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1 E T4 5 Python SZFLIE, Guido van Rossum [f] i34 5352 7 K H Y "Monty Python (1 €47 1 2k [4]”
FlA, X2 E 1970 R FF LG H A9 BBC R%1 =M. Van Rossum 5 ffih s B AN e
Mg AR A, TR A KX AN HT 1 F A 44 A Python,

1.1.17 EJEELTR - REVHRITHEEEESEHS
AFE, HEHAHD

1.2 Python EEE it}

1.2.1 Python &F#an{a

PERAE. BRE 1991 R RAERE 6 2] 18 8 A SR R, i LAEAGREE N T &, BER
A 18 {5 A A LR R

HREWSHERIFRARN “RBEBIE” B4R, RNEIA ZHRGEERESGEAETE. 8 IE &
Hit 25 DAMRAS B4 =3 A RS bR (BN 3.5.3,3.6.2), FIF R E RS HAa N E S rE IE 2
ALEAE G IE R AR, [A]— 290 0 1) JBUG 1F 2 A O AR 422 1 o B S TR AR B — 3

FORT A ARUE A S 2 AT ATE Python R 2L DT B4 E] o A PIAE = BRSER] 1Y Python fiiAS: 2.x I 3.x, HfE
IR 3.x, REFUZ MR R SRR E . B8 2x R0 2 MM, (AE 722020 4F 1 ] 1 HZ
Je RN FRAED
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1.2.2 %> A{&H Python

RAA B EEE, T A2 D S R ErEr il

Python A DA N4k, LI AAAERS A, WANEW AT AL A F M i3, 7F HE& T2
Linux AT, T B8RS R ICA e v B .

comp.lang.python [ Z1AEHEER, {HAZETA Python I FHRSAERIHAL LN, V2 NEEA ST EH
i

1.23 FEHFETEEHIRFER Python e &

17 1 https://www.python.org/about/success 2 & i Ff§ 7 Python fy3i H 513, [F% 77 Python 21 ) H
R R] DUE B 2 8 [F] A Gl RIS ik -

fE 7K HER) Python 1 H (4% Mailman [ 41 52755 il Al Zope W HI M55 4% 24> Linux RATH, Hhme
A4 Red Hat ¥ (01 Python 445 55 5573 Bl 4 ) e B R R GE A BRI . HE NS I Python (1K
NTILFE T Google, Yahoo PA f Lucasfilm 45,

1.2.4 HRNEX R E Python HtKREHHEIHAR:

15171 https://www.python.org/dev/peps/ 257 Python 3455421 (PEP) . PEP 42 Python Il A = F 4
FIFR I TR T SCRY, e PR AL R R A FAR AR I 5 A R B . ] AEE R RSN “Python XY
Release Schedule” 1) PEP, Hrp XY BHAM R AT LA .

BIARIIT K A€ python-dev HEPFSZ HlbATitiE

1.2.5 i3 Python MATRHKETHENR T SIE 7

WHEAD R NG, AR ECAAER Python fURELMETE, BIL, AEATXHZE & i3k B 2 s
AT AR —FB 2 R IE MEA S NHESZ W . SR AT AR b AN T , AT RAAAE R 25
WA SO IR 73 AhE A K E A Python B4E, FRATAA BILE A THE— WA A A R 4K

UL AR, %4 Rl S T A . PEP S 3034 15 1A il 5 AN A Y 3 00T 75 B0
MR, DA ATRERD X T4

1.2.6 Python HRAPIMER R EMS LT MFNERE

pai

MR, SR AT = Bl AN Pascal, C 5l C++ AR Java IR — T ARTFIRT | S E AT
HILBMIE o {HDA Python VRS 55— M ARTE = I 724 I X2 L nTBERCA A . Python HAT AR faf BRAT— 2L
TR R AR , T HL A B SR, (EARAE AT 18 T O] Python ] DALE2A: 4 T T BB 4t
REBCAE, BIANT R i SRR A BT . B Python, WTRABRGE )2 A 2 EAME S G AN 06 36 5 13 R 45
AT A AT REAE S — R ELRUT ARl ) B E R 5

X2 B e fild e i) 27 R ok U, SR AUE H S BUER S B R XS A R AU AR 1Y
WONZIRME, IR EEARIBEE . A EREZBOT IS, R, ot — S D oF R
B BIRMIOERA, A —FES A S R R E R, (HIX A il B2 A R — I
e PR EAHEA TR T Y R

AT VF 22 HADTT TR 45 1 675 Python BUNARGFIIATTIE S . & Java —FE, Python #iI47 — >R B TR E
i, PR n] DATESRAR AR M TR RO B Bot 454 R B — 28 XM BRI H o iRl A (SR v pa )
BRI F AR o AR, A T DATE A ) SR BE R AR G TR I T A BRI R, AT 2K
PR 2 B ARTE A RE a2k T AU B AOMES . TR PyGame SXRERISHE =I5 B F HEAT
BT R A 1 e fh T

Python A AFRE s 61 27 2 REAS FE G AR TR F R . M AT T RATE—S 1 10 g AR Py DR A 1 ] 1)
—AMRRESHEATE . AR ITAICARSI A ML T R, AT DAL

ot
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>>> L = []

>>> dir (L)

['_add__', '_class__', '__contains__', '__delattr__"', '__delitem__',
' dir_ ', '__doc__', '_eq ', '__format__', '_ge__"',

' __getattribute__', '__getitem__', '_gt__ ', '__hash__', '__iadd__"',
' dmul_ ', '__init_ ', '__iter_ ', '_le_ ', '_len_ ', '__1t_ "',

' mul_ ', '_ne_ ', '_new__', '__reduce_ ', '_ reduce_ex__',

' _repr__ ', '__reversed__', '_rmul__', '__setattr__', '__setitem__',
' _sizeof_ ', '__str__', '__subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

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

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

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

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

[1]

I AR 2 R SRR NS SO B e RE A BB E AT B il

Python A5 R #-f) IDE. IDLE 2&— 1 5F &1 Python IDE, ‘&£ T Tkinter [, {#iJf] Python 155 %
5, PythonWin J&—~> Windows % Jg[1) IDE. Emacs [ /¥ 5 24 T fi# 2] Emacs B A B 5 4719 Python 5
Ko IrfXSeomfE M fimA M, H i3t A4 5 AR 0 A2 B RRERS S D Re . 15 T
Python wiki #r % Python JpfRErtE i) 52 541 5 .

UERARARZEIE Python fEBFT RG], ARATRESA PGB edu-sig HE/F5114,
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21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

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

pdb FLHE i) BH 205 ] 12l G455 Python 12 . & @4RHE Python FEfY—if7), JFH 2k T
V2 F Mo ARBET LA B pdb AUV REGR A58 B C R -

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

HA T2 REERNERE, Flandn] PAFE Pythonwin F£/% . Pythonwin & Python for Windows Extensions 3 H [#]
—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|.

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

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



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

A1y

PyChecker j&—~5-4% Python U i LA K AR B2 MR XA 25 28 5 1) TR ARl ARG LR A
PyChecker: http://pychecker.sourceforge.net/

Pylint 42 7 — /M A BIHUR W 2 g dniE g TR, W] AR SRR A & Xk, T PyChecker
PATHI RS IR 2 41, Pylint AL T —2UESNYDIRE, BlAnke TR, A8 R A Fe AR M dn g br
WERS T BT, AR O R 5e A se M 454E . https:/docs.pylint.ore/ $2fL T Pylint THEEM) 528513 .

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

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

WERARAR R R — SRR, P AT AR ERAS AT A 46 Je 22 Python JATHL, ARMLAN TR 2K
Python %1% C AU, A2 THATDARERE P e iR EE , HHRFIX LS Python —JE i SCHR48E
e AR AN AT AT LA

— AR RS T A, B & 1E Python Ji{UH Tools/freeze i, ‘B Python “FH7fURLELHN C %L
H; —A C oy, IRATARF AR A R —DHET SRR SR Python BB .

R TAE R IR R AURD AR import 1547 (WIRWEN) , IFFERRHE Python B ARAINE H & (T
WERR) rpAHRBI, AR5, B Python %5 ARy 4640 CAURY (T AGE ] S 4L
B AR R BRI A ) . T B8 — A R BCE S, SO SRR e v S B B P 1 Py A
Beo R)m, EHIFENAY C SIS Python MRREAR 1Y HAGH ML, AR LS i — 0t i 5
1, HAT NS IRM AR 5E AR o

AR, freeze TWE—4 C dqi¥ss. AILNTHAMELH THAFE. —4-/& Thomas Heller () py2exe ({{FR
Windows )

http://www.py2exe.org/
H—AT.HJZ Anthony Tuininga H{] cx_Freeze.

2.1.4 E&H Python BFRITERBRES NS ?
Ao TS FARE AR TR AR KRS8 S PEP 8

2.2 BlMBES

221 O DES A EESHRETE RIS UnboundLocalError

A I AE PR AR P RAL A IRAEL T ), S SR DARTIE R TARR UG B f2 24 M43 2] UnboundLocalError 224 A
JRE S

1B Bt i:

>>> x = 10

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

>>> bar ()

10

PABLAT, (HE Bt
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>>> x = 10

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

&3 UnboundLocalError

>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

RO R AR P A R AT IRELS AR R O i ) SR A i, AR AN sk
aﬁiﬁﬁ%‘éfuﬁ%lﬂﬁﬁr o T foo HIRE—ANEAIA x PEC T ASHHE, M SRR AR
o WL, X5EHIRY prlnt ) TR A ) SRR AL B I 2 S BB R

EJ:EE‘J/TWHJ, AR AT PAE 15 P B Ay 4 R oA ) SN Y i

>>> x = 10

>>> def foobar():
global x
print (x)
x += 1

>>> foobar ()

10

XA EAFEI R LTR, PAERER (GRFNEHA R RRIEOIEIAIR ), ARERs L RTESMRIE T
Hh i A B A

>>> print (x)
11

YRAT AR nonlocal SEAETHEHE VR I A AT IR At

>>> def foo():

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

2.2.2 Python B % a8 HHHIRA ?

7 Python #t, {U7ERREL AT | TR AL @ B4 JmAr it o AR R AR A AT AR 67 B AR BRRAEL, DI AR
BIBR RS 4 Jm, 75 R LA Joy b L

BINENIA A NETE, (B 5 Z1%5 8 n] CAERE. — 7T, 2K global ot /rHiAe & nl AR I &

ShEIRIER . 0 —J5il, WRBrA 55| A2 global |, ARAAR—HAEM M global « AR

X%‘V\Jﬁlﬁiﬂlﬁfwdﬁﬁ%%éﬂ#%/l\élﬁlf-?ﬁﬂ%é)%o XFZEELE IR global P EIE
AIE

22. BiBES 9




Python Frequently Asked Questions, £[F] 3.9.0a6

2.2.3 At aEAFFRENTEHSE L H lambdas EBREHEFRZER 7

fEEBE AR for FEFRAE UL RY lambda  (FL 3250 %), Bl: -

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

R 54> lambdas (9512, EATH x**2 o ARATRESHIER, MENTHARAIRE, EATHR251R
o, 1.4, 916, {HE, HIREIEZANR, RSAFIENTHBRE 16 .

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

K AE PG ORI % ANt lambdas [N HERAS &, i@ AE SNSRI 2 S, FF HAER A lambda 15 1)
B - MAEAERE SCEm . FEIRFRERIN, < {ER2 4, BreARTA R BRI 4x+2 , Bl 16 . fRikn]
PAIE L SR % BOERERIEX — 5, AL lambdas fE5 R QAL fL:

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

N T EEGIXFPIE DL, IRTEERHE PRAFAE lambdas 1) R A b, XAREN T KIRT 25 “x* A

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

X H, n=x 7£ lambda AHANH— N ZE n, HFEE X lambda BTE, HEHGS < EMHHRHIZS
AHFEBME . XEWE n BEAESS—> lambda 28 0, FEE5 A~ lambda 128 1, ZESE=1rR 2, fKIL
Pttt FULAEA lambda BUAERFIR 1] TE A R 25 5

>>> squares[2] ()
4

>>> squares[4] ()
16

TR, R A A2 lambda IFREA 1, (B0 F T3 FLRR 4K

224 INABERRRELREE?

TE AR H B A BRI (5 SR AL 7 v Q) — MR (G975 config =% ofg) o HFGTEN AR
Fr A R i e AFC BRI n] AR A AR POV A — A5, B AR B
Xt G P AT A S BCHR SAEAT AT b SO o Bl

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)
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TR, TR, ARt @SB Singleton BT BEAL -

225 SAERY "REIXEK BHA?
WH, AN from modulename import * . XFMYSH S ALK 2SI ARSIREL, I AR
T A5 SEME DA A RE SR 44 FR

FESCAFR TR AR o SRR AT AE S 1 A A o ofa () FUAt R, bt T BB A4 Bt 15 7 T
W TR AT A LA DARAR A AN B S AR, (B4 S A& 5 D B
[£1)8

R AN WS AR, 12— PR A A -
L ARUEERLE - BN sys, os, getopt, re

2. = RS (203 AE Python |1 site-packages H 5% H UATAT N Z5) -- il 4l mx.DateTime, ZODB,
PIL.Image 4

3. ARHIT AR IR
A IR BRI S A TE A RS S B e B R B, DARESR IR PR A ). Gordon McMillan 13 :
2 AR ] "import <module>” 3 ATEARS, JEIF AT AT o HI2 255 2 Mk
AEME 1AM th R B — AN 44 1 (“from module import name”) 3 H. AT T2 I, e
B RPN EE AP A FREATT, SR | AMEHIELE IS A 2 M.
TEXFPEOLT , AREE —AMEEHAUN T — A8, W] DURAAHB RS S B R RS Sh B Z sk Beh . A
AR, SR SE IR, BE AR AT AT AL
WARFELER R R E TG, WA REA R ZRRH T AT R R TGRS . AEX AR OL T, HE=vTfE
TP A TR BT A R . FEXFEIL T, TR R E TF & i AR b 2 B B o2 — MR
TP
SR G T B i o A A Bl B AR A A A IS [R] B B0 R, A AT DAKE S AR Bh B A HB T
BIANTERBOE b WERHER P HAT X, P2 ARNLER, XFEARITHA M . MR
ABRECP AT, GOR T A B R AR RIZ RO . R, UM BB AT RE 2 R R —
WARIRAL A = B, (2 OB br R Mgy, HFE LR s oL T
VER I8, Bt GEXE sys.modules [ H.

2.2.6 At AMRZEISHERIAME ?

X AP R S AU AR T . B IR AR AL

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

S5 — U B BR BN, mydict W —W. 55 K, mydict WEPNL, HY foo () JFIRINATH,
mydict PEEHF T .

PR ) 28 S BB BB R A S . AR SEBR GBI ARt . BRI 2 AE R B0 SCRE— R PR B
Ao WRARRACE, ARSI SRR, TR R Y FE SR TR S5 T SR IR 42
HEIE L, RAEX R BIECT  FAFER. JCAA None R AN AIAL BT AR 22 42 o X AR 451 45
i, BRI S8 ) AR D T R Ik

T — e, FEGRFE T A Y — U > B2 A ] A A R BRI T R0 None /AR IA
TEMRECPHE, KA None WIESIHBIBAMINVIH R . FREFUBATAEXT S, flan, REXHS:

def foo(mydict={}):
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11 EX

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

XA R SR AL . UORE — DT E AT KA TR R BNy, — 9 DB 352 R4 U ] e
%&E@%j%ﬁﬁé*%ﬁ%ﬁﬂﬂ%, FEAE R E R R SR IR M A RO (R X PRl 212", RSk
A PASEIXAERY:

# Callers can only provide two parameters and optionally pass _cache by keyword
def expensive(argl, arg2, *, _cache={}):
if (argl, arg2) in _cache:
return _cache|[ (argl, arg2)]

# Calculate the value

result = ... expensive computation ...

_cache|[ (argl, arg2)] = result # Store result in the cache
return result

AR AT ABE AL 85— A7 S 4 R A AN S SRR fEL . X Se BT A e

2.2.7 IR TESHERBF SN I EREBES— MR 7

RS EBINR T~ A~ PHRPIERS L X ES B A, T2 EEr 7, &
Ji, SETTRARER * A S A ek R A i L SR

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

kwargs['width'] = '14.3c’

g(x, *args, **kwargs)

2.2.8 EHMxXEZzEAMTLES ?

A A IR RO SCR A PR, T 5% A WU AR T BR BN S2 A AR TESE LT — A~ R A%
ZATPERA LS. BN, RF AN RECE

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

foo, bar Fl kwargs J& func WEZ. {Hig, 1EM func B, Bin:

’func(42, bar=314, extra=somevar)

SEPRAGME 42, 314 £ somevar MIE5EZ:,

229 A LAEHIRY haEHIIFRX ?
AR ARG 5 A ARSI T — A

>>> x = []

>>> y = X

>>> y.append (10)
>>> y

[10]

>>> x

[10]
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YRATBEARNTE A AT 2B 0 — D IC R AL T X,
P REERA P A

D AR RRE AR RIEH. JdTy = < FHASAIIRAE R4 — B R T
ARty 181 x TR AR XEWE RIAE IR (512K), < My #ARXTER5IHE.

2) FNFRJE T mutable 3%, XEME R ASAETERINE

R append () ZJ5, XADAARSRNAS (1258 (101, BTN EET R —X g, Hit
JATATT— A FR B 1) B AR 2 S UG ME 1101 .

AERFATSCA R A AT AR IR 4y

5 # ints are immutable
X

>>> x
>>> y
>>> x

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

6

>>> y

5

FATT AR BIFERRE DL = Al y SNPRS00 PN BB immurable X5, MBATIAT x = x +
L IEATHARSAL T 5 XAREHYME R B TR R CEEL 6) H-RF IR x (2 ik
T x R B4 . R EFATHA TSRS CBEE 6 F1 5) AL BRI EA TIPS & (x B
FESG T 6 0y J5RHRI1 5).

FEECEAE (10 v . append (10) Ml y.sort () BMARREX S, WH _LEAL S —L8E @y =
y + [10] fil sorted(y)) MZBIEHX S . EHFFE Python H (DA SAEFRUE PRI BT A AARS H) 258028 iR
KGR 8] None DAKE Bkt G VRV X W RIS [ R B /e . TR A SR AR R T v - sort ()
#%!iﬁ”zﬁﬁlﬁl*/l\ééﬁﬁlff?% v BEIA, (REFINEERESE None, HSEMRMRFE 4 A%
ZO W IR .

