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& Python” " i7"
1.1.15 www.python.org 35 { 3F & F1| # & {2 2 (L
Python 51 F - BERH 424401 T 4% B th Python SERRAFIFRIASUSRATEL. PENFFTI 1.

1.1.16 [Eft[FIZEHRZ[E] Python

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

EFAEE . HE 1991 4FBRGA R A4E R 6 21 18 {f H ekt iR, M AR RGBT 5. (€395
If, Python &:FF 12 H €rfe 8 £ ZEI TR (PEP 602).

HREWSHELRIFRARN “RBEBIE” B4R, RNEIA ZHRGEER RS GEARTE. 8 IE &
Hit 25 DAMRAS B4 =3 A RS bR (BN 3.5.3,3.6.2), BT EEngS L  HAa N E 0 a SE IE 2
ALEAE BB IE R AR, [A]— 290 0 1) JBUG 1F 2 A O AR 422 1 7 o B S TR AR B — 3

R A RRUE A 2 AT ATE Python R 2L 0T AR E] . APNEBRGE AT Y Python AR : 2.x I 3.x,
AR 3.x, REEW) ZEMBERFE. B8R 2x WA Z MM, (Hke B2 b,
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1.2.2 %> A{&H Python

REA RS —FERENE, BEE 20 R REEERRSE

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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EXREERBEESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

A
PAR /M4 T — L& Python HYTEIAAS , N EREL breakpoint () RIFTYIAIX LY g .

pdb R — AN AR5 H 35 ] 6 45X Python #1145 . ‘& 245 4fE Python W) —&R%, I H B FET
52 F . AR AT PAE A pdb ARASVE AAEBISR R SR H 2 AT A .

Y MARE Python K47t Ff iy 4144 IDLE 22 H3CFREE (38 % LT Tools/scripts/idle) H L& —A~ &AL
AT o

PythonWin ;&—# Python IDE, HH 4l T —/NET pdb () GUI #i{#% . PythonWin [ 2% £ A T i
FHe, R TS Z i8R, BanERdE PythonWin #2745, PythonWin J& pywin32 3 H ) 2H il
4, 2 ActivePython %47 R A ZH BGER AT -

Eric &—3LT PyQt 1 Scintilla g %8 2H {44 71 IDE.
trepan3k J&— M) gdb AL -
Visual Studio Code f404 TR T 0 IDE, JF4em T RUAH SIE 1
AHAHRTZE AL Python R A LB T R A& ML EREEIIAE. ELAH:
* Wing IDE
* Komodo IDE

e PyCharm



https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
http://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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2.1.2 FEHIAREDEITE bug SBMITLEIESH ?

A1y
Pylint I Pyflakes [ JEATHEAS AL A B VR AL o
HASRAG AR, BIA0 Mypy . Pyre £l Pytype HJ DAKIEE Python JACHS H1 R AR

2.1.3 fnfa e Python A SIZBAEMILEITHI Z HHIEERF 7

QSRS RIS AR Y, DA AL e 2% Python RIAT R ANIZATE , WIANFS 22K Python 4
B C AU . AVWE THAT DML I (R, FRX Leiise 5 Python —JE il A2y il 40 7E— kR K
FRASAT AT SO

— Ml R freeze T.H, EFE Python YRS H %) Tools/freeze HfEfit. EHEHE Python FEHTHLH%
ek C U —A C gaidkdn nl AR A U A B — R, 85K H 545 HE Python #EHLEEE:

R TAR BB R AR , SR RRA% R import #7547, FFAERRIE Python BRARFIRIS H % (T
WEBR) fZXseige, A5, XL Python AT HACN C AU (AT AMI] marshal BB
Bl AR X Bt ) T RIE—ANE BIECE SR, RSO SRR S B i) PN LR
e, AR C AURS I35 Python RESRAY AR /M 4ERE, I B4 A 2Ry b SCrF, K
Hifig+5 Python JHIASAUAD 52 A A o

TNHALET AR T B B ] 6 A GUI AT $hAT S
o Nuitka (I5FH)
* Pylnstaller (§&F4)
» PyOxidizer (#5F4)
o cx_Freeze (B5F4)

* py2app ({ZF} macOS)
* py2exe (f#FE Windows)

2.1.4 EH Python iBirAEs M ik iEm 7
U)o BRI PRI EOR 1 4T AR 2 T PEP 8 2,

2.2 FERLAT

2.21 FHHEES A EFHKSEHEIRASR UnboundLocalError

R A AE PR N AN TN T — &R EE ), S8 miiE % TAER RS i UnboundLocalError £5i%, X ]
REE A A NHT.

ia B i:

>>> x = 10

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

>>> bar ()

10

A PABAT, R Bt

8 Chapter 2. EXRABERHER



https://www.pylint.org/
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://nuitka.net/
http://www.pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
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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

JE PSR, 2O e B A B EA TR I, %28 BRE R A SR A B S i As e, 5 = AR
kb R 4 AR . T foo IR — AR x L T ASHHE, HiESSIF AN R R, I,
HITI) print (x) W HRWIIRLIRERAE &, a5 KRR,

e LT 7RG AT UARE SRR i) 22 it P ] O 4 Sy A i A S5 1) -

>>> x = 10

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

Ce. x += 1

>>> foobar ()

10

IS B FAEA A, HSLDA BB SO ISR AL B, N TR — R, XEFER
AT

>>> 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 ?

ALY L1 10 Python A8 RSB0 A RS it ANSAEBRBOM AT LA AS WG, IURR-TEI
PR B, 7B S A

BV A NTF, A H B 2RSS . —J7H, B2 R 825K global AIPART IEE
SMRIVE IR A . o5 —T7 T, WERPrA 2 m5 | HEREN b global | JIRALAMERS ] 1 global T o JF4,
B YO ALK R T AR LRI TSI, BRI AR A i XA ELATAIR global FHH
T ER R A R -

22. EBEROLAT 9




Python Frequently Asked Questions, [F] 3.9.8

2.23 Bt AEEAPELHBHE R lambda #BREHARNER 7
{Be 881 for ARERSA 5 SULABUE4 5719 lambda (B2 3538 o K0t — )

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

PAESASE] A5 5 4 lambda pRELH S, XEERRBCRATR x* 2. KESIFIE, XSS
SRR 0L 1. 4, 916, SR, EHARMS LI, MAIESRN 16

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

R x A2 lambda pREA N ERAZ B, T2 SCTANERVE Sk P i, F B x @AE3 ) lambda {7517

(1A AEE ST PERREESRIN x B{ELR 4, FrARCIITA A s B R[] 4++2 , Bl 16 . 1
IS x O lambda FUZE A, A AT DB — .
>>> x = 8

>>> squares[2] ()
64

N TG R BRI, T EAFEARAFAE lambda JRRAS R, DABHORHOBIT 425 x HO(E:

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

PAE n=x B /1) lambda A8 n, HAEE X lambda WIS, FEHCSRER Y H I AL x
(LI BCEEVEFE n AOAESE | A lambda thisly O , 7452 A lambda 1ok 1, 7E55 3 Ak 2, UL
flE. PICBIAESRE lambda #8 23R o] IE A 4524 -

>>> squares[2] ()
4

>>> squares[4] ()
16

TR, AR AJE lambda JrRFA Y, HHLT) RO [ RRE

224 INfTERRHFLBHERE?

TE BRI H B BRI S (5 SR AL 7 v A — MRRRAR (Gl HFR ) config =% ofg) o AR AR
F (A BT A s 5 AL i config BB ARIEEBLARTT M (AR 4 B T . BA g AT 5201,
JIt ASHAS RN G B MO AA AT AR S BSCRF AR BT 5 15 AR BE. o

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, R R 2 S B A B SR B

225 SAERE “REXER BHA7
WHEEEH from modulename import * . [H HiXSPLEL importer Ay aS[a], HaE ik E X
PR ME AR Linter £ 75 R
TELEARS SOOI B BB A . XS IR At —H T T, R 2% it 44 @ A 1E i
WIS, REAT A M SN R 2 LU 2 5, AT A2 IR I 5548 B 25 [
FEQ T 5 AR — P s -

1. WpfEERS——Lbln: sys . os. getopt . re %%,

2. BE=J7 R (23T Python site-packages H s H A NZS) — 4l mx.DateTime. ZODB. PIL.Image
&,

3. ARHUIT K ARG

AT EERAEIR A K L, A R R S AR AR A SR B S Y. Gordon MceMillan [t
R

LA ERHER R ] “import <module>” ) AJEXIS, JEHAF A EA FERY . (HAR 2 4

FEHAE A 1AM R — 4% (Pfrom module import name”) Ff FL5 A AL TA0 RS fi 55 T

B, BRI R MRS ARIE AT, X2 1 AMRERIE T T 3 A

2 MEGRIE .
AR A E— DR 205 2 AR, X PR ATE RS A R BN BRI AT . 2436 ) B S AR
& 1R E A IRt 5 2 MRBU R A T AT .
WERFELERIHUR - EAH KR, ATREIEH ZHE R AR M R R . XML T, SRARLES
ASCHE AR BT AR . T RAEX -G AH AU h 2 A IER AR, 02— RO B %
HA R TR S AN, s b B DRI IS T, A B S AR AR A0E LN AR
S . AR P AT, R AR R MR, ABAXFARTCIHA M . AR A
PAEFA KB 2], FRERZER R AR LR BN TR TR, OB — e et e, B
PASE— VM BRI AN AT RE S LU, (B2 VMBI LA 2482k, AU HOR #EA T LR 5 s R
. RIERIHA M TR, BIRTE sys.modules HELZF Y.

2.2.6 At AMRZEISHERIAME ?

WA PR R X 2 Bug. A LA BREC

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

i U LR B, mydice BRI 5 R nydict W B SPAEERI, W
foo () FFRIATHS, mydict PEZHA PRI T .

