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1.1.16 Afaé&A Python?

TE#5 T4 5 Python SEILIII {5, Guido van Rossum [f] ik B2 7K i i1 "Monty Python 1 €41 Ehk 41" il
A, XE—HEBE 1970 ERIF 4 ) BBC 255, Van Rossum S {575 ZERERE— AR, AdRe i S
MRLEI AT, TR e (X AT 5 fiv 44 4 Python,

1.1.17 FMEWMonty Python B9 XT3 H" 15 ?

A, EEXFE ] XA )

1.2 st 5chly Python

1.2.1 Python 2% ?
FEFERE. B 1991 FFERLYER 6 3| 18 > H gL B fE K, XFRESERILEFRZE. M 3.9 fit
FHif, Python RFxBgRg 12 A HEL — Y FZ R (PEP 602),

TFEFMAHEL IHRAAY “FEHEIE" RARH, A AR E Tt 2B AR T . U IR AR &
PARRAS 58 = iR ok bR (B 3.5.3,3.6.2), T RUEMERVE R AR EMM I 12 I 2 5 1E
R IE AR, (R — ZR 5 1) 160 R IE A BB 1 i 4 D 0 s s e IR A DR — 2K

R PIRRE AR B2 nT PAFE Python "R T HRHRE] . AP Bl Y Python  HiUAR: 2.x I 3.x, #ERF
PIRAIE 3.x, REZE) Z MRS E . BR 2x MR 2, B2 e rafE b4ir.

1.22 §Z/V A1E{EH Python ?

& W AZEAE T, (BARMESAT— IS B R BT .
Python nJPAS 9% N #k, PUIHAFAERREDE, HANERT AN Z AR MR, I H 5 T2 Linux
RATHZ A, PR A GE T AR Toik sE e Ul B A
comp.lang.python ARG ER, {HAZITA Python il FERSTERTIMAL A, V2 NEEA L TIEEHH 4.

1.2. IPscit5Rdapd Python 5


https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://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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1.2.3 APLEERMTEZA Python FF &8 ?

11/ 1) https://www.python.org/about/success Zr & Jfl 7 Python HJI H #1|3. %S Jj ¥k Python 231 By H 24
BN DUE BV 2 AN W) 28 ml A 2R ) ok

fE /K HERY Python T H 455 Mailman {4551 55 BEES F1 Zope W I IZ55 %% . 24> Linux ZATHL, Ho 40
#& Red Hat, #¥{li l{ Python 455 HER /o &R Legn M R G A PR . ZENERAE A Python i /A w35 T
Google, Yahoo F1 Lucasfilm 434,

1.2.4 FEREKTLIHR Python g H T AH#ER 7

51 https://www.python.org/dev/peps/ £ Python 3455321 (PEP). PEP 24 Python fil A 3Ltk 1y
VA THER T SOk, b SRR RS UIH 5 2 A JE . A A RFREN “Python X.Y Release
Schedule” () PEP, it XY @AW AR AT ZATHIIUA o

BICA I & A python-dev HiFPES1Z FrabATiiE.

1.2.5 $£i3 Python IAFREHEHRZEEE?

EHRVOZAFEY . i ECAFAER Python AU EMATT, L, ATATXF %I 19 ek B S 5 A
P27 R A A — T3 R @M LA NI SZ Y AR T DASR S — e 7, D IR TR B 4=l S
PRI 73 ShE A KT A Python 4%, FRATAA BEILE A THE— WA A28 R AR

WAL B, W BAZSR e T A, PEP S ik 75 A1) J5 A A Y S BB F5 e A 14
F, PARSRTREIRDRT I T4

1.2.6 Python B—HfMmENFERIFNIESD ?

A

MIdAE, BRI = (I AN Pascal, C 50 C++ DA Java 2L — THIHRT | S22 A A T2 H L
% . (HLA Python VE 50— FP i AR TE 7 01 727 ) WA E nTRE ST A1l . Python HAT 0 faf A1 —BUWTEIA
AR BIPRIE A, T HR A2, EAMAEAL 1B T 1] Python Al PALESA/E L T H BB R4 fE , 1
WL A SR . (] Python, I DABRIE )22k A 4 EEAME & BIAN I ER S i FE 2 . AT T 2 AT
EAE S — R HLEUT IRl 1] P B E R 5

XEF 2 H AR G RE Y~ E AR UL, BB RAE 5 QGRS H IR X a2 AR A AR S
SRNE, IS EEAR IR ARG LR M, BBk DR, &
RMAIEAR T, AT —FhESRALE 5 R R E R, (EX AR ol BTE AR R 56— IR AR R Lt
iRy R

A VF 2 HAB T T RS R 875 Python CHAREFIIAT TGS - 18 Java —F, Python $iG— M IERMFRERE, K

