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N SEARFR A, TR A R AN B S 44 S Python,

1.1.17 FEAMEWMonty Python B KT HE" 15 ?

A, HIEXF2ET G . 0

1.2 FsciFRchiy Python

1.2.1 Python §Z1F ?

EEFE . H 1991 4R K25 6 3 18 A H st i e LM, XFRESE RIRILEFZE. M 3.9
JRIFAG, Python RE&x B3R 12 A H HEH — B FZA A (PEP 602),

FERFWSHEB IHRAR “HEIEIE" RAAh, FHIIAE L mRmERE RSB L3I WEHEIE &1

CLEAE M I AAR R, (Rl — ZR 5 A R0 R 1 A IO A VA R 2 B A PR — B

H i B E HUA U2 T ATE Python ™ 20T Wk B AP A5 ] ) Python (A 2.x 71 3.x, #fi
AR 3.x, REHW Z @R ER e .. SR 2x BARPUZ /MM, (B2 U2y,
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https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
http://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
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1.22 %/ ATE{#EH Python ?

R BOZEOAT T3, ABARMESRAS— ORI R 7

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

1.2.3 AHEEEMINEEM Python FF &) ?

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 fERF LA Python BEHAHFER ?

15171 https://www.python.org/dev/peps/ 257 Python 3455421 (PEP) . PEP 42 Python Il A = F 4
PIFE VG THIAR R T SO, o AR AR ORISR S 5 AR B . W] DA R AR, “Python X.Y
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 Z—HMMEENFERIFHESD ?

EPAS

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

1.2. IPscit5Ridapd Python 5


https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.org
https://www.redhat.com
https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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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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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig

CHAPTER 2

2.1 —fRia)RR

2.1.1 Python FiXFiRHE RS ESREIAEFEER ., RIBEXERE?

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

pdb FiHee — A FE 288 H 4% i S 1550 Python Wiy . @ FniE Python B —&R4y, JF H BT
B 5 F At AR AT DA T pdb ARG R 405 1k B ORI -

YE MR UE Python & AT HRFf 20 2F#) IDLE %2 HxUFREE (Gl # (T Tools/scripts/idle) H & — N EFEALIY
Pl

PythonWin J&—/M 3% 5T pdb 11 GUI i #$ 1 Python IDE. PythonWin [l #% 4 > Wb s i €4
I ATV Z RO RFLE, BN AE PythonWin B2 . PythonWin J2 pywin32 i H ALY, i
ActivePython &4 7B ZH R4

Eric &—3LT PyQt 1 Scintilla g %8 2H {44 71 IDE.
trepan3k J&— M) gdb AL -
Visual Studio Code &AMl A H A 1 A il 8 F 11 T A 1) IDE,
AV Z 7. Python IDE tfF KR 4% . flLA 1645 :
* 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 REEAGRBDIRFATIITHSHAHIA?

A1
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 Finfaaess@id—4 Python BIZRGIE—MAILEITHI Z# HI 3L ?

WERARRE A SR — AL AR, AT DA BORIS AT I A b 55 223 Python ZATHR, AREA 75 2EHF
Python % i) C AU, A 142 THA VAR &R el B, R e 5 Python —HEHI SCIFSEE
e DA AN AT AT LA

— PR EHRE T H, B9 7E Python AU Tools/freeze 1o EXF Python ‘P {LiMH N C 4K
A —A CoiFds, IRATVAREITA BRI AZ]—DHEF R, ARI5REH S AR Python BEBREESE .

B AR T PR AU AR import 47 (PIATES) , FFAERRHE Python BARANIRH % (T
WERDR) rpA B, AR5, B Python %5 ARy 4640 C AU (T AGE ] g 4L
B AR R BRI A ) . T RIE— A R BCE SCF, SO SRR e rh S B B 1y P AL
Beo R)m, EHIPFAEAY C USRS Python flRERR 1y AV, DATE NSz i — 8 i 5L
1, AT N SR AR 5E 2 AH ] o

Bk, freeze TFE— C HiiFes. A —SLH AL T H AR
o py2exe FT4E % Windows i — 3 W] AT SO
o py2app FTE K Mac OS X it — 3 A $04 7 3014
o cx_Freeze FJ T4 BUES V-6 1) B T $047 S0

21.4 %% Python ERFIER GRS RIS 7
H . THS R A ER AR XU AR SCR PEP 8 .

2.2 MBS

221 YT EFHEN, Hita4£HM| UnboundLocalError ?

T A AE R A P B A TS IR TR ), S EARTIEH TAER ARS8 44 0 ifi 45 2] UnboundLocalError 254 A
JEF = Ab

PAT ARG :

>>> x = 10

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

>>> bar ()

10

IR TAE, (H2 AT ACAS

>>> x = 10

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

251543 —~ UnboundLocalError :

(o]
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https://www.pylint.org/
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
http://www.py2exe.org/
https://github.com/ronaldoussoren/py2app
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/dev/peps/pep-0008
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>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

RO R AR A s P A R AT IRMELS AR TR O ) SR A B, AR SN sk
JRAT A2l 24 A8 5 . i foo "SR JE—NERIDN x P BL T ST, g ide SR RN R A
o L, HMIEHTAY print (x) ZFTHIRBIIRIGH SRR AR B & S8 iR

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

>>> x = 10

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

Ce. x += 1

>>> foobar ()

10

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

>>> print (x)
11

YRATPABE ] nonlocal S FAENRE MR PATIRMIR A :

>>> def foo():

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

2.2.2 Python h SRR EEFIE /T ERWPLHRN ?

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

BINEAIA A NETE, (H5 2% 8 n] CAMERE. — 7T, 2K global Fnt /) HoiAe & nl AR 1L &
SMEEIE . 0 —J5, ARBrA 55| A2 global | ARANR—HAMEM M global AR
Xof A LR S ARSI R RN &R XA ZRELE IR global AR T HUREIME Y
AN

22. BiBES 9
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2.2.3 At aEAFFRENTEHSE L H lambdas EBREHEFRZER 7

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

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

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)

10 Chapter 2. %52 I io]’%
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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={}):

22. BiBES 11
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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?ﬁfﬁﬁ?%ﬁ%ﬁﬂﬂé, 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 72 func WEZ. {Hi2, EPM func i, Biln:

’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 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)

RILT- B i E A T s 5
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2) SR AR R, MO R AR AN, T HAAR 2
3) dE RIS AR (HIVRT A8 RO ) 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) MR A SR
>>> def func3(args):
args['a'l = '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) BUEAE— RSB P HH 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}

JUT- R AT 24 30 R B S A A
PRI PR AR ] — A~ 5 2R e
2.211 3nfa#E Python sh eI &k &%y ?