REFAAEAE, B S ABMERTERT AR . (HEESOF . BRINE L SoA iR H0E SUR A —
B MDA, gt O b IR, U R D G B O 22 5 A Bl % 42 o
HUMUE X, AT QA BNEA R LA, WY FAFER . JCALN None Z 38, i i AR G A9 B 2l
NIATRES IR, BIAN-Fi. FURAISE B4

Rtk AT G VEBRIAMEE — Pl R AR RM0E . 110 OR ) None fEBRINEL, RIS HE B RG
HSHRAN None JRRTESIR, FIBHAMX G BT, (LR PR

def foo (mydict={}):

22. EBEROLAT 1
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TR 45

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

SREONMENFHEA S RA AL . WA DR BT RS R & BT, A — Bl W R 5 e
BN SBRESRGAER , FHAE IR E R RO RIR M AR E . R8N “memoize”,
ESTIMETIE BNV

# 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

WATAAN I ZECRINER LB, 2R 4 a7z i KB T A e -

2.2.7 B ETESHEXEFS UM —TRBEER S — TR ?

A B ES BN R AP RIPRIRAT > F1 <+ R4S S GRS ITAIE N AL B LS R e s i 7
2. SRIGRURAT A+ R+ TR Y HCAth ek RN A AT e s 2

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

kwargs['width'] = "14.3c'

g(x, *args, **kwargs)

2.2.8 EHMEEZzEAMTLES 7

7 et M BE R BUE SR B, 1 5 - MR AR TR eR O SE PR e ARIEL. TES 0 T — ek i fig %
AR S BN, T PAT R EUE X

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

foo . bar 1l kwargs /& func JIES . ANIFER func B, Bi0:

’func(42, bar=314, extra=somevar)

42 . 314 Ml somevar NE3LZ,

2.29 At ARy bEEXIITR X ?
WERARIE BT :

>>> x = []

>>> y = X

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

[10]

>>> x

[10]
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EVFRFAREIE, fh2TE y Fls—IosEm, x ey,
P REERA P A

D) ZARHRRAXN RN DA JdTy = x FHFAXQ@IERRIA— 2008 TN E
vy, JFHER % FrgiE X5 SiRRE RN R, < My 2 ERGIH.

2) PN EJE T mutable X5, X EWREERINEZ A MBI .

YEVA append () ZJ5, EAZNENZH 1148 (101, BT x Ay XPAZESIH TH-—X4%,
IR H AT AN R ) B i EB RS UG A (207,

ISAHEIRE = WX SRR AR 4R -

>>> x = 5 # ints are immutable

>>> y = x

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

6

>>> y

5

UL < Ay WERFAHSE T . BN ERGE immutable X5, FEPAT x = x + 1, HEARSBUCEECT
%5, ek 1 MR T NS CBECTS 6 ) IFRHIRS < (WA T < Frig
Xﬂ‘?ﬁ}o fﬁfﬁ)ﬁiiﬁ, WA TS (OGS 6 R 5 ) A4 BRI R (x BIFEFE W 6
My 58R481 5 ).

FAeEEVE (40 v . append (10) Al y.sort () ) SHEIBBEMIEXS, WE ALY 7 —8lE (6]
Ty =y + [10] fil sorted(y) ) WEAIEHAINS . EHFAE Python i (PAMFTEAMERE), BB
MRS T ERF 2R W] None |, DABhBEG IR I X AN [ 2R AL B . L AnSRiR A T v . sort () IF
PR y A FRIAS, WZ5R N2 None |, XATBESLRBLEREF 5| K — KBS 12 Wi ER
AR E, R B PA T R R EA B2 R AR TR RIS Rz EAF . fildn,
+= BN R, EASBHROTHSRES (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3])
AR AR a_list, [fif some_tuple += (1, 2, 3) fll some_int += 1 JSEIEHHIXTE).
A=
o XF—AAEXFS: (1ist . dict . set %54F), WRARI AL E B et raok, rasIHE
(A% B £ S e HE LB 0L o
o X AAAAERS (str . int . tuple %), A5 HERARES S BAHFRME, AN
A HAE B B ERRREAR [0 — B A 52

WNEEHBEP AR R R SR A E— R, aTARI 1s @A SN BN id ) .

2210 AREHFRHHSHMRY (RBSIHER) ?

THICHE, Python "FYSES Rl AE MLy . iy IRME R B0 XGRS, Br AR 5 R i oy
WS IATEAEN S , AT LA S R A 95 2 @l PR JLAR T 30, n] ARSI e 1L
Ao

1) ARk [m—A4~Jod

>>> def funcl(a, b):

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

>>> x, y = 'old-value', 99

>>> funcl (x, V)
("new-value', 100)

RZENZ IR R T
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2) R . IARKIELENITR, AHEEH .
3) fib—Amrs (T JEmiB i) X4

>>> def func?2(a):

al0] = '"new-value' # 'a' references a mutable list
all]l = all] + 1 # changes a shared object
>>> args = ['old-value', 99]

>>> func?2 (args)
>>> args
["new-value', 100]

4) A AT AR SR 1

>>> def func3(args):

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

>>> func3 (args)
>>> args
{'a': '"nmew-value', 'b': 100}

5) BEACIE RSB R A -

>>> class Namespace:
def _ _init__ (self, /, **args):
for key, value in args.items{():
setattr(self, key, value)

>>> def funcéd (args):

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

>>> funcéd (args)
>>> vars (args)
{'a': '"mew-value', 'b': 100}

WA AT 2 B S PR ik 2 S
BRI AR I — M 5 AR O
2.211 3nfa#E Python sh eI &k &%y ?

AWRPRERE: B, ARG BEHEE X 1inear (a,b) , HuRBIZEHRE— TR a*x+b
MBREL £ (x) o RAHRENE I T = AE :

def linear(a, b):

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

return result

HEAEIP LIRS %

class linear:

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

(Faksn
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(R L —5)

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

R MR T5 S}

taxes = linear (0.3, 2)

HoART|— AT JE X S, TSP taxes (10e6) == 0.3 * 10e6 + 2,
Tﬁﬂ%i}“?‘ﬁﬂ’]ﬁ%ﬁ"@% L, St E R HAE AR . A EAE RN

Al PR RS Y (K751

RE ]EJ *?ﬂﬂi}%ﬁﬁ er'%

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

MR AN Z AT IR s PRSI T B4

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

PAL inc() . dec() Ml reset () WEIH, s IL= T R-—itHEE—

2.2.12 fn{gE§l Python 35k ?

—JHULT, il copy . copy () B copy.deepcopy () HEAFALAT . HARIAXGEIFFEMH, B

Z RO AR .

FEEXF R W] DA R SR A T . AT X R R T copy () TiA:

newdict = olddict.copy ()

FEA T DAY B A T A A

22. EBEROLAT
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’new_l = 1[:]

2213 IR BIRRAF A ?

fBE x je— M A& SRR, dir (x) FRRE— M EFEHEF AR, KA ad T LpI)E
PR b S SR TR T

2.2.14 fnfa AR S EH 7

— BN X R TR LI, X RIFATFAEEIE R 2 AR TRIEAS B B RSB 2 R g B A AME
def fll class EMFEFEA, FUREHM TR R . HAIPAT AR :

>>> class A:

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

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

LA e, EARREA—AAFR: BEEEE Tﬂﬁ/\%%#pﬂ@ﬁ B SR, nl 2 A
ilf%;&fﬂ%%ﬁuﬁ eI A WS, BICIRULH LB F AR a ifid b, X A4 R 21 [ —
kT

ﬁm~%§ﬁ%%£“ﬂ%”%fﬁ%z%oﬁﬁﬁﬁ%ﬁﬁ%ﬁﬁ%ﬁ%ﬁ%ﬁﬁ7%%E%%%%
BNHET

7E comp.lang.python 1, Fredrik Lundh 7 [i] 2533 #2114 i) S0 s RE 28 25t 3 — AN A 2 1 -

BORBERTER T HRIR A 27 —RE: i (5) EE‘T WHENS T, ERAZA
zﬁ?{ EJI;F)ILI{*/A\*E?WE*ﬁ%FJt%IE]*J‘EV”\FJWQE’J (frzEm), KRR MATHL
ﬁ XT5e) oo

------ I IR G A RE 4T IR AT, IR B!

2215 ESZEFNMELRRMTA
125 A2 Python Wiz B AT, iHEATHI T

>>> "g" jn " ngn

g

(False, 'a')

T2 S AR, MARRKXZ MR IR, Pt B 4T

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

gﬁﬁf%ﬂﬂmﬁfﬁi@ﬁﬁ (= +=45) RULFEFEML. AR REIERZER, WS RE R
CEN]
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2216 RERMEEFNT CiFE"?" ZHEHEMNNKRE?
M. LT

[on_true] if [expression] else [on_false]

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

1t Python 2.5 5| A _FiRTEIAZ A, AR 2 08 2 4 AT -

[expression] and [on_true] or [on_false]

IRTXFPIEEIF AR, 24 on_true ATR/R(E “IR” B, iR tits. A Eice kM ... if
else ... EX N

2.2.17 R TLIA Python HEit NIREMBITER?
AIPA. % 2AE lambda HiRE Lambda KELHE . HZ AT =K H Ulf Bartelt f7RGI1UHS :

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

# %4 1% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on X axis

WA BAER B, A

2218 RAPHESIIRPHMML (/) BRHLER?

RS HB R RH LR REE Z%%ﬁ%ﬁ%ﬁ@ﬂﬁﬁ,oﬁ@uﬁﬁﬁ&ﬁ71%%ﬁm%@ﬂo
Tﬁ)ﬂﬁi‘%xhﬁﬁ/ HIRRELES, £ HORRA B RIES b, BE divmod () @& MUIERZ L E
TEZ R BRI B SRR s -

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

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

ZHNRETPIRHLII, PNESERIURM EES . Hit, HXEFESEM divmod () 251k
%**H:

22. EBEROLAT 17




Python Frequently Asked Questions, [F] 3.9.8

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

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

2.3 HFFHFH

2.3.1 tnfa4s < HlF0)\ 2 L ?