IR DATE IRAR e A B Y B 4 2 AR A 28 S R R AR I H o SRR ML AN 20 (S RT3 B3 i
HEARET . M AR, AR ] DATE2E > S Re LRl AR 0 [R] B A BLIE B R, AT BRAS 50 R A W6 2

ﬁ%gﬁﬁﬁﬁﬁ%ﬁéiTﬁﬁﬂém%MﬁoW@Bﬁmwﬁﬁ%%iﬁﬁﬂﬁﬁﬁ%?ﬁﬁ%¢%%
I o

Python FfRE & (7 A REMSAE A A I MRS S R o AT TAT RATE— 77 10 Vb i AR P JEACRS 4 [] IR T S —
fEREEISATE I o WEARMATAICASIZA LTk, AT DA A

>>> L = []

>>> dir (L)

['_add__"', '__class__', '__ _contains_ ', '_ _delattr_ ', '_ delitem__ ',
_ dir__', '__doc__', '_eq ', '__format__"', '__ge_

(FItakss)
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https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
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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(£ LT
' __getattribute__', '_ _getitem__', '__gt__ ', '__hash_ ', '__iadd__"',
' dimul_ ', ' dinit_ ', '__diter_ ', ' _le ', ' _len_ ', '__1t_ "',
' mul_ ', '_ne_ ', ' _new__', '__reduce__ ', '_ _reduce_ex_ ',
' _repr_ ', '__reversed__ ', '__rmul__ "', '__setattr__', '__setitem__ "',
' sizeof_ ', '__str ', '_ _subclasshook ', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert',6 '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,

[11]

WL AR 2 R SRR NS SO B RE A REAEA AT B il

Python A7 — L8R 474 IDE, IDLE J2—~PA Python £ Tkinter 45 5 15 F-4 Python IDE. Emacs i ¥
{5 2% HE TR E) Emacs HAT AEE 471 Python #1x0. P A X Lo A e AR iiivAm e . Bl gt A A E R S
A sl A2 AR RERR S5 T B . 1717 Python wiki #57 Python ZRFEEfs i 5e 851 45

WERARAEZETIE Python 7EBFT RG], ARATRESA PGB edu-sig HIF{F51]2

1.2. IPscit5Rdapd Python 7



https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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CHAPTER 2

RIZE Do)

2.1 —fRia)RR

2.1.1 Python H&HRMFEHIH . LS ERXFHaERRBRIREAE ?

EEREON
PAR AT T 4% Python IR #F, FNE KA breakpoint () BIATY) AL LEiE AR H

pdb R IE— AN B S A2 S 855 Python Jid & . B2 41 Python R —i7), 7FH BR T &
2 F Mo AR AT LA pdb AR VR ARG 40 5 AR H ORI s -

YE bR Python A7 AL 7 IDLE A2 BT AR5 Gl # f2F Tools/scripts/idle3), L F—4>EIEALHY
P -

PythonWin 2—fifi Python IDE, Hr 3% 7 —4~ETF pdb 1) GULHIAAS . PythonWin (il idas & NIl fidE 0,

IR T RIS S OB, GIANEIAHE PythonWin /745 PythonWin £ pywin32 S HIAGALHLHAY . (A2
ActivePython %47 ZH B4 -

Eric J&— 3T PyQt 1 Scintilla %8 2H 11 IDE.
trepan3k Jg— 2L gdb 1S .
Visual Studio Code /2437 T M T HK IDE, FER T A 5T
HVFZ Rl Python IDE #6051 ERAL IS . f04E:
e Wing IDE
e Komodo IDE

e PyCharm



https://github.com/python/cpython/blob/main/Tools/scripts/idle3
https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
https://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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21.2 EERERDIKFALRITHSHMHIR?

A1
Pylint I Pyflakes AJ AT HEAG AL AT B VR A LU o
HASRAG AR, BIAT Mypy . Pyre Al Pytype HJRAK:#E Python JiCHD SR ALHIR

2.1.3 fnfa e Python BRI REMITIEITHI ZH T2 7

AR SRR AN AR Y, DA ORI TS 22 Python R R ERALZATE, WIAFG 20K Python %
J C AR . A2 TH AT DS IR P T A, Rk Leib 55 Python —JF il A e fR 2845 — 2 A 1 A
HIPRAT IO

— R 2 freeze T.H., ‘B PA Tools/freeze E A1 5 7E Python JEACAIA 1. & 1IHF Python S5 il
hy C L RPTRAME T C Gttt RHVRI BT A A A ] — AR, PR S5 450 Python BLHLHEA T4 .

