5 L & 77 ff) Misc/ACKS ¢
P T #5) TR <
T Python XAy AFITTHR, Python /4 T ALt (o F0 SCRY - HHEHRAT!
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appeENDIX C

7 S F0iFATE

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

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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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 HF PYTHON 3.7.5 Y PSF #F o] #ipiY

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

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

3.7.5 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 3.7.5 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 3.7.5 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 3.7.5 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
3.7.5.

4. PSF is making Python 3.7.5 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 3.7.5 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.5

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.5, 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 3.7.5, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON JF5 1] PS5 1 1

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

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 THEREOEF.

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

QS
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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 EEx

socket B (i ] getaddrinfo () fl getnameinfo () pREL, X8R EE IS FE WIDE I H
[Iwww.wide.ad.jp/) FEARMIE SO,

(http:

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 RLEEFRS

asynchat and asyncore B 5 PAR AR 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

(FIHED
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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 Hidhal& DL RS 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 HITERR

trace B PA T EH:

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.
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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 F#

uu AEHAL S DA A A

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML & 2= H

xmlrpc.client FEHVELSPAR ARH:

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

(CFgkzs)
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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 fHREL S DA ER:

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 T kqueue [FHZ AL AR A= H:

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
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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 {42 Marek Majkowski’ %f Dan Bernstein [} SipHash24 Z¥EMSEH . BESGPAT
==
7

<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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod and dtoa

Python/dtoa.c XML T CIEFRY dtoa Fl strtod BEEL, F T C 1B T BN BB F 45 52 B4 T 4640,
Z 4 i David M. Gay 1 [R] 24 SCHEIRAET S, 2411 R M http://www.netlib.org/fp/ F#k. 2009 43 A 16 H
For 2R B 1Y 1 SO 2 AR SURCRITAF W] e B

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

*

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

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

* % o

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

% ok X % X

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED

(CFgkzs)
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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.

*

‘k*****‘k**‘k********‘k*****‘k*‘k***‘k****'k‘k*‘k************************/

C.3.12 OpenSSL

WEARBAERG T, W hashlib, posix, ssl, crypt B} OpenSSL k4 = ERE. MAh, EHT
Python [¥J Windows Fl Mac OS X %225 #%2)5 7] g fu3E OpenSSL PR #5 D1, BT AZE AL HF] ) T OpenSSL 1
ATUER$E DL

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

L S S R S S N S N S S S S N S N S . S T iR S I

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
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Lo I A T I S S N S

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L T R A N S S R N S SR R R S N I R R e S S N S N S N S T S N

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

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.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)"

Q)
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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 T S I R R e T

C.3.13 expat

BRAEGEN ——with-system—expat BB THE, T pyexpat § AR M5 expat YR DAY

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

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

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

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

C.3.14 libffi

BRAEBEN ——with-system-1ibffi NUE THH, B _ctypes ¥ AR5 Libffi JAHE 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:

CNgkzs)
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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 EARBIRY 21ib BARIHTEik TR, W a5 zlib JEACH 8 DR 211 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 {ifi M7 I SEILE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is 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

CNgkzs)
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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

AR ——with-system-libmpdec [l & T/, B _decimal WiHHSE 415 libmpdec 1) #%
DURA R

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3. HWRIRHFEYVFENE SIS H 101




Python Frequently Asked Questions, %% 3.7.5

102 Appendix C. [ 58 #1iF B[ iE



APPENDIX D

Copyright

Python 51X {3 SCAY -

A © 2001-2019 Python Software Foundation, {58 g Al .

WA © 2000 BeOpen.com., {4 F FIr A7 FLA .

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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provisional API -- #¥ % API, 81
provisional package -- % £, 81

Python 3000, 81
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mutable -- # 4,79 qualified name -- [RE %7, 81
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named tuple —-- E%ﬁ]éﬂ,” reference count —— 3| Hit#, 82
namespace —-- &%, 79 regular package —— H# A&, 82
namespace package -- @4 % M4, 79
nested scope —- #ZEA{EHAH, 80 S
new-style class —— # A%, 80 sequence —— JF7),82
O single dispatch —-- #E4-k, 82
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object —- X%, 80 special
P method, 82
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text file —- XiXﬁ:, 82
TK_LIBRARY, 68

triple-quoted string -- Z=§| 5 FF %, 82
type —- XA, 82

type alias —— %A 54, 82

type hint —-- AR, 83

universal newlines —- 4T, 83
variable annotation -- ZEAFE, 83
virtual environment -- & # I, 83
virtual machine —- JE#H, 83
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