PRA PRI, fUTNRCE R, s M AT AR S, B, R frAl2E X linear (a, b) (R
Bl EREL £ (%) KRBT a*x+b BY(E. FTRABE DA N iR

def linear(a, b):

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

return result

B — AT R

class linear:

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

(Faksn
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(£ L£50)

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

EFRIERT, -
taxes = linear (0.3, 2)
o — AT X 5, (§i5 taxes (10e6) == 0.3 * 10e6 + 2.

AR g 07 AR R R BN S HLAE A ARSI o (E IR — AL TR R RS 1 kR ok 3t
A

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

XHGN] DAESRE 2 AT IR IR

class counter:
value = 0

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

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

def down (self):

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

XHL inc (), dec () #l reset () FFRICHILEE —ITEE B Z AR AL

2.2.12 0{a7£ Python R HINIER ?

— R, EHEAFI T EZIK copy . copy () B copy . deepcopy () « ARFTAXREALAL G|, HZ
BRI T AR o

FBEXF AT AT RS ] . BlAN TR copy O A

newdict = olddict.copy ()

AT ATE ) 7 A S
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’new_l = 1[:]

2213 IR BIRRAF A ?

ST P SIS0 x, i () KR WP 0 50 v I B
pRai) 1Y R TIE

2.2.14 BRI R TIRREGBHR 7

HHERVEZMOABIR, FAXMNRIFABRIERA SR TEAR L, RIS 2HF— DS IR E 2 A
def fll class iFAWIRAN, EALXFFI NS — DTS, HIEPATA:

>>> class A:

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

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

AT, SIA AR BRRERIVE TSRS AR B AR, Py L A
EW%A%~¢§%Q@%i%%%%%%%%ﬁﬂﬁ%aﬁ%b,@ﬁﬁ%f@%ﬁ%%ﬂTﬁ*&
—BORVARIACR R R B 2 “HLE” FREEM AR BRAMRIER B RIR AR, BLX R
) AL 5 R P AN R e 2 7 AT RE A A
7t comp.lang.python ', Fredrik Lundh 7& [m] # A ) RN 1 2825 o — AR 28 L
BRARE I AEAR AT IR LB B 5 R 48 T BT I IME—AE: i (W R) A S RS IFRER
AT, EIRAATEF——Fr A B AT 24 FROME IR PRI BT 48 (dirds 25 0] )
A ZAMATHI A (FR) -
------ HHARAR A B EA IR 4 7 BURA A 4 7 A SE AP F !

2215 ESERHANMARRITAL?

1 51E Python HNIZHAT. B EX B 1

>>> "a" in llb"’ "a"
(False, 'a')

M5 A s AT R Fah A [ 2 AT, PAEACE & SOPA 24

’(nan in "b"), LIP

A

’"a" in ("b", nau)

|

XA PRI AT (=, += 55) RUL R ENFARE IR AT M e 4 T iR AT -
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2216 2ZHS5 C Y2 ZHEHFEHMERT ?
ATH0 . HR AT

[on_true] if [expression] else [on_false]

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

f£ Python 2.5 5 ABCTESRZ 1, 5 WLABIE 12 il 2 e 54

[expression] and [on_true] or [on_false]

IR FCEF A RIS, 2 on_true A /RBAEITFF 247 MRV . FTA, A ... if

else ... JERXRESTI,

2.2.17 ETILA Python H{ERENHITER?

LA, GEFZAE lambda HH{E lambda REHH . WESHLAT =4k B UIf Bartelt {175 6 {0AD :

from functools import reduce

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

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

# Mandelbrot set

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

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

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

# 1% 1%4 / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

HAEHER B, BRAF

2218 RYWSHIIRPHMML (/) BRTAEBR 7

RS EG IR PRI R R EZ RIS R IR EITE S . URAETES A SN R4 k. TER
MESZAURCETE SR RN, SHASKTENRW BRI ETES . fIil, divmod () Jg—MEX%
IBRAL ETE SR AL B 1 SR R i

>>> 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.

TSI FEREMRLEREMESE 2 (URM B S . Hit, M REFSE0 A diviod () &
FER A

22. BiviES 17
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>>> divmod (x=3, y=4)
Traceback (most recent call last):

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

2.3 BFMFFEA

2.3.1 M RE <Rt 0/ I EE S 7

THEE /IR, WAE A\ BERMEZ BTN — D Z M — A NG ECR G TR0 RIS, BN, 2R
e SO /A\HERI 7107 (HUERIAY 8), WA

>>> a = 0010
>>> a
8

Ut B EAR R R . AR TR B — A NG BORE X 7S
TR RGN . BIAFE Python iR g i A

>>> a = 0xab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 At 4-22//10 5RE-3 ?
REZRATIEL 5 JAIERY § —8 WRARRZXFER AR, HF B

i==@@// 3 >3+ (153

AR 1) TR . C FIRREOR S — 8, I HAiRSEBa 1 // J WEAPRENREM 1 % 5
MIERS 1 —2

XF Lo JokUL 3 HRERN AL LRAEE . 3 N IEEAERWEAEE £, IF BSChs BAE
FIAHR L L $ 3 MR >= 0 & H A, WEEIAER AR 10 B, FB2 200 /N Y A& JLEF?
-190 % 12 == 2 EHMMR; 190 % 12 == -10 MEESFEZIMNITE .

2.3.3 IARFIFRRRDHT ?

XHFEE, AN ER int () AR, Bl int (1144") == 144, U, A float ()
BEMCR TR SR, B float ('144') == 144.0,

ERANTE LT, XL AES R R 7 Tt H ok i, Bk int('0144") == 144 S EAH,
int ('0x144') £5|k ValueError, int (string, base) 325 Ak S IS B0 5L,
Bt int ( *0x144', 16) == 324, QURFEHRECH 0, W% Python MMM AT : HIZK 00" K /\
s, 00X s 7Sk o

WRAR R R R EAF R Y, WA MNERE eval (). eval () WHEESEBRZIH H
AN BN RE &8 A B RS A0 B0 Bt aly 250 R 19 Python 3K, il 4n, A AT AL A
_ _import__ ('os').system("rm -rf S$HOME") XHH-IHIEIREIZ H .

eval () B HAGREFfRE R Python Fiha AR, XA eval (109") FFHOELA R, Bl Python
A AV BB B A0 CO FRIM) .

18 Chapter 2. %52 I io]’%
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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 () KT H BEEA:

def myFunc () :
print ("hello")

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

2.3.7 REH S5 Perl iy chomp() FXHIFH %, AFMFFEBRPRIBREBERITH ?

FIPA s rstrip ("\r\n") \FFFH s ARG B8ATR, AR RRE S . a5
frep s R AT, HARRBAIUDNZAT, WIRHHER A A7 A T4

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

L. "\r\n")

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

'line 1 '

P T3 3 R BRI AT SO AR B, FTPARE s . rstrip () XA X TAESAREF.