T \IERIRL, FEAE /S R EE AT _E— R — NG ERE T 0" fEN R, BN, 2R
7 O /BRI 107 (BBl 8), EIEAE

>>> a = 0010
>>> a
8

FNHER B RAR T . A AN R T IN_E— R — A NG ORGP X", iR ECh
TR R GH/NG . HANTE Python MR ¥ A -

>>> a = 0Oxab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 Ht4 -22//10 £3RME -3 ?

XFEEZERNTIEL % JIERS § —20 WREmt, BB S8

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

B2 B s R 8] ) N B RY &5 50 . C 1B RIFEEDR AR — 2k, TRIIFMAEEK 1 // 31
GERBPFEAL 1 % 3 MIEfYS 1 3G

X 10% 5 kU 5 A TER N YRS br E AR . T 5 N IEE A AR £, H gk BAE
FAARITFiE 1 ¢ 5 MEER A >= 0 & FAa AL, AR IAERE]N 10 1, 2 200 /N R 2 TLI?
190 $ 12 == 2 BAHMMM; -190 % 12 == -10 2258 E /MU

2.3.3 How do | get int literal attribute instead of SyntaxError?

Trying to lookup an int literal attribute in the normal manner gives a syntax error because the period is seen as a
decimal point:

>>> 1. class_
File "<stdin>", line 1
1.__class___

S

SyntaxError: invalid decimal literal

The solution is to separate the literal from the period with either a space or parentheses.

>>> 1 . class___
<class 'int'>
>>> (1)._ class_

<class 'int'>

18 Chapter 2. EXRBERAMESR
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2.3.4 IARFIFRRRDHT ?

XHFEE, AN ER) int () AR, Bl int (1144") == 144, &, Al float ()
BEMCR TR SR, BN float ('144') == 144.0,

BN 0T, XSS Aok M s, B int (10144") == 144 S HEAE, W
int ('0x144') £5| % ValueError, int (string, base) 2% M ESHIE EHH ZEET,
Bl int ( '0x144', 16) == 324. QURFEEEECH 0, MI% Python MUMMEELACF : HIZR 00" R /\
I, 70X s 7Sk o

AR R MU AT R RN, WABRMTHNE R eval (). eval () MHEEERE HAELZENE:
AT RE AL A A A R EIVEH Y Python 3k, LLANATRES ML A __import_ ('os') .system("rm
-rf $HOME") , iX£¥ home HFELM T .

eval () A EE TN A Python Fik Xy a8, HILW eval (109") ¥ SEUEEER, ok Python
AR BT A RIS (0 BRAR) .

2.3.5 IR FHIRAFHFR ?
FL U BB 144 BE R BT a0 1447w N B 2R A RE B str (O o MR BRI N gk il i
PRI B, WA B RS hex () B oct () o B4 48 AL 75 V513G S 7 f-strings i1 formatstrings

LAY L "{:04d}" . format (144) &4 K 0144 , "{:.3f}".format (1.0/3.0) &K
'0.333",

2.3.6 A IERFTFER ?

TR, BT RR A TN R IERZEUFI T, RIS AR 1t — B A ep
Bl AR B AE S X Unicode XXt 4, WA io. StringTo XM array filk:

>>> import io

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

>>> sio.seek (7)

5

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

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

>>> import array

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

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

>>> print (a)

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

>>> a.tounicode ()
'vello, world'
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2.3.7 IfA{ERFFFERERRNGE 7

ECEZL - SDIRrSTzE N

o SRUFAYBEA R A — AP, PR MU O R B A A AN S R . X
2 AL case ZEHAY R TG

def a():

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

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

o FIFWNERE getattr () :

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

HIER getattr () ATTARMR G, WIER. K0, BB,
PR PRI ZS A T X400, Bl

class Foo:
def do_foo(self):

def do_bar (self):

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

* il locals () b EEE4

def myFunc () :
print ("hello™)

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

2.3.8 BEA S5 Perl iy chomp() FXMFHZE, ATFMNFFFBRPRIBRREBEIRITH ?

AIPAREA] s . rstrip ("\r\n") WFRHE S IR IMER A RBATAF, A MERAL BRI HE . AR5
fiep s Fon AT, HOREBAIUZAT, WIRHHER Tl A T4

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

L "\r\n")

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

'line 1 '

Fh T30 5 R — BRI — AT SOARI A5 B AL, FTPAREN s . rstrip () XA TARRAREF .
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2.3.9 & F scanf() 5 sscanf() BIZE %L ?

B

U B R AR A AT AT, A S MR R R AN AT X R split () IRF—ATHZEAAT
BRI A B, ARG int () B float () RFHRERIECTAT AR O BT E. split O SCRFR]
Helysep” JEZ, W T RN ZE BT DL

AR IR IR ABEA TN, IR AIEMZEA N C I FHY sscanf () HHRK, tHWEAE.

2.3.10 'UnicodeDecodeError’ &’UnicodeEncodeError iz {t4o=87?

T, unicode-howto

24 thgE

241 BPHEFKET . ZINAMNREE ?

RPN A, e 2 B, EENAZIE AR LR

« RIFIFG Python S BLAA ARIRIREREET A . 7% FAQ TR CPython.

o NAHBIERZWRESH ARFEI, LHREW N VO MZE LR,

o TS 28T, BRI F P (IS profile BilR).

o B EMENMA, FEF RIS LI REEN (S5 timeit B,

o SRAUECE SRR R = AR 2R G e s AR AR ), BN E 22 i nl
B2 SR,

BN, Python AR HE R AR HEITH . PAFIIH 7208 MR e 0], Xk ae ik 2 a] 4
ZHKCER AR -

o BT B TR, RS (S P SRE) AT DA™ B KA IR -

o i FIERAIBERESSH . 2% bltin-types 1l collections FEHLI TR .

o WURFRERE O SR SE BV ERR AL T IR PR AL, WIPTRE (MR RBELRIIE) LLATA B Zai R AT B . Xt
TH CIEFRE RO R a0, o py & R B0 — L84 R, fildn, —aEZHWNE
V£ list.sort () B sorted () EREHHTHEF (GELeEB VAR A BIE S 7 sortinghowto ) .

s MIRAEAESENPEZ, A ERBESRIITEZERAE. R RN EER RS, TIER
T B ARATSS, IBARR S Elg . Mgkt el BERohge, i HAREd X n] s
AENFIFEI , REE 2 bR AR i R N A

TRARE & 355 4l Python ARFHIRRE, ARAA—L T HW PALERES T, Fln, Cython W PAKFRSTIE
i Python FAS A C ¥R, I Al AFEFZ A& L H . Cython W] AR 4k (RIml ik
E’Jf%&fﬁ%) R MEARS I B T RRES TR U . QAR X C mfticieafEL, WAl w5 CH-
AR

hz%:
LI PEREHL R /) wiki TUTH .
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242 BENFHBRERET—ENRBNAERMTA?

str fllbytes MEEAIAZN, NHEZZ A FAIHBRARE, FOEUGERAR S 0ld— Bt
o —BIEOLT, BN STFATH B R IR R

WEREGERZ A st XWR, @M ZRIEEWIMAINL, REHHAM str.join() ¢

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh & B i I ik, w2 I io. StringTo)
WREEEZ A bytes X4, HERMELZM bytearray MR FHER BRI (+= 254F) 1B%dE:

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

2.5 3 (FLdl/3R)

2.5.1 IfAFESTARIIRZ AR ITHMR 7

REME & tuple (seq) FRHMERFS] (SChR ERAEEAERXIR) Fetfe B mAnIb T 25 A AL ) oo
i

Bilgn, tuple ([1, 2, 31) &4 (1, 2, 3), tuple('abc') MEHAR (ra', 'b', 'c') . W
REHoETCA, WASEEEAR &R B [F—X %, FICa R ICE e S 28w o, Hig
P tuple () WEATAM

KA EAY List (seq) A XFAT By 1 i v] 26 4 X G 8% 46 Sk 080 300 F0 WLy 39 AR A8 /G 5 2% o1l 4,
list ((1, 2, 3)) &4 11, 2, 311 list ("abc") M&AER ['a', 'b', 'c'l. WRSEQ)
HHNF, Mg seql: ] AREGIE—AEIAS .

2.5.2 ftaRGIBFESI?

Python J¥ 51 () 28 5| Al DA IE KU G 8. RGN IERORE, 0 )2 58—~ R5IMH, 1 oNE A4, KK,
R TRy, -1 R ERCE — AN RTIME, -2 AEIECE A, MKIERHE. TRAACY seq[-n] WiAHYS T

seq[len(seq)-nl,

MR RO S A SARTT . Bl s [:-1] WU BT B — 74T, X PAIRAE A 74T
H AR R RIATAT -

2.5.3 FIInfaT LA g I ?
fEH N E R reversed () :

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

JRFPAIA AL, AR 30 PP T A Al g
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2.5.4 WA MFIRPHIBRESTR ?

VP2 SE U R O TEAE /41, AT 254 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERFV KAV EHHT, AR, RRMFIEREIHA, KRR

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

WERIRI A TR RE N AER AR (RIS Rhashable ), DA EAEAE B

’mylist = list (set (mylist))

PAEBAE R0 BN ARG, NI ER AT, SRS AR ] 5K

2.5.5 I MFIRPMIBRS A T0 ?

RACLT MR BEAZ 0, — PRI A2 B 1) ok DI HF AR A% MM o AN 2o By B PR PO RSl 22 U0 e B e A

R MRS R IE AP, AN 2 = ARSIk

mylist[:] = filter (keep_function, mylist)
mylist[:] = (x for x in mylist if keep_condition)
mylist[:] = [x for x in mylist if keep_condition]

P AT BE R fe R AY o

2.5.6 ynf7E Python cheEE 4 ?
%

’ ["thiS", 1, "iS", "an", "array"]

G FRAERS A AT A2 T C 5L Pascal FOBE; FRXGIET, Python 51|30 DAL & L AN R 26 ALY

X5

The array module also provides methods for creating arrays of fixed types with compact representations, but they
are slower to index than lists. Also note that NumPy and other third party packages define array-like structures with

various characteristics as well.