B, IAETE—2AE, ARMEBPITH M ERAES A AT R IR IR EE 54 . B,
+= X JFHI YR, HASW A TTHE RS (a_1ist += [1, 2, 3] Ha_list.extend([1, 2,

31) —HEERS P AY a_list, T some_tuple += (1, 2, 3) fll some_int += 1 NSA]7H T
%),
A=

o ARFATH—DAIAEXSR (1ist, dict, set %¢45), FATRIDAGEH RLLRFE R IR AL E, Bl
TR E AR BN EREE.

o ARIATE AW ZEMR (str, int, tuple 555), Fra R ERZERES ZAMFERME, H
JU2 S A A E R R B2 R ] —ASH X 52

WARARAE AP B AR A R AR R, ARATLAGEA] is 2504, sONEREL 1d () .

2210 RS HMESHROHEY (EBIS5IRER) 7

THICAEAE Python FR SRRl i IR(ER 20 . i TR AR B8 7RIS, PICAEE & AR
BB RAFEZBBA M, ARG RSN ART Al 2 oy L BT R A RICR -

D) s iR o] — 45 R oA

def func2(a, Db):

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

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

RILT- B i E A T s 5
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2) il AR X AN R AR L AR, T H AR
3) JE I A ATAE (EIAT BB ) X4

def funcl(a):

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

args = ['old-value', 99]

funcl (args)

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

4) Tl RS — D S R

def func3(args):

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

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

5) BEAE— RSB PN B {E:

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

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

args = callByRef (a='old-value', b=99)
funci4 (args)
print (args.a, args.Db)

JUF AT 24 PR AT M A
PRI S PR AR ] — A~ 5 S R TE AL
2.2.11 3nfa#E Python sh eI &k E%] ?

PRAPIRIERE: MU RCE M, s M AT AR S, B, RSrAl2E X 1inear (a, b) (IR
Bl EREL £ (%) KRBT a*x+b BY(E. FTRABEH PA N iR B

def linear(a, b):

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

return result

i — AT R

class linear:

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

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

TEPFPEOLT,

14 Chapter 2. BEXFRERFHZE
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taxes = linear (0.3, 2)

o — AR, (#15 taxes (10e6) == 0.3 * 10e6 + 2.

AR G5 A U RS ELAE QRS IS . (H, HTE R4 R R BB il ARk 3L
X4

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

XA AR 2 AT iR RS

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 () fil reset () KX NILZFE T HE BRI Z A EEL.

2.2.12 y0fF7E Python hEHINIER ?

— R, WHAEI T K copy . copy () B copy . deepcopy () o ARFTAXIRERITLAL S|, HZ
KR e AT AR o

FLBERF G AT LA . BlAN T HRA copy O T

’newdict = olddict.copy ()

JrA ] AE ) A S il

’new_l 1[:]

2.2.13 MR IR RB FESE M ?

XA B E L x, dir (x) R el R0 7 HE Y ) A 8 SE 1R P A ik S K2R B
E SN JEPEA RIS

22. BiBES 15
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2.2.14 FARELIEA R TR A B 7

W RVESMOABIR, RO RIFABRIERA SR TEAR L, AR 2H— DS IR E 2 HEAME
def fll class iAW, EAXMROL T IR(ERE— DA S. HIELAT AL

>>> class A:

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

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

ATERYE, S —AEAR BRINERIE TSI IS A AR B G, PRI R LI A
MR A B—ASEBI . (B SLBI Y 44 PR TEVARR E b2 a 22 b, DPUNA ISR E ) T [R—4
{H.
—BORVLARI AR RAZ A A E “HITE” FREEM AR BRARRER SRR AR, X
[F) L R A A0 SRy ST RE S S A
#£ comp.lang.python ', Fredrik Lundh 7 [u] # A ) AR 15 2845 o — AR 28 EL
BRARF I AEAR AT IR LB B 5 R 44 7 BT I Ik —4E: 4 (FR) A 2 RS IR ER)
AT, EIRAATET——Fr AR E M 24 FRIME IR PRI T 48 (drds 250))
HBRAZMATHIA (FZR) -
------ HHARAR Z B E A R E 2 7 BURA A 2 T A 51550 |

2215 ESEHHORERRM: 2 ?

1251k Python NI HAT. B IEX BT

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

M TFE S A B AR R IA A M FaAF, DA EACRSA & SR 2 T

’ ("a" in "b"), "a"
A2
’ a" in ("b am)

XFF ARG AT (=, += 45) RULFREA . ENFA R B IR IE AT M2 IR TR f) T TR 2 AT o

2216 REFS5 C Y2 ZBiEEMENIEREA ?
A SRR

[on_true] if [expression] else [on_false]

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

f£ Python 2.5 5 ABCIESRZ 1, WLABIE 12 il 2 a5 A+

[expression] and [on_true] or [on_false]
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SR X FIMBGE I APRES: . A2 on_true HAGT/RIGMERT 45 BRI SR . FrRA, i ... if
else .o B BR S

2.2.17 EEHR LA Python RERBHBEITERF?
AIPA. % 2AE lambda iR Lambda KELHE . HZFAT =K H Ulf Bartelt f7R G110 :

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 Fibonaccli 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,Vv,k, f=lambda xc,yc,x,y,k,f: (k<=0)or (x*x+ty*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,v,k,f):chr(

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

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

# % v / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on X axis

HAEFER P, B4R

RS EG IR PRI R EEZ RIES %11]@@%%720 (RO ETES BA SN AT 4K AE
WSROI E R SR BN, SR ST BN EWNEIES. fiil, divmod () 2k
RO S IR B BRSO R AR

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

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

TS Y ERENRHLERE MBS E R R ETE S . Hik, MR SHO N divmod () K&
TR A

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

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

2.2. BiES 17
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2.3 {FFFFEHR

2.3.1 M E <t 0\ RS 7

TR E — A/ \HERIRS , TR R RO — D FR—A NG EORG TR0 M HI R . BN, B
7" WO /NHER 107 (HHERTY 8), A

>>> a = 0010
>>> a
8

FAHERIBR FIRERT R . R SHE T N PERIEC BN — D — NG R G FHX 7Nk i
TR KRG E/NE . BIANTE Python fFREE: Him A

>>> a = 0xab
>>> a
165
>>> b
>>> b
178

0XB2

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

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

L BERR AL 70 1) FHUEE o C RIRREORORFF—2L, I HEiFasEfiiE 1 // 5 MEPRERTRZEME L % 3
IS 1 —2.

X 1o% 3R 3 A TUER S B ARR W W3 M IEEMTR SRR 2, F Bk BAE
AU 1 s J SR >= 0 KHCEMIAL. AR IAERS ]S 10 I, B2 200 /NFH R i J LIS ?
-190 % 12 == 2 @HALRY; -190 % 12 == -10 N2 SFECSMIRR .

2.3.3 IR FFHRERARF?

KT, A NE R int () BAEKERS, Flh0 int (1144') == 144, BHL, A float ()
BEMCRTE SR, B float ('144') == 144.0,

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

AR AR R R AR T, EAEMHNERE eval (). eval () BWHESERZIH H
A W BN RE 2 18 A B A VR A AR ZE 0 I A ROR 19 Python R . B, BRI DAL A
_ _import_ ('os').system("rm -rf S$SHOME") PSR Z H .

eval () B HARECFfRER Python bR, X eval (109") FFFHOEEAR, Bk Python
A AV HERE E A0 O BRAM) .
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2.3.4 I RBFRIRAFIER ?

BIANESGRCT: 144 g E AP 144 nl (il N B R BUM S str () o WSRARERIR 7S dk il sk Ak
HIEC, AT N E AL hex () B¢ oct ()« FEHIFHAE ML, #5215 f-strings 1 formatstrings £ /N7,

BN "{:04d}" . format (144) A J% '0144" T "{:.3f}".format (1.0/3.0) 4i% '0.333",

2.35 I{TIERIFTTE ?

TCEBMU, HMFRFR RTINS FERZHIEOT, N AREEZE 0 45 Fhs 2 A 1 —
TR B2, SRR ZE A DURHE 2 Unicode XXt 4, 2 1io0.StringIo X4 o}

array FEHR:

>>> import io

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

>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sio.write("there!™)
6

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

>>> import array

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

array('u', 'Hello, world'")
>>> af0] = 'y

>>> print (a)

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

'yvello, world'

2.3.6 nfa{EAFFrEREMERN/GE 7

GCEZUE SR SiE

o BRI B — A KF AT A U B R RO i X e T I BRI T A AN 5 iR AR
AR XAR N TRHALTE T case Z5H9H) 2 HIY:

def al():
pass

def b():
pass

dispatch[get_input ()] ()

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

# Note trailing parens to call function

o [ NERE getattr ()

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

LR getattr () AHTARMIA G, WAL, KL, BREE,
FERREPE 2 R B T ANy, pilhn:

23. BFFHH
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class Foo:
def do_foo(self):

def do_bar (self):

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

i locals () B eval () KfRHTH KL

def myFunc () :
print ("hello")

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

f = eval (fname)
£0)

R [ eval O MR HAK . WERIARREXS ELTRTRIING, DI RER AT BRI
AR R BRI TR 475

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

LA s . rstrip ("\r\n") WFRFH s AR MERITA 8T, AR AL RS IR
fias s Fonzdr, HARRBAILZAT, WM A S AT AT

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

. "\r\n")

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

'line 1 '

F T HAE— U4 7 SO AR B AR, BTDABE s . rstrip O XA X TARSR YR

2.3.8 B2&F scanf() 5 sscanf() B4%t R4 ?

BEA AR R -

X 1T BR ) A SERT, o (R RO MEE I 2 0 AT EE X R split () R AT INETFRR AZSHE
SRR EATE, SRGMH int () B float () FFFA TR FAF RN EUE. split () XAk
1)7sep” 2, 1 T INBATEH 2SS LASMIG 23 B AT 155 B o

PAT R AR ASRENT, IR S CHY sscanf () HHRK, MEEAIEMES .
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2.3.9 'UnicodeDecodeError’ &’UnicodeEncodeError #&izEHA4ER?

T, unicode-howto

24 hgE

241 FHEFKIBT . ZI0FTIBRERE ?

BT, R H5E, RIS TIRA T R RO S
* A[AfY Python SEILEA N FIIERERS M. A% FAQ FHF A2 CPython.,
s FTMTTRERRIE RGEM 57, JUHURAEIRIE 1/ O s AR
o TEZARMALEATIC AT, WIRZHREIRRF H YU (WS profile Bi).
o S EEE AR RV AR R G PO IEAC (S timeit BiBR).

o SRZVEE N RES I ARGETE A AL A MDA 2 11, 2 RPN E SR (Gl Sl A ]
HAbFEA) o

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

o MBRUEFEFR AL T AT R LE B R JRE RS, ATRE AR RRORIIE) oS RT R AR T B A
FHER. T CHMEHEIE, BIUnAEREN— sy R, XREM. fln, EHhRE
list.sort () WEGESAMKE sorted () MEIATHHNT (B XEESPNERRG, HSH
sortinghowto ) ,

o G ) T 3 (AR A8 CE R 2o T AR . SR RGO I S AT D AR, R AR
f%) IR 2 G BERN S, RS @AERU N DI RE S ERERT Gl 20l et = A A A5
).

WRARE L3554 Python FLVFRYRRE], AR 2H —L T HW DALEARER . F4n, Cython W] DLRFREHE
M) Python ARSI A ity C 4, H HLAT ATEVF 2 A FI-F-& B . Cython ] AR 4 (FHWTiE
E‘J?’éﬂﬁ*%) AT I AR T MRS AT BE . AR C i B REA RO, WAAEC 5 CH-
JRASER

hs%:

LI PERERE s 1) wiki GUH .

242 BETFHRERE-ENRBTYATERMTA?
str fll bytes MERAAAN, FILEZAFAFE TR - RACRRIE, Rt MERaad— -5

MG TE—MEOLN, OBt B A R k7 .
RHERZA str MR, WHEFNHRZFENRA—MIIRFPIHAEL BTN str. join ()

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —EEAMM BN Tk 1o.StringIo)
WL str MR, BN AER (+=258F) ¥ bytearray X4
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result = bytearray ()
for b in my_bytes_objects:
result += Db

2.5 F5l (JTA/FIFR)

2.5.1 tnfafE AT R 2 B H#HITHR ?

KRGS tuple (seq) AIFHMERFS (SEhn BRALE AR ) Hetioh BA R R HEZ WU B A ] 2%
ERbpInAi

i, tuple (1, 2, 31) 774 (1, 2, 3) ifituple('abc') j%4 ('a', 'b', 'c'). WRSE
H—ATCH, EASR BRI Z R [E X5, P A SRR & 5N G 2 75 Sk T AL s AT i B
A tuple ().

KA ELS List (seq) RMPRHERFH i nl kAR G40k Hoa A R HES I AR ) 4% H g 35 . B,
list((1, 2, 3)) =4 (1, 2, 3] M list('abc") J%4E ['a', 'b', 'c'l. RSN
%, BEety seql ] AREERIE—EIA,

2.5.2 HAaRiBFS?

Python J¥ 41 (i IEA0 s B/ E A F S B RE 5. MTERFS, H—DNFSRHOIm 1 HE - ANFS,
KL X T ETS, EECE—ANFS R -GS AT 8 -2, RIEEHE. AT PAIAH seq[-n]
WA T seqllen(seq)-n].

M B A RTT . Bl s [:-11 MR IR PP R i n— 74T, X ARRAS R4
H AR R AIRATAT -

2.5.3 n{aqLAE R BV RIS K FES 7
il reversed () WE R, iXs& Python 2.4 HRHiTfie:

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

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

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

2.5.4 H0fa MBI H B E E 1R 7

A RAPATIARAE R VF 2 07 VR TR, 1217 Python Cookbook:
https://code.activestate.com/recipes/52560/

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

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

Q)
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(R L —5)

del mylist[i]
else:
last = mylist[i]

WERF R FTA CRA T A VR R (R EAT TR R hashable ), X3 H 2 HHR:

’mylist = list (set(mylist))

RPN R R, NERE I, AR e 251

2.5.5 Wnfay7E Python a2 %4 ?
it A 51 2%

’ ["this", 1, "iS", nan", narrayn]

PIFAEIS [0 2% 7 A4 T C B Pascal ¥4 FRIXBIAET, python 51| n] DAL 1 2 AN R 22 A X
%

array BEHGASRME T QI AA BEFIR I EE RN I, HERNRTEEZRYIRE . B2EE,
B TRAHAR Y Rl 1E LT A A PRI ZE IR AL R 254

FIHREL Lisp #EaU0 %126, W AGE F JeALE Y cons BT :

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

R TR, WA SR R e . X UL lisp car B2 lisp_list [0] , i odr 2
lisp_list([1] o HAGTERHAE BRI EBIRMEA XA, PO EEH A Python 511218152

2.5.6 RIS HFIFR ?
R RE S IV — X BRI 22 4

’>>> A = [[None] * 2] * 3

WERARATENE, FERZIEH:

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

g, BIRGH—TUR(ER, SFEINAEZ AR N2

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

HA B RLE TR~ XPIRPATEE B A2 BRI A, B2 0@ AR5 . <3 8l T
KB 2120 34510 WE—ATWR LA TIra1T, %X NSRS

WA R SR8 — NI f KRS, AR5 H AP RICER AN 9 2ok IE T

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

DA T 3 AR IR ISR SR . Ut T A 51 Rt X

w, h =2, 3
A = [[None] * w for i in range (h)]
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BCE R T AGE B B PR 9 R ;. e e 44 )2 NumPy

25.7 B A ENAF—RIIMR ?
A DA 92 e

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

2.5.8 Aft4 a_tuple[i] += [item’] KERITIMERSIEZRE ?
B B F LI SR AR, — IR LS A B T RIS, —27E Python HPELE [ AEFIR
T AS R ] % 52 .

SR AR AEAT AT TCZH 418 1) W] 236 G 0 28 ik ) 9 it R R A (4 1 DU e ol L, (BAE B3R
ITAPA List il += K286

UK S XA

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

TypeError: 'tuple' object does not support item assignment

KA FRE R RS WA 1 2 5XR a_tuple (0] MM, TZMRHN (1), HEFRNR 2, HY
FANKE 2T AR 2 I TR 0 SRR, FUAFATA GBS ST TR TR AR 4

FERJZZ A, DA ISR AT A B ) KBS Xk

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

TypeError: 'tuple' object does not support item assignment

i FIRALR RIS, DRI 22| S
SRS {5

>>> a_tuple = (['foo']l, 'bar'")
>>> a_tuple[0] += ['item']
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

KAEFEH R NERIZ, A — N NIZHA SRS BORAIRES, (HRISMEREAAR T

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

M RXAE, RFHEEHIE () WR—DXREAT __iadd_ BRI, ERXTERAT += 158
WL B, I HLHGR MR 2R EE ) (0) X T I3kUE, __iadd_ SFHr TSR LA
extend HR %I, P THIRFLATATLAGE += 9 1ist.extend By “PREETX” :

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

[1]

KA T
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>>> result
>>> g_list

a_list. iadd__ ([11)
result

a_list Il HpxI e sz ik, M5B BB R IR LEHPIRES a_list. MEMRASREH
e, RN ERTIN a_list ZHIFTGIHRE—XRETEE, B KA TIERAE.

it FEFRNTR TR BT, 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, WIAIRGE 7Y 5, HREAR result 510 T a_tuple[0] ELFR A —
Xtge, maPREVIR BT IR, O e4L R AR AR .