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

B AR M) o

X} T8 A ARATT . BOh R MOE T 2 M AP R X4 split () H¥ER—AT AR AZ#
PR, ARG int () B float () ¥Fm T IEHIE AT RS BUE. split () ATk
By7sep” 2, 1T NBATHE T S HAF DASMEG 23 BR AT IO O

PAT SIS R A SRS, IENFRIA S C By sscanf () BRI, WHEAIEMES.

2.3.9 'UnicodeDecodeError’ &’UnicodeEncodeError #&izEHAER?

T, unicode-howto

20 Chapter 2. %52 I io]’%
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2.4 {EgE

241 BHEFKIBT . ZI0FTI0BRERE ?

SRS, XTI e, RS TWRA T R B LR
* NIAlY) Python S HA AN A BEAF A . A< FAQ & ERE ) & CPython.
o AT RERIRIE RGN R, JUHORTERIE 1/ O BiZ EARNT
o TESMAAERARTS AT, BARZARBIFL T iy al (IS0 profile Bidh).
o G GHEMERARE RVFETE RS RN (FS 1 tineit BR).,
'ﬁﬁg%&ﬂ%mkﬁﬁﬁﬁ%%%*%@EZﬁy%ﬁﬁﬂ%ﬁ@%ﬁ%(ﬁﬁ%ﬁ%ﬁﬁﬁﬁ
WA, ni# Python AURS AR Z 5T . PAR @ —LEn] AR ] H2 32 1R B /K P — it ) -
o (EERENETNL (BOEBCHERIGIEE) AT RAT AR HeS e ARG rh i A OE A B3 o KA SA
o I IEWARIBHRSSH . 225 308 bltin-types Al collections fRbk,
o DhRUE PR AL A T AT IR LRI SR B R, ATRE OREORARORIE) T RBER AR TR A
FHP XTH C oG, BIAPE RN — Ly R, LR ER. B, e REH
list.sort () WEGEDHAMKE sorted () MEHATHHNTY (B XEE &SP ERRG, HSH

sortinghowto ).

o G )T (R A A R S 2 T A . AR A SE s AR &, DRy kAR
f“?'é) PRI ZRE I BERH S, FE AR ARV NI BES T ERTE T (GR35 2 T st = A AN 152
i) .

WRARE 235340 Python FRVFAYFR M, ASAAH—L8 T H W PAIEARGERF SR, BilAn, Cython W AKFRSHE
i) Python AURS A Sii A C 9, I H AT ATEVFZAIFAYF-F _EfdH . Cython WJ DA Ziis (FHmT3E
E‘J?‘éﬂ?ﬁ%) KA BT RTINS B . ARG C iR BEA(H.O, MTLAHCS W5 C ¥
JEAEHL.

S Y

LI VEAEHL R /) wiki TUH] .

242 BEANFHREETE-ENRAYFERMTA?

str fll bytes G RANAN, FILH 2 FAFRIERA —EICRRAL, B AT A 848

MG TE—MUFOLN, SOsfTiH B A R ik r .
RHERZA str MR, WHREFNRZFENRA—MIIRPIHFAELTRAATAN str. join ()

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A — M EEAMB BN k2 1o.StringIo)
WERZA str MR, BUENAER (+=258F) ¥ bytearray X4

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

24. MHE 21
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5 FF3Il (A/FIR)

2.5.1 IMAFE TR TR Z EIEITHE R ?

R &% tuple (seq) APFHMERFS (SLhp LRALEAIENR) St BA M HES ST f A [] 5%
HAgodl.

i, tuple ([1, 2, ) 774E (1, 2, 3) 1fi tuple('abc') 74 ('a', 'b', 'c'). WHRSH
H—AIEH, EA A@J@ IJZISﬁ'ﬁ ﬁilil I‘Jﬂj‘% H AN SRR AR 6ﬁm%/\ﬂ%%€ﬁbméﬂﬂ¢&mm%&
P tuple ().

RN 1 list(Seq) ﬂﬁ&%ﬁ?ﬁﬂS‘Zﬂi%ﬁﬁ%%}ﬁéﬁﬂﬁﬂ‘ﬁHﬁFﬁUJlfy‘if“ E’J?FHH <HBZZ. Fn,
list ((1, 2, y PR 2, 317 list('abc') 24 ['a', 'b', 'c' ﬁu%f%ﬂtﬁ~/\§u
#*, B2 seql %M‘iﬁﬂi~’|\ JZIKO

2.5.2 HARGIHFS?

Python JF4I i F IE3 B A B/ A 5 B &S 5. X TIERTES, S—NF5 R0 1 HEANTFE,
WKBLEHE . X T HE0FS, BIECE— 50 -1 EIEGE —ANF5h -2, K. rTPAAKH seq[-n
A4 T seqllen (seq) -n],

M RBUTSASRIT . Bl s [ -1] BERIR TR R IRn— DT, Xl AR 7AF
H AR R RIATAT -

2.5.3 nfaLAHE RBSIR RIS XS 7
{#if] reversed () NERE:

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

XA XEUEREIRFH 0 F A S G 4 B A AREA TR A

2.5.4 T M IR MERERT ?
KT IR VP2 07 PRI EEAIHE , #5515 Python Cookbook:

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

WEREAN RERHFSIR, WX HITHY . R MNP R EIA T, MR EE

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

WERF R PTA CRA T AR e (R eI R hashable ) , X380 H 2 HR:

mylist = list (set(mylist))

RPN R R, MR I, AR 251 R
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2.5.5 N MFIFRPIBRZ A0 ?

PR BT, —Fh AT BRI 2 B I R A 0 AT B R A (FUZ A 5 B PO A A 2
PEAT R e A IE RS AT B G ARSI T =Fh0r 5.

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

) e 3T AR A PR

2.5.6 tnfa7E Python thGIE$4H ?
%)%

’ ["thiS", 1, "iS", nanu’ "array"]

G RAER A A ETT A 24T C 5 Pascal £(2H; FBXGIET, python 5 0] A& ¥R 2 AN Al A2
%o

array SHUAFRUE T A BA SR R i B R AR TE  (HERRG R #G . R,
B IRAHAL Yl e T A A PR S IR AL R 254 o

BRI Lisp B3, AT LAGE I S cons BAIC:

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

WERTE AT, W PABE S R e . X HUBLLL lisp car 192 lisp_list [0] , A odr 12
lisp_list[1] o FUATENRHHE BIITREMIRMEA XA, PO EEH A Python 51|85 2

2.5.7 AR SHTIR ?
ARl e il — MR R 2 HE R AL

’>>> A = [[None] * 2] * 3

WERGATEIE, BRAZ IR :

>>> A

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

HRE, MIRGIH—TURERS, SFENAEZ OB RN

>>> A[0][0] = 5
>>> A
[[5, None], [5, None], [5, None]]

HA AR RAE TR~ WP RIATER BRI AL ORI, © R XM *3 Al X
KEEN TR0 3 510 MEATHREAE ST IraTT, X — AR 21 .