A B E] Lisp MARIISIZE, ATPAMI SR cons JEER:

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

AR AR, ATDAK el e 53 . Ll lisp car pRALIYE 1isp_list [0 , ALl cdr pRALHY

5e lisp_list[1] o (CYEIELEN A XA, Iy # X s A ZE L Python 51| 18452

25. FY (FTA/IR)
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2.5.7 W BIBSHTIR 7
Z U RSV 2 ATy s

’>>> A = [[None] * 2] * 3

FT B H KA A -

>>> A

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

HAR AR —TURME, GRS FRAEZ A BB K :

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

5

JEPAET ) * WBIR AT E SR A A S QRIS i R B XTS5 . *3 AR e 3 4
%‘Uﬂiﬁﬂ%%, AL AR R FE AR 2 SR 1RSSR A, XA RIH
P

FEFAMCR R SE A TR RS, RIRRHRE e — s .

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

PAEAEIRC T — A2 3AIRMBIER, BATHIRNK B 2. WA PARTZIFR S

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

o R T AGE B B PR 9 i ;. P R 44 192 NumPy

2.5.8 WAL ENATF—RIIMR ?
AT DA 5 Fe e X

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

2.5.9 Hit4 a_tuple[i] +=[item’] &3 A FE ?
R WA FE R IR S E5, IR AT E T MALEEAF, 2 Python WZEHUR W AE X4 2 1]
225 o

HESTHP TR IR M AN S, XX TR TR IR, 24X BN A 28 0. e H A
list Al += 2443,

SRS P

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

TypeError: 'tuple' object does not support item assignment

fil A SRR R RIS I 1 5480 (1) BIXIR a_tuple [0] AN, AEMSSHRRXS 2, (AAELERE
IR 2 WAL AR 0 SOCERI & AET, POAICAlCR I8 i TCIRE.

HAERE G, BRI A A A T AR R E T
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>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

T ICHRA TR, IR P 25 KR
LUE SE) AV Y

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

TypeError: 'tuple' object does not support item assignment

DI S 2 NIRRT, SR N2 A5 e B e, (EUMNA SRR AN AR T

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

TR 2R, T2 () WER— R REIT __iadd__ BEATIR, TEPAT += HYSRIR(E R &
E, HRIHREIE; (b) MFFLMT, __iadd__ MATAESIK LR extend HaR XS,
PSR T LADE += e 1ist.extend Y “PREETT”:

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

[1]

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

a_list Jr5 | X REGIER, 051 BB R R SRR Sy a_list. MR{EMHRALGIREA
2, POVERTIN a_list ZHIFTS I HHE-—XREHaE, (B3R %A T IR A

P, FEMTCAURBIF, A AR S &5 [ T

>>> result
>>> a_tuplel[0

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

= result

TypeError: 'tuple' object does not support item assignment

__iadd__ WIIIAT, HIFIRGE T 5, HERA result 50T a_tuple[0] E4FR A H—
X5, R ETIA S TR, oycl R AR 2R .

2.5.10 HAW—TERHHF: GEA Python #1THE FIR TR 7

IHT)F Perl 41 X[ Randal Schwartz , %3 AR E B B E 9 RS THEY , SRR R TCEBLST R <N
JFAE”. 7E Python H1, i FIf list.sort () HHEH key Z50:

Isorted = LJ[:]
Isorted.sort (key=lambda s: int(s[10:15]))
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2.5.11 NIRRT — NI RBEM FEIIREITHERF ?
FFEMEHEICHREAR T, SR FTHEY , RSB HRr iR,

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

>>> result

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

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

sorted(pairs)

2.6 &

26.1 tamg3d?
FIR L AT class TEAT RIS RIGZER, QIEESLHIXTGRIT, ] Class MfRAMMMR, SLBIXT 50k
g TR (Er), XaE TR RBERSA A (k).

KA PR T — A AN HAMZE (R hEE) 70 . EHE R B S AR . XX g
B v DAGE 2t AN Wb A T A AL . BEANSE Y Mailbox ZEFRAE THRAE I E AT B k., BMTE
MboxMailbox, MaildirMailbox, OutlookMailbox NHEAZ LA il Il FEAE =X,

262 tAaRKGE?

FERETNEEE, T34 x, #EPA x.name (arguments. . .) B HEARERIE
AGHE S, BT RRE N :

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

2.6.3 T4 self ?

Self H 2T IR — SR D BEL PR BERARP AT IEE O meth (self, a, b, c)
MHAEB] x VLA x .meth(a, b, o) WEXIATIM: i il e BB AH N T meth (%, a,
b, c) B

BESF A L LREF iEE S G AF BXAER “self” ?

2.6.4 IfTIEENRED HBTELRHH-FR—1 3B ?

A NE KL isinstance (obj, cls). ARARIXT SR E T2 Kb — g sepl, HE
BN BT H BN W], bl isinstance (obj, (classl, class2, ...)), WADMEENRES
J& T HA~ Python N'E 2L, 40 isinstance (obj, str) B isinstance (obj, (int, float,
complex) ).,

5 & isinstance () SR IIRLE Habstract base class W AR . H LXMW E, BIERAE

B RRAOK B R AL, MR BRI IR ] True o ZARKGI “EIERAK” , EEHE
HIMRO:
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from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

>>> isinstance(c, C) # direct
True

>>> isinstance(c, P)
True

>>> isinstance (c,

True

# indirect

Mapping) # virtual

# Actual inheritance chain

>>> type(c) . mro___

(<class 'C'>, <class 'P'>, <class 'object'>)
# Test for "true inheritance"

>>> Mapping in type(c)._ mro_

False

IR, KBHRFALRLH A isinstance () X HESCRITRI . WEPREHEIFARSE, Ha

T AT i) XoF R A Ao KA I A R AE S P E U RIS

TR, B A AF AT B p e

PABERFERIAT N, AR AN S8 T 42K

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

BT IRAE A 2K B > search () Jiik, ARJEHMNE:

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

class Document:
def search(self):

# code to search a document

obj.search()

265 taREH?

ZAL R R AR EAR (MR BT o BR x CEAFTE, BRSO A I R RAT
Mo AIDABIEE N2, HrpdR it IR B RO AR BB, R A A T IR R AT x IR T

Python F27 (A il VAR SE B ZE 4T FEANPATR S8BL 7 —DRMIT IO, HR SHEIA B AR

IR
class UpperOut:

Q)
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(R L —5)

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)

iX B Upperout KEHE LT write () F¥E, FEWMH TEMW self._outfile.write () H¥EZHI,
%%%ﬁ?ﬁ%%ﬁ%ﬁ%oﬁ%%ﬁﬁ&ﬁ%ﬁ?%%TFmsaf<mﬁﬂeﬁ%o§%%@ﬁ
__getattr_ FILFTEMHY: WSH BT SFE TA XEREEINEZFE

TR, EEIELT, BIEWRSBRILRT . WREHETR LS A NF LR, BaLBLHE
X __setattr__ () JiK, MRXBHAAH 00N BEAlE) __setattr_ () SEHARS RN

class X:

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

KEH __setattr_ () EHMIEN self._ dict__ KA HBRAFRBRE, MARTIEICR
.

2.6.6 M fERAESPARBESOEIRFE?
P ER super () PREL:

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

iR 2 Python 3.0 Z HIIIRAS, FIREM ML 2ES 2 KT 14U class Derived(Base): ... ZK
M2 E X, "PAM] Base.meth (self, arguments...) LRI Base (8 Base E’J%/\ﬁ%@) H
FE X meth () o iXH, Base.meth %#’l\ﬂiﬁﬁﬂzlﬂﬁﬁfi‘: KR E L self 24

2.6.7 I NIEBEF S ELFTIEY ?

A LA IR — A5 2 H T2 Z A TIRAE o AR R BB MO 1% ) 44 RO (EL B AT o R — T, fn
SASHEE  (PIARIE AT B BEIR) GRS R, Xy AR Oy . pildn:

class Base:

BaseAlias = Base

class Derived (BaseAlias) :
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2.6.8 nfa BIERISABUBFIRIERTGE?

Python S HBIASHCRAIBIA 2% (D Ce 3 Tava 102 LT ).
AR R SR BN . SRR PR, TR B G 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

STFAESFE isinstance (¢, C) W c, c.count WEIFEFEM] C.count , BBdEg c BB EI, BF
BEM c.__class__ [AIEIIIE C BB REE ER AL

HE: £ CHENTENER, B self.count = 42 XEMIRECRAE self B GWFshHE —14
Ry”count” PANAH K SEH . AR BB 90w S E R A PR A B TR IR R 44, LIRS TE YA N 2 Ak
-

C.count = 314

Python SZHFHIASTIIA:

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

AR T PRSI ENBCR, A — AR E RS2, (L E R R e B Ry

def getcount () :
return C.count

WR RS R TSy, BABUE ST — PR (BEZDRIZRRAEIIN ), A& T
IVZSHUES R

2.6.9 £ Python thinfa EHMEELR (FHHE) 7

B N i T B i 7 < 1 7 S (S 1P 1 e W = Bt B e V3B R s () A Db A
T C++ 1, RISSWTRIR:

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

}

1£ Python "', HEESHE — MR %, HBOASEHIBIT AR Bl

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

RXAGEEAER, B 2R
WATPACR 2 KSR, Bl
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def _ init__ (self, *args):

A R REE T A TR E

2.6.10 £ __spam ByBHEHFH—1{ 2l _SomeClassName__spam BJ$5iR{E 8 -

PARUR 24T Sk A8 524 28 “HBR”, DA RA—F a7 B s o o SCRRLE A8 & AR MITECH __spam
PIARRAF (RSN TRIL, Z2Z2EHE N TRL) CARYLSWEH N _classname__spam, H
1 classname HERR T BRI N RILM L HIZEAFK.