259 HBEM—I1EZ09HERF: {REEA Python f#f—4 Schwartzian 35i{g ?

WA AR T Perl 411X ) Randal Schwartz, ‘&3l KBRS TC WG 2 H HEFH (sort value) ™~ fyEEE X}
SR TCEITTHEY . £ Python Hr, ffiff] 1ist.sort () M key S5

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

2.5.10 IfTRHE IR PR E— N FIREITHRF ?
FEMNGIHEICHREA T, WERIERTHT , RIFERFEHRRITR.

>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs

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

sorted(pairs)

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

>>> result

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

wJa— SR

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

UERARGERFE A Z B, A2 AR T RESE = 0BT X AT 2 BT 9 e S SR, XFTKRp1| 3k
Ui, BRHEBILTREORM M. fHA? B, append () BAELMEHMEALT, BAREMEMNT—
SO R G R AR AL, (HE VIR ER T B AR, 1 AUV & . 58—, 3k result.append”
T BAUOMA BRI . BB, AT IR ik L8 ek B T S PR AR

2.5. &3l (ABIR) 25




Python Frequently Asked Questions, £[F] 3.9.0a6

2.6 MR

26.1 Htam3?

Kol PATRIE M IR IRFEX R KX ZPCGEROR AL B R, SRR RS THET
BB EE Ustk) MRS (O5k).

FADAEE T — DR A HANYE, PRz AE2E (ES) , BRI LNE R, XA n] DS i
PAROR L AN X R, Bildn: AR — > Mailbox ZEFRALIRAE I EA T k., BRI
MboxMailbox, MaildirMailbox, OutlookMailbox T AbFR& Fhi E HBFEHE = .

26.2 tAaRKHE?

7 ik S bn B ORI W TRANR x ERJE, @HEFCY x . name (arguments...) .

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

2.6.3 {t4a self ?

Self HJg 7k — DS EEMAFR. B XFFREANRBENLH <, H)5EE meth (self, a,
b, c) bR EWViZEFRN x.meth(a, b, c) 5 XNFHRHANHESHF AN neth (x, a, b, c) .

BESF AN L LR EF iR G AR R XAER “self” 7

2.6.4 IfTIEEMNRET HBTELRHH-FAR—1 36 ?

Al I N BB isinstance (obj, cls). AT PAFRBE—ASTOALI A2 AR A AN 2 2 1
WAL ALY R — AR, Bl isinstance (obj, (classl, class2, ...)), tH#]
PAREZE FEA X 52 /2 75 A Python P B 2814 vp it — AN RA XIS, 4N isinstance (obj, str) 5§

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

R RS BRI ASEHR )T HE LM isinstance () WARZIRACIF AR, HIEHHTH
[0 R AR SR A SO R EPERFE AT R, TN AR R ARG BB T 2 JRMUR [ 1Y
Ho BN, ARARA A PATHLEERAE BRA

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

HAFRITRRAEIT A K EE L—4> search () J1ik, RIGTHMNE:

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

class Document:
def search(self):

# code to search a document

obj.search()
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265 ftaRE?
AL 2R R R BT (AR B RER) o BRI — A5 = 3F ARSI Horp — ki AT
e BERTDARIE—SHE, BRI RSB TR LB, R HA I IR AT = RO

Python 217 b3 Al DABRAASE IR AT B, ARSI T —A2K, mERATHRBITCE, ERIAEA
HOEIE IS NPNCE

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)

X B Upperout REPIE X T write () HEERA TEN self. _outfile.write () FEZHI
FEHATFRE ARG A M EESETS T2 self. _outfile X% . ZitEiET
__getattr_ FERFEN; WHSH IEE S T A R BT M EZE R .

TR TG OO, AR S Sy . 5 R PR IR TR B O R 2 iy, 36
WWAE N __setattr_ () ik, FFHIZFEMUAAUVINOEE, _ setattr () HYEASSBUREAAY

T LA ARG
class X:
def _ setattr_ (self, name, value):
self. dict_ [name] = value

KEH __setattr_ () LIUHBN self._ dict_ KA H GHRFRFIRST XN 2 T3 TC kR
I

2.6.6 NN EBE=EIARAESCF AR PE LBIHIE?
P ER super () PREL:

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

A4 Python 3.0 Z FifIIA , G5AT AEIEAEREHIZ IS : MFi4M0 class Derived (Base): ... ZHffy
FiE L, AILAKFTE Base (& Base HH— S g XA meth () A Base .meth (self,
arguments...) . XH, Base.meth @—MREEM I, PIETRESRML self 240

2.6.7 IfAILALRCEDLAEE RS B3k 7

AT DAN R E SO 4, FEIE L2 W LS b2, FFAERE AN i 5% o SRS T TE 4 31 44
A, AESE B BaRBOR. RS —F, WRAREsS g (B, BT al iee) 26 A
B2, XA AR, fin:

BaseAlias = <real base class>

class Derived (BaseAlias) :
def meth (self):
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(R L —5)

BaseAlias.meth (self)

2.6.8 nfa BIERISKBUBFIRIE R TG E?

Python SCRFEFSEAEAIFS L (78 C ++ B Java 178 ).
XEFEESEE, AT FEE. 2RI E, A eI E T B 24

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

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

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

XFALE c KL HE isinstance (¢, C) NE, W c.count [AFEMFE] C.count, BRIEW c B,
WEM c.__class__ |3 C W REAT PR ZRErER .

R A CIENTAENGS, B self.count = 42 XFERYIRIERAE self H HH LBl —1 4
Sy count” A RSB . AREHHT 0 RSB A AR A B IR ZEA . TR RAETT AN TRIE 24

%B:

C.count = 314

WSO TATHY

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

SRINT, BRATHS T IRRCR I S BRI {5 R A ] B AR R ek 4

def getcount():
return C.count

IR RRBRAE L), AR MG X2 (SRR SRIBIRWAGH ), T ARCHERE T B
FHEE .

2.6.9 tn{ay7E Python hEHMEEH (FHiE) ?

RXAEREL R BB T A, (BRI et B e B R SC
1 C++ i, REEMHE

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

}

F£ Python H, fAZiin S — MU KA, SEHEGASBERITA O, Bian:
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class C:
def _ init_ (self, i=None):
if i is None:
print ("No arguments")
else:
print ("Argument is", 1i)

XAGEELE R, HAES R RS HGT.
PRI AZAR— A R E SR, Bilan:

def _ _init__ (self, *args):

AR IR 5 338 T B A D7 48 S

26.10 H=RX{FEHR __spam , BRBE—/1%XF _SomeClassName__spam Bji&iR
1%'%\0
PABURN RIEAT S A2 ol “H 487 DASRML—Bhoe SCIALA 8 5 &) B A 230 7 X ARATIE

__spam RS (ZARIHPIATRIL, 2258 TRIK) ALY _classname__spam,
Horp classname SZER T AR T R LI 24 RIRAFK

XA REPRUEAL B R SR 7 475 98 AT LA )7 _classname__spam” Jgi o4, FAf 722 8 {H t7E X 52 1
_dict__ Halil. V% Python F27: B3 MAHRAN X AP ALAT 2E 44 B o

2.6.11 2ENT __del__ 7%, ERMERMREZFEAE-

XA LA RER A
del {HAIA—EWH _del () —BEHZBOXZRAS IR, WR (5T R38F, A2
_del_ ().

WERBARAE O e (B, AT — D RHE R, ARG HA — DT RINERR), W
SRR KT A 2R B2 . 45 Python /R T— MNMAEEAKAS X FETEER , (HAERIRESH5] H
WHGER G, BIRIEASRTTRERR B —BRRDRE T, WL __del () HETRESTEA T EFIFHBLI B
BB . XX T EHEI AR, RIEEA T FRRER RS, X5 __del () WHEPATI T
BRI . BIATPAIETT go.collect () SRl [Ffl, (HAE—SfSR BT, XKL A LB EIL.

RUSH G ESS, (HAEMTS B LA B close () ¥ELMELE A 522 J5VE Sk 52—
F . XFE close () HETPABERIM BRG] H X 20 @, AEEZEMA __del_ () V%
_del_ () ¥ close (), IH close () FERAARTTDAREE—XF 52 £ vk i F o

T3 — R IEERE | I 2 ] weakref B, 2B AR VFEFS X R AN IG5 [ V8. fildn,
PR B S5 A Nz H A A R s | A 555 1 (AR SR 24!

Ja, AR __del () JRGIESH, SHEEHEITHE sys.stderr .

2.6.12 NfRERLETE R FTASEBIBIFIR ?

Python ANEREFA (BANEIA) AYFTA LB BT AR AR R Bt A T amAe , DA I PR B A S 1l Y
55951 B 2R R EZ T A 5L B .
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2.6.13 Aft4 id() MEREERTEH—E?

id () AR —AEEE, ZEEBCTE XTSRS ST P BRI Se ME— 1Y) . [ CPython w1, BN G2 N A7 b
Ik, P 7§¢EM WA IERA 2 J5, N — B BB R G 0 BeAE WA P RO AR L. X1
UL T R

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

XA id J& T2 RTAE AR IR BN, FRERAT 1d O VARG RN ER . SRR A id X R A7)
AT REEPRAS, HAEXHZX R 7 — 5]

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

2.7 1EIR

2.7.1 O Gl3E.pyc X ?

WA R AR (B0 E 24 50 B a3 SR8 G S B ) ) S EHEXT Y. .« py SCHEATE H
SRR __pycache_ THRETFAIE—MISERMIFRBEA .pye XM % .pyc XA SCHES HIITF LD
SR . py SCHEZMIE, LA cpye AEZ, PIEERITNEE T E R E python “HEHIES
A, (HES 0 PEP 3147,)

ToEANE - pyc SRR BE SR P2 A 5 IR SO H SRAFAERUSR R8T, X IR __pycache__ THET
R . ZEEIRUE, WERARASE— PR IF ZREFF R AT — H P B iz A7 A% e B st mT 8 A& 2 1) Al
M Web filk 555 5k J@ T X A g o -

P dE 1 % T PYTHONDONTWRITEBYTECODE FRIEAZ &, 4 M) X4 4R 5 ABi I H Python H A @Y &
__pycache__ THRH KO RIFHIE AT HEMEES (BUR. A= E%5%) w3l
fd.pyc X

e P2 1T Python ARG T A, HILARSAIE cpye X B, WRRE M EmZER
BRI foo.py, BXFAT A B xyz.py, MRE1T foo Bl Gt A Z ik 4 python
foo.py), WA xyz Q@ —4 .pyc, HH xyz BHIRAN, BASHK foo fI@ .pye XM, HH
foo.py NEBTAM.

R E W foo 1A _pye M I H R BB S ABH I _pye it
py_compile #ll compileall Bk,

py_compile BHREEW AL M. —FBIAR R E A IR T Y compile () AL

R AT DA

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

KR cpye XMHBAS foo.py MR E TR __pycache_ T-H3 (SRR PAE LT AT 2ES 4k
cfile REHIZITH).

PRIBTT A A compileall b H ahdmid—AHEHZAHR FHTA X BARMETLEEMS
TTHRFFHIE1T compileall. py HHEAL & 24013 Python SCRY H SR (AR

python -m compileall .
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2.7.2 Ifa B SRR B R ?

BT DA AR TUE LR it name_ 4RE| [ CABHRZ AR, AR ERIEN '_main_ ', &
PR AT @, Gl S A2 bty AT RS B A, HFH R _ name_
ZJa . APITZIEHAE:

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

2.7.3 ML RRBEFAN 7

TR A DA TR :
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

[ R A AT DA R 2P 3R

* HILFA foo

o QAT foo 25 4 R AR

» foo P IFHITIHINAT

» foo 5 A bar

o QE T HT bar (975 2 R4 &

* bar HAmiFIH IR T

s bar FA foo (XRE—AZEME (no-op ), FHCLEA 4K foo HFLLR)

¢ bar.foo_var = foo.foo_var
wJG—HRWT, 2N Python ib %A R foo, il foo Y4 AT IR 2251 o
AR import foo , AFEHAERRAM PIIH foo. foo_var W, EALRFERI.
XAFEA (2) =Ml BRI

Guido van Rossum ZR DR ] from <module> import ..., A NREHRERET . &RTE
A B IR AL KRR 7 Rl N B R X R AR T T NSRS | R <module>.

<name> ,
Jim Roskind ZHSAE SR MBI 4% DA U A T2 3K -
o B (BRER, RBFIARE S ARELNE)
s BN
s WEHIRE (BN SAERGE A RAER).
van Rossum REYGX R, FASAMIE—DBEA N, (HIXR O s a 5.
Matthias Urlichs - B Y, PAEE e AR TEILIT T A
X SR R AR A .
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2.7.4 __import__ ('x.y.z’) iR[E <module ’x’>; tn{T 3k z?

Z M importlib K EL import_module () :

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

2.7.5 ﬁ?ﬁ?ﬁiﬁ?%kﬁﬂ@ﬁ&#i%ﬁ%)\?ﬂi XETLERRREEK. AftasX
?

RSP B A, Python SUFESE— U ABRHUR LU SCPE . PR AKX AR, #E— A HiFZ
RSN RE T, AR S A EEARIER , IR 2 BABHLR YOI A BT 2 0. 2558
BRI S R AR, T HRAT DA T 41

import importlib
import modname
importlib.reload (modname)

Bk XRMEORANE 100% 5 To—5K . Rt i H iE Ay A

from modname import some_objects

FREARSEGE T IFA I S AR R e MR B 5 285 3, WIS & OB BUA F S SE B ABE R 2R Lo X
AIRE AP TN

>>> import importlib

>>> import cls

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

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

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

WERATEDH2ERI G “BRiR”, R A ol 2 Tt -

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

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

i S E W iE) &

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

Guido van Rossum Y40 A ifbubA 7 AR OUAE, JF HOCKER S 1338 Python R JFHUTHMIEE . KEEL
MNAE— B[R] et & E o EX AT fE

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++;

Only the x++ statement is executed if the condition is true, but the indentation leads many to believe otherwise. Even
experienced C programmers will sometimes stare at it a long time wondering as to why y is being decremented even
forx > y.

Because there are no begin/end brackets, Python is much less prone to coding-style conflicts. In C there are many
different ways to place the braces. After becoming used to reading and writing code using a particular style, it is
normal to feel somewhat uneasy when reading (or being required to write) in a different one.

VFZ OB KR T U6/ 45 A e —47 B XA RIS, IR R TSRS a5 S X
PARIREFFEAT AT Y 1A BRAEREOUT, RV ZIE A —DERE (B4, 20--30 17) . 20 47 Python HJ DA
SERCEE 20 17 C HZHY TAE . XA UGE f T8 TTHIR/E RS - i WA s 2R A i e g
JE - Bt BT RR AR .
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3.2 At AaEENEREREEIFEMER 7

g SR B

3.3 [EHTF R BE R It RHERE?

P X R 25 R E

>> 1.2 - 1.0
0.1999999999999999¢6

I HIANIX & Python HHff—4> bug, HSIRRXEE. X5 Python X R&ANK, 1i-5IKEFG WA FEF S
HET T Y N

CPython H1fj £loat FAUMH ] CIEF ) double FAHITHAE. float MRMMERLAF EHRE (1
HOh 53 L) AR T BERIE S, T Python (] C #4E, M5 B A0 T A0 PR E o A B {258 PR AT
FEBE. XEWEWRESBEM T, Python i AU T AL RATES, 145 C Hil Java,

VFZ ] AR AR -+ 2E R B RN B b R . B, AER A A N IR JE:

’>>> x = 1.2

|

oo EBHIS LR 5 RS2 CIERID) WIERAIL B3 T8 RMIDARL, 174
L

’1.00ll001100l100llOO11001100l1001100110011001100110011 (binary)

(S50 A i aeiiai b VGIER

’1.1999999999999999555910790149937383830547332763671875 (decimal)

JAAY 53 (0K BER Python i BRI T 15-16 L/ NIRRT o
TR SRR, 1S I Python HREHY 3 mFFA—H.

3.4 [[fa Python &R E] & &)

AR
—ARIERE: RIETAFR AL, BRERNTT AERIZ R =], H HAFETR 2 B E AR
AR XA ITCAIRIBEZ (8] KA A 2 — .

H—MLEZ, Python FRE)FAFERYAN SHF—HE “EAR", ALMBIVERASRHE 8 Uy HARLE, &
Python w1, ALAZNEERA HF 74751787 HRCH HAAE -

3.5 At awhMEREENLFIFARAPEXER “self” ?

BLREREAE Modula-3 5. A2 5 Bl DAELZ AR HE «

HoE, WHERERl, EHREINASEEORIEA R R AL . ik self. x B self.meth() A
PAVEZEIBART], RIRERORE IS E X, AL meTiE. £ Cr+ i, DAl i sl et i
PRI (Rl as R SR A a5 R ) ——(HU2AE Python Hile A7 JRmBAL A B, B DA 22 4%
%g%ﬁi REBAE . —28 C++ 1 Java bR 2R LB R MERA mo AIg, LAl B e Sl 5
T3RA -
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Hk, XEWEMRLE R AT HSE e BRI, ARERRRIEE. £ CH+ Hr, AR R
MAFERAERTEGELE TR TE, WOHMEH :: BH4F - 75 Python H{RT] A4 5 baseclass.
methodname (self, <argument list>)., XXT __init__ () FEIEEAR, HHEEIREZ
VAR R W A4 W ST, A DAy S A28 iR .

o, B T AR RRERIEE S ST Python Hri Jail AR & (R L) 7E pRE AR FP IR A 2
A (O A SN 2R A, 3B DARR 2 R RR — MR N T4 i — A~ SE il AR
‘AR AR, B 2liiEEm il (TR ER ) o C+ il IR EIX— &, H2
Python WA, (UK TiXAHBMSIAENSBERE . fBHEXN self. var RIFHAFH T X1
e B, XTI SEGIAS R, WIS self.var BRE X ENTEAER E 2 FR5 1 AR
%@ZJE% P g U, R AR A LB AR A T AN RI W an 24 25 1A, 85 Z5 R Python {7 FH B
™44 A5 ]

3.6 At AR RHERAXPIRIE ?

F Python 3.8 14y, ARBEMIE !
TRAEFR A M SUEAT o= fEh A R

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

27 PEP 572 T i .

3.7 At 4 Python 3¢ Lehge (BI4n listindex()) EAGEREE, M
Hizhee (B4 len(List)) &SI ?

IE4N Guido Jifrilt:

(@) XFFHEEAE, FISFORIR R SE A 5 Pk - Wi (A ) miRfeles PaaEIsA
MLst, WBAEAL e BRI R BB MR ICTR . U — T IRATTRF x*(a+b) XA 24 5
5l x*a+x*b WA HIEL, PARGE SR OO FF-50HH A S i i fE L o
(b) MR EA len(X) AUFCRIN;, WURITE B EORAZFAFAR VTR E . X EFRATPICEF: 45
R —ARE, ZRORHF AR M, 2503 xlen() I, WACZHLHE x 2R AL H D
WA g, BB R EAPRIE len() BIZRARIIZ AR . UBA LB HIRA get( 2 key() T7i%,
BE AR IAFISA write() AR, FRATER SRS AR,
—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.8 Aft4 join() B—NFHBHEMAZIRITHLE?