BRI MEA RSO — IR KRR, ARG H AR TCR A — R R 7 2ok 5

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

RO T — M 3 ANREEN “HIRFEIZIRAYS IR . AR AT AGE I 51 Rt 5k

w, h =2, 3
A = [[None] * w for i in range (h)]
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Python Frequently Asked Questions, k% 3.9.4

BCE R T AGE B B PR 9 R ;. e e 44 )2 NumPy

2.5.8 B A ENAF—RIIMR ?
A DA 92 e

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

2.5.9 At 4 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 .

2510 FEM—1EZ09HF: {REEA Python ff—4 Schwartzian 35D ?

% ARIATNT Perl 41X f¥) Randal Schwartz, & 38 i #4840 Z WL B HEFP(E (sort value) ™ il BE REXT
SR ICE I THEY . 7E Python v, i 1ist.sort () KM key Z%0:

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

2.5.11 IMTRHE M 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']

2.6 HWHR

26.1 Htam3d?

KB PATIIBE AR E X R R, A X PGSO B SIS 5, LRI REE TRET
BaEEAEGE (8r) Aftes (k).

FEADAEEFT — DA HANYE, FRz AE2E (ES) , BRI LNEIER ¥, XA n] DS i
PR R L AN X AT, Bildn: AR — > Mailbox ZEFRALIRAE I EA T k., BRI
MboxMailbox, MaildirMailbox, OutlookMailbox F T AbFR& Fhis E HBFEHE = .
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262 tARKGE?

7SR RS SOP R RTINS x BRI, EERY x . name (arguments. . .) .

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

2.6.3 {ta self ?

Self HJg FEME—NSEE A TR Bl SFENBHENLE x , H5VE meth (self, a,
b, c) %br ENIZGHHN x.meth(a, b, c) ; XTHIHAMNM T ESHERN neth (x, a, b, c) .

BIBSF A AL R ik L AR b R XAEA “self” 2

2.6.4 INAELEXNREDHRELRIHFRB— 6 7

Al E AL isinstance (obj, cls). {RATPAFRHE— IO A2 A O A B A X 4 2 1
AT L ALY PR ARE B, Bl isinstance (obj, (classl, class2, ...)), ]
PARS £ HE S X502 15 o Python Py B A1 i B — AN RGNS, B4 isinstance (obj, str) B

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

i isinstance () IE&KMIRA: Habstract base class W REPAAER . R, XFT 8 MK S MAS T4
IR [8] True BIfHEFH R B s A1 B4R . BRI B4R, 28 MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

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

>>> isinstance(c, P) # indirect
True

>>> isinstance(c, Mapping) # virtual
True

# Actual inheritance chain
>>> type(c).__
(<class 'C'>, <class 'P'>, <class 'object'>)

mro_

# Test for "true inheritance"
>>> Mapping in type(c)._ mro_
False

BHERZHEFASZEMNH I HENL LM isinstance () » MR ERBETF LRI, FIEFP T
X5 KSR FE R T O R B R E AT R, TN R A X Rl B JE T 2 RO R iy
o BN, NSRRI TR LA R AL

def search (obj):
if isinstance (obj, Mailbox):
# code to search a mailbox

Q3]

26 Chapter 2. %52 I io]’%




Python Frequently Asked Questions, 4% 3.9.4

(£ L£50)

elif isinstance (obj, Document) :
. # code to search a document
elif ...

HUF TR RAEIT A 2 EE L —4> search () Tk, RIEHME:

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

class Document:
def search(self):

# code to search a document

obj.search()

265 ftaRER?
AL — R R R BT (AR B RER) o B — R = 3F HAR SO Hop — Ak i AT
Mo BERTUARIE—SEE, EIRMEECSBR I IR LB, R HA I IR T AT x WA

Python F2/7 A AT DABRAASE IR Z AT . BN, ARSI T —A2K, BT HRBITC/E, ERIAEA
HOEIE /IS SPNCE

class UpperOut:

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

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

def __getattr__(self, name):
return getattr(self._outfile, name)

TEiX B Upperout REPIE N T write () FEERMA TEN self. _outfile.write () FEZHI
FEHATFR LA REERX. A M EE SRS TEW self. _outfile X5 . ZitEiET
__getattr_ FERTEHN: WS ES S TG R BT M E 2 E R .

RN T E R UL, ZIERT RS 2T A8, 2 hE S o R B N R B, 28
WWAE L __setattr__ () Jrik, H HIXFBAAU/NOE. __setattr_ () BYSEEASLHREAY
FLAF A

class X:

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

KEH __setattr_ () LIUHBN self._ dict_ KA H GHRAARFHIRS XN 2T 38 TC kR
I
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2.6.6 INTMBREIAIRAERTAESEDE LB FHE?
(N ERY super () BRAL:

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

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

2.6.7 WMTAMBNETRER 7

YRA] AR FEZI — AN 024 T 24 A TURAE o XRER TR BB 2l i I A AR e TR A 1 I A4 B . i
BT, WRREES SR E  (FIUARYE TR T ) R A B2, XA IR . i
an:

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 I BIRRF SR BBTRITEF L ?

Python SCRFEFSEAAIEST L (78 C ++ 2 Java 178 E).
X EESEAE, AT FEEME. ORI E, St AE I E T A 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

SFAEE ¢ K AT isinstance (¢, C) NE, W c.count [FAFEHIE C.count, BIAEWE ¢ B &,
BEM c.__class_ [F| C pyRRM R IR LA LR

R AL CHEADTTIENTR, B self.count = 42 XHERYIRMRAE self [ pF M FHE—14
zgﬁ”count” A RSB AR E R P RS BRSNS R 48244, TR AE T AN L 2 oh

C.count = 314

HSITR R

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

IR, FAFHE T RO I B R Y7 Y il ] B R 2 e 4
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def getcount () :
return C.count

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

2.6.9 tnfay7 Python hEHMEFERL (FHiE) ?

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

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

}

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

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

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

def _ init__ (self, *args):

AR IR 5 338 B A D7 4 3L

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

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

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

2.6.11 2ENT __del__ 7%, ERMBRMREZFEAE-

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

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

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

e, AR __del () JFRGIESRH, SREEHEITHE sys. stderr .
2.6.12 INMAIZRENLE TERBIFTR EHIRI TR ?