R TAREZ S T IR AT, AR A% 5CRY import 1547, FF7EARME Python BARFIIRAS H 5% (TN
FRIH) AFOX SR, AR5, JEIX LRI Python FATISAESCY C AU (AT AF ] marshal BB 4 £
X RE BRI ), IR — A8 BRI ESCHE %S &SRS bs BN R N BRI . K5, Sl
Az ) C AR5 5 Python R HAV MBI, AL B 47 B R — 2Bl SC i, HIhEES Python
JHIAR AR 52 A A ] o

AL RT DA B A EE ) S A GUT B mlhgT S
o Nuitka (F&)
« Pylnstaller (J5F£)
o PyOxidizer (JEF4H)
o cx_Freeze (¥5F4)

* py2app (¥ macOS)
o py2exe (ff} Windows)

2.1.4 REH Python Fihtr/E MigiEr ?
I o BRAE PRI E R 14T AU T T PEP 8 2,

2.2 FERLAT

221 T=EHPEFE, Atad£HE UnboundLocalError ?

MAE R EL BN TSN T — & MEIE ), I S22 BiE R TAER ISR UnboundLocalError #5i%,
B SEAT A NI

PAT ARG :

>>> x = 10

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

>>> bar ()

10
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://www.python.org/dev/peps/pep-0008
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IEHTAE, (B2 PAT AU

>>> x = 10

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

JE UnboundLocalError 4k

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

UnboundLocalError: local variable 'x' referenced before assignment

JE PRI, 20 A N A AE A TR I, 378 R O AR TR A ) SR &, B 5 AN B I
WA i foo MRS —ARTRAIN x 7L T — BT, Hid SRR R AR . L, ATy
print (x) WEHARWIIGH REAE &, SaT IR R,

FE LT R B, AT DARE SRR i) 22 R I O 42 R s S DA ) -

>>> x = 10

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

>>> foobar ()
10

GRMEGIERHMEA—HE, HELPAERABUANRIE ARG, I TR — A, ERFRERAE
H—F

>>> print (x)
11

PRATPAE ] nonlocal JBEFAERENE R H AT e

>>> def foo():

x = 10
def bar():
nonlocal x
print (x)
X += 1
bar ()
print (x)
>>> foo ()
10
11
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2.2.2 Python HSEREENEF/ETERWHLEHM ?
B R ARG Y Python”'rE'F‘;"Jwbﬁé)%”*E UNSRAE B RN AT AT B B, W AR B
W JrAs e, 3 ISR LA Joy A

@%E%ﬁﬁékﬁ%,Kﬂ%ﬁﬁ%%Tﬁ%o#ﬁﬁ,EﬁﬁmﬁE%YMLqulTM%Ei%m
RIFER KA. on—5T, QR 455 | H#E | global |, ARAALERIFH I global T o ABARFRXTIN
BRI AP AL TS T, BRSO AR R . X PPARALA IR global FEEH AT & R EIE
AR

2.2.3 Attt AR PE LS EFH lambda HiREHERABER ?
fECBE ] for PEFRARE S LA IUEAS 5711 lambda (RIS 38 b Bt — 4 ) -

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

PAESAFE]— M5 5 4> lambda pRELAYSIZE , XLERRBCRIIEE s 2 KA, TR LR B 70 5
BE0 . 1. 4, 9 16, MR, HAYMa K, TSR R 16

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

Lzeljﬂ Tzz lambda eI AL B, T ST SRR ey, I L > G2 AR ) lambda B D51 (1)
o DAPREEAUS x BUMEE 4, FrDARCR TR R B Rk o] 4++2 , B 16 . dladek
AR % E‘Jﬁ#ﬁ% lambda E’Jé% AR, AR PABRIEX — AT

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

N TG R PRI, FEAFEARTFAE lambda JRRAS R, PARHOAHOBIT 425 = HO{EC:

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

PAE n=x QT —ANH1Y lambda AHuAE n, FFAERE X lambda ITRE, (S0 Y AT x (EAH
[ JEEEIRE n MYETESS 14> lambda 128 0, 7E55 2> lambda 1oy 1, 7255 3 ol 2, fRILRME. B
BUAEREAS lambda 2 i ul IEAREER -

>>> squares[2] ()
4

>>> squares[4] ()
16

TR, BRI AR lambda FPREA T, R BRSO ) RRE

12 Chapter 2. ‘Ri2%E Il o)RE
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?

2.2.4 B RRHELHE

TE AR SRR 2 5 BRI 7 i R A — R D (R PR config 2% ofg) . HRFFTERN HIRERFHY
PR A H 3 Ai% config MR ARSI AT 4V E 2R A PR T o B AR MBI A — A SE i, BirbAXS
TR G AP AT A S SCRS A Ay b5 15 AR B 31

2l

config.py:

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

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

TR, TR, G 2 S B A B AR B

225 SAERE "REXKR" B4

WHEIEHH from modulename import * . K HiXSFEHEL importer Hyay 44 2S[a], H &Mk E L&
SEXEPARE Linter #5455k o