XA R PR UE AL B Pk AN H P AT 2K BT DA 9T 1) _classname__spam™ J& 4, FA AR B E A XS R
__dict__ Hu[lL. £ Python &7 GUARA AL B LM HAAZES .

2.6.11 2ENT _del__ 7%, EERMBRMREZFEAE-

XA LTI R JE A
del iBEAIA—EW __del () — B HZBDXEASHE, WR (ST R38E, A2
_del_ ().

U 2 (L S DR PR (R AN A RS T30 OB SO 5 R, TR AN ST s i A 119 1
S, WSRO AL EE . JS4E Python /RS EMEIER X FIEERS I, EAEEURSAHY
g — A5 IHRZ )G, BERACERS AT et 2l Bt () 4 2xiaq7, Pt __del () TIARRERAEANTT
EABEALA I 2RI o XX T BB — AN, SR AR AT Y. BORRRAYE, AR __del ()
TSR VABEAUBUF AT . BIRATDAIEFT gc. collect () RMMBIPATRIR L TAE, H 54 et
MR IKIEA IR R AT L o

ST BB AR EAE , (DA LAY close O vk, HE—JSE MR, iR e
UF . BE close () Jy ik EITTERS TR YL W EEM __del () ——fi _del ()
WAZH close (), F HIVREFALR AT LAXS[Al—X R Z WA close () ©

73— PPREGAEER T | BIMGE 2 FI ] weakre £ BB, 12t SR VFAR 1A R GRS IS | VT Bitn, B
ARECHREE A D208 SN AR O s M 355 U (R A3

WIEfE—F, R __del () HESIETHRE, SRFEEHEITHE sys.stderr

2.6.12 M{TFRERA T XM EHINFIR 7

Python AN&icsk2k (MUNERA) MLhl. FTLATESRMM R ECH 40 5 (U5, B PR A SB35 5|
PSR R B 5201

2.6.13 Afta id() MERBERTEH—H) ?

id () IR AR, BT S0 A i T P BRI ME— Y o [ CPython w1, U2 G A A7 b
Ik, PreAZEE R AEAEM AT IR RS, R AR AR G B AT P A AL . XA
TUER X R

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

XA id JE TR RO G, ZReaUE TG, AT 1d O R SGLEVRIER 1. A R DR
id TR RATIAL TG SRS, QI — AR R m 5 -
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>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

2.6.14 ftARR TEILAMKREE is ERARITHRE S HEFEN ?

is BB TSR G, a is b F)T id(a) == id(b).

B AR R R R ER T H Y, a is a—&iRkN True. SRS A ok B 18
B A AR, T LS AR —FE, B AR S AR M1 R True B False,
B2, BN R AN S S0 2 135 5 R A TR . — Mok, APATF 3 FiiEi
K} 5 G5y 2 vl DARR RE 1Y -

1) WRE AR T A R SRR S S 0y . ZEEERME new = old ZJ5, W DAMRIFE new is

old,

2) FEREENAFHOTR T IUAE S, SR AL 5 RRMEERIE s (01 = x ZJ5, WRAGRIE

s[0] is xo

3) BBIxS, WHENZXTR R — A0, fERE#HAE a = None flb = None ZJ5, AIRARIE a
is b, [} None ZHARFINTA.

HAWRZHAEOT , FAEUAEH SOy, 105 R AR SR . IO A BT B 03 A0 45
WA T RE, B0 int Fl str, EEAATFEAR—E 2RO 4

>>> a = 1000
>>> b = 500

>>> ¢ = Db + 500
>>> a is c

False

>>> a = 'Python'
>>> b = 'Py'

>>> ¢ = b + 'thon'
>>> a is c

False

AR, RIAEAARIIRTEBl, MR AU —E A :

>>> a = []
>>> b = []
>>> a is b
False

TEARUE A, 4 T SETE A 0 5 B 0 0 ) o A

1) IE40 PEP 8 PrifEREn, MR B0yl None fEMHERASINT . XU LR AR A 2R 103
3C, FFT ARG 5 HAN ] e A R M H TSR ZE R False (X SARTRIA -

2) iR None HWRABAVHAM, WA HESEARI LT BELLBOBT o X 7] AR — A FR B ST XT 42
R ERS AT AR I, R — 2l dict .pop () HYTTIA:

_sentinel = object ()

def pop(self, key, default=_sentinel):
if key in self:
value = self[key]
del self[key]
return value

(CFogkzk)
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(R L —5)

if default is _sentinel:
raise KeyError (key)
return default

3) 4iE KA LI ACAD B, A B TR X 5 G 0y 0 3 A A A AR . X R AR RN 2k
float ('NaN') XE5 H S AHERXTZIT L.

Han, DA collections.abe.Sequence.__contains__ () HISZEALHS:

def _ contains__ (self, wvalue):
for v in self:
if v is value or v == value:
return True
return False

2.6.15 How can a subclass control what data is stored in an immutable in-
stance?

When subclassing an immutable type, override the __new__ () method instead of the __init__ () method. The
latter only runs affer an instance is created, which is too late to alter data in an immutable instance.

All of these immutable classes have a different signature than their parent class:

from datetime import date

class FirstOfMonthDate (date) :
"Always choose the first day of the month"
def _ new__ (cls, year, month, day):
return super()._ _new__ (cls, year, month, 1)

class NamedInt (int) :
"Allow text names for some numbers"

xlat = {'zero': 0, 'one': 1, 'ten': 10}
def _ new__ (cls, value):
value = cls.xlat.get (value, value)
return super()._ _new__ (cls, value)

class TitleStr(str):
"Convert str to name suitable for a URL path"
def _ new_ (cls, s):

s = s.lower() .replace(' ', '-")
s = '"'".Join([c for c in s if c.isalnum() or c == "'-"])
return super().__new__ (cls, s)

The classes can be used like this:

>>> FirstOfMonthDate (2012, 2, 14)
FirstOfMonthDate (2012, 2, 1)

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'
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2.7 1EIR

2.7.1 tn{TIER.pyc 3T ?

LR F AR (304 7 C 3 SO 2 SRRSO R A T8 “py SCHE T B SR
“__pycache_ “f Higp F &A@ M CHIFMAMEA “pyc . % “pyc XA AT LTS K5
“py“SCEEAAHIE, LA “pyc R E SR, H RIS AR HE Q) E B “python“BUAR T A AAH . (3L PEP
3147.)

.pyc XA AT RES TovA Q) 52— IEAD SO BT 7 /Y H SRAFTERCIR 78, S A il T vk ) 7
__pycache__ T HF. RIMPAKA M FIF AR LA S — M s AT 27, A Al BE & A AR ) AL
i Web il 55 gt T X A i O «

4 9E % & T PYTHONDONTWRITEBYTECODE ¥ 8 4% &, 75 I 3 A 1% ¥t 3% H. Python fE fi% £ %

“__pycache_ “T H R EMIFHEIEG A% T HF (BUR. FiE25 0 %%) B, pyc XL A 2h
Az,

T 2 PGB FTHY Python AR &SP 20 T 5 A#ME, WILASABIE .pye . BER 1 E
EHIBIS foo.py, EFATH I xyz. py, 2MizfT foo Hitk (GlLHi A shell i34 python
foo.py ), M&H xyz A4 .pyc, N xyz B FAN, (HARSH foo i .pyc XM, FH
foo.py MEBFAN .

8N foo AH .pye RN AR AR EIE . pyc SO
compileall f&idk,

py_compile BHREEE Fah LA, —FMBIR R A X T compile () B

A PAFIH py_compile Fl

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

KR cpye XMHBAS foo.py MR E NH __pycache_ THF (& IREATAE T AT ES %L
cfile REHIZITH).

A PAJ] compileall BB E B %% e A H X T IA SCF. REAEar S AT 3R sty
compileall.py }4; %45 Python SCIFRTTE H Az HI vl :

’python -m compileall .

2.7.2 AR BI SRR B R ?

R AT AR T X4 R B _ name_ RBHCOKIAM. WHAN '__main_ ', BFEAENE
KizAT. W, Vil S A B E PR g ay ST DT sl B AR AT, xS AR A B Ak T
__name__ ZJg A&7

def main() :
print ('Running test..."')
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2.7.3 WfIILRREELEA ?

TR LA AR -
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

) R K DA T AT 2R
* HILTA foo
o QIE AT foo f%s 4R &
» foo A IFHITUHINAT
» foo 5 A bar
o A T T bar AR
* bar B I IR T

e bar A foo (A #fE, FNEZA 144 foo IRIHL) .

¢ bar.foo_var = foo.foo_var

a2 RIMT, PR Python iR 58 MUXT foo FUMRRE, foo (4 JRfF S AR I 251 o
AR import foo , REZEHAIERR/ NIV foo. foo_var If, A LRI,

XA EE (£/0) =Ml RERRYL .
Guido van Rossum 1 58 & #EHH ] from <module> import ..

- FERR A RS R . 4

JRAE BN RS R R IR A R R BN B R I R AR 1 BT AR LA <module>.

<name> IEXG| .

Jim Roskind S AMELHRAR BB LA T -
o it (SRR BRI EHR AR )

* import &)

o ARAYIIRENAT (RIFEARE S AT LI 2R &) .

van Rossum AERPA ML, P import 154 HH BULAE T Ar BTy, (HAfSEA 2L
Matthias Urlichs AU UEATHAY , EAGEEIH S AMRAS B B 2R A

XL S A AR -

274 __import__ ('x.y.2") iREIE=E <module °'xX’> ; ZiN{EEF z 1§ ?

Az i importlib PR EREL import_module () :

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

34
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2.7.5 MESAMBRRH#T T REHEFHSA, BEDHRFRUGHE. ZRAFA?