Python NEREFHE (BONEIA) AYFTA LB BT AR SRR eR Bt AT am A, DA Ik PR B g S 1l 4
5951 AN FRERER T A L1 -

2613 Hts id() HERERREFER—H ?

id () IR E—AEEE, ZEEBCTEXT S0 A i T P BRI Se ME— 1Y) . A7 CPython w1, U2 LAY N A7 Hb
Ak, %Mééﬁ?ﬁiﬁ%}\ﬂ\]ﬁ*ﬂﬂﬂﬁ%N%ZE, T BT RS RPN A AAE AR R L Xl
U TR

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

XA id J& T2 AIAE AR R B S, AT 1a O TGRS . SRR A id B RAT)
AT REEPRAS, WREXHEX R 5 — 5] -

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

2.6.14 HOTLAEEMFRET is SBRAZITRIRSEN ?

is BEARIRRRS . 8l a is b FMT id(a) == id(b).

R IR SRR — M BRI R, a is a SRR True. FRUVSRIER
FAHSEERR I S . I HOR R TARSE A I, AR IR S Al & PRAIER [0l — TR {H True B False.

H2, PR Sl R ARTERSE X AR RIS 5N B AU SE AR I . — ok UE, FEDAR = AP oL X 5AR
PR ERY:

1) Assignments create new names but do not change object identity. After the assignment new = old, it is guar-
anteed that new is old.

2) Putting an object in a container that stores object references does not change object identity. After the list assign-
ment s[0] = x,itis guaranteed that s[0] is x.

3) If an object is a singleton, it means that only one instance of that object can exist. After the assignments a =
None and b = None, it is guaranteed that a is b because None is a singleton.

TEHAKRZEOFOUT , ARAS B AR RS I 0 08 AR SR PRSI o 5 i, An RS AR A BB T
Kol w5 BAE BN int Rl str, POAEANIEARILZE BBIXE5R:

>>> a = 1000
>>> b = 500
>>> ¢ = b + 500

Q)
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(8L 7))
>>> a is c
False
>>> a = 'Python'
>>> pb = 'Py'
>>> ¢ = b + 'thon'
>>> a is c
False

AR, ATARARAR BB L BRI S —E A A

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

TEARHE AR, ARE R B — S8 IR A T AR TR A 00 P 5 3 =X
1) As recommended by PEP 8, an identity test is the preferred way to check for None. This reads like plain English
in code and avoids confusion with other objects that may have boolean values that evaluate to false.

2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create
an singleton sentinel object guaranteed to be distinct from other objects. For example, here is how to implement a
method that behaves like dict . pop () :

_sentinel = object()

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

3) Container implementations sometimes need to augment equality tests with identity tests. This prevents the code
from being confused by objects such as f1oat ('NaN') that are not equal to themselves.

B, PAFACHEE/R T collections.abe.Sequence._ contains_ () HYSZHL:

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

2.7 &R

2.7.1 nfargIE.pyc X 7

M AR R AR (BH 2450 C 4 SRS O RUB Sy ), R SAEXT Y. . py SCPEFTEH
Ky __pycache__ THRX NI MG EHMIFNBN cpye XM % .pyc UIFRISCIEZRIT KR
DRFEXN . py SUEZANE, A coye RIS, IR BT A E R E python b fUAD
A, (S 0L PEP 3147, )

JevkAIE . pyc SUPFRRTBE IR R A S ISR FOSRAFEAUR 8, XA __pycache_ THTC
EBOIE . 2EORUL, WERARPASE— PR IF AR P E AT — P Sy R A A P it vl BB K 2 M A
I Web [l 55 sl Ja T Fi i o«
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% 9F % ¥ 7 PYTHONDONTWRITEBYTECODE ¥f 15745 &, E\AJJZM S AR H I H Python E. A )] 2
__pycache__ THRIHF KO RMIFHIE AR THEMEES (BUR. A= E%5%) mgts Al
f.pyc SIS

T 5 )2 9B 4T Python BIARAHAL NG, FILASEIE pyc SCF. Bltn, WREE A aEEHR
B S foo.py, BEXFAT I — M xyz.py, MRiE1T foo ik GHILH A Zimfr 4 python
foo.py), NN xyz & —4 .pyc, FH xyz @9 FAN, HASN foo fllE .pyc LM, HH
foo.py NEHFAM .

WRRTFE LR foo M .pyc BRI AN S AMBEA E .pyc LM
py_compile Fll compileall bk,

py_compile BIREEW FaSiFLEAIR . — BRI AR T compile () AL

YR W] A

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

KR cpye XMHB AL foo.py MR E NH __pycache_ TH (BEVRE AT AE T AT EES 4L
cfile REHIZITH).

YRIBE ] PAE ] compileall Atk H 8wk —A~ H X ZAH X PP . BARMEE UBTEM S
TR HIZAT compileall.py HHR{IIAD & 413 Python SCHRHY H SR

’python -m compileall .

2.7.2 A BI S RIERIR B R ?

*%ﬁ%TMLﬂ%%?ﬁKEXE’JéE’W H__name_ $F|HOHBIRAIR. ARERIEN '__main_ ', 2
PR AT B, Gl A 2 R b ity AT RS B A, HFH R _ name_
ZJE, Ahdrz fEr A

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

if name_ == '_ main
main ()

2.7.3 IMALEREESAN 7
TR A DA T AR :

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7] L R o R T DA 2D
* HIETA foo
o QE T foo Y254 )Ry i
* foo WemiFIHIT UG IMAT
» foo 5 A bar
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o QE T HT bar {975 2 RAN R

* bar BT IHIRIT

e bar FA foo (2% (no-op ), FAEZA 424 foo IRLER)

¢ bar.foo_var = foo.foo_var
HIE—HRMT, 2 Python iR A ik foo, T foo 4 RfT 5 MR 2 211
AR import foo , ARJEEMAEERMMG VN foo. foo_var W, A ERFERISE.
XANEEA (2D) =Rl BRI RO .

Guido van Rossum 72 A ] from <module> import ..., FFrAMAEMERE Y. &5
AR SR in Ak L RE 7 e R . X B IR AR T AR R <module>.

<name> ,
Jim Roskind FHCAERE MBI 4% DA IS $hA 720 5K -
o T (BRER, RERIATRESARZERNE)
o AR
s WA (BEN ARG 2R R).
van Rossum ANEWGXF A, B FAHMITE AP, (HXFhrEmiseam a3,
Matthias Urlichs B EA RS, PAEE EATFEEIHTA
LRI T RIF A AT .