AR S A AR . XS TR —H TR T, R B @ B E R N T
M. BT A— DB R & RS, BT S AZ DB B 23] .
FE N 7 ABLH R — PO -

1. PRIEFERDR—FUn: sys. os. argparse, re %%,

2. BB=J R (423 Python site-packages HSEHFHINZS) —filfll: dateutil. requests. PIL.
Image £,

3. ARHUIT K ARG

N T BRGNP AG IR, A A5 2R G AR A BB 2SI . Gordon McMillan (45 4 41
T

L PMEEHER R " import <module>” - AJEAI , TS FEHY . (HANREE 2 ik
FEME 1AM B — 4 PR (“from module import name”) - H 3 AL TR HTZE, IBS:
NS R SRS | AR P A ARIEA T, XSS 1 AMEEHIE T ASH 2 DM .

SR RAE— DR BT 25 2 BB, IR IR TR R AR BN TR R] . AT B R AR, 56
I MBS R Te it , 8 2 MO A T A T .

WKL HCR -SRI, W] REIL T ZHE S ATE RS iR T ACRS . XPPIOL T, EEEA AT RETLIA AL
PFETRR AR, T RAEX A S A s A IR R, B2 — i % .

AR T GRS, S0 D BRI I, A8 AR AR EOE LRI R
PEAT. WERARIERE PRI 3, F 2 AR R LR, IB2XFARTHA A o ARBHAERAS
BRELH R, TEBA EAF P AR ER AR BN TR R, PRUONBRHUE — IRtk R, FrASE — 2k
BRI AT RE S LR R, (A2 WMBULTFBCA fH2qE88%, AU 2T LR IR R e . AR
TR, BERAE sys .modules 2Rl .
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226 HHAMRZESHEHRINE ?

B FREF DU XS Bug. A AT RS

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

return mydict

SR MR RO, mydict AR — R, 5 RPN mydict WSEEPIAEEIT, oA foo ()
TFIRHATIY, mydict PEEHA MR T .

REEAEA L, KB 2 ORI H R S EFIIFARANE . BOAE R S AR E0E N —IK
SRR G R A A, AN B P SO, TS SR % R A 5 | XA sh X 4%

FHEGE SC, RAAEXT RGBT R 2 LR, IEIECT . TR . ST None 228, T RIS G i gl ]
RET IR INE, Bl L, FIRMZLHIE.

P, AEA SR G AEEOA R —Fh AP R MR IR . TR A None VEARRME, AIGTERBH A S
BORT5 N None IFHIHIANR, FHBCHARI G BN, (AR FR:

def foo(mydict={}):

1M 3% 4.5 -

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

SRR A I SRE AL . WRA DR TH E RE 2 U RCRERT, A —FhiE W T 2 Bk BR B0
m%?ﬁﬂﬁ%ﬁﬁ@%,%EE#%@W@&%*NEE%@%QOﬁﬁﬁﬁﬁ%%“mmmw,imﬁ
AT frs

# 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

WRTPAR IS HERINEARSE, M2 R AR 7 AT XHORT A Ak

2.2.7 IR EIESHEXEFS UM —TRBEER S — TR ?

A RS RO R AR« < * 94505 GPRSREIUAIE A LA LS T MU AR K 752
SRJER T A = o R H A R A e AL S

def f(x, *args, **kwargs):
kwargs['width'] = "14.3c’

g(x, *args, **kwargs)

14 Chapter 2. ‘Ri2%E Il o)RE
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228 XS ZEBFT LR 7

5 2 i Y AE R BOE SCP A PR E SOy, T A 2 AE T T B BN SE PR ARI(E . TBESE LT —A iR
BRI Z AT 2 A dn A o i, XA e X

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

foo . bar Fl kwargs J& func WS . AALERH func i, #lun:

’func(42, bar=314, extra=somevar)

42, 314 fl somevar MZ5L2,

229 At aBBIIRY LLEHIIFRX ?
MR BT :

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

>>>
>>>

KK KX

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

PR FMRAAIE, AfATEy FEmn— oo mr, x e,
P FEERA PN R

D) RGN G — D HFR. Ty = x HFASQEIIRWEIA— U2 8= TR y
HARI x Frigfgla—xige. EmRE AUFE— P IIRNER, < fly #EEmsIm.

2) FNERJE T mutable 3%, XEWETNEZ 0] MBI

TEWH append () ZJa, AR RENER [1 4N [10]. BT x fly XA ESH THE-—X4%, H
B AT B AR BT 1R 3] AR 2B SRS AOfE (107,

USRAEIRES = WX SRR AL AR XT 4R

>>> x 5 # ints are immutable

>>> 'y

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

6

>>> y

5

A AXHS < Ay SEATEAHSE T o BREAREECZ immutable 35, FEPAT x = x + 1B, HFASBBEEH S
5, FE b1 MRANE T —AERT R CBECTS 6 ) RIS x (WM T x FrHEIAE) .
ﬁﬁ%ﬁﬁﬁ7ﬁﬁTW@N%(%ﬁN%6ﬁ5)ﬁﬁ%%m@%%%ﬁﬁ%(X%E%@6ﬁy%%%
5 ),

FECEE (BN v . append (10) Ml y.sort () RMASFEX S, WA LEMTIA S —S8E @y = v +
[10] Ml sorted(y) <sorted>) W RUEHFNL. #EE Python ¥ (NEAEFEERKIIAREH)
SRR Z M EKEE C None () PATH B IRIEX AR R 8 BL R HE . SR ISR AR T b fi
T y.sort () MR ERRE AL HFR v R, RG24 S None, X SEURIIR T -
BB R .
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AR — R EBAE, R F B HATH R A i 2 AR R AT R B RIS AT . filn, +=
SBUHNFR, EARSBEBROTHBEEE (a_list += [1, 2, 3] Ha_list.extend([1, 2, 3]) [AHE
A a_list, i some_tuple += (1, 2, 3) fil some_int += 1 MSEIESHHAIRTER).

Heili 22
o AFTFATIARS (List | dict . set 454), AR RAHEEMREIATISN, a5 R ey
S M B L

o XF—ADARFEXL (st int | tuple &), FrA5IHERNALRMSS MMIFERE, AN
(LA R AR AR [ — B RS 42 o

WNEHBE P AE TR SR [ — AR, ATARIA 1s BTSN B R 1 O .

2210 RS HFRHHSHHRY (RRSIAERA) ?

HICE, Python S Sidild E b . i FIR(E R BIE TXIGE N, BrOAE I R 7 9 2
BN S, A WA S AR5 @ AL, W RAS 2 BTl ReR .

1) SR Te4l

>>> 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)

RXEAZ R IR TR T
2) M aRAE s, IARKELENITR, AHEGFHE
3) feid—Amrds (T JEUmB i) w4

>>> def func2(a):
al[0] = '"new-value' # 'a' references a mutable 1list
all] = all] + 1 # changes a shared object

>>> args = ['old-value', 99]

>>> func2 (args)

>>> args

['new-value', 100]

4) AR AR G B L

>>> def func3(args):
args['a'] = 'new-value' # args 1is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place

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

>>> func3(args)

>>> args

{'a': "mew-value', 'b': 100}

5) BEACIE RS BB A -
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>>> class Namespace:
def _ _init__ (self, /, **args):
for key, value in args.items():
setattr(self, key, value)

>>> def funcéd (args):
args.a = 'new-value' # args 1is a mutable Namespace
args.b = args.b + 1 # change object in-place

>>> args = Namespace (a='old-value', b=99)
>>> func4 (args)

>>> vars (args)

{'a': "mew-value', 'b': 100}

WA AT 2 B0 R PR Ak 2 S
BRI AR I — A~ 5 2 G SR JCAL.
2.2.11 fnfa{E Python ShEIZ B E%Y ?

WA mEEHE. "TNSR, BEFEE X linear (a,b) , HRMEEEE —ATHEH a*x+b
HIRREL £ (x) o RAGRENE RS T

def linear(a, b):

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

return result

LIPS IR IPOE &

class linear:

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

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

KX WA
taxes = linear (0.3, 2)
FROARF]— AT XS, W52 taxes (10e6) == 0.3 * 10e6 + 2,

PR FIX ST AR, e RS FLAE A AU . AR R, [ — 4l R R A
W YPRA I ZEY (KFE]):

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

XN DA AT R s RS I T2 -

class counter:

(N IUERED)
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(£ 50

value = 0

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

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

def down (self):

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

PAL inc () . dec() Ml reset () WRI, sLanfE LT [H—i 0= —F.

2.2.12 #n{g =% Python X5k ?

— BT, ) copy.copy () B copy.deepcopy () BEAFAIAT . HARIAXZIFE N, HE
B T PARY

HFLFgn] DA RIS R A TR o BN F SR SR it T copy () Trik:

’newdict = olddict.copy ()

FPA Rl DAY B AT A A

’new_l = 1[:]

2.213 WTHBIRRE T ES B ?

XA SRR SEB] x, dir (x) KRBl FRIFHS I S AR50, Hrp S Sl itk S 2
T T IEAEE

2.2.14 Wfa ARERIRR ST BHR 7

— O X2 TR, AR RHATAEEIER S AR AT BRI AIRIEFIAME LS def
M class WEAIFERSL, FOREHN 7RIS A A :

>>> class A:

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

>>> print (b)
<__main__.A object at 0x16D07CC>
>>> print (a)
<__main__ .A object at 0x16D07CC>
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] PAANK B A — AR B E %*BKET%A%%?FL&%?T\Bﬁiﬂﬂ%@?ﬁﬂ@lﬁ’b&ﬁ (USRS

HRZE AR HR2, BAINEE EHIL LRI AR a i b, B2 PR e 2 [

T
A — M LR R BAME AR,
HRRT .

1t comp.lang.python H1, Fredrik Lundh 7 [n] 2 ALY AT REIN B 2845 ol — AR L :

BORBERGE R TR 24 57— M (WR) HEAS

H O A A——Br AME— D7 ikl e — i AR B A B 4R (dirda =5

%2) ......

22.15 ESEEFHMEREMNTA?
125 A2 Python (IZFAF. HHE N THIT:

B ERA T,

EMRAFAAET
S[a)), XA O

[ —AME

R TR AURE B R BT NG, AR R E RGN

W29 AR, MRRIEXZ MR, Pt B 4T

’( a" in "b") a ‘
A2
’na" in ("b", nan) ‘

XT?%?T‘MMEL% (= +=45) RULFERQL. ATPFARBEIERIZER, AR BEE R A TEL 2> B

¥

2216 EEREFMTF CES"?" ZHEHAFHIRA ?
Ao AT

[on_true] if [expression] else [on_false]

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

f£ Python 2.5 5| A_FiATEIAZ AT, Gl % AR 2 08 2 4Ris AT -

[expression] and [on_true] or [on_false]

IR FEEF AR, N2 on_true JATR/RME “fR” I, SR & A

else ... B b,

o TAHEILER - . .

if ...

22. EBEROAT
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2.2.17 RETTLA Python BEiL NIRBHBEITER?

AP X— @il 7E 1anbda HxE lambda REHW . HSFILAN=AIRG], BEAf24 T Ulf Bartelt 1)
A B EY:

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 Fibonaccil 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+'\n'+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% \% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

AR B2, BRAF

2218 RYHSIIRPHMML (/) BRTAEBR 7

RS EI IR T RH LR RIEE Z HIRESEE NUROETE S . (UROCEE S8 AT BN 458 18
P AR B SR s BNy, SR FARGEILA BRI RES B B, divmod () g — %=L
IRALETE SRR BRSO U X R

>>> 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.

%%ﬂ%%%%ﬂﬂ%%,Wﬁ%%ﬁ%ﬂ@@ﬁ%ﬁoﬁ%,%%%?%ﬁﬂmdmmdoﬁ%aﬁ%
PR

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

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

2.3.1 wnfares oSt 0 hl RS 7

st b AR, T AEBCRRTIN | — SR NSRRGSR 0 NI I, B e
BB AR 710" (F3ERIRY 8), AT

>>> a = 0010
>>> a
8

TRt AR T . R R N BRTE i E— A NG R GRFEE X, N o
BRI R G 8/NE o FELANTE Python RS A -

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

0XB2

2.3.2 A4 -22//10 £3RME -3 ?

REERATIELD 5 JWIERS 5 —8 W, B2 ER08or:

i==@@// 3 >3+ (15373

2B Z5IR 1] ) T R R S5 2R . C 15 AR ZOR ORISR X — B0, TR MmIFS s 1 // 5 %
W2k 1 3 WIEfRS 1 —2.

XF 1% 3R 3 HOER N Sk FR AR DR . W3 O NIEE R AR £, I H Sk FERTE
HHRIE L & 3 PSRN >= 0 2 H M. WRBFER R 10 B, AB2 200 /N ET 2 JLE? -190 %
12 == 2 ZHLH); -190 $ 12 == -10 M ESSEE IR .

2.3.3 FinfuixE{ int EEMMA=Z SyntaxError ?
SR PAER A E R —A int FHEBEMS KL SyntaxError FENA] S S84 E 2/ INIUS:

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

A

SyntaxError: invalid decimal literal

f IR N M B S 5 A T

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

<class 'int'>
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2.3.4 IARFIFRRRDHT ?

YR, AN E R int () RAMERS, B0 int (1144") == 144, M, W float () ¥4
Bl P 580, Bl £loat ('1447) == 144.0,

BROATE LT, Ik S E S R e TR A2, P int (10144 ") == 144 JEAH, Iff int (' 0x144")
45|k ValueError, int (string, base) 525 — /NS HHS BRI EE, FHlU0 int ( '0x144",
16) == 324. WISAEERECK 0, M Python MUNMRIERCT : RIAFO0 70/, 70X F-F alb .

TR R A AR R RO, AR N E RS eval (). eval () WIEERMREZ AAEZERE: 5
NATRES L AT A A BEIE A 1 Python A5, t[:ilﬂ_fﬁﬁ%ﬁ?/\iimporti( os').system("rm -rf
SHOME") , X £t home H M T .

eval () WA IBECEARITA Python Fik A EH, FILMI eval ('09') A SHIEEALR, FN Python R
RV HERBOE H 0 (0 R4
2.3.5 T EHNFEIRAFIFR?

BN, ZHEECT 144 FEORTATER 144, R ERBUMERR str () o QRARTRE N E
FRIE, Al N E RS hex () 5 oct () » HEZ2Mkgb 7=, i’%"%lﬂfstrmgs Al formatstrings 2557,
Bl "{:04d}" . format (144) HF&’% 0144 m"{:.3f}".format (1.0/3.0) ¥r=4 '0.333",

2.3.6 M IERHFFFER ?

TIEBE, PO TFAF R R AR G, ERZEE T, NS0 4 Ak SR A 1 — AN B 45 =R B
Al WERFTFE—NGEJFEHE P Unicode 89Xt 4, W PARKIRK 10.StringTo XA array fRk:

>>> 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'")
>>> a[0] = 'y'

>>> print (a)

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

>>> a.tounicode ()
'vello, world'
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2.3.7 W ERF R ERAER7E?
(EEZiSevpLicize R

o SUFIIMEA R R — A7, R P AP Y R H BRI TR AL 5 R — . Xt

J& I RAFA, case Z5F4 ) T2 B4 1Y :

def a():
pass

def b():
pass

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

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

o FIHNEKE getattr () :

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

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

class Foo:
def do_foo(self):

def do_bar (self):

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

i locals () f#bTH %4

def myFunc () :
print ("hello™)

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

2.3.8 BEH S5 Perl iy chomp() #3¥8 5%, AFMFFFEDRBRERIRITH ?

DA s. rstrip ("\r\n") WFAFH s IR BMERITA 87T, AR b RG2S 1 . AR P AF AR

s FREAT, HARAILAZAT, AR BT S BA T

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

L "\r\n")

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

'line 1 '
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F T AE BRI A7 ORI A 7R ZOX R, FTDABEA] s . rstrip O XA LA G-

2.3.9 B&F scanf() 8 sscanf() BIZEMEE ?
A
X {87 B AT, S 5 Bl R I AR AT R split () R —AT A I ARk

ZABIAR int O 3 float () K HUEHIBUEFATHR AN EIE. split () RPN sep” BS, T
TR RS BRI DL .

PR A AT, IR C 1Y sscant BRI NES .

2.3.10 ’UnicodeDecodeError’ 5;’UnicodeEncodeError’ iRt AoER ?

i, unicode-howto

2.3.11 REUFB T RFMIRER—1 RIS R 7
PARFHIAN SO 45 FE Y B A FR R S T SO TARIE P AT R 9 515

>>> r'C:\this\will\not\work\"
File "<stdin>", line 1
r'C:\this\will\not\work\"

A

SyntaxError: unterminated string literal (detected at line 1)

A LRGeS I . Herp 2 2 LT A5 ER DA BOBUSCRHA:

>>> 'C:\\this\\will\\work\\"
"C:\\this\\will\\work\\"

75— PINE R LR SO 3 ML P AT R B 2 IR R 545 5 b

>>> r'C:\this\will\work"' '\\'
'C:\\this\\will\\work\\"

JE Windows PR A PAIH] os.path.join () SR EHT:

>>> os.path.join(r'C:\this\will\work', '")
"C:\\this\\will\\work\\"'

TR B ARTEOA E JRUG T AT ISR AL BN AR XG5 3T 8 S (AR RUG A B A (E A
SRR WAL, SRR SR B ARG AT R R (L

>>> r'backslash\'preserved'
"backslash\\'preserved"

HISH W H S T HIHTE U .
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2.4 {EgE

241 BHEFKIBT . ZI0FTI0BRERE ?

SRR YL, R NRTF R e — SN Z AT, HAENAZICERA T LA
o A[AfY Python SEILEA N[ IERERS . A% FAQ HHEAFE 2 CPython.
o NABAERGEATRRSAARERN, JUHEW N VO FIZ4A2n .
o ARG 2aT, FBRR MR (1§21 profile BR).
o G EHEMENEAS, FEFRMERERR TSR O RESE A (WS timeit BiH).
b

o SRZVEBCE SR BAIIE R 08 R R AU SR (Gl BT A R ), PR LA T RE 2
FEA R,

R, Python fURDAYFRHE A ML BTN . PATFIH 7 — 2 PR 5, X FEPEREIAEI W] e 2 1Y
SRR B :

o MRFREXT A E AL, B (S PR B ) vl R A IES «
o HEIEWRIBHESSH . 2% bltin-types il collections EHLA)STRY .

o WRARUEEC N FLSE BRI T RRE SRR, WITTRE (CYSRARRELRIE) HLArA B 4 sR B s g . X
T CiESME AR RO 2Nk, Hhnm & REom— sy A, g, —EBMNE %
list.sort () o sorted () pREIATHEY (LT IE R FIE 2 5 sortinghowto )

o MIBREESENPEZ, HESAMMRERIITEZEIE. GRS kP2 KL, TIERR
T EEIN A AL S, AR S HEs . Wiz S, i AR A e e A R
FUSEMm, R 2 R i B N s A

WIRIRE L3554l Python fVFRYBR T, ARAAE 2 THATPIEVRESR T, Fln, Cython W] DLKFRY NG ek
[ Python fRHS LA 4%k C 97, I RETEIF 2 AFAT-& i . Cython WTRAFI HI g% (FIn] ki) 2zl
&1): FAE VRIS T RGBT A R . AR H C 0 C gt BEA RO, WAl AAFT 45 C ¥
JERE

S

LI gd PERESL S 1Y wiki BRI
242 BENMFHBRERT—EMNRBNUAERMTAL?
str Ml bytes XGRANER, FHILERZ N TAFRIECRSRME, FOVRRESEE S QI —HxT 5.

—AEOLY, BRI S ATRR B R IR R
WEREEE LA st X5, WHRAEFR T FR eI, HIGHRM str.join() ¢

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.join (chunks)

(A —Fh e B iy I ik, w2 A io. StringTIo)
WRZEREZ N bytes X4, HEHMELZM bytearray XRHFHEREIE (+= 254F) B

result = bytearray()
for b in my_bytes_objects:
result += Db
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2.5 5 (Tdl/3R)

2.5.1 IMAFE TR TR Z EIEITHE R ?

RS tuple (seq) APRHERITA (SEFp LRAREAIEANR) Fh Bl U7 2 A A2 1 o .

filgn, tuple (1, 2, 31) &4 (1, 2, 3), tuple('abc') MEAR (*a', 'b', 'c') . WHE
SHOZICH, WA ERIATTZR 1] [ —X 5, ISR o vk e 5w g @ & ooy, EEE
tuple () WA

FRAIMERS 1ist (seq) APRMERF A1) 8l n] 2% A G566 B RN 7 35 AR A8 R4 2% . i, 1ist ((1,
2, 3)) &R 11, 2, 311 list ("abe") WEAR [Ta', 'b', 'c'l. WRSHEECHIER, NESB
seql:] ARFEANE—EIZAR.

2.5.2 ftaRGIBFES?

Python JFBIZR 5 | AT LA IE R 8. RGN IR, 03255 3RTIME, 158 A, WIS, 2510 sk
i, -1 ERCEE— D RTIME, -2 HEECEE A, K. TPAACH seq [-n] BifH24 T seqllen (seq) -n].

(L gﬁﬁzf?‘%ﬁﬁﬂ‘%ﬁﬁ@o BN s =17 W BT B n— D FAF, X0 AR FAF R R
FERHATAT -

2.5.3 FFltnfar LA FiE a7
N E R reversed () :

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

JRFPBIAN AL, T AL 30 PP T B A Al 7

2.5.4 H0fa MBI h IR B E 1R 7

V2 SE IR EAE N4, W25 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERBRAVFEHHT . AW AR, SRIGMBIZARRIT UG, MO BRI 0 -

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]

WERS R T TR AR RS AR (BRI & hashable ), VAN ORI EFEAE R :

mylist = list (set(mylist))

PA bSO 9 RN SR, TN BEAZ 00, AR5 R ] i) 4K
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2.5.5 N MFIFRPIBRZ A0 ?

R MR EAT I, — P B i ai Py HEARE A I B o AN 2o SE 7] B R R Ml e U R B e e, R
B R U e kG T . DA e =M AR 54

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 fnfI7E Python fhEIEL4A 7
LIES

’ ["this", 1, "iS", nan", narrayn]

PIRAEI RIS 2R FET7 A 24T C B Pascal (9%4L; FEXHIFET, Python F113n] DAGL {5 22 FhA ] ZE 24 %o
%

array BHBEHE T — LA B AT RO B A [ e B i Tk, (HHRG R AR08 . BT
it NumPy HIUH A — 2888 =7 fth 5@ 7 — 2825 ke (0 O B I M A

FAS Lisp KAK A5, T AGE F JCALRAS ) cons £ 70:

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

SRR AR, AR ARSI 2R AU Je 4. AEX B, Lisp car ()52 1isp_list [0] MMl cdr (52
lisp_list[1]. FAGTENRIE FA 20 A M, PRI 2 i Python #1388 B2

2.5.7 I BIBSHTIR 7
S U 22 1 AT Oy s

’>>> A = [[None] * 2] * 3

FTE S KAV A -

>>> A

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

HAR AR —TURME, GRS FRAEZ A BB :

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

JERPRAET = PR PAT R A A S AR, R AP N RIGI . 3 AU 2 345
MBI, AT RE RN 2 K. SRS S RBHERT AT, X E AR,

HEEMOR R S IR R ERSIR