M Python 1.6 JFify, “FAFHARFF AR HAARMER I, MPSINTTIANS, XL kfe Ay S i & M
String AL R BRI REM ] . X LEHITIEF RS REH) 2, BTk 27 AR
ANEPIR I — R IR R

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

ZERANR:

’"1, 2, 4, 8, 16"

S IR A PN AL Ao
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BB FERY BT R S04 (String Constant) ) H YA B R AR EMMBRMEE", SE2WFE, HE2F
FFERSCA H g — N EE . WIERTESDE B A7 B 4 FR b Ae il X 2 vk, WA 25 T A PR b
TECF EATTH

AR UGER BXFERY RSP LR SR A AT R R RO R . R T
ek, HTHEMER, $#split O EA—DNEFRTEMUTEESE L, FAEIMELT, R%
VR

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

SEXT AR SCRRRES, TR ] dy 4558 7 WA 2y B B 174 (BAEROAT LT, IR IR R ZEA%) -

join () BFAFHRINIE, PUATERNZITIANS, @R AT w78 LB 5458 71, FHAEA0
TCRZIEHEA A 5. HITIAR ST DAL AT - S AL RS 5, AR E O SURAEDET IS, X
TP AR G A FAURY 7 i

3.9 FEASH?

WERBATG 5, W try/except BREGRCHRM o SEFn_EAIR 2 B 50 . £ 2.0 Z HiAY Python fRAH,
PR XA 2B

try:
value = mydict [key]

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

FA YR dict FEATATISHGAT A key B, X AATE . WERAERXFERTT, VRE0 BAZX G AD -

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

M IERREE RGO, BRI A value = dict.setdefault (key, getvalue (key)), {HRF]
PR getvalue () BBEHE, FNTEFA R MM HIEFTIEM .

3.10 H{+4 Python thiF switch = case {§4) ?

PRATPAE S — RS 1f. .. elif... elif... else. BRINSERGXITAE. XT switch iBAIEE L&A
TS, E AR RS DA AT AT R R . AT S SE B TR B BRRES, SR
PEP 275 .

X TG E B AT REPE FP AT BRI 0L, AT AR — A>T, o case LIRSS B SR I A R &R B4

def function_1(...):

functions = {'a': function_1,

'b': function_2,

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

XFFXRPAM I, TPAEE M getattr O WERRAARE SR ERE— L
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def visit_a(self, ...):

def dispatch(self, wvalue):

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

BBNINEA BT, PINAGITRE visit o AERBAXFMEIE, WERIERAAZEERIR, K
HrE R BRI N R AR %

311 EFRERBRPENEE, MEERRSETRIERGISE
e, 7

R RERE, PR EEAS Python HERIUEIR /D —A> C HERR M. JEAL, 7R nT ARG ] Python.
P, — N oE B ARSI BN C AR SCHs

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

3.12 [Fi{F lambda RRXFEER SR

Python [} lambda KA BE L5 1E4], [ Python BYTETAMESAN BEAL P EAEFA s AR TE ) o ARIT
& Python i, X H AR — A" HEIY AL, 5HANE T HASIIHERY lambda K §1AH], Python [ lambdas
HRE—MEacrry, R EWIE & R 1% .

PRI 22 J2 Python FRSHE 20, ATLAZEAHTL Bl 7RI DR, (] lambda i AN A< HiE SR R 4L
I ME— I RARAN TG 2N R B A — K - X RS T BB 4 (5 lambda ek A x5
RAEUSE AR 1Y Jey AL & !

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

Cython F§47 4 n] PEIER#) Python B HUA 1S C 7. Nuitka j&—-Ff Python % i C++ fUR
Fgitds, BTESCRREEERY Python i . BEGHIFM Java, ATPAFEIE VOC .

3.14 Python i{a&FB 0 ERE?

Python 74 BRAGANT LT 528 . Python IBRHESEBLCPython (5| T BORA A RTINS, H
B 3 —FBLHIR AR T | IORER, I PR R B AR I 55032 o A AN T 5 17 A R BRI MM R BTy R 42
ge PR AL T PATRIR I SRIBIRIKGE T 7 B A AL & 2 40 e £

HZ, HABSCHL (N Jython = PyPy ), ) RTDMKHA R RIHLE], dnse iy bitl mIicds o AR 4R Python 48
WSRO 5T REE BRI T, WA 2257 0] fE & T 30— LE R R AR

7E—2& Python S8, PAFURY (7E CPython h TARMIMRAF) W RESHFE/ U4

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

5P b, i CPython W5 IVHECRIAT IR BT 58, B ANHIRMELRY f #P & KPR — 30 AR, XHF
RGN GC, X EESCIFRTGIARELAR R R a] ] Bg - (W] REAR RIS T[]k ) wioliedle (ROEH) o

311, MEFREBRBERPRUZE MEFKBSETRERENHEEIAG ? 37
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AR S v F AR python SEELAGACAD , IR 2 SO SCAF ek (] with 1BA); LB NAE TR
el XA

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

3.15 [Efa CPython 7<fi FASE % 18 #E4 far 35 [=1 e ¢ 1 ?

e, AR ChRiERME, WA RERAE. (21, FKATHAHE Boehm GC . BHET X $&EIWFH
(HARRIETE) ML, RETEALREWRR, (HHEAR5E2ERN; Zik Python (T, 7
BT . )

24 Python fix A HAGR HAR T, B4 GC A — MR, ZEASL Python 1, WA GC FEf#
PEIRAS AR HE Y malloc() Fil free(), A Python {3 AR 7 il A S € & 2B AL malloc() 1 free(),
M A FEATREE Python #Y. ¥ifE, CPython W] DAIEAfHLSZFL malloc() A1l free().

3.16 & CPython #Res, BN IERASHIER?

4 Python iR}, M4z Jryfir44 =3[0 o Python A5 AN RHFA SIS ORI URAFAEGRERS A, ]
RER AL X ARG OL C PEM LAY L AL R AN FTREREAEY (B8 Purify IORER) T H AKX N ) . (2
s, Python 7EiR I BE N A7 2l B B B X R

ANREE5H ] Python TEREUN MERFELE NS, W atexit BHGzAT— A%, SR HIERX LA

317 At aFRMAITATTIREIESEE 7

RPN FRTCAAEVFZ Iy TS AR, (e 77 sGE R 2 AR R . ATRAA A ICA LT Pascal
IESREG C 5545 BN RBARI/NMES , WPURA R EE, o AV — 4L T8 fidn,
R IR A ARIE M 0 A B = AR el

H—I71, SRR EHATE T P REAL. BN TR A AR XT S, A RE AR R,
FHBEABEME. BN, os.listdir ('.") RIEIFRYHTHFHRSCFRFAFHSIR. MR T HRHE
TN —TASSCI, X AT B R é&L%T 2.

TCALRA LR, X EWE — BAE 7o, A REAME B EREATICR . IR AR, XK
EHEIRA T AESSIRI TR . HAARZICE A UITET L) key, A HBERFTCAAIAES R ke,

3.18 FIF=WfI7#E CPython fhscEing ?

CPython {5 HSCFR_FR A K ER R, TAE lisp AR I EER . IS BB X HABRT SR 51 322
AL, HAEPIFERE PR B R R B AL KR B 14

RFARRGIIIK a (1] MERAERA S RN RNSRG ETE K .

AN SEEAT , RS IR/ FRI T — 28T by 3R o B A S I T i P s 24 %04
WA, 2B — e 25 ), AMEAE RS T ORI LU AN TR B S PR A

38 Chapter 3. igitfaf s MLiAE




Python Frequently Asked Questions, £[F] 3.9.0a6

3.19 F#ZIN{I#E CPython fhscEiag ?

CPython [ SN WA/ 77K . 5 B-RIAEG, XAERZHG LT Ak (H i Wi
1E) $ROETHEAFRIMERE, I HLSCBUE R EL

FUA TAET 2O hash () WEREOTA I 741 8EAY hash fUR . hash FCRD AR B AI4E1
PERER R T AZ AR K B4, "Python” [ hash {H°4-539294296, iiiipython”(—MEALA [ 1 FAFHR) 1
hash {E % 1142331976, #X)5, hash fCRS T 5 B R AP (R AL 8 . RSB s R A
AN hash ], XM T L EHEE R E -- O(1), H Big-O FRik - RAGR M.

3.20 HitATH key AR LH ?

FHL I Ay 2 SC PG B (E T S S A (EOR AR B . ARG IR R, WIHE R e A A8k
HHS A ER S R A H2, BT Ik B G ek FIr e 2 B o UL, R Ioik
TEFIABYEH . AR5, YIRS IR AR R R RE, IR REIE, PO AEA R . a0
RARZAERIAE, WASWEVE, PUAERM AR PR B R IES A AT .

SRR A PR R T 7, R o RO edl; %L tuple (1) QIE—ocdl, HA&
H 5512 LA Jedle AnlAem, Rl DA AR S .

CAFE I — SR 2 i il )y 5 :

. ﬂé}%i’iﬁ\ﬂﬁgk (X ID) Fli . XAEIEM, RS — N BAHEERE, ERT
HARE B

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

251K KeyError 5, S “ATHMIMNA (1, 2] 19id 5547900 id AfF. BAE3H,
WEZBEN] == R MR e, ARG is o

o BRI NI S XA, RO R AR R BIR AT A S B S5, A5
ST HEATC IR EE o

o AAVFSIRMEONEE, (BEIRH PABBUENT. MAREINSICEIB SN ER), RF Ry i —2
MEVABRBRRO A i . BB — DN EEWFIAE BRI d.keys () PREEMEAS ] /R LA B

o RRPIFMEF RS, ARSI R AR, B UGE AT A AR R TR 55 AT AR

A& SN RN A T RFAT ] A 24 B O I 1) 5 L PR 5 SR A B R 30 26 4 B A X R A
LRI H AT R & P EOCIRIE

WERFEEE, AT DARH DA 7 R R A W, (R R AR TS AR AT PAKF— A R] ARy {0 4

FE—ANREBIP, FEEBIFRBEA __eq () Al _hash__ () Fik. K, WML 7 (5]

FMb BT hash FUS5H) AT IR B SR RN A (EAEX R AT 7 (BOHMBESHY) H i R[] -

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

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

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

Q)
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(R L —5)

result = (result % 7777777) + i * 333
return result

R, Wl T A0 R B 5 R REAS AT DA B SR H B T REME T A8 152 %

A, AR, WHR ol == 02 (B ol.__eq  (02) is True ) W hash(ol) =
hash(02) " (Bl “ol.__hash_ () == 02.__hash__ () ), LBit¥MEEEEFH P, 41HEY
ANBEWE XL RR ], RN H AL T hash (E5FFF 2 A

Xt ListWrapper , A BRGNS RAE UL, QS FBA RE S AR 5237 o BRAFRIER AN S IE
TR A SN IE R /L axX Se RIS 2R, A5 A B 5 B R

b

A

S

3.21 [EMT list.sort() 2 E#H BRI 2FI?

TEPEREMRE RIS OL T, OO THER A il — 51352 — iR 2. UL, list.sort () XF&ik
TSI . TR R, EASREIEHIFISIR. XA, SEHEHI R, Hil
i BRI AR AR IS, A S RN R 51 3K

WERBERMIHHIR, HEHNE sorted () B MWEREMRBER T IEATIR P RIESH R, X HH#E T
HeFFfaRIml . G, R T e Ak Ak P 7 i keys HERP:

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

3.22 nfay7E Python thigEFSEhesz OME ?

H1 C++ Fll Java 515 H SR AEAOBEE DO HIE TR T R R 8O SR AL . VP22 NI 1 LT Y 2%
ISR AT B T A R

Python 2.6 7R /il T —> abc i, A E XM E I (ABCs). R A isinstance () Al
issubclass () FREELH LR EELH THEER ABC, collections.abc B EX T —HAEH
i) ABCs #5|lil Iterable , Container, fil MutableMapping

Xt Python, JEXFALFREATIE S AR, AT PASRAHZ D MSE M VF 2 AL 18—~ T A PyChecker,
T AR T 2ALE B

— AN AR A R T DASRAE A, T DAFE AR LS A 41 /Rl . 142 Python R n]
PAMENBIAZAT, PARBERE AR BB BIE R AL A2 AN EhaE 1 i, o i & ml DARE FH s
TR fRT B “AEARAD (stub)” BEILIEATRR SR, P DAMEHH doctest Ml unittest BB A = i HE
BRI TE TR EN:, PAst T g —1 7 RS .

8 24 IR 1 DATE BIFE Python FRANEERANA) . SRR AR P DA R LY. 5 b, EnTRES ™
o, PUORE DA RENARE PR R L . BN, append () J7 ks —LE RS R AR RIS IIET T
25 I REN N append O SCBUR R REMS ILAA AT LA, (FUZAEMIE T s x> e i
E14E 4y

FE AR AR ERY .

Writing test suites is very helpful, and you might want to design your code to make it easily tested. One increasingly
popular technique, test-driven development, calls for writing parts of the test suite first, before you write any of the
actual code. Of course Python allows you to be sloppy and not write test cases at all.
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3.23 [FfgFJf goto FEi%?

] DA R ORI “goto £5H”, B AT DA R EICR FH TAER) . 42 NN R gk v] DA (8 A
) C, Fortran F1HAE S 1) go” 8{ "goto” L5 T SR ¥E. Hilin:

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

except label: # where to goto
pass

EEA VR BE R PERRAY HR], X0l A A2 T goto. TEEAEA .

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

SERMYL, ENIARELAT RN SORHLETR - 85 RALRI A O ARHL &5 LEFRG 57 4F, BTRREH
AT

JEIRFAFER BT 1O (AT C R SRR SUAC PR AL Bl g (R IR NIk T [ 2E) B d
Ao WAL BRERFFAVERC ) G SR B U2, ISR A7 s AN SR VR IR St ok, Fedrimad i
GG FAFEE LR U AT . 24 r-string I EATRITUN H A, X 2L TARRIAR 4 -

AR AE 2 A & Windows B#424, , THYERITA Windows FGEI I #R G IERHAL:

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

R EIEAE SR DOS Ay MR, W2 PA TR Bl

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&4) 7

Python has a 'with’ statement that wraps the execution of a block, calling code on the entrance and exit from the
block. Some languages have a construct that looks like this:

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

£ Python w1, XA ZEH 2 A HIRHAY o

FHAlIEF , 0 ObjectPascal . Delphi #1 C++ il HIEFASEAL, BRI DAZA EMIHLALE 2 FLaa A 2 0 . X
FETS R LT - SRS SRR I R A AL B I

Python {1 BRI, S A n] BEHHEAEEA TS5 WAL . RT PAZH AR X GR A 5 sl 5 1l 57 )
Mo EXAEFFICIAE A ) B B S a5 e 2 gt RilEtt . &R m it el m s i?

B, RAANA SR E:

def foo(a):
with a:
print (x)
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AL BRI AU — N4 07X WU M. ST, Python sRIf Ay 5 FilRE i — i (B2 2
BA, SRAMAT WA A7) MAERAR, ERE A with BT gt i, Python 1)
B RS P (A5 A A 5 T T DRI

SR, Python RJ LA i MK S B with” FIEUE F R (R E) A ERFAL. (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

X EA S PATHE R EIVER [ Python FEIZATINRATZ FREESE , 115 —MRAS Kl B0 T— I
#r.

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

B9 FENTH 30 (ABC IS ERMETRZ —). BE T

if a == Db
print (a)

5

if a == Db:
print (a)

RGO MO A 5 — 2. iR, AR FAQ &R NG, B SRS ER; X2k
AR A

MR ER AR B S A TRIAR L BRI iEas A D) TR MbATa] AR F -5 o phe s i If 75 2204
INE, AL XIRR Y SCA AT AT AR AT -

3.27 Htt 4 Python HEIRFTHANKER FERES ?

Python FRVFEAESIZ, JCAHMN TR RBIRIN— > RHEE 5

L, 2, 3,1
(Yal, YbV, YCY’)
d = {
"A (1, 51,
'B [e, 71, # last trailing comma is optional but good style

EA FFZ R A AT -

WS, JSCTHB I PR MEZ TR, WEAESEMEZ IR, FAACALE E—A7 4
5. AT PARHHER, A &7 AR A R

AN ML S 2 S EOEAZ W ER . B3N
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x = [
"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

R EFIR T INRER E REE

4.1 EREAXHE

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

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

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

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

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

A (/b)) =Ff Python 4l :
1) 7£ Python YA B %S 1 (.py)
2) i CwmBHshismEmibe (dll, pyd, so, sl%§);
3) (i C a5 HHERE B MRS BT, SRS 3%, HiA -

import sys
print (sys.builtin_module_names)

45
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4.1.3 FHin{ag{E Python script #1177 Unix ?

IR B {2 [EIAAR S A8 T AR A T FLES — A7 06 ZE#1” BRBEAR %I Python B R Y 64K
H—Em A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BN AREMMIGE, BB

#!/usr/local/bin/python

TEXCHFSR—AT, BRARBTEF-& L4 Python ARREE I BEAE .

WNRARFS B AR Python fRRégR 1Y HAKER AR, IR TTPAMEFH env £2)7 . BIXARIK) Python iR RE#: T
EHFELHME T PATH RS EH, LA Unix RGN LEF TR S E:

#!/usr/bin/env python

RRAE CGI A XA . CGL AN PATH PREEAS Rl S ARFAT T, I DAVRAL 2T il 1) AR 25 1) 5 K
RS RAT

HEHE, H PSRRI KK, WS S8 /usr/bin/env TR X H ERAATEAE
env FEfF . TEXFMHFOLT, ARAT ARG M NI AY hack J73% (R H Alex Rezinsky) :

#! /bin/sh

nww.n

exec python $0 1+ms@"

nwn

XA — A IV BT, B RE AR __doc__ FAFER . Al AR IBA -

doc = "r"v . .Whatever..."""