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

ZEMA importlib LT import_module () :

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

2.7.5 HEREET SATHERAEHRSAEN, IETHRBEREEK. HtAadX
B
H TR — Sk, Python SUFESH — IR ABHUR USRS . WRAX AR, FE— A HFE

R AR o, B IR S e AR Rl R AR, IR A BEAS LR G AT R BT A 20K . 2250
i BT SRR AR, AT AT A

import importlib
import modname
importlib.reload (modname)

el EMEORANGE 100% 5 To—2%K o FRal @ e & an R A pd

from modname import some_objects

REARSE R TH AR AR R . AL 285 30, WA & BORT B YRS Bl ABE B 265 L. X
AT REFEA R JEA T

>>> 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
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WERATEDH2ERT G/ “BRiR”, R A ol 2 g

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

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

34
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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

A TR/ RIE S, R B 0 415 N8 2 AR SAEE A . (/R C 7 R £l
DFER RS 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
e TR T PS5 AR WU RS2 5, P03 (SR M) 75 —Fh XU i RS S
T S NS RAEIR) -

VFZ G G AR TR/ 5 R 5 BOICE— A7 o X BSRRP YK, IR TR SRS m], (AT SR
PARIREFFEAT AT Y 1A BRAEEDUR, RV ZIE A —DBRAE (B4, 20--3017) . 20 47 Python HJ DA
SEREE 20 17 C B TAE . X AUGE f TS ATHIR/ZE AT S - SR AT R A2 A 2 e iy
JEP - B BT ERR A A .

3.2 At AaEBENERERFIFEMER 7

R e 18
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3.3 AftAFRTERER?

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

|

%%ﬁ%%ﬁ%ﬁ+ﬁﬂ%ﬁiiC%%%@%ﬁwﬁ,@K%é%?EOEﬁEWM%L7%%ﬁ%
=

’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 At 4 Python ZFFERRA TR 7

AL

—ASRVERE: RIEFATH R A ATARR, EMCEFA T AR A E AW, I BAF AR ROR B E A
AR . X2 TCAAB R Z X AR 2 — .

7 MLEZ, Python HFEYFAFERYAN Sy —HE A" ATMBIVEEA SRFE 8 SOy HARLE, A&
Python w1, ALAZHEERA SF 7455378 RN HAAE -

3.5 At awsMEREENLFIEARAPEXER “self” ?

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

W, EIHEMERE, KR ESEES R A RERAS . F3E self.x B self.meth () H]
PATEAE LR, BN AIE R e X, W SLpIAS S5 . A6 C++ H, AT DAIE i i/ D Jey A
AR (R 2 RERR DA S ) ——(H27E Python WA Rl AR |, Fr AR Ar 48
FE SUABERRE . — 28 C++ Al Java i iBARifE ZoRSEHIEERA m_ BigE, B fp e U fe X siE 5
R DT

Hk, XEWEMRE RG] AR E R, ARERRRIEE. £ CH+ Hr, W RAE Al
MAERERDEGEER R TE, WOBMEH : 28 4F - 1€ Python 1R A] A4 E baseclass.
methodname (self, <argument list>)., XX __init_ () FEEEEH, BOEEIRAEZL Y
VAR ELY RF A4 WEEIEr, T b DAy S 280 A .

WJh, BT AR SRR TEYA R ST Python H g R AR f (ARFEE ) AE eR B R AE g 718 £
v OF H¥a s 2 R) WRIE, s ARy SRR — NMRERE N T 2 A L A8
wIMAZE AR, Bl EiEELon (B TRCRER ). C++ Ml IR EX— 5, 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 Aft4 lambda FiEXAEEBEIES 7

Python ] lambda FiEX RN REGL&1541], F24 Python FIEEMESLUA BEAL I ik B 7E 255 5 N HTE AT . R
1£ Python H1, XA — N EW FEL. 5 HAWE S PAINYIEER lambda FE¥OKR[H], Python [¥) lambdas
R —Fdcsr s, AR Eme e SRR i .

PRELE 2 /2 Python HPid 82X 4, T DAYEAS B BBl Y A RA . PRI, () lambda T /S 2 24t 5 S R 4
I ME— D SRR TR BN sR B B — A PR - X R — DL T PR A4 (45 lambda kA B XT 4
FAU5E AR B R As A !

3.13 T[LL# Python %5iZh#l8tH, C HEMESD ?

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{E&EBHE ?

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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3.15 %t 4 CPython Ffk fE G LIREIK 5 7

HoE, XA ChnifERitt, PILARERSHE. GEfY, FLM1HIIE Boehm GC . EH&ET X 4% W5
(%g%%ﬁ%é)%E%ﬁ@,ﬁﬁﬁgﬁi%é%%,ﬁ&ﬁ%%éﬁ%%@%iﬁMm@%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 BHEt At AFERAAEAE?

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| 33205 2 I AR K BEEIAE, TIASIE lisp KUK ISESR o S I FXT AT G2 1195 | I ) T 4
B, FHAEBIFRIEEH T AR BRI IR B A K R A 8T
RFRRGIFIK a (1] BERIERA IR RNRRG T X .

AN SEEATS , FFREES AR N F R T — 2y b A 7 PR o B A S N (4 M 24 %4l
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.
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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(02) " (Bl “ol.__hash_ () == 02.__hash__ () ), LIXMEEEHETFH P, NHEH
ANREWE R SRR, U A BT hash YE5HRF 2 A

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

2

3.20. HttAF o key SARFALH) ? M
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3.21 Hft 4 listsort() ZHREHFIIR ?

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 Att4iw®H goto ?

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 .
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3.24 HHHLIRIEFFFE (r-strings) FEELIRFHIGERE ?

E@?ﬂﬁ,?ﬂ%%%ﬁﬁﬁﬁﬂﬂ%%:%%%%K&Nﬁﬁﬁ%%%%%ﬁ%?ﬁ7%Ti%%
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 -

R IEAE 2 7 Windows B#AR4, , ITERITA Windows R GEi FIHRAE T 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 43
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3.26 H{t2 if/while/def/class BRI EEGT S ?

5 BT ] S (ABC I H KRIETRZ ). HIE—TRXD

if a == Db
print (a)

_ﬁ

if a == Db:
print (a)

TERCE MO AR 5 — 2. iR, fEXA FAQ MBI, B S RUMIREN; X2k
T BB A

T3 RE RN & B S A TEIA S R I S AR B 2 TS AT T AT . 6 5o b i 75 20
gk, AL XIFEF SCA AT NG AR AT -

3.27 Attt 4 Python #HIRFITANKER T ERES ?

Python AVFATERIH, TEALRIS SRR R BT -

[, 2, 3,1
(‘a', 'b', 'c',)
d =
"A": [1, 51,
"B [6, 71, # last trailing comma is optional but good style
}
A IUAFEH AR A

WA, SCHE I P E D EL AT, WERZIRIEZ TR, AT E E—17 i
5. XEATWAT AR HHEY A SRR iR

AN IR S 2 FEOEAZ W 5. filan

x = [
" fee",
"fiell
"fOO",
" fum"

]

RPIRFERAIAICER, HEF EAE =4 "ee”, "fiefoo” F1"fum” o Il EIZ5 0] PAREGIX 4
R
FOVF R BEIE 5 AT DA 2 R ACRD B2 5 A il
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cHAPTER 4

REEFEE FAQ

4.1 & R Y HCHE B o) =

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

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

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

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

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

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

import sys
print (sys.builtin_module_names)

45


https://pypi.org
https://www.google.com
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4.1.3 7 Unix chEHELE Python RIS 1T ?