H TR EEA RN, Python fUFESH — U ABIRIS LB SCIE . I, FE— AR+,
FEAREIHER 2 A [ B R R, IR A B RCHORE S — MR PRI = MU AR SR AT ORI
CE SRR, AT AT A

import importlib
import modname
importlib.reload (modname)

S EMEARIFIEN TR UHREIRAE T AT BN

from modname import some_objects

SRRSO AT — IR AR o ASRBEH S T 2R S, I R & AR 2858 SO LA 2RS40
RN RES R EA TP AT R

>>> import importlib

>>> import cls

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

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

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

HEHEAXT G id FTEHR, MR RS —H T4

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

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

i S E W iE) &

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

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

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

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

R NE, WHIET x++ 154, EgESMIRA R ORIt B2 2580 F w1 C 27 s
WARKAMITEE LR, AR 2TEx > v i/ oy aED.

PR A T ISR AL S, A Python BURK 5 KA i WUk v 5€ o AE C A 2 AR I HCE AL 5
7730 TEJE T AR 0 5 R AR E MR R IS 2 05, 4P (BEORRE ) 55— P XA A AR
T S NS RAEIR) -

VF 2 Ity W R G/ 45 RG-S B —A7 b IXFASFE A 244, IRTR T E St s asa), (S
DA REFREAT A TR T . PRAETEOL T, BBV iZE A — R (B0, 20--30 7). 20 47 Python H] A
SELEE 20 17 C 2 TAE. XAUAGE B T8I IR/ 45 ] 65 - Sb i BRI 98 2 8t 2 Hovr
JRA - Hgidt RS A .

3.2 At AaEBENERERFIFEMER 7

i B — 1
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3.3 [Ef RS EE ML THERE?

F P R R 25 R E

>> 1.2 - 1.0
0.19999999999999996

F HIANiX & Python HIH—4> bug, HIIAREXFE. X5 Python £ B&AK, 15 KEF-G AUTALFEEFE 5
S YN,

CPython H11j £loat KA CIEFW double RALHITIE, float XRMMERPAFEEHREE (i
oM 53 4L) AR HEEIE A E,  thT Python (] C #44E, I 2 AOME T A B AR B {58 IR AT
FIEHE . XEWERFSEANS, Python T MR T L HATHIES , 55 C 1 Java.

VR T DV RA I -+t 2R RO AN RE ] BRI 3R B, FER A DA R iE )G

’>>> x = 1.2

|

H % AR (ER S T IERI M 1. 2 CIERHRD) AR RUE, (EAREETE. FEUBMILE L, St
=

’1.00llOOllOOllOOl1001100llOOllOOll00110011001100110011 (binary)

BN LT - A

’1.1999999999999999555910790149937383830547332763671875 (decimal)

SR 53 (0K Python P iR 17 15-16 1/ MR -
SRR SRR, 155 Python HUREHHY 3 AR —

3.4 [[lfg Python F&R(LIFE[ & E)

CEES

—ANEVERE: RIEFATH R A AT ARR, ERE AT AR N E e ], I HAF R ROR B E A
AR . X MR TCAMBI R Z X AR Z —.

H—MLEZ, Python " FAFERPAN SRy —HE “EAR" ATMBIEEA SKFE 8 Oy HAR(E, A&
Python w1, ALATZNEERA SHF 577578 TERCH HAbA -

3.5 At aMAEFZEELTAAPEXER “self” ?

BCAEREAE Modula-3 5. 552 J5 Rl AEDR AR 8

B, EHERERE, R ARG R AR R . i self.x of self.meth () 1]
PAIEREM I, B GORAE ISR E S, WAl SeBl A Sk k. fF C++ o, w] DA I Bl Ry B
ISR AN (R4 R R Wk A5 R 5]) —{H24E Python "5t JaiAs BEps e, A AL/ 5 &
?’éi%i AERASE . — 28 C++ Al Java il brifE SR SLHEME R A mo Bigk, R fp g UM S E
T4 -

HK, XEwEmRZEREAGIH SR E R 2%, ARG 176 Cr+ b, QR4
FAE R 2 o 5 M 07 35, G ALAUHER < 2 JEBAE - 16 Python if T DL baseclass.
methodname (self, <argument list>)., XXF __init_ () HEIEEAH, Bl EREZRTT
VERHELY SRR 44 R, b2 ASERh oy =X FH B2 A

g, By TR RIRE N EE RS T Python r JeilAR & (RkfEe ) AE sR A IR (v A 2
T OF RIEA AN A )R) R, BB R F s R — MR N T 2 i — A~ L iR
HIMAR—ANREE R, BRIl mEn (M TEeRERE ). C+ il EURHEIX— &, (H2
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Python #eA A, AU TRXAHBIMGIAEN SR . SRR self. var REFMBMED T XA
A B, XTSI R, AT self. var EWRERX IR AR AERE S ARG A %R
SEOURY H %o SATTRYE, SR AR AN S B AR A A T AR i 44 25 ) v R 2E45-9F Python {2 A P
A 251

3.6 At A aeERANPME ?

H Python 3.8 J1fy, RAEMEINY!
IREZR XM RI2FAT = AR A B

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

5 PEP 572 T e .

3.7 At 4 Python 33EFLEThgE (BI4n listindex()) EMAAGEREE, M
Hipzhee (40 len(List)) f&FRLSCH ?

1E 4N Guido T :

(a) X THLEHAE, IRFIRIE R R ER D) P - misk (Fihat!) s BHAees P aH IS
WL gE, BT BT By R e . B — N AR x*(a+b) X AERY 22 300K
5o x*a+x*b WA GRERE, DASAE ]t hh OO FFSA0HH [l Fe i rO AR
(b) MEFEFIGAH len(X) ARSI, SFITE EZRMRIATARTTRKE . XEIFRATPICES: 45
Roe— MR, SHURIEFZEAY. M, HFIEE xlen() I, WATE ZHIIE x 2 5L Bl 1
e, B R MRAPRIE len() BUZRARIY AT . 24 BCA L BBUHAIRA get() 2 key() J7ik,
WE AN S IAT write() J7 iR, FRATE/R &S] H 2K
—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.8 Aft4 join() B—NFHEBHEMARIIRY TASE ?

M Python 1.6 7oy, FAFHRARAF B MARESR I, iR J7 IRy, X7 RS L) D B -5 4 2 61
String AL & KRR LA DI REM ] . X EEHFITIE TR ME P 212, BTk — 2R 7 U
ANEF IR — 2

’n’ H.join([vlv, v2v, |4v, '8', '16'])

GERAE:

’"l, 2, 4, 8, 16"

SO A A PN LA Lo

S ARIX Rl EAFER SCA (String Constant) [ 7 VAR R EMBMES”, HERSWIFH, H2F
FFER A g — N E (. ARG B AT R A FR_E ARV X S 3k, AT 12 4 i 2 e 3L
TESCF ERTTH

AR UGE T IR IR LR LR AR R A AT R B R R . i R Tt
ﬂkgﬁﬁo TR, 8 split O BN DFRPHEMUTEREGRZ, FEATEXFER T, 1A
&%

"1, 2, 4, 8, 16".split (", ")
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SEXT AR SCRRIRE S, TR ] dr 4558 7 A oy B i TP 4 d (BAEBOATOLT , IR IR R 2% ) -

join () BFRFHRITIE, PUATERNZITIANS, &R0 AT 778 LB 5458 7o, HAE0
JCRZIEHA B & BIERNSET DR P U 5, G H O CATTHg . X
TP AR G A AR 7 i

3.9 REASH?

WERBATG 58, W try/except HREGRCRM o SEFn_EAARTH2 B B0 . £ 2.0 Z Hi#Y Python fiRAH,
3P X A~ I

try:
value = mydict[key]

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

FA YR dict FEAT IR AT key B, X AARE S WERAERXFERTE, VB0 BAZX A -

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

ST XA ER N, WA DAE ] value = dict.setdefault (key, getvalue (key)), {HE]
PLZMA getvalue () BEETEHE, FATEFTAE L RSN LA TITAL o

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

PRATDAE T — Y] 1if. .. elif... elif... else. IBWAFEMGXIN TAE. %T switch {BAJEEC4H
T, H R AR R A DA S AT AT BRI I B A SRR BRI ERRAS, S
PEP 275 ,

X TG E KB AT REME PP AT BRI 0L, AT AR — A>T, o case ELIR SN 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, ATPAEE M getattr (O WERRAARE SR T EARE DL

def visit_a(self, ...):

def dispatch(self, wvalue):

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

BB ITIRA LR, BInAGIh e visit_ o QUEREAXAEIEIZ, WRERAANZEENIE, &K
W R BRI I R _E AT A ik
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311 WEFEERESFENSE, MESRRETTRERKNSE
STHIG, ?

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

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

3.12 [ET lambda RRX AR & 7E[FiR(E]

Python ] lambda FiEARNBE AL & 1547, 24 Python FITEEHE AL AL PR ik B AE b N HTEA] . RTMT
1£ Python H1, XA — N EW FEL. 5 HAWE S PAINYIEER lambda FE¥OKR[H], Python [¥) lambdas
HR—MEicfis, W SR E TG .

PRAI T 22 Python Hf 5 —2XT 4, W AYEASHB T Rl NS B . (RLIG, {7  lambda 175 AS /2 4 i ST R 4K
P ME— DL R AR TF 2N R A — AR - X @ — DL T R A4 (55 lambda SRk A L4
FAU5E AR B R As A !

3.13 Python TTLI#RZFR#BERSH C RS HMBERSH?

Cython Kl A7 il EERERY Python RN A S IFE] C 9. Nuitka j&—-f Python & C++ Ui
BHRIERS, B SCRRC RN Python 155 . 4RI Java, A[PAEIE VOC .