4.1.4 Python thfF curses/termcap g5 ?

XFT2E Unix R45: FrifE Python JifiH & 47l 27 Modules 1~ H s 1B 7 curses Bk, {HERIA A 2 4
%, (HEE: £ Windows P& F AT H Windows H1{5 45 curses bk, )

curses BT HREEAY curses ¢, [A]HTHE S RF ncurses 1 SYSV curses HR Z A4 hfg, HLngie .
ANF P FAFE SR A EAR R . XERE XA A H A BSD curses BIR Y #ERSE, (HiE
H BIBAELEY 1 RGN %A S AFAE X AL -

1T Windows -4 ¢ f#i ] consolelib fEL.

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

4.1.6 At aRHESLEEHFFEIIE?

S5 DL ) 2 A5 AL TR R O TR E XS HON R . B2 FEE T

’handler(signum, frame)

so it should be declared with two parameters:

def handler (signum, frame):
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4.2 —fRMTIE

4.2.1 FinfaAE Python 25

Python 47 A P MIHAHEZ . doctest BB docstring H 5478 Bl P04 T, XF He it 255 docstring
RS2

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

N TR, ARIARLERR T BB . R 2R 2 B R 1% ] e 2K
INEEE AR XS BOMEE, BP0 E i (RO JRaRAL e R Dy ) o BRIt
2O, R RO AT AR ) SRR AR R, X AR IR AR 2

FEFPI “am @ xR R

if _ name_ == "_ main_ ":

main_logic ()

TEAR R ALY i o

Once your program is organized as a tractable collection of function and class behaviours, you should write test
functions that exercise the behaviours. A test suite that automates a sequence of tests can be associated with each
module. This sounds like a lot of work, but since Python is so terse and flexible it’s surprisingly easy. You can make
coding much more pleasant and fun by writing your test functions in parallel with the production code”, since this
makes it easy to find bugs and even design flaws earlier.

FEFP AR SN HA A BASEER” wmT A I E A

if _ name_ == "_ main__ ":
self_test ()

L] Python SR “ff” #211, HIR F 25 R AR AN 1 A H R RE AR T ATE AN AT A
I REAT I

4.2.2 E#H docstring SIE3C# ?

pydoc FEHLAT DA Python JEAS (%) docstring A7 HTML {4, AT DA i epydoc 3 H i i3 docstring 6]
7 API 3084, Sphinx tH 7] PAF| A docstring AN ZS .

4.2.3 BERF—RRAKE—1%8 7
1E2E Unix RGEEHAZHT R, SEENITEZM A curses, {HJ2 curses BIRICK T, MEPA%->]

4.3 2%
4.3.1 EFhERERASE?

—EEAJ ] threading #ith, AZEfiH _thread #ith, threading X} _thread FHR{LAY K
JE AR B T S A

Aahz ByIEHSE K threading HRE A —LL)4T s BT PAS: R hitp://www.pythoncraft.com/OSCON2001/

4.2, —RMHMITE 47



http://epydoc.sourceforge.net/
http://sphinx-doc.org
http://www.pythoncraft.com/OSCON2001/

Python Frequently Asked Questions, £[F] 3.9.0a6

4.3.2 BMEEWBRFET Afta?

—HEARB, Pram TrARERSPE. R ELRBBITRRI T, TERREEORS KX TR,
] LAY R R T R SR AR o B SR A5 Y sleep, 1B TEARRERS SE s T

import threading, time

def thread_task (name, n):
for i in range(n):
print (name, 1)

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

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

HEH (EFZELE) KENRITBITH, MR ERNFRRAIT! R RS L e d e m — 1
AR IEZ BIA S JE B AR .

T B R R YA R AEIBA T BR B AR A I —A~ B (R AR A5 Y 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)

Wl time.sleep () —EEREGRE, G S BV ST, 5PN ERERH queue
LA —A queue X5, b4 —DEREFEZITES AT append —A~4 R E] queue X, FL&FEF M
queue Xf 5 HRE S SRS R — B SRR BT .

4.3.3 ITBESHELE SN TIEERE?

The easiest way is to use the concurrent . futures module, especially the ThreadPoolExecutor class.

B, WRARRE S R ) o A S, AR DA H OS2I ] queue BLHRRAEAL 555 RN
Queue FHf— AT —MEAXMRNFIE, 2T .put (obj) IFKIMICE, HHATAM .get O J5
EHRBOTER . XL MHLEAMBHERE, PARER RS ME 55 e iiT—I

A A T

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')

QS
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(R L —5)

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% (1i+1))
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 AN i

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

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

BRI SR AIRECE Z (5 5 Queue JGRML T 2R .

434 BHEMERTEREZEREN?

Python VM N#R<Adi f global interpreter lock (GIL) KA R —fE] R — P Lii281T. @5 Python H&
TEF A 2 BV e YIHep iR DUE S IXE sys.setswitchinterval () #§%E. M Python
BITWAERE, BRI DA — 255 XTI C AU SE AR 2 I 1

PRI Bk, HARRZE R EE BLRR) PVM FEH G sE B e A0 MR . miskhs b, Py (int, list, dict
) WA RN CRIET BAERRR IR Y.

B, FHEEERE TR (L. L1, L2 2%5%, D, D1, D2 @7, x. y @44, i, j/2&int 4 &):

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

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

X =Yy
x.field =y
D[x] = vy

(N gkze)
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(R L —5)

D1.update (D2)
D.keys ()

XA R T

i =1i+1
L.append (L[-1])

7 1 HAR R BV E S AE HABRXT S5 T ECE R O Bl L del () ik, XWRES ™ H—LU5
Wi ot 5 SLAN S R AT KR BRI AN . SRR BE M3, B !

&

4.3.5 A HEMIERE BRI ?

global interpreter lock (GIL) 3% #{00°~ Python £ & it 2 R 45 4 LIF K BFIFE A1, WA ULF) Brf
Python f0RS HAATEIRIE] GIL B A RBIZTT, FTAZ &AM Python F# 7 H BEA % H —1> CPU.

7E Python 1.5 I, Greg Stein J¥ % T — P52 8AIAN T {1 (“free threadings” #pT°), #Fx T GIL, Ik
JEH GG ORI . Adam Olsen Szt tRAEY python-safethread 5 5 U 7 ARAURY LHE . ASERYE, H
?%)T%P’é% GIL T TR R ARRLEE R B, X P S IRAE AR AR NP e RERR A W R T e (B8
30%) .

EX TR E R A BEAE L L as FAR G ] Python! AR H TGRS XI5 AZ * R *, MARZE * &
& *, M concurrent . futures FHL ) ProcessPoolExecutor KL T —ANMRT R L N0
TRARAERIE 5543 A 245161, WA multiprocessing BIRALHEE APL,

B2 L C B MARA A (H C AR B A TSI, 0 ATELRE AT C AL AR
GIL, ihHABZARNIT. z1ib Ml hashlib SFARIEFERHC ST

WAV GIL Wiz R RS8, MARTEENE RS MRS ANIZILEXNSR .. AEfE, Xl
AREAE . BT HHENF 2 XM SSIE A 2 RAPIRAES, HIX 2 —MRERNTAE. 20100, /R
BB FA R 2 EZAFRR, REEIEEAIAL N B RS . AR BB E O A kA E
HIFR, XL [ AR RS RIS B RRERPIR S . G55

B PREEX L TAE R AT REAEIL B R A SE 18, B R [RDRE A ) AR 28 = i h s A fE . B =
RS B T LR EA TR I 2 i RS A RIS s IS £ .

e, REZ MR AL ZATDIRAS, IS 2R R AR — N R S e DR FL I ?

4.4 HiNfth
4.4.1 EHMBRICH 7 (LIREMICHBEXEYEIRE - )

#if os.remove (filename) B os.unlink (filename) , #F os Bt DAIRBUE £ 0. XK
B2, unlink () 2iXPRECE Unix REHH T 4 7.

MR E 3%, WiZHTH os.rmdir ()5 i os.mkdir () A& H3. os.makedirs (path) &4
B path FUEMIAFAEMH . os.removedirs (path) MSMMERH S HS, HEENEEZM; W
SRR BREEA H S AR NS, ATPAMEA shutil.rmtree ().

T4 AT PAMER os . rename (old_path, new_path),

R FE AW S, A £ = open(filename, "rb+") FJJF X fF, A E M H f.
truncate (offset); offset BRIA B U Hi M R H. ] AN os.open () FTIF Y T
] os.ftruncate (fd, offset), H fd B XA (—A/DyEEEIEL) .

shutil B A S T —AE AR EREL, 35 copyfile (), copytree () Ml rmtree ().,
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242 EREHTH

shutil FRA—4 copyfile () EFE. WEFE MacOS 9 A4 % i resource fork #1 Finder info.

4.4.3 BHIZE (HBEAN) Z#HFHIREE?

TR R B, B struct Bibt, AR PAEICE & b HIRE (GEE R ET)
HIFAF R I35 Python X4, L2 IR8K.

BN, A AR S SO R AR S FPAR 2R — A 2 A3 R B — > 4 g e 2

import struct

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

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

X AREE (PR REGT MR SR, AR AT LA array .

Ml s — HERERATE, SRR A ERIRAIT A Sc (X HR open () BREUEA "xb"). A0
R(BOA) A e 193G, SUFRUASCRBEITIT, £.read () 2R str XR, MAR bytes MR

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

os.read () B —MIRZ AL, BHEMAE SCIHEBRT— M/ NERUERIIFTITRI S os . popen ()
BIERE— SO GE, MINER open () IR —FE. P, AIREM os.popen () £l
EAAETE p 0 NP, AR IZM p . read (n) .

4.4.5 E#i5iE (RS232) &0 7

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

XTF Unix, #7& Mitch Chapman %& 77457~
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

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

Python L #H27 Z Z— R IRJE C SUMHMBFF I Z IR -

XFFAE Python Hrifi i ) open () BRELANE M ZECCIXTRRUL, £.close () M Python i BEFF I
FRCHE M, I H S KPARZM) C SCUARST . 18 £ Pt ml it e sk 8ob 2 H shadb .
{ELH1 T stdin,, stdout 1 stderr 7 C 1y 4FFRHLAL , 75 Python Ht XM E AT MBURFIRALPE . 24T sys . stdout .
close () 2x¥f Python W SCAXFRARE T XM, AHZ * Rex * KM 2 KR SCHRGR T .
BERPAR =H N C S RARAF IS, E RV AZIRIA SR E X e (N, X rlREs g3 b2 1/0
FIFRE) o QISR SE TS BHX AMIE, i os.close () :

os.close(stdin.fileno())
os.close (stdout.fileno())
os.close(stderr.fileno())
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AR AR 0, 1, 2 fUF

4.5 M4 / Internet 4R1E

4.5.1 Python thy WWW THEHA?

Z: [R5 P2 2% F- b internet Al netdata X PIEEI) A 25 Python A K EARE R HS B /R AL 78 AR 55 v A1 &
i web 245 .

Paul Boddie 447 T —14 7] FIAEZR MRS , DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 44 T —15 5 F Python web 37 RIS P T &4, W, http://phaseit.net/claird/comp.lang.
python/web_python .

4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?
T2 Id POST R BPIM IT, A2 AL RE R B EIS?

Yes. Here’s a simple example that uses urllib.request:

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

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

# connect and send the server a path

req = urllib.request.urlopen('http://www.some-server.out—there'
'/cgi-bin/some-cgi-script', data=gs)
with req:
msg, hdrs = reqg.read(), reg.info()

HE, BEEE S5 mMEE POST #44E ), EMFFHAHMH urllib.parse.urlencode () Ab3
— R BT, WREAE name=Guy Steele, Jr. fYif:

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

W%
2F urllib-howto 3K BT Z 7R

4.5.3 4R HTML JREERH A& ?
YRATDARE Web 4ifet wiki 701 $REIVF 24 006 .
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4.5.4 E#{ER Python BIZ & XBHF ?

(] smtplib HRifE L.
NIRRT B A H A AEMR A ARD o X AN T SR SMTP HpSU F2 L.

import sys, smtplib

fromaddr = input ("From: ")
toaddrs = input ("To: ").split(',")
print ("Enter message, end with ~D:")
msg = "'
while True:

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

server = smtplib.SMTP ('localhost')
server.sendmail (fromaddr, toaddrs, msqg)
server.quit ()

1£ Unix R4 HiA ] DA A sendmail. sendmail F2)7 1467 EAEA R RGP A—FE, HRHETE /usr/1ib/
sendmail, BHHFEFE /usr/sbin/sendmail, sendmail T} T <X ARA Frfsoh. VAN ZaRF
g

import os

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

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

p.write("To: receiverfexample.com\n")

p.write("Subject: test\n")

p.write("\n") # blank line separating headers from body
p.write ("Some text\n")

p.write ("some more text\n")

sts = p.close()
if sts != 0:
print ("Sendmail exit status", sts)

4.5.5 socket By connect() Fi:xEHFEEEZE ?

HE 2 select BiiibIH socket F4 /0,

To prevent the TCP connect from blocking, you can set the socket to non-blocking mode. Then when you do the
socket.connect (), you will either connect immediately (unlikely) or get an exception that contains the error
number as .errno. errno.EINPROGRESS indicates that the connection is in progress, but hasn’t finished yet.
Different OSes will return different values, so you're going to have to check what’s returned on your system.

You can use the socket .connect_ex () method to avoid creating an exception. It will just return the errno
value. To poll, you can call socket .connect_ex () again later -- 0 or errno.EISCONN indicate that you're
connected -- or you can pass this socket to select.select () to check if it’s writable.

#i[E): The asyncio module provides a general purpose single-threaded and concurrent asynchronous library,
which can be used for writing non-blocking network code. The third-party Twisted library is a popular and feature-
rich alternative.
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4.6 HIEE

4.6.1 Python th ARG YEDON ?

A1y

FrufE Python A8 T B T REFLAYMAFS 42 5 4l DBM A1 GDBM . BRILZ AMNAH sqlited bk, ZAWiHLp
BT — AN B TR X R BB .

REBRAZ BRI E 430 &R Wi ghife wiki TR SRECEZ/FE .
4.6.2 £ Python dhfnfa SLEEF X L4 ?

pickle BEMLHRPA—Fllw 8 M A 7 UM T M (BRI BE I ERAHT P SCIF . B
B ZRIARPY), IeAh shelve FEAHURT ] pickle A1l (g)dbm @l 6 54T Python X R iH5 A4k
T

47 BERKF

4.7.1 Python diE#E4 pREHLEY ?
random FRAEFFRLHSCIL T REBUACE ALAS , BEFTRIERS i

import random
random. random ()

XA E SR 0] [0, 1) Z [A] A RENLEE AL
IR VF L HARY L T R LR R, Bl

* randrange (a, b) &[] [a, b) K[ H)— - HEHEL.

* uniform(a, b) IR [a, b) X[H].Z AT AL

e normalvariate (mean, sdev) HHIES (Er) 7 RFEE.
A —BE R R R B P A TR A, Bl

e choice (S) chooses a random element from a given sequence.

e shuffle (L) shuffles a list in-place, i.e. permutes it randomly.

A Random 2K, ARATDARFHSEBIML, IR AT Z AL A RETLEC R 8 3: -
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CHAPTER D

¥ RAERNE W e &

5.1 fq[LMfEM C EECIEBCHERND ?

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

REHH GG Python 5 R X 4~ 28

S

5.2 AILUER C++ ESEIZBECHRHD ?

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 %
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5.4 tn{g £ C I T(EE Python i ?

AT I 48 A 1 B 5 2 K $RCh PyRun_SimpleString (), BE#HZBEANFHFH SN THEMK
B main_ W _EF SCH AT I AE BB IR [0 T AE KA S (BLFE SyntaxError) Hf iR [H
1o QRARARE T Zn 4, W PAfE A PyRun_String(); J§7E Python/pythonrun.c & F
PyRun_SimpleString () M.

5.5 tnfa#E C hIHEE Python FKixXK(E 7

] PAVRL ) il — P A 23R B AL PyRun_String () HMAFEETMCA Py_eval_input; EXMHE
R, W HERAE R ] 455 H

5.6 #nfaIM Python & higH C BI{E ?

XX SR8, R 2 tdl, PyTuple_Size () AR [ H K PyTuple_GetItem () A[i&[Al
s BB, XTI RN R PyListSize () fl PyList_GetItem().

XFFATH, PyBytes_Size () ALRPIHAK N PyBytes_AsStringAndsize () $ff—HERHME
R I ET . TS Python FATERITRENZS, I C 1Y strlen () R,

TR —DRRIRM, HEEMREAN N NULL, RS PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

A —AEEXT Python X411 15 )2 4% APL, Sl R g 2 04 fit——3% 2 Include/abstract.
h TN . BRVYF# A PySequence_Length (), PySequence_GetItem () XAEAYHE K- 51T &
J51) Python JP A HEF 4%, EAMNA AT {5 47 2 HAh A H AP Bl an 4L (PyNumber_Index () 4§) PAK
PyMapping API H{) & Pl 4545

5.7 tnfafE A Py_BuildValue() 82 {ERKERITTA ?

AEPA. WiZ[H PyTuple_Pack () .

5.8 InfaM C iHRAMRIIFZE ?

LA PyObject_CallMethod () RBORIAMIEAN M RIERETIE. WS ikt MBI
% KMl py_Buildvalue () BB U7 H AN B 457 iR I 2 40 A

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

A AR B A RS
) Py_DECREF () b,

BT A SCAERT G 7 seek” I IEFFAE ASEL 10, 0 (fBE SRR EEA7E):

AR ETT IR A ST VR BT R [T iR X

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

56 Chapter 5. #"R/# N\ L1551




Python Frequently Asked Questions, £[F] 3.9.0a6

Rl T PyObject_CallObject () &R — M4l h SRR, TR ESHARE, W

RARA0”, B SRR, WSS T HE ST, flr6”.

5.9 tn{aifsx PyErr_Print() ({ITENZ stdout / stderr BJ{ETAE) BY

Saith ?

1F Python f&gH, B L — 1 Frwrite () HIERXS . BT LRIREL sys . stdout fl sys.stderr,
VA print_error 5 H& FUVFFRUERIIMLEI AR, FEILZ G, i REAARIY wreite () TR R AIE

fafHb
HEX — R R R R 1o, StringTo 2!