IR B SR AU P HATHY, FFHES—ATRRELA #! Fk, JETHER L Python fiREZR I BR A
F—E PAAPST chmod +x scriptfile Bi& chmod 755 scriptfile &),
FoRAREMME, REENTE:

#!/usr/local/bin/python

TEXCHFER—A7, BNARBIEF-& LY Python ARREER I BEAE .

IR AR S A A Python fRRERS A HAAESAS , IR AT A env F2F . RIXAREY Python fFRERS fif
TEHFELHRME T PATH A EH, JLFFTA I Unix REHECSZE PR S

#!/usr/bin/env python

24 CGI A X FE . CGI AR PATH IEEAF Sl 3 2 AEHAE AT, I DAROAZIE F R 1) 52 38
7t A%

HEHE, FPRFREAR R KK, TTEEA 55 /usr/bin/env HFF4I; Yk #HH R A AIELE
env P, FEXRMETILT, URAT DAL B R i Y hack 775 (3B Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+"s@"

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

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

4.1.4 Python thfF curses/termcap g5 ?
XFF 26 Unix 240 AxifE Python J5AS & 47 M £ 7E Modules - H 5% H B curses Bidl, [HERIA A &5 4
B, (W2 £ Windows ‘F-& F AR H Windows H {545 curses Rk, )

curses BIRSCFFEA curses £k, AL SZHF neurses Al SYSV curses HHIRZHISMIAE, LLANEI (.
AR FAFEE SR BOCH bR SR X ERE X MR A BSD curses BURIYIRIERS, H2
I HITTELE 19 R GERLZARA AR P L o

1T Windows -4 @ {#i ] consolelib fEL.

4.1.5 Python h#E7E34l C B4 onexit() HEAHRAD ?
atexit FHHRML A5 C 1) onexit () MRECEPITMREL.

4.1.6 At aRHESHERHFFEIE?

SR DL )2 A5 AL TR R O TR E LS HN R . B R

’handler(signum, frame)

DRI R 2 R R A AT S

def handler (signum, frame):

46 Chapter 4. REZEEFOEM FAQ
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4.2 EHES

421 E#MiX Python 12 4 ¢ ?

Python 4545 i AN HAMELL . doctest BIH ML docstring H1 -3 R G E AT , Xt He i /275 5 docstring
4 R i — 2

unittest BiHE— A Java F1 Smalltalk Iz HE 48 Y SRR A MIRAESE .

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 ()

HMCEAER P TR S TH

— 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

REFp R SN HAD B hra] AR B A

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 EH—RRFKER—MRE?
1E% Unix RGP SFIOTR . BB RO curses, LI curses BIUAK T, AT

4.3 ZiEHEX
431 EFPERERSZRE?

—EEM ] threading Bk, AEHH] _thread Bk, threading X} _thread FHERHLR T
AR B T ) A

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

42. BRAES 47
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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
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break
else:
print ('Worker', threading.currentThread(), end=' ")
print ('running with argument', arg)
time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker % (141))
t.start ()

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

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

IBATIF AR N i

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

Worker <Thread(worker 1, started 130283832797456)> running with argument O
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

ERBHA SR ARECE Z (5 5 Queue JHRAL T 2RI .

434 EREMELREERERERZEN?

Python VM N#B£:{ili f global interpreter lock (GIL) Srfaff R —mE B — s 4T. @i Python H&
TEFT IS Z U 4 VIR n] DUE AR B sys. setswitchinterval () $§5E. A Python
BIFRAERE, BT A — &I X A C AU SE 2 1.

PG LU, BARR SR EE BARY) PVM AT s P8 A W fRe . i scbr b, XA (int, list, dict
&) LA RN “RIETT BRI .

HORYL, THEEEAERE TR (L. L1, L2 2515%, D, DI, D225, x. y @04, i, jiint 4h):

L.append (x)
L1.extend (L2)

x = L[1i]

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

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

(N oiaRs:)
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Python Frequently Asked Questions, k% 3.9.4

D1.update (D2)
D.keys ()

XA T

i = i+l
L.append (L[-11)

78 a5 HA TR B B A AR R AT TR R 0 il & __del () Jrik, RXWTRES)™4E—2
Wi o ot S AN S R EAT KR BRI T AN o QR BE T A3G , !

&

4.3.5 A HEMIBRE SRR ?

global interpreter lock (GIL) @& #A0 4 Python YE =i £ R &5 DIFZME 1, BN ULE) F
Python fURS HUGTESRIE GIL A REiE4T, FrAZ ZARRY Python F27 N BEA ROl —4> CPU.

7£ Python 1.5 X, Greg Stein J¥ % T — P52 AT (1 (“free threadings” #MT7), T GIL, Ik
LAl BORIUE . Adam Olsen folT thAEAIY python-safethread 1 H BUL T ISURY L5 . AERYZ,
?%)T%ZF%‘% GIL M 7R AR R B, XS e R AR I b i BB I 2 R e (=AM
30%) .

EXFH BEWRE RN RETEL 2L gs ARG ] Python! AR UFRRHE S H2 * R *, MARZE * &
B *, M concurrent . futures B ProcessPoolExecutor KM T — AR R T 40
RARFES T35 53 RAMOE 245, W PAMEH multiprocessing BHRALRIIEE APL,

T YU C AR A [ C A BFE R A AL S5 I, T DAYE AR AT C AR IRE ik
GIL, ihHABLAEPIT. z11ib fl hashlib SRRl FERERE 2R T

WA AL GIL MZR MRS IRSEE, A RSeMERmBl MRS AN ZILEX g, AR, Xh
AR A BT H A2 MR EIEA SRR, e —MRER T 28080, /R
BRI FAFFR 2 GAFER, XEGAFHAEAR BB RESIRES . HAD RIAA H O H AR
FIF, XL H AR R MR B RS T . 545,

FBL B PPBEX L8 T AR il REAE DL Se I ) P SE i, RN [ RE I AR 26 = e P e . SR =05
PR 55 1) T JEE W] FUARIF E N T At & SRR A AR RS T A BE TR 22

g, BRE MR G ZALAPIRA, B2 A PR — S ARE S A LI ?