3.14 Python In{EMECEFE?

Python PN 4015 e TS5 81 . Python [ARHESZILCPython A 5 | TTECRAS A AT D7 ) %52, IF
0 55— FBLE R A SES I PERR, 5 B FRA T8 ERAG I 803 o A R AN 0T 177 19 () O 3 1 MM B O 48 B iR % 42
ge PR T HATEIR . SRBURIRGETHE BRI SR S E pR AL

H52, HABSTEL (N Jython 5§ PyPy ), ) FTRMKHEA FIRHLE], Qn5E 2l mliss o ansL Ry Python ft:
T T 51 TR IRIAT R, X P 22 53 7 2 3 30— LU b R A AR Th) 3

fE—48 Python 5B, PARAURY (7 CPython b TAEMIMRYF) W RESHFE/R SCIHRAAT:

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

Scbr b, (] CPython (5| BRI BB 5, R ABTIRIE R £ # & RPTRT—AS3CpF. SR, X
EGEHY GC, X LESCHFRT G A RELAR IR E] B (FTREARS A E) ]k ) wioliedle (FHoEH) o
A G 5 Al LA python SEBRRACRD, R R 3R PZ SO el ) with i54); Toie WAFEHIT &
nfer, XHERARLC

for file in very_long_list_of_ files:
with open(file) as f:
c = f.read (1)
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https://github.com/stackless-dev/stackless/wiki
http://cython.org/
http://www.nuitka.net/
https://voc.readthedocs.io
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3.15 [Efa CPython 7<{i FAE % 18 #0141 35, =1 e 4t 1) ?

HoE, XA ChnifERitt, PILARERSHE. GEfY, FLM1HIIE Boehm GC . EH&ET X 4% W5
(%g%%ﬁ%é)%E%ﬁ@,ﬁﬁﬁgﬁi%ﬁ%%,ﬁ&ﬁ%%éﬁ%%@%&ﬁMm@%b,%
BT )

24 Python fi A B AW R FRES, 50 GC WA —ANm#. 7EM 3719 Python H, WA GC FE$2
HER A AR ) malloc() Fl free(), fix A Python BN HIFEF A REA ] € & L malloc() Al free(),
M "] GEANFREE Python 11 . FFE, CPython R] DAIEAfHISZF] malloc() A1 free().

3.16 & CPython #Ref, Ui HMIIBIETSHIER?

4 Python JR I}, M 4xJmyin44 23] 2 Python BEBG| HIXT S A B BREIL . ARAFAERIRAG I, Wn]
AER AP OL C R 2 BLA AL APt 2 AT REREIRY (IR Purify IR T H SN ). (B
s, Python 7EiR i & B A I 2l B B D R

AR 258 ] Python FEREHUN MR FLENZT, TERIN atexit BibLaFT— AL, SEHIMERX LA A .

317 Bt 4B LM TARTIREIERE 7

EIRFIFAMICAAEVFZ T MU, (HEIR D Nl H 2 AR . 7TPANAICA SR ML Pascal
ioskek C 4545 BRI XM /NMES, TPV ANFEZERM RS, nTAME S — AT 84, fin,
TR IR AR BRI A s A B = AR oAl

73— J7, FIREARIATE T Pl B0 TRA A AR AR, P SR A H [ 282,
HHBAEAE. I, os.listdir (. ") RIFFIR Y H]HRHR SR TR 51 QR H R i
T NSO, o A AT R 14 R R N 2 PR

TR N AR, XA — A e, WA BB ER I E R OCER.. SRR AR, X
HEIRA AR BIIERI TR . R AZICE AT AR T AL key, [RIE R GERFTCHLAIAES A key.

3.18 3R 2N 7%E CPython th3cIa) ?

CPython )51 RS Fr_EJg nlAS K EERRRAL, i ANIE lisp WU OHERR o IR SE B X FLAb S 5R 105 | FH A 328
B, FHAEBIFRIEEH T AR BRI IR B A K R A 8T
RFRRGIFIK a (1] BERIERA IR RNRRG T X .

AN SHEATS , FFREES IR N F R T — 28I b 7y o B A S I T i M s 24 %]
WIS, S e — LA A A, AEAERE T ORI LR AN TR ZEE PR R

3.19 FH#LEIN{FHE CPython thscip ?

CPython F 5 M SCHUN AIREE A/ NIG A . 5 BARILL, XAERZEFOL T Atk (H nifcss Wi £
F) $ROE T HEAFROPERE, J HSCHUE R

T TAET 202 i hash () WEREOTR T I f7 #8829 hash {0 . hash FCRD AR B AN 41
PERER R T AE AR B4, "Python” [ hash {H°4-539294296, jiiipython”(—MEALA [ 1 FAFHR) 1
hash {2y 1142331976, &), hash fCT I F1 58 B P oRFAE (I (O B LA R SRR LAY
AN hash i, XEEWRE T EAEE R E] - O(1), M Big-O FIRIA - RAGR— M.

42 Chapter 3. % i+505 525 M E)&E
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3.20 Mt key ARERALHY ?

T UG AR PG SR ET S A A (EDR AR B . QSRR n AR g, WIHE T RES KA Ae e, T
SHS A AR S R . H2, d T Joie il X A TCE I B e g A S, Pt Teik
FEFIABEEH o« )5, BOREEAE P IR E AR RS R, FFICEREIE, FOVHRAEAR. 0
RIFERIAE, BASKREE, WAEZGA R REIPRES A AR .

WERRAR B AN RRG WP, NIyt IR tuple (L) A1 —4ocdl, %
H 5512 LA JTaeAnAeny, Kbl DA /RS g .

EAFE i — LR R R 5 -

o WA HhE (X5 ID) S RONEER, BOMIRRI E— A MIEES B R, BRI
EARE] i

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

£5|% A~ KeyError S, PINH ATPEMNY (1, 2] 19id ST id K. Sk,
M == KBTI, TR RN is .

o FEHSFRAE N IEATAR S X B, RN AR GRS AT A S B B 5IH, AR
S AR R HEATCFRIEER o

o SRSIRMEONE, EETFHPAZBECEN]. MREINSICEIBE R, R AR R — 3
MEPABRBRROBE R . Bl i — N E BN TIMALZRICH: d.keys () PHEEMEAS AT /ET LAY B .

o RRPIFME TSRS, ARCO R, WU, EAUOGE nT AR S HAG R TR X 45 4] DAfE
FAL B SN RAE N A O R AT ] A 24 B 5 1B 1) L R R 5 2R IR ER mT 2138 1Y B A X G
LA R B HHFI N R AT e FETCRABER.

URFEEE, W] AR PAR O iR R A R, (B E R R A TR AR AT PAKF— A ] AR S 4
AP, FEEBIRNEA __eq () Ml _hash__ () I¥k. SRIG, WRABURG R 7 (5]
HAth T hash P45 ) P IR IS B AEE X R A (B EXRF RO T 7 3 (SRS H) vh P PRE I 2

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

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

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

HE, W B TR AR L B 5 AT S AT DA B SARR H B T REME T AR A5 A

AN, AL, R ol == 02 (H ol.__eq  (02) is True ) M| hash(ol) ==
hash(o2) " (Bl “‘ol.__hash_ () == o02.__hash__ () ) , LEX L E2HLEFH P, IR
ANEE IR LERR ], FHUFIHABIL T hash (2548 RF 23 4

Xt ListWrapper , A ESEE RAE 4L, AR BE R DA S 570 . BRAFIRIE R A RS 18
s K A SN IE Rt (X e TR A S 2R, A5 WA B AR 5 B R

3.20. HftaF4 key MR TER) ? 43
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3.21 [EMT list.sort() AR EEHFBHI2TI?

TEMEREMRE RS OL T, OO THER M #il— 3 51352 — iR 2. NI, 1ist.sort () X5kt
IV A . TR —F 5, EASRBCHIFISIR. X, SEHREHNr R, Hik
it BRI AR AR I, WA S RO 2551 3K

WEREERBIFHIR, HHTNE sorted () B MWEREMSLBER T IRATIR P RIES %, X HHE T
HEFPFFaR . B, N2 Ak A I 7 419 % keys HEFF:

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

3.22 fn{a7E Python g EFISCHEREOME ?

H1 C++ Fll Java 515 F R LB 0O HIA TR 5 AR R RN AL . VR 22 A ORI A 25 15
ISR AT A B A R IR

Python 2.6 7R /il T —4> abc i, i E LG H A (ABCs). R A isinstance () Al
issubclass () RAGE LG EEEH LI THER ABC. collections.abe filgE LT —4HA M
i) ABCs #5|li1 Iterable , Container, fil MutableMapping

Xt Python, £ IS A2 B Ak T DA i 20 P 09 38 24 PSR R 3RS

ARSI CFRE ] ARG, ol DA e A — 4178 6. 172 Python At n]
PMENIEASZAT, PARROERIERR < F BN BRSSPl e L e, o T DAGE Y s
FIRfT L “HEAAD (stub)” BHUHEATRRE B, "TPABEI doctest Fl unittest BHEEHE =7 il LliE
ZORAE TR INRESE, DAt T i A7 .

T8 2 IR AT AR B e Python HrAR RNy . BRI AR P AR IZ IS . SFoc b, B RERE
i, PO HTEA REINARE P I R e J@ k. B, append () J7 iR ml— L NESIRI AR R A IHT
25 BRI R append O SEHUR T REW I SATICERAE, (HRAAEN BT PR AR I
TEAR TR B o

WEMIAEFARFEAH, I AR RER ERRA ARG R 5 T, —Fh B 88 AT A 45 A2 i [ 38
WTT %, B BSRTES AT S b AU 2 1 Sedn 5 IR PR &N . 244K Python AR ¥R AR BEAH
R, Agm ST B

3.23 [Elfg[F)% goto E&iE?

TE 1970 SN T RBI A ZBRHHY goto M HESFEURGLAE “2 KA BRREE AP AE MRS . 76
FIOES Y, BWREAUNER, HEEASLHA L (7F Python 2 ] if i5A]PAK or, and fll if-else
22k ) FIPEIR (] while Fll for i547], JFAREA S continue Ml break) MFEHLEWE T .

AR T DA 5 3 S ORI S B s B0 T 1Y “Z5 4k goto” o 2 NN S T DA (i AR 4L
C, Fortran FIHAME T G GHEHAY “go” =X “goto” #aik. fil4n:

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

except label: # where to goto
pass

ERAARVHRBE IR R ], XIEHE PO A2 goto, TR .