>>> import io, sys

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

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

SRR & SO R B A XL -

>>> 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 4EHIIEIR 7

ARATPAGE i 0 7 sRAT — R TR S (5

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

WS RS (BB RAAET sys .modules ), EAPIMLIHH: 70
[ sys.modules ["<modulename>"] MHMH. T H AL BRI AT 644 238
PR HIIG A HAFAE T sys .modules i,

Z AR AT AT I ATy AR T R JE e (RIVBEHe G SRR 44 %)

e

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

M PyObject_SetAttrString () AHLH AR S E 2 v DA .

5.9. in{a##3xk PyErr_Print() (s{3TENE stdout/ stderr BI{EAAE) BIHIH ?
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5.11 #0{aq7E Python ch3}#E C ++ W& ?

WRIAREITR , ATARERF 2 T3 FEhi LBy a2 " 9 RS A" STRIR AT T 5 ZEABE 2%
T Python iZ1FI REEAUL, C Al C+ FEARBA RKIY KB I E G —A> C 451 (355F) FBUA AR
Python X 5 1) SFEM [ R T C+ R4

B C++ B, HSRCIRAES, HiEf Hibitit ?

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

YRRETF L NATAF G, WA BATAF, WM R R, (BRI — L5 HRY shell i
ARG, 10 HIXA bug /D, BEARAERLX 2RI )

5.13 wnfaifiky & ?

¥f GDB SN 4 — RN, B A Al ARETEY A i B W
TERERY . gdbinit SCfFH (BACH) IRmar4:

br _PyImport_LoadDynamicModule

X JmizfT GDB:

$ gdb /local/bin/python

gdb) run myscript.py

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

br myfunction.c:50

continue

5.14 FARTE Linux R4 L%iF— Python #iR, {BEHR/D>—E3#.
Ata?

KZHFTHH Python fUA AN F /usr/1ib/python2.x/config/ H3k, % H&H 4% Python
PR A S

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

5.15 MRS “WATEE" 1 “WATLH"?

A, AE; Python L HAMFRESAYITR, TEM AR (FIan, GEEAT “if” BRIk, Bk
B RAFE S =AFAFE15), il MESeR, HA5 AT, SERIZ I — R TEAR S DEH E -

1 Python w1, BRI DAREI] codeop Bk, XML ARH BT AT . BN, IDLE g6t 171

1E C AT LA AE I B 1 3R 5 /2 R ] PyRun_InteractiveLoop () (FIREFE MK ZAFEH) Ik
Python f#Ress N AUE A . BT PARE PyOS_ReadlineFunctionPointer () $§[A148H) H & i
AFEE. AXELZIIR, 550 Modules/readline.c fll Parser/myreadline.c .

B0, A Wb A 5 H Al T R 7 A [ B 2 A& bz 47 ik A 35U Python fif B &, IF HOA fig
FL¥F PyRun_InteractiveLoop () fE4F £ il F 4 A B4 k. B2 55 — g r 2 1
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PyParser_ParseString() i e.error ZF E_EOF , WHR LT, MEBEWEMASN T, X
— MBI AR B, K&K, RIECKRE Alex Farber [1401H:

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

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

node *nj;
perrdetail e;

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

return 0;
return -1;

PyNode_Free (n);
return 1;

IR RN py_CompileString () #HiFRILEIFATE . WUERGIFRNA R AT IR,
W EliEd A pyEval_EvalCode () RPUATR BRGNS . BN, R AR ARG o TSR gii
R, ARG R A FEE MR A- N FHICH PO B AR, R SRR et E s
(1) EOF” #EATIH# . N2 fd H) GNUreadline F2 (1) 58 7= () (ASHT REAy B4 1 J1] readline() I 2% SIGINT
):

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

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

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

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

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

while (!done)

{

Q)
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(R L —5)

line = readline (prompt);
if (NULL == line) /* Ctrl-D pressed */
{
done = 1;
3
else
{
i = strlen (line);
if (1 > 0)
add_history (line); /* save non-empty lines */
if (NULL == code) /* nothing in code yet */
j=20;
else
J = strlen (code);
code = realloc (code, i + j + 2);
if (NULL == code) /* out of memory */
exit (1);
if (0 == 1) /* code was empty, so */
code[0] = '"\0'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + j + 11 = '"\0"';

src = Py_CompileString (code, "<stdin>", Py_single_input);
if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || J* M">>> " oor %/
'"\n' == code[i + j - 1]) /* ", .. " and double '\n' */
{ /* so execute it */
dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum) ;
Py_XDECREF (src);
free (code);
code = NULL;
if (PyErr_Occurred ())
PyErr_Print ();
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"))
Py_XDECREF (exc);

Py_XDECREF (val);
Py_XDECREF (trb);
prompt ps2

ex

’

}

else

{

PyErr_Restore (exc, val, trb);

/* E_EOF */

/* some other syntax error */

QS
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(R L —5)

PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
}
}
else /* some non-syntax error */
{
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
}

free (line);
}
}

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

5.16 Tk FIRTE LB g++ 75 _ builtin_new = __ pure_virtual ?

BHNASINE g ++ PR, W B4 Python, Bl g ++ FEHiEEE: (7€ Python Modules Makefile H
H LINKCC), K&ty R (Flal: g+t+ -shared -o mymodule.so mymodule.o ).

517 GEEBIB— R, HPEpHAHiEE C hxxi, MEMBEHE
Python shscijl (fltnidEidgER) ?

), EATDAGRRNESE, Bl int , 1ist, dict %

Boost Python 7§ (BPL, http: //www.boost.org/libs/python/doc/index.html) #Eft T —Fp M C ++ FFTIHERVER
Jryk (BP, AT A BPL 467 | C ++ H BT R,
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CHAPTER O

FAQ: 7£ Windows {& F§ Python

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

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

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

’C:\>

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

’D:\YourName\Projects\Python>

|

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

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

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

C:\Users\YourName> py

IRJEAREY. 247 WIS AL AR -

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

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

>>>

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

>>> "Hello" * 3
'HelloHelloHello'

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

AT RE R BULETF A S AT SORE— R I TF45 » ST A2 A » Pyihon 3.x » Pyihon (4 4-17), JEATE IR £kt 31
A >>> BURMB N . FEHZ G, R exit O BEHE Ctrl-2 QARG 2.
Windows £ fERCNE HETT—A “python” @94, ELLE (R LARRERI M B2 E:

SR A5 oy A9 LS, FTRAHEA Python A T . 7 SRt Python AR HI45%1 B s A

HAE. B Python JIANI T 4LHT L IFiv 48 hello.py, I Hay QPR MM 3 H AT, HARDA
B AT AR AT

C:\Users\YourName>

HABAERT AL “py“r @ PATIRII A, HFEEH A “py” FIHIAS 42

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

6.2 IE4it Python HIATIHT ?

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

6.3 Htr4FHti& Python EF&EEIEIR 7

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

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

A AN T

6.4 FEHER Python BIAFI{ETRITICH 7

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

S, pyd X AL, B2 WERIRG — 144K foo.pyd 1) DLL, HEABEULHA—1 K
B PyInit_foo() . RJGMRAIPAYRE Python {5 “import foo” , Python ¥ 2 foo.pyd (DA A foo.py .
foo.pyc ). WIERILEIE, FF2M PyInit_foo () RUIHILE . AR K exe 5 foolib H8E, I AiX
25230 Windows L3R 7E4E DLL .

B, foo.pyd I8 %1% PYTHONPATH , 5 Windows ] T-1# 2% foo.dll [ &2 ANTE . 4k, foo.pyd
NEFAFAERIBITRIATRT, MUSRRGAE TS dll 8, WIS A, 248K, WSRRA inport foo
NFZ%E foo.pyd o #E DLL Ht, ##EEAEIRAASH ] __declspec (dllexport) i, FE.pyd 1, HEHETE
n] R E o

6.6 FEEHIE Python iR A— " Windows &% ?

& Windows 7 JJ 2 F7 FHik A Python fERESS AT DASL S5 ANT :

L3 _ A% EHEAEVREY.exe SO P& Python . 7E Windows |, Python 447jig —4> DLL , X
FEA T DAL FE S AR Bl /2 DLL (A, (X258 — A RID R X, ) MR, 83
pythonNN.d1l ; Bil#H L C: \Windows\System Hi, NN & Python 4, W% “33” L
% Python 3.3 .

YRAT DA S B AP AS [ ) U542 3] Python o INZRR S R E 55445 pythonNN. 1ib , TizfThH}
R E S pythonNN . d11 . (—%UiBl: python NN.1ib 2T “import lib”, X F
pythonNN.dL1 . & HE X T HEHAAF.)

15 A7 B A A R M R A T R e 0, — YR AE B AT B R A AR A S 2 5 Al A Win-
dows ] LoadLibraryEx () & /¥ M # pythonNN.d11l . LS R 0645 B i F§ Windows [1)
GetProcAddress () BIFRIRIFMH5E 1/ H) pythonNN . d11 PRI (R Python ] C API ),
T ] DA X LEH8 £ XA A8 ] Python C APT H i) IR C AARSERZ & HA Y .

Borland #2785 : 5 #i il Coff20mf.exe ¥ pythonNN. 1ib 5 OMF %=,

2. WRAREEH SWIG |, RZE5) &> Python “J"ALHL”, &R B AR P i B 71 ¥4 7] {1 Python
i . SWIG K AR BRATA S A4l . 25 2R e ) .exe XM PR CARUES (1) PR DM 73
DLL X%, XWfajfh 788,

3. SWIG K d—A init BREL (—A C pR%L) , HAI TP R A PR, B, anfair 4
FR/E leo , W init PRECRFBEFR A initleo() » AN SWIG (5235, W init pRECRFPEFR A initleoc()
o IXHURAE T A R FA 5 S0 1 B B 2K
PRAT DAKE IR 2 i) C AR5 42 5 exe SO0 I PR 2 8 00 46 4k bR B4 ] T X5 48 5 A Python
D258 A R ARIC L. )

4. FMEZ, WATRAH AT RIS 5 iy ih 4k Python fiRRELS .

#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 {7AEMAN )R, 40 SARME 1 [ MSVC 2 A1 4 i3 I T H # python.dll , XK &ARTS
Uik

P 1 SR FILE* 280 PNE “Bom g BB 2 gk as i PRI, O
FILE Z5M MRS . WSLBU AR, XA IR - R Th6E.

W 2: 75 void BRECE M BRI, SWIG 42 PA AU :

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobij;
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Py_None &%, B3 & A%f pythonNN.dll #1444 _Py_NoneStruct [ 225 n 45051 H . [FIFE,
AR RHAE 22 Jrise a A FP . K LIRS R 4y -

’ return Py_BuildvValue("");

;ﬁg;ﬁﬁﬁﬂﬂ SWIG i stypemap fi4 HEHEATH L, (HIFRTIEMIETAE (T2 —15E4m SWIG

HrF) e

6. fiiJ] Python shell JHi74< )\ Windows [V JII 27 N B # 37, Python fiRE g 1 A2 — A F 250 AEAHY
7RIS T AR B D R GE. M, R (8 wxPythonWindow ) A% EIE—4> “AHL”
FEARTT H o FFIZ 5T L R E] Python fEREARRZAE S . AR AT LAKE Python [ i/o g [ B STRFEES ) _ A
Hoxg, H IR AT E—LE read() Fll write() Jr¥AHY Python Xf 5 (7ed" JBHehiE ().

6.7 Wil mig2E A EAEHET Python [RIEEFIEA tab ?

A FAQ AHLfS I 1 #4F, Python FEXH5Eg PEP 8 , k171 Python fUISHERE 4 2545 X t1)2 Emacs
python-mode ERIAMH.

AT gnbEas 1, IBA TR SEEE MR TR, MSVCYEX A 4R H, HHMRES I E
FAFE TS il Tools » Options » Tabs, %} 3255 “Default”, & & “Tabsize” FiI “Indent size” % 4 ,
TFEPE “HRATH” e .

WARTR A TR AT B4 T B S 2% R8T, Python £25]% IndentationError B TabError . 4
AT PAIZAT tabnanny i DAL AL SRS £ H SfA%

6.8 INAHEAPHENIRA TEERE ?

8] msvert e, 2 ARAER) Windows FRE P R, T LT R kbhit () R E @ EAAIEEE R
s, i getch () SR ADFHFmAREE.
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BRALEREREERBESE

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

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

7.2.1 Tkinter

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

7.2.2 wxWidgets

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

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

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

Qt T A A (W[} PyQt 8¢ PySide) ¢ KDE (PyKDE4) A Z AR & He il fHie 4% . PyQt i fHEL PySide B
S, ABISRARAS S LA A, B Riverbank Computing 2% PyQt #F Ak, PySide MIF[PAH
Hh 8 T 25 2R

Qt4.5 PA_FJCAE A LGPL #EATVFRT 5 Ak, Bk FrliE ] A Qt 24 v AR L3RS .

7.2.4 Gtk+

FE%F Python () GObject 4546 7E W AN F4S GTK+ 3 B[] 731i§Z B Python GTK+ 3 Z(ft,

R A% Gtk+ 2 T H 40 1) PyGtk 455 , 2 H1 James Henstridge S2FL) . BRI Z% <http://www.pygtk.
org>,

7.2.5 Kivy

Kivy @—Fhis 15 EUEH P A, [l SR i #5248 (Windows, macOS 1 Linux) PAKFE 8
(Android, i0S). #%PE{if] Python Fil Cython %5, W] AR —FR 5 H 15 .

Kivy & H Hi B FRE R, B MIT ¥Rl UE 4.

7.2.6 FLTK

the FLTK toolkit fJ Python 41 /2 & Fp A1 T G5 K H B IS 15 % 11 &R 48, W PATE the PyFLTK project
EEREVIIPREISE

7.2.7 R EHE (OpenGL)

X+ OpenGL #8%E , 1i§Z: [ PyOpenGL.

7.3 AL Python g GUI TARENESETRE 7

1 15 %238 PyObjc Objective-C bridge, Python 27 A] A ] Mac OS X 1) Cocoa J% .

Mark Hammond [ Pythonwin 35— RN (MEC) (13 1Al —A~48 K 2 4 B i H] MFC 2811 Python
5 i) Python i FREREs .

7.4 Hx Tkinter BY|o)&

741 HKEH “FHLE" Tkinter 12F 7
Freeze J&— > A M7 3 FFRF I T B . 24745 (freeze) Tkinter F2fF I, FLJFH A2 EAYEEWS T8
17, BENRRFAISIATEEE Tl Fll Tk

— MR YRR RS Tl 1 Tk B — R &7, Ff HAEE 17 B H #7355 48 & TCL_LIBRARY Fl
TK_LIBRARY $§ [T (L E o

AT RS FOEREMALBA TN AR, ok H R Tel AW TR ZERE AN AT . — MBOX Fhaels
A4 T H.n SAM (stand-alone modules, JH 7 A5iER) , ‘242 Tix distribution (http:/tix.sourceforge.net/) HJ—P4 .

e )5 SAM W 41% Tix , £F Python Y ff Modules/tkappinit.c ST Tclsam_init () ZERYE
WA, I HFRF S libtclsam 1 libtksam AH&%E8: (W] REHEALHE Tix FE) .
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7.4.2 355 1/O RERTREDSALIE Tk D ?

1£ Windows PASR HABF-& Ef DA, AREEZEANTFEM A LR ([ER2ARUARHUIE S— TRE 1O i,
Tk A5 Xt ) xtAddInput () XA, B REREM— R, 24— SRR T AT
I/O #aVEIHE, Tk FAEHESIE XA FJE R L. 2 tkinter-file-handlers

7.4.3 1£ Tkinter hEBHEARTIE: AtA?
ZFEWTEINHAAR: 4l bind () JIIASNE T RFAABIARE, HE, S TRXMERE, X4
AL By AT AT -

SR TR , B RO R BB WPE T SRR focus 4. 8 H—MEIFIEAR
i CHLREAL, TR (MR : A akefocus ).
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Python Frequently Asked Questions, £[F] 3.9.0a6

70

Chapter 7. B tEREREERBESE



CHAPTER 8

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

8.1 {+E/& Python?

Python @ — AR FE 5 . EWM R AR ARt . H[E Python B4 Z) S EINRE S, EHE
FATE— 855 v BB AR E N AR F 0 TR HE ey s B 8 N B, $14n: Google,
%lﬁl%%ﬁﬁfﬁﬁ%/j

PR R T B R Python FE S, DA Python ] £ 55| A ul <https://wiki.python.org/moin/
BegmnersGu1de> MR

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

FrVREEBUE 4% Python ARG, (HARCASATIRG 22468, DAR AT #BE ] BERY 75 ¥A AT ARSI .
-mﬁﬁmﬁ%%%%%ﬁ%%ﬁ%%@%gﬁﬁﬁﬂﬁ%m@m,%Hﬁ%ﬁ%%@@%%%ﬁ
N HEZRE -
'M#ﬁﬁmﬁﬁﬁﬁﬂﬁﬁ¢7 EVA Python i 75 48 53 [ H.Z2 %€ Python. A #FZ MBI IE HI R,
1ie GUI R 2 A8 frl IR A A E R [EAR

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

'#%ﬁﬁVWM?A,%WiMm%XﬂF%LMM%ﬁﬁﬁﬁﬁﬁﬁﬁﬁm;ﬁ%%ﬁ@@ﬁ
HA LR HE

7


https://wiki.python.org/moin/BeginnersGuide
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8.3 FEEB1TB: Python 15?

T ELHE Python 1247 AEE

Fil ANA/INLASE T Python, 1] AR MRS T . Windows fERE R G, sl & iS4k 5/ ks e
KMEAT L

7 Python J2 75 5 =7 LRI AR N 2 485, nl AATRRRR, s /IO i M AR 2N vk IR H L
7o PRIERZ BT M T A S 22 e D e i I E A7 (I Python H

WA ARG B L4 Python, NEERSERE . BRI S 548 T AR R RO, 7 ATTRRE,
i Python #8857 1 T BAR U VA IE RHUAT . BB Ml R G 5 FR OB BIE LE 1
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APPENDIX A

RIEXFERE

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

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

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
Fa, M2 FHALR G EU hasattr () B TRMECE HEC R (FlangH EAR5). ABC
SIAT T2, XM IEg& B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- JEfig CECR| NS R BEM: . REUES SR IMMERIARE, B ENE  ype hint AR .

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

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument -- S5 7LV BREHE 4 function  (B{method ) WHEH. S35 RWiFh:

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

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

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

complex (3, 5)
complex (* (3, 5))
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SR RRAEL L5 PREAR 6 B 1 JE iR As e A CRAELRR N 2 I, calls —5 . ARMEIETS, AR5
T HRFR —ANSHG S E I E S IR A X Y 1) Ry R s & .
FiZ:Wparameter RiEFREE , #HILMBR 2305 1 509 R3] PAK PEP 362.
asynchronous context manager -- 525 | FSC8FPRZS 0L AP XF 4 il i F X __aenter_ () M
__aexit__ () FYERX; async with {50 R TIEE . B PEP 492 5] A
asynchronous generator -- 53542 K 2% iR [ {B ~asynchronous generator iterator W R, B 5 async
def & X PEEREARFALL, ANRZAHETFEAS yield b PA=E— RS WHE async for
PEA T A1
WARIEE 245 70 4 g AL, (AR RS B0 R ] GEJ2 48 o+ &
R BRI AR ARG
— N AR RO BB await KA E#H asyne for PAN async with 4],
asynchronous generator iterator -- 525 2 g5 028 asynchronous generator eRELFT IR R A .
WX S JE T asynchronous iterator, 4R __anext__ () JEy &R AN 0] SR Sk 00T
S AR R RIS B R T — yield £ibx,
A yield SIS EE, (CfEY4 R0 B TRS (1 RERAS m R try 154). 241% 5
FAEMREEREGHM __anext_ () REIWFTERFRRARUKZNS, B MEFFALE LT T .
Z: i, PEP 492 F1 PEP 525,

asynchronous iterable -- 5 B[ IXfRM R W E async for i A) o gk 6 H 09 X S b 0 B W
__aiter_ () FEREl—"Aasynchronous iterator, B PEP 492 5] A,

asynchronous iterator -- 5330S LI T _ aiter () Ml__anext_ () HIEMIXIER. _ anext_
WAMR Bl —A~awaitable 3152, async for b REENR LR __anext_ () JFYERTIR B A4 A &6
fixts, HFHD| % —1 StopAsyncIteration B . H PEP 492 5] A,

attribute -- JEPE HKE]— W RAVE, LA RS2kl KA FoRG . B, aR— R o
HA @M a, BT A o.a REIHE.

awaitable -- A 25 R0 R GETE await FRPHEHXTER . WA coroutine B2 HA __await__ ()
IR . S0, PEP 492,

BDFL “&5{-ZZM#E" W45, HI Guido van Rossum, Python A1) .

binary file -- —3FHISCIE file object REMG RS F 7 Kb o R SCHR B R A BRI (Teb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,

A5 Wext file T FREB LS str MRIRSR.

bytes-like object -- =ik} 4 37 ¢ bufferobjects - H fE § U C-contiguous b X 4. XA H
bytes., bytearray Ml array.array ¥4, VANIFLZEE memoryview X%, FHHEIM L
AIEZ R AR B E P R XS E AR R . PRAE N B SO ARGl B T R R A
SRR BN AS I O . X RAE SO T AR AT TSR . A ARG okt
ZIBI 45 bytearray PAJ bytearray [ memoryview. HABRAEER —#EHIBE T A
AIARRT G A R—RE) s X636 bytes DA bytes X4 [ memoryview,

bytecode -- ‘= {ifity Python JFAUIS 29 4mit 470, R CPython fifkiss /R Python 271 RS .
FATIA S GATAE - pyc S, XFESS IR PAT R SCFIE BE R (] DAGR 25K 5RS 28 4 13
HEARY) o XA FRNE S B TR R AT S A T WL AS i virtual machine 2. 1o RN [H
Python AL LA —E#l A, tA—EBE7EAH Python liAS 345 .
FATISIE A F 0] DATE dis By SO R R .

class -- J& JRAIE M e AT . 88 SCGE A SR L O T E R O ¥ L.

class variable -- Y38 & FEE g SUWAE R, I BAURTESRMZ R HAE M (MR TESRM S B B H0 .

coercion -- SIIRIIFEH FEA S W AH R R B S B B AErh, — PP 2B SE 00 B Sl 5 48 ok 5y — 2
B, B0, int (3.15) ERFIRIF S EGEO AR 3, BXE 3+4.5 1, SERBR—3 (—4
& int, —ANg float) , W DL A FIZEBLA GEAR N, BINKE5] % TypeError. WK A

9
9

SR E. WPRFEIERE

9
!
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KBRS, FEF LA A PR A SEH — AL, BINEES i) £loat (3) +4.5 1
AR 3+4.5,

complex number -- 535 XS HLHARGINY SR, Hoh B Ber B R R N — A S — A R A
HERCR RN (-1 WP iR) msefinll, W efesh 50 1, FE TS5 §. Python N
TRER S, R TAEEARICTT A A —4 RS, fli0 3+15. WERFFE math B
PR GAR B RORAS, i cmath, REEIMEAZ— A RS R R . WERAREGE
A, BENEILTF A E .

context manager -- I+ F SCEBIES fE with iR, @ E X _enter_ () Ml _exit__ () A
KA HIAEDRERIR G . S PEP 343,

context variable -- |- F 30285 —FRIEIHATE AT LR SCAT AR RHIFERY A B . X BT HE AR R
TERE PR AT AR T DA AR AS B . Aad, W5 BSO8R, — &l iEs
HZAER3C, mE N SRR 58S I R G5 P AR R B . 20 contextvars.,

contiguous -- Y8 — PP UNIR SR C i 428} Forran i 5l 0N N RSN . FE4E% 2 C il Fortran
LR . FE—YEEAL T, BT 4% H b 07E NAF A U AH SR HBHER , SR ZEFFIRAIE IR G T .
TEL 2 C-IELHUA Y, 2445 AFHEHES i F e — R 5 1V A0 4% B s e bl . {HJ2FE Fortran
TSR R W S — R k.

coroutine -- Pt T BIRERYHE —BOEA . 1B AT DAER — RdE AFFAE S — RGB o P I mT PA
WS AFR S EIEA . BHAE . EfT#EE asyne def ifhREH. S UL PEP 492,

coroutine function -- PpREFEEL 1R[] —coroutine FF R IR E . MERETET asyne def {BA]3RE XL,
FH[fefd S await, async for fll async with 47, X EH PEP 492 5] AR,

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

decorator -- 2EHigy IR [MME R 75— N ERERI R AL, EHE M ewrapper 1BVETE R R IEATER B e, 200
PRI UL T01FE classmethod () il staticmethod ().

AR IR, DU WA eR B0 SR S R Se 45 i

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

@staticmethod
def f(...):

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

descriptor -- f#ii8%% (LATE X T __get_ (), _set__ () B{_delete__ () HEMMNE. ¥—1KE
HoRiALR T, ERERIS ET S B R . A EN S, B a.b RPN BE
SR — N B S AE a IR E IR AR b XS, (HUR b 2 Hides, WIS TE XTI
B e i . PRARHG A 28 RS IR 2 YR FRAE Python 119 68, [R A @4 2 T B M R0 Bt
IR, HYE. B, k. S EAST RS 4.
A KRR TR TG AT 25 descriptors.,

dictionary -- “y8it — SRR, Fh R R AR B AR B ME . BT DURAE(THA __hash__ () Al
_eq () HERXE., AE Perl iE= R4 hash,

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () IR [B]EIXTEHEFR A
FHAE . BN T A H W — SIS R, XEWE Y ISR, EE A A, B
B S e oM BE RS 26, AT 1ist (dictview) . & dict-views.

docstring -- SCPY AR B RS, BRBEUE 2 WHY SR — AR AU B AR . BB HIT
By P20, (HRRELR IR BT A TFESR . PRAEER Y _ doc_ J@YE. BT ETHTR
WA, B SAERCCRFEALE
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duck-typing -- W88 F5—Fh g e KUAE , I AREEE R R EAORH w2 A B EmMpE: 0, m
RS sUE s (CREREENS T, MERBEN T, BagEser.”) T
SRIEEE M AR E KA, ot R AR a2 S AORIE T RIEE . M2 Y3k o0 i A
type () B isinstance () faill. ((HEEER AN DA 40 28 & fERbAE. ) MAEESSR
M hasattr () faBHEEAFP ifk.

EAFP K HRIFRIEAR S B3 SCHEE . X Python & FI AU 4 5 XUk 2 i BT 75 1 S U A
1E, AR F R R 8 o R T D KU A AU 2 K ERE A try fil except 4] T
LA W2 B LBYL WA, & LT C S5 2 HAWIE 5

expression -- ik WDKK FEAMERIEEFIC. BmiEil, —NRAREFB TR AT, £
FRy BV . EAAF SR B A AR, BN RE—ME. SFZHAET AR, Ik
A E T AR RA . AR A ERIE K W satement, BN while. TRIEHE)E T1EH
MmAERL

extension module -- §JEBI DL C 5 C++ i SHYBLHL, {4l Python ) C APT RS i85 1%0 DAL PR
TR H .

f-string -- f-“p 4 A £ B AU E R FIERE YN AR R AR E AR R
HHIfRI 5. 20, PEP 498,

file object -- SCPEAF 4 Xt AMRAL T ) S04 APL DAGE R 2B EXTS (A read () 8 write () iXFf
W7D o HRAE LA =R R, SCERT G AT DAAL B B SE RG4S0, X HABSR AU, B2 xd
ﬁiﬂg%ﬂ@iﬁlﬁl (BIanpRUER A/ . ARG, B, BHESS) . SR Ml Xt
%ECX“}‘ E‘ ‘I‘/zl‘io
PR I ZRP B SO S SRR =S S, G = s S PASCOAR U, BT O E
XIIAHE Lo i, BIE SRS U2 H open () BREL

file-like object -- SLAFRX S file object V¥ [R] i

finder -- A REY —Fh ARG T AR loader XI5
M Python 3.3 JRfFAE AR BU M Er R Lok 12548 % B sys .meta_path i, PASpath entry
finders Bl &y sys .path_hooks i,

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

floor division -- [n] FHUEERE: 1) Ny A B i B E U B A 5. 0 FBORBREE B /7 . B
wn, F#ixX 11 // AWITRESRE 2, NS 2R RF S EIERZERR 2.75 . {E (-11)
// 4 2R -3 R IE -2.75 6 T AGEIEEE. L PEP 238,

function -- B4 7T DA ) 3R BIEAME R —2iE ] o 38 7T AT AR AR EE A A4 HAE R BRI T
i . 5 Wparameter, method F1 function 2575 ,

function annotation -- FREEMR BPEH R EE 2 800K [BME K annotation
PREPREEIE TR 242« BIan DA R s Z A int SEOF LR E—4 int {H:

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

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

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

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

garbage collection -- L Se il BERCA A 72 B ) A2 . Python 23 ad 5| VA — N REAE A
DAL TR AGERT | AR PR LR (S s A AT B3R Uiy o T DABE I g AL BRI i 1z [l it o
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generator -- ZEJRZS iR [0]—generator iterator HIRE . '© B R BT R, AR EETHAS yield
FIR A=A — R A LSS for-FRFAME H U238 4T next () pREGE—IREL.
W RTRAE AR R AL, (EAERSR L N T RE 2 de A B K E . WARFEIE—RFRABMKE L, F
5 FH A PR DATRESRLIEL

generator iterator -- 2 K ESEIRES generator IREUT A EBIINT S .
FAS yield SIGHTRHSEAIE, R4/ BRI TIRGS (B R BRI ty 154)) . M4i% £
AR ERREWENS, EoMNEFF AL ERSEIAT (X580 AR HTF 46 158 R A 22 AR K

generator expression -- LR AL X R ERAFN RSB EHEERRGE LR85 A L
T*/I\}gﬂ’}r\‘i\ IR for TA), PAK—AIER 1 F4). PAFEAFRRX S HINZ R B
—FRJIE:

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

generic function -- jZ RIpR %L AN [F] (¥ S 2L SC B [ #1111 224 ok BB LIS R 2. AE TR IR & v R JEE
SRR AN R R VR AN S B

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

global interpreter lock -- 4 Jyff BEST L CPython fERERR TR B —FRHILE], E W PR A — i 2 A — 4 2
RELENAT Python byrecode, MALHIEL BEEXT QA ((4F dict FFEBNERM) HMFH LTI
B 224z fb T CPython SCH. 45 BRGNS RE AR 2 s AT 7 68, JLACH Ui
PE T HEZ A EAS BRI

AaE, BESEAR I 5 = A AR A BT AR AT T SR A A 95 0 Hs 44 M A IR
GIL. BtAh, FEHAT VO HEfEmtti g2 2k GIL.

BliE—A (PARORSAIRLE RS e L8R ) A BAAe” MRERI S M ARIRIE R, B 2
PR AE S PR A BRI DL S RO MERE . HR 15 e Rk i B Ih) R R S B S AR AR A A, TR
MEPAZES

hash-based pyc -- K& T-WyAvI¥) pye (i FH R I SO (%) W A (BT A 55 )i 18 e B ) R ff e A A8 1k v 1
G, 2, pyc-invalidation

hashable - WU — 1“1 4 190 7 (1015 45 FLE i JEL I Y460 R 0%, BERERR O T4 % (BRI
__hash__() Jri%), IFTRILHRISIETHE (ERERA _ea 0 Fik). MRARILLY
AU AR T (AL R A 2
TR P GBS (10 7 S S Cr M S, DRSO B4 S PR A .
KK Python thi R T2 W BERTALR T A WAFE88 (PIIAIRALTI0) HORMIAT: A
APASEER (AR frozenset) (L24E(TTHOIC R0 W ATIARS I AR TIN5z LK) SC6
XEGIRAR AT . BRI — AR (AR TR, & WA A 2 A
FEA a0 .

IDLE Python () IDE, “S¢HIF % 52 3J R85 WA . f2 Python bl AU B A SRR
HREIRETS.

immutable - AW 4 SUAEE A S . AT RS EITACT . FAHRRIEAL. ORI SR A
HTFLIA A — AR, DRI BN S & A7 A LA A (AL H T A T 1,
FBoES ST

import path -« S AWEE HiZMLE (K55 12 % A ) AURAIRIR, SobBiiparh based finder A
GAHE. S AR, WG R sys.pach, (HXRKGELRSEE T HER 5 5L
__patn__ k.

importing -~ § A 4—-BE 1K) Python {UTSHEH 35— A-HEBer ) Python (RTDFA IR

importer -- FAZY EHIINEBIRIXTS . XTGBT finder & T loader
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interactive -- 2 4. Python i — S EAERER:,  RIRT] DAEMRRESHR /R AT e i ATE I RIRIA S, SEID
PATHERELGR . AFAWSEMIHE) python fyd (WA DALEARI VTS HLIT 46 3 B v e A0
I SEEAT) o ERBURTAR A B R BB R G G IR X A O SN AR (GFICAR M help () ).

interpreted -- i FE%! Python — @ MRREALET, SZMMARHIFANET, BRI DO H T3y
TSI B AT AE T 2 A BB . X R WRAE R SO ] DAL B A7 i A 4 2 s B 8 T AT SCPF s
1o PR IR T 0 W B A R AE AR IT AR R Y, HR AR PR R, &

Dinteractive,

interpreter shutdown -- fRREZT CPH 244 BRI, Python MERERS-FAUEA —MEIRIZTTI BT 22 B
BT E A BCAT IR, BIATBEERAAS P S NS 45 . EIR R BRI A DI s . XSl
SE ST g s 5 | I A AL T . R PR BET I AU AT RE B B4 Fh e, PR LT R
PR T A TR R (F R 617 AR LS5 ) -

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

iterable -- W[k} 4 BEOSZ R M| H AR B XS 5 o A AT RN G T B 5 P o288 (Bl 1ist,
str fll tuple) PAMIEEAEFFZRAIFIAN dict . AT & PARGEN T __iter_ () HiES2%L
T Sequence T&E LY __getitem_ () H¥EMMEE HE XKML,

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

Witerator . sequence VA Jgenerator,

iterator -- RARAF HORFTR—IEABRERRAIXT SR . TRPENSN _next__ () Jrik (U HALL N
BB next () FFEREIRH A, 24 8A Bin] I R5] % stopIteration . FiX
BEA AT R P BRI R, GREPHIL _ next () AL FIRG| K StopIteration
S BAEUAEA __iter_ () JFEHRIEFZENRENR A S, FIEAS e wR Ik
RER, AT T HAD R AR GOE MR 6. — D RFEWPIINSIR L L2 R EL VAN
AT, g R (Bl List) TEARERREIHAMAA iter O BREEURTE for JFRH I B
KPR AR URAE DU DL AR U 28 A W 22 a el o 2 ik A Qo A rh e 1 ]
—BAER R, BIERR SR D EAE R

W25 A& F typeiter.

key function -- St A% 48 bR AR AR B R 40, 2 RE 08 R ] F T HE R BCHE O (B AT R R R 5. il
locale.strxfrm () W T A M —MFFERE KIHEF 29 & 7
Python W ¥ 2 T HAR suvF B e BOk #2 H e R B9 HEOZ 8 1 7 . HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

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

keyword argument -- Bt 55 2 Wargument,

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

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

list -- 513 Python |4 & i—Ffsequence. B IRAA RHIR, (HERLIT HAWE F Bl m a1 3%,
RV TCE RIS -1 R O(1).

list comprehension -- SIEHE A 40— 1 v 10 B 47 5849 76 293 1 45 01 2y — B S T
result = ['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] ¥ HK—
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A0 255 FEF AR /S BERIEEOT Y FAFE (0x..) B9 b 1 A2 ATIERY, Q1SR4 m )
range (256) FHFTAICRA PR,

loader -- L% J\J\ﬂﬂﬁ@%ﬁ%ﬂ’ﬂl‘% BEMAE L4 N Lload module () MYy ¥k, MMEARE N H—
A finder 1R8], FEIE S PEP 302, X}Tabstract base class W] 2, lmportllb abc.Loader.,

magic method -- ]ﬁ?ltjj‘ i special method Y3EIE R [E) S .

mapping -- Wt — Rl SZ FRAT B A A R T SL B T Mapping B MutableMapping #1542 £ 2 i #ILE
HERBERNSE ., WENEH THFE dict, collections.defaultdict, collections.

OrderedDict PAf collections.Counter,

meta path finder -- JUPRIEAIRES sys.meta_path B R T IR 0] W finder. JCIEAREE 8 28 Spath entry
finders FFAE KIPAHHAAHIH] .

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

metaclass -- JLR —F T RIHERMIE, KE LWFRY . KPHMBEISR. JORATHERZ Lk =4
SROFRIEMIVIZE . KRR R HRAETE T #R2H D BOASCEL. Python [R5 2 ALYET
AR EE OT . RER P OKIE A TR A TR, (HSFRE BN, JeIenT S s AT o
E?ﬁ%ﬁ1 %Eﬂli‘%&ﬂﬁ?ﬂ%lﬁmﬁltﬂEl@‘ IMERE L ANE . BREARROIE . LI, UK
HALVFZ AT

T £ 1152 I, metaclasses.

method -- Jjik TEAS TP WS WA R LB — N @R, R IR BiX 5
Ve WSS — A argument GRE 844N self). &l function fnested scope.

method resolution order -- JiIEfFHTNRIE 7 A AT Il e A6 2 1B 57 IR R 3R A B2 i T 44 50 e I -
WAL E Python 2.3 JryAfEATINY T f#H 2.3 GE Python fEAT & T A A X STE A RENS .

module -- e XTSI Python U Y —FPLLLIEASL. ASBIBREA MLy 4 25 0], A5 {L 7 Python
XtGe. BT it importing FEAERNIZE] Python Ht.

55 Wpackage.

module spec - BEHRLEE — v S E], P ESH T MBI HE X S AFE. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: iLmethod resolution order ,
mutable -- W[ AR AT ATEH 1d () PREFIEDE A OL N SR HIBUE . 7316 S Wimmutable .

named tuple -- #5508l AiE “HA ool ol fl AT 40K 5 oo, HHHA BRG] 0REe sl 4
PRIBHER B AR 2B B 20 m] eI AT AR

AHENERMETAAICH, 4 time. localtime () Mos.stat () KERE{H. H—B1T %

sys.float_info:

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

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

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

True

HLERATCALR N EER (Bl BT e 6l 1) o sk, A& TTAlA i MR E UM tuple 4k
Eﬁ%%%%%?&%ﬁﬁﬂé@‘]@o XAER R PAF TS, siE ) T) 4L collections.
namedtuple () Q. JF—MIr:GL LU IN— T TS SN B R AL ST A ais ik

namespace -- %SL}'N 1144 23 (Bl AP BEIA T . 44 S [A S e RN ER, AR RiRE
i % IETJ (TELEZN) . 2 23 RNEE BT 1k 44 i 28R SRkl . Bilan, %t builtins.open
Yj os.open () A H B2 2 Ry o i 25 )0 i i WA RS H S BIIRA R ARk 35 Bl
%%ﬂiﬁ‘@*ﬂjéﬁﬁﬁﬁ 54N, random.seed() B{ itertools.islice () XFEEHH TIX
BEpR B random 5 itertools EHLA BISZILRY .

namespace package -- iy # 53[0 {0 PEP 420 5| Af)—F U IAE T B A dipackage, fir44 23] el n]
W\‘Yﬁﬁ@%ﬁi%@ﬁ%, Hottiid Iy s\ Gregular package R[], REMEATEA __init__.py I,
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S A] 2 Womodule,

nested scope -- K E IR 75—~ SGERIN G HASEIRE ST . BN, 7875 — K%z e LR R T A
SIHEIE A & ETEERENEHEEOA S5 A SRR IO R s 52 IR T i
2 AE 3 %’3@(5@, R B S WEH T e R4 250 i nonlocal FEFET RIFE
ASNEAE .

new-style class -- B XF T H 5 4 B T i A 2800 2 2 W IHFRIE . 765 561 Python it A%
e, HUA BN ZE REAS ) Python 79 1Y B8 R 3G Fetk, BIAN __slots_ . IAFRF. FRAEJE M.
__getattribute__ (). KIEMESHTESE.

object -- X G ALATEARE UBIES(E) PARTHUE TR (F53K) HIEdE. object RIgfE{Tnew-style class
R DU HER A,

package -- 4 — Pl {0 & TR el i L 5 1Y) Python module. MBEAR B3, HLEHA __path
JE VLR Python 55k,

5% Wregular package Flnamespace package.

parameter -- JE5 funcrion (B(J7%) & XPHIMA SR, EHEERET AR Z I —Aargument  (BAEH
BT, 210%%). ALMES:

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

’def func (foo, bar=None): ... ‘

* positional-only: {UFROZE, $8%E—HAEHW A E L ANSE (WRAELS nld 1k HoE
PSR ENZIREE—A / FRRESL, BIIITN R posonlyl Fl posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

* keyword-only: {UFRICEEF, $8& A HEGEL XEFEEANSE . (RXEFIES ST
BRBUE LITES IR P S AT ETE S BETE 2 DB EIE S Z i —1 * g X,
BIG0 R T kw_onlyl F1 kw_only2:

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

* var-positional: AIAE( 4552 ] PASR Al — MERECR I CLE S HH S (EInTE FA
BZERZNESHZIG). EMES ST S AFRHIINE * kE XL, BT args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WIAZHET, 5 7E AT DARRBME R AR KT S AL (MNP 2 EL 32 1 %
BYSHLIG). RFES Wl S AMREINE ~* a3, BIAERE kvargs.

JEZ Al PAIRIIS 95 5 AT EMLARE S AL, ] DA R el e S A0 e BRI -

712 Wargument RiEFRLZH « A3 51 409 5] HEYHE ILIAIEE, inspect .Parameter 28, function
"4l % PEP 362,

path entry -- BIE A L1 import path HE)— MO E, X Pipath based finder JIREIRE AR .

path entry finder -- ¥1E A A HES AT — 7] 8 I X% ] sys.path_hooks (Bipath entry hook) i& [f
[ finder, BEFRXTSREE L path entry Fe g AR,

5% importlib.abc.PathEntryFinder DA T f#BKIEA BRI LIS T

path entry hook -- BFEA LV8y¥ —Fhal i A5, FER038 WA & 4R 8 path entry TR LA 1K DL T BE
%[l sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TV MR ES BRAM—Fp Uik 12 38 5%, AIHE—Nimport path AT FATS

path-like object -- JIERA R RN RGEHEAENIXT S KISR0 AR — D ERR RN str
B FH bytes W4, B[R — LM T os.PathLike thil 5. — % os.PathLike
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LT AT B AL os . fspath () BEUFEH N str B bytes BRI UM R G M os.
fsdecode () fll os.fsencode () AJ#5 A RHILRIRF str B bytes RBIFGLER . ILXTS 2
i PEP 519 5] A ).

PEP “Python HSRIL" M3 A4S . — A PEP L2 (it Icky, FIJI Python ERCHLME ., Sfl
i~ Python [ BFHASHE B Ok B SCFR B . PEP 3224 45 HER T 1) He R B R B e
.
PEP [l P4 2 SRR L . ST DS 5 T S J k1A, Python (3503 He e
S SO R . PEP FO A S FE LR K R J6R, IF I AR IR LA E A SRy,

%1 PEP 1.

portion - #4> LA 4 25 (B LA A H SR N SCHE S (WATREAEICT —A> zip SCHE) . Bk X
T, PEP 420,

positional argument -- i & Z 5 S Wargument.

provisional API -- #5¢ AP1 3¢ API 2 H540A R HERRTE AR UE 2 1Y 1) J5 AR PRALE 2 AN I ) S 2 1
RIS AT A ST HRUCE, (A ZHARIC R &, ol m] RETERZ U I A T 5 A L B
TN HEAT R S A (LR EFERBRZEED) . WAEBOF A BEREIET - AUE APL N
NIRRT [ 1 ™ LA BB S L A 7] BE 2 XA
IR E APTRUL, 105 AR BB I a2 AR 1) S A I
R AT RE e SR 3B —Fh ] J5 A R Ry 5%

AL B AR SR VEARHE PERF A BT o, N 2T RO MR KRBT R IE T I . PR L PEP
411,
provisional package -- #1942 Il provisional API ,

Python 3000 Python 3.x A RMMERR (XA FHERAS 3 I R AT IS EE T R LB 1) - A
RSN “Py3k”,

Pythonic $&—/ & % — B O S 8558405 T Python 153 i35 B 09 KR FIEE 4, T AS 20 ) ol =
T AR SR SE LA . B, Python Y% F XM 2 £or 1B EEA MM [ —AN AT 340X 4 v
A ICE . 2 HAIE S A XA Z5H, A 2GR Python il A A I £ 238 F] — B0 it
B

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

TR I Y B 157 5 B Pythonic (7734 k& X FEY:

for piece in food:
print (piece)

qualified name -- g %88 — DMPASS R AR, TR MBI 4 J5 1 3 it e US4 26
PREREL YRR “BEARY, MO UL PEP 3155, X T ) Z R R B2, BRE AP 5052455 —
2

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

>>> C.__qualname

ICI

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

>>> C.D.meth. qualname
'C.D.meth'’

295 T 5 AT, 7 IR e & AR B AR R IZB R DA S R B B A, O e S A
AL, Pl email .mime.text:
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>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count -- 5 JHIIEC XHRREXT RTINS . 24— X251 TR DB, Bror B R
BRI, 51T Python ACHE K 838 75 & A 1T LI, (HE @ CPython LI —AS KEETTE . sys
B E LT —> getrefcount () pREL, &7 0T E SRR IR E X S5 HITEL

regular package -- F AL FS M package, Bl EH— _init_ .py XHRIH K.

%2 W namespace package.

_slots__ —FhETEANTRIYF I, i S B SL O @ X R RS BR S B F R AT A . AR
BIRGAT, AR AES, &2 RREAEDEE N RH, BIANRFE AR Y
¥, o HE AP K ESLSG,

sequence -- J351] —Ffirerable, '© 3 FREL __getitem () FFRFA AR M N BEERG AT RAAMITR
Vi), HE X T —MREUFHKER __len_ () Fik. WEMTHIZRAA 1list, str, tuple
Floytes. WREEAR dict MLF __getitem () Ml _len_ (), HEHEINIE THIHmETF
F, e AR AR R B immurable T AEEEEL .

collections.abc.Sequence IR ELEN T —ANEEERZED, BEHEET __getitem_ ()
F__len_ (), BHNT count (), index(),_ _contains__ () fl__reversed_ () . A[DAf#
M register () MBS REE: O R2EAL

single dispatch -- 53k —Fhgeneric funcrion 73IRIEZ, HELILEET RANSEHWREDRERD .

Stice -~ BIJi % A0 T 455 sequence 1A ORTS . B P RL R B FARARICR QIR 72 (1 o
4 LA DA E 2 RAIECT, DI variable name(1:3:5). Ji6% (FhR) BRCHE MR
slice X%,

special method -- ¥§5k Jj 3k —F il Python FaaCii HI R IA, R HEAS SR ALAT R & AR B A in <5
o XFITIRMAFRI 1 R XUR RIZ . RRPR T TR U2 1L specialnames ..

statement -- iff 4y IEA)EFETE (— MU CH) MHBERAL. — 5B ] DAUZ —Aexpression BN
A RBETHIGH, B0 1f. while 8 for.

text encoding -- SCARiRS H T-KF Unicode 455 52 4 fith > 745 R ) Gm A 25 -

text file -- UKL —FPREAS 2T st XY file object. T8 —A> SCAR SO 52 B S 17 7] — ST ] 777
FIER I B B A Brext encoding, SUASSCAFRI B AL FE PASCAR ("o 8 'w') FTIFI SCHE.
sys.stdin, sys.stdout PAfK io.StringIO HJSEHI.

TS Fbinary file T EREBTLE F 1 3 & BISCHXTA.

triple-quoted string -- ~5'5fRl B R&AW =ANESNES (7) SERE1S () WERFE. BATHED
e S5 EESH— 51 SRR FEAF R A 28R, BEAZMMEAL. BN 4 m
TRGHE LGS RNG 5, H B AES AT o 0 AT, TEm S SR A R P RE 4T
Mo

type -- J8% SERIYLE—A> Python X & TR X REAA —FRAL, FHTART R AL, 7]
PAVIERY __class__ J&fE, #i2ifiid type (obj) RIKIML.

type alias -- R85 %, — KB [F] i), B8 2O A0 BRI 4555 AR IRAT o
it bl Ao (o PR R R IR

from typing import List, Tuple

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

AT DARCREBRE R Al
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from typing import List, Tuple
Color = Tuple[int, int, int]

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

ZIL typing fll PEP 484, HAA Xt eI RERYHEAR 4 o
type hint -- XMULR annoration At . KIEIE. PREAYIE S SR BIEH E FUNRY AL

RALRJE T, Python AZERFEME, (HHA IR AT THEMEN, 37T Hr) IDE s2
(M EEL SR A

AR, RIEMEREE AR AME A typing.get_type_hints () Kiin, (HEHAE
BT A,

Z W, typing Fl PEP 484 H A %f I Ih BER 40 o

universal newlines -- 447 —FhfE R SCA TR X, KA I fF 2R IR B AT 45 bR . Unix 947
FZERAE "\n' . Windows (25 '\r\n"' DL IHAR Macintosh fZY%E '\r ', &I, PEP 278 il PEP
3116 fil bytes.splitlines () J ¥ £ HEHH.

variable annotation -- 28 5 1E iR XA w82 B M annotation

TERREAS RSB IERT, af n] e o HLN(E

class C:
field: 'annotation'

AR AR RO R A o BINDA R AR B2 int REURO(E:

count: int = 0

AR TEYA T PELN R I annassign —77
153 function annotation, PEP 484 F1 PEP 526, H Xt thIhaea g Hlit.

virtual environment -- JEIIASE — Bl H PMESRE B H2ATIIIREE, Fui Python I FURIR HIAR P #E 44
FIFHEL Python 43 R ALK A £ T35 [l — R4 iz fr iy At Python [ FHREF 94T -
HZ venv,

virtual machine -- JEHIBL — & 58 A iE 0 E SCRTT 3L, Python g SUML AT PUAT 7719 A% 2 136 4 BT A2
Hbytecode.

Zen of Python -- Python 24 5t} Python Bty 542, A B TR (X AE S . AFHAK
WA TR R R A i A" import this”s
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

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

B.1 Python {898 BRKE

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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appeENDIX C

JE Sh B iR

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

Wil GPL 359K 20k 2 Python 75 GPL F %7, 5 GPL R, JiFA Python ¥ i EAS fLvF () & 5
JEHIREA, TG TFURBF I T 8. GPL 280V T E 1% Python 1T A5 JUEAE GPL R A Bk 45
BT (EE VR
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

C.2.1 FHF PYTHON 3.9.0a6 # PSF ¥Fa] il

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

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

3.9.0a6 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 3.9.0a6 alone or in any derivative

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

copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.9.0a6 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 3.9.0a6 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
3.9.0a6.

4. PSF is making Python 3.9.0a6 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 3.9.0a6 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.0a6

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.0a6, 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 3.9.0a6, Licensee.

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

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

BEOPEN PYTHON JFFi5 4 a] M35 1 iR

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 EfEx

socket B[] getaddrinfo () fl getnameinfo () AL, XLEHFEE AL AE WIDE I H  (http:
[Iwww.wide.ad.jp/) BRI SO,

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C33 REEEFRS

asynchat fll asyncore BHALE DA A HH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission

(N gkzs)
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notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

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

C.3.4 Cookie &1

http.cookies FiIRALS AT H:

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

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

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

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

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

C.3.5 MiTERR

trace BB S AT R

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

Copyright 1995-1997, Automatrix, Inc., all rights reserved.

(N Baksr)

C.3. HWRIRHFEYVFENE SIS H 93




Python Frequently Asked Questions, £[F] 3.9.0a6

(R L —5)

Author: Skip Montanaro

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

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

C.3.6 UUencode 5 UUdecode & #}

uu BEHAL S DA A

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML & Ei2iEAH

xmlrpc.client BEHEE DA R ER:

The XML-RPC client interface is

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

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

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in

(N Baksr)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B F AT A

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BHKT kqueue Y AL & AT FEHA:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c {4 Marek Majkowski’ %} Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
1R

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

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

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

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

C.3.11 strtod #1 dtoa

Python/dtoa.c XL T CIEF 1) dtoa Fl strtod pREL, FIT-1F C 15T 1BURS B2 BLRI A7 R E A T 46,
i David M. Gay (1[5 4% SCPFIRAE T K, 1% 3CF 2410 7T A hitp://www.netlib.org/fp/ F#. 2009 43 H 16 H
R 2R B J5 0 SO B AR BROBURITF R] S R

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

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

% ok X ok X

*

*

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

Ch o gksr)
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* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

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

C.3.12 OpenSSL

WPREAERG ], W hashlib, posix, ssl, crypt BB OpenSSL AR A mTERE. BLAL, HWEIHT
Python ) Windows 7l Mac OS X 2% 7 il fE 6L 4% OpenSSL A5 UL, FrDAfEREAL A1 i T OpenSSL #
FTUERFE DL

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

L R R S S N S N S T N S N S S S S S S S S S S S I S

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

P S A S S S I S S N S N S T SN S U S N S O A e I N S

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

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

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

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

Q)

98

Appendix C. FEshEiZiE




Python Frequently Asked Questions, £[F] 3.9.0a6

(R L —5)

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L A S N S N S N .

C.3.13 expat

BRI ——with-system-expat BUE THE, T pyexpat §EHRE 15 expat JHAYFE DG EEAY:

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

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

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

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

C.3.14 libffi

BRAEGE ——with-system-1ibffi N [HHE, B0 _ctypes §7 ARt Libffi JHA#5 DM T

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:
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The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

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

C.3.15 zlib

R ARG EAREIY 20ib AR IH T ok THE, W 55 zlib PG 8 DR 2 1ib 3 &:

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {# F M 720 L P EL T cfuhash i H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

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

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

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

C.3.17 libmpdec

BrRAEfE —-with-system-libmpdec FLE T, H _decimal BIHRZE M 17 libmpdec FEHIHE
DU o

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

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

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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test fJ (lib/test/xmltestdata/c14n-20/) 1) C14N2.0 MK E 2k J5F W3C Bk https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR#E BSD ¥4 0]F ( =430M) %K47:

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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|mit
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Python F1i&E 26302 -

BB A © 2001-2020 Python Bi{PEREG: 25 . PREH BT BUR .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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