4.4 {5
441 BRI ? (R TABXEE - )

{#if] os.remove (filename) B{ os.unlink (filename) ., &FH os FHPAFKEEZ XY . XK
BOZ—FER), unlink () XA EECE Unix RG24 5

WREMBEE %, Wiz os.rmdir () ; {#i/f] os.mkdir () At H3. os.makedirs (path) 24
# path HAEIAHFIER H K. os.removedirs (path) WA HSE, REEANTEZ W
SRS H DA B 1%, ATOABEF shutil. rmeree () -

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

RS E AW Sc 4k, £ = open(filename, "rb+") T FF U, KRG H £.
truncate (offset); offset BRIA S Y RNV E. WA AX i os.open () T 1 ¢4
] os.ftruncate (fd, offset), H fd B3R (— D/ NEEAEL) .

shutil RHRWAE T LSO %L, (136 copyfile (), copytree () fil 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 .

TR TS T HERIEURATE, TR A BRI I S GX B open () BEEA "rb"). N
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?

SRS S 2% T internet Fl netdata X FE ¥ N 25 . Python A5 R SRR HS Bl Vi 82 Ik 55 i FH %5
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) ?

AL POST FREARPUM UL, A -2 A5 BE 1] S g ?
B, XEE—AME urllib. request K& EAH] 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."

S
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,

HEff: asyncio BHURML Il M RARI KR, TR S AR M40 . 5 =71
Twisted Fjg—NAT] HIDREF & B0 Uk sE.
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4.6 HIEE

4.6.1 Python th ARG YEDON ?

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 .

REPK AP C LI &F Lol e wiki DU SRECEZ (5 8L

4.6.2 7t Python hin{aSeELF XL IR ?

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:
e randrange (a, b) iR[Al [a, b) KA NH—EERIEL,
* 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) SMFIRMATIEIEHE, BIRFHEEHLAITEL.
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 %
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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)

>>> 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 ?

57




Python Frequently Asked Questions, k% 3.9.4

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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(8L 7))
line = readline (prompt);
if (NULL == line) /* Ctrl-D pressed */
{
done = 1;
3
else
{
i = strlen (line);
if (1 > 0)
add_history (line); /* save non—-empty lines */
if (NULL == code) /* nothing in code yet */
J=0;
else
j = strlen (code);
code = realloc (code, i + j + 2);
if (NULL == code) /* out of memory */
exit (1);
if (0 == 1) /* code was empty, so */
code[0] = "\0O'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + j + 1] = "\0"';
src = Py_CompileString (code, "<stdin>", Py_single_input);
if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || /x ">>> " oor */
"\n' == code[i + J - 11) /* "... " and double '\n' */
{ /* so execute it */
dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum) ;
Py_XDECREF (src);
free (code);
code = NULL;
if (PyErr_Occurred ())
PyErr_Print ();
prompt = psl;
}
} /* syntax error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
{
PyErr_Fetch (&exc, &val, &trb); /* clears exception! */
if (PyArg_ParseTuple (val, "sO", &msg, &obj) &&
!'strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */
{
Py_XDECREF (exc);
Py_XDECREF (val);
Py_XDECREF (trb);
prompt = ps2;
}
else /* some other syntax error */
{
PyErr_Restore (exc, val, trb);
(N oiakzn)
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PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
t
}
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 Ik FIRE LH) g++ fF5 _ builtin_new 8 __ pure_virtual ?

BRI g ++ PRI, WAUE F4n1% Python, ZLHH] g ++ EHTEER: (#£ Python Modules Makefile
L LINKCC), K#EY B (fii: g++ -shared -o mymodule.so mymodule.o ).

517 GEERIB— R, HPEHHiEE C hxx, MEMBEHE
Python ch3e} (fi4niE g k%) ?

B, ERTDAdRRNE SR, Bl int , list, dict 4.
Boost Python J% (BPL, http: //www.boost.org/libs/python/doc/index.html) #Efk T —FfM C ++ HATIHEELER)
ik (B, T AGEA BPL 46K H C ++ RE Y R

5.16. N4k BIkE LAY g++ FFS _ builtin_new 5 __pure_virtual ? 61
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Python £ Windows _E i Il j5) 21

6.1 FEHTE Windows TizfT— Python 2% ?

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

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

e |

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

’D:\YourName\Projects\Python> ‘

H B P A EL R B 5 ) HL i e B AR fec il O . UARESh TR AN S, s AT
fi24T Python F2/7 1.

Python I B4 73 Sh— i Python A%AF 25 AORE PR AL B, MEREGREREUMIA, LBESHIFN T, A
JE AT F AT ARSI TVRIIRE T o BT LAZE AR ZEHE R RE AR R AL PR Python IAIE?

Ho, WitRarSmE HREERE “py” AR AT RMREAS . ARARITIT I — a0, Sl Ay
% py RJEHE 7

C:\Users\YourName> py

LR VAR e VEN VERe s H-OF NILE

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

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

>>>

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

>>> "Hello" * 3
'HelloHelloHello'

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

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:

BAEFRATVAIE py v E2PER%, ATPA%IA Python AR T . R75ZE4R L Python JHIAS (26 X i 42 sl AH YT
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

W2 F cx_Freeze fil py2exe, PiEHAZALVFIREET Python AHE AN &% il 5 A1 GUI ] $iATFE 719 distutils
Vg,
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https://cx-freeze.readthedocs.io/en/latest/
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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("");

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

)

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 ?

B msvert Bk, X2 nifEf) Windows L g A, B TP kbhit () HI TR
A B PN T, PAS geteh O JTFIREC AN A H 0 2 .

66 Chapter 6. Python #£ Windows _ i) Il o) jE


https://www.python.org/dev/peps/pep-0008

CHAPTER /

EfRAARE (GUI) & RiEE

7.1 BEIRSREE W6
7.2 Python REEEETXWERAEIASR ?

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

7.2.1 Tkinter

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

7.2.2 wxWidgets

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

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

wxWidgets FI wxPython #{/& H fiIF IR A . SERAIVFATIE SR VR AT IZER ML ARPE . s A s v p i
HEMT.
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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 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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https://riverbankcomputing.com/software/pyqt/intro
https://wiki.qt.io/PySide
https://techbase.kde.org/Languages/Python/Using_PyKDE_4
https://www.riverbankcomputing.com/commercial/license-faq
https://www.qt.io/licensing/
https://wiki.gnome.org/Projects/PyGObject
https://python-gtk-3-tutorial.readthedocs.io
https://www.gtk.org
http://www.pygtk.org
http://www.pygtk.org
https://kivy.org/
http://www.fltk.org
http://pyfltk.sourceforge.net
http://pyopengl.sourceforge.net
https://pypi.org/project/pyobjc/
http://tix.sourceforge.net/
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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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CHAPTER 8

At AR EZRET Python 7

8.1 4= Python?

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

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

8.2 At aBMEi ERIET Python 7

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

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

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

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

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

8.3 F:HEMMBR Python I ?

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

U0k Python SRYFT20 =J7 I HARSY, VRILREMIBRE , (HIRLAR - RE A REIE R TAE . AR IR L
R 14 ) A