44 Chapter 3. & it¥0/5 £ % R @
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3.24 HHHLIRIEFFFE (r-strings) FEELIRFHIGERE ?

E‘{Egﬁﬂﬂiﬁh ENTRBEART R SRS W S5 R AL O SR 2 LEE WG 5 7 4F, BT REEH
HFATER

JFAR AT ER AL e o T 7 AR EIAT H 0 SR SO FR A AL FRAS (322 IRk 5 | 48) B4
Ao BEZRARBRERFFAVERC ) G SR A  E 02, LIRS A SLVFIXARAL . St ok, Fedfrilad il
G5 FREE SCRURALEE U o 24 restring T E AR H A, 2L TARRIMR 4T -

QR IEAE 2 7 Windows B#AR4, , ITERITA Windows ZRGEi FIHRBE ] IEARHEL:

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

WEREIEAE ) DOS i o MRS, TH 2 bA /R Bl

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

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

3.25 Hft2 Python GAMIRIELY “with” &) 7

Python HAwith’ 141, B RERF— MU BAG AT R AGE A, FEIEAHIR AT BRI R R A S . A
YOI B XS5 H:

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

A& Python Ht, SXAEH A4 & AN B -

HAliE =, 0 ObjectPascal . Delphi #l C++ i IS AY, PRI PAZAN S MIHIANE 70 FLaa A 2 0t . X
e TSI HL T - GRS B A TE S IR I B B A I8

Python i I ZNARA. SFeAn] RERHHE AL A TS5 AR L. nT PAZHZSHIAEXH SR 75 sl 5l 57 )
Mo XEAFICTAE L ] B PSR S | e A A @tk JRilEdt . eJRE s A Eve?

Bidn, RAANASER AU B

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

AL B WA — N4 07X WU M. ST, Python sy R ilRE i — i (B2 2
BA, SR AT WA A7) MERAR, ERE A with BT gt i, Python 1)
B AR B ) S S R A

SRIMT, Python W] A R AR FA S B with” MIZEIE FHrE OB AMUIS R mo 28k, AU

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

kA

ref

ref.
ref.
ref.

function (args) .mydict [index] [index]
21
42
63

Q o o |l

AR AR R AT B RIPE R Python FEIZATIHRRMT A4 FRGEE 1026 —AMRA A 5 2T — XA
#r.

3.24. At 2FIGFFFE (r-strings) FEELIRFHIZR 7 45
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3.26 £ AT LRI with iE4) ?

For technical reasons, a generator used directly as a context manager would not work correctly. When, as is most
common, a generator is used as an iterator run to completion, no closing is needed. When it is, wrap it as “con-
textlib.closing(generator)” in the "with’ statement.

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

B9 2 T3] S (ABC I LIIEE R L —). HIE— XA

if a == Db
print (a)

5

if a == b:
print (a)

TR MOTERA 5 — 2. iR, TR FAQ MERIRBIT, B SR UMM ER; X2k
TP RIBRIE A -

7 MR ER PR B S A TRIAR B iR A D) TR AbATn] AT 5 o phe s i if 75 2234
INgRRE, AN AAXIAR e SCA BT NG A AT o

3.28 %t 4 Python ZESIRFTLAMKR L ¥ ERES ?

Python RVFEAERF, TCALRIT AT R FEbiz -

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

EA FFZ R AR -

WEARSIR, SCTHBF IR FIREREZ AT, WEESEMEZ LR, PO AL E—A7H s
5. XEATRAPARDHHER A &7 A TR R

AN UL S 2 FEEAZ W R . Ban:

x = [
"fee",
"fie"
"foo",
"fum"

]

XAFNRFEEKAVIANTCR, (HEFR EaE = "ee”, "fiefoo” FI"fum” o F/2 NN FIZ 5 AT DA G X >
TRIAIE
UV R R 5t T DABE S A AR B2 2 2E il

46 Chapter 3. &itF155 2% I 6=




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)

47
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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.
AR, EEN TR

#!/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

T 2AE CGI A X FEfi . CGI BIAS Y PATH IAEEAS fill B 2 AEFRG AT, T DARAAZ0 5 ] F PRt 1) 5 3
7Nt A%

HHHE, B PRSI KK, eSS 5 /usr/bin/env HFTHRM; k& H ERAR AL
env FE/F . FERXFPIEBLR, VRATAZZIR (6 F R I hack J59% (OB Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+"s@"
nmnn

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

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

4.1.4 Python thfF curses/termcap g5 ?
X2 Unix R4 Frifi Python JiA5 & 4T £ #E Modules - H S H Bl 77 curses Bk, (HEBRIA I A 2 4
%, (HEE: £ Windows P& F AT H Windows H1{5 45 curses bk, )

curses BURSCFFEA curses £k, [N SZHF neurses Al SYSV curses FHIRZHISMIAE, LLUNE (2
AR PR SCRE . ORI bR SR KRR X MR A7 HAT BSD curses BB #ERSGE, (H2
I HITELES 1 R GERLZARA AP L o

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)

PRI E R A P A AT S

def handler (signum, frame):

48 Chapter 4. FHXEFIRFEEEMTERRE
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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

— BARIRE Y C LU — A R BONEAT A S B AR G, AR 1% 5 5 D e BCRAS X 2417 o ]
PAKF BT — ZR 50 I 1A S B B g . XL SR DL ZOR B TR, {H)2 i T Python 2
AT RIS R I E SR S o ARnT DA S AR AU 5] 204 5 DNk R ol 2 o A i DRI AT R
R E T SR A BT PR A B

FEFP AL SN HAL R B T ASE I E A E

if name_ == "__main__ ":
self_test ()

L Python SEERY “fi” He, B2 G AR ANIE 1 A H I RE AR nT AZESN % 1A T
S EAT I -

4.2.2 E#H docstring GIE3C# ?

pydoc AT DA Python 6% FR ) docstring 617 HTML S04, 0] PA# ] epydoc 3% H i docstring £
7 API 3CRY . Sphinx 4 9] PAG | A docstring F N2

4.2.3 EF—RRAKR—1%R5 7

TE Unix RGP HZR TR, BB TR curses, {HE curses BEHUK T, XMEPAZE

4.3 ZiEHEX
431 EFPERERSZRE?

—EEM ] threading Bk, AEHH] _thread Bk, threading X} _thread FHERHLR T
SRR B TS A .

Aahz [ 9E# S H Y threading AR A —LLZJ4T Frs I PAZH http://www.pythoncraft.com/OSCON2001/ o

42, —iXMRYT{E 49
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4.3.2 BMEEWBRFET Afta?

—HEARB, Pram TrARERSPE. R ELRBBITRRI T, TERREEORS KX TR,
] B R PR T TR R AR O — NI B JE A sleep, 1B TEARRERE SE BT T -

import threading, time

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

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

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

HHF (EFZTAL) RARIFTBITR, MR RIAET! R 2 RS i e m —1>
KRR IEZ WA 2 RS &AE

) LA R ER D5 TR FR AR AT BB TR AL T — SRR AR JE 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)

HOE time.sleep () FH—NE@IIFFIE, fAFESREIESEGLL, DI queue
R A~ queue W5, 1hHRG—PAARAEIZATERI append — >4 E] queue XA, ELARHM
queue Xf G H LIS AR KR — BN AR R

433 WMABESHEASI TIER?

B TR ] concurrent . futures B, FHEEH P ThreadPoolExecutor 2,

wE, QRARAR S G A i 2 AR, AR AT DA H 5. 1 queue BIHORAIEAE 55 REI
Queue RYEF—A T —MEAXIRMIIR, LT put (ob]) IFEIRMILE, HHWLAM .get O J7
BRPOUCE . XL DEAMBHRIE, AR MES RS dT—Ik.

XA BT

import threading, queue, time

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

QS

50 Chapter 4. FHXEFIRFEEEMTERRE
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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
SLARAERHE 5 42 SO S ATDABE] mult iprocessing BIBHEOERIRE 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 PPBEX L T AR5 AT REFEA FRA BT N SERL, PR AR R A 50 = P . 6=
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())

4.4. HBiHH 53



http://pyserial.sourceforge.net
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

Python Frequently Asked Questions, [F] 3.9.8

AR AR 0, 1, 2 fUF

4.5 M4 / Internet 4R1E

4.5.1 Python thy WWW THEHA?

Z I 2% T internet 1 netdata 3% 551 N %5 . Python A3 K BT BRI 8 Rk 55 s Al
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?
i), XHRE— I urllib. request MYMRIERG T

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

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

# connect and send the server a path

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

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("%s -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,

BB 1 TCP i3 & EFHZE, /RAT A socket ¥ A AEPH ZEAL . XFE M4 /RIFT socket . connect () B,
PRFF RS BN SE R (R KATRE) S8 — M . errno #iRISAYFH . errno.EINPROGRESS
FORNERE AR TR A 52 AR BERIER SRR PN FERE, IR EHIARE RE SR A
2.

PRu]PAF ] socket .connect_ex () FiEkEEd R, B8 Rk ermo . AT, RA]RA

P JE T i socket . connect_ex () - 0 B errno.EISCONN #/RiERE L 5E A - B Rt ] DAY It
socket 64 select .select () REETEEEHAE,

ffill): asyncio BLBRFROL 7 M AR R P, BN R A S IER MRS . 55 =T7
Twisted Fjg—NAT] HIDREF & B0 Uk sE.
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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 AR ] [0, 1) Z [R]H BERLIE SR
R V2 A L T A A, filn:
* randrange (a, b) i&[A] [a, b) RJE] ) —HEZUEL
* uniform(a, b) i&[A [a, b) K[ALZ [ HTF AEL
e normalvariate (mean, sdev) fifIEE (FEHH) 204 R%FE.
A — L R B E R T SN TR,
* choice () MNAEMTH PREPLERE 1 ITE.
* shuffle (L) RAPPIRIATIEIEHE, RIKFHBEHLALITAL.
A5 Random 2, ARA] AR HSLBIML, R EIEZ AL FEALECE s .
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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 %

57
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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) ;
}
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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)

>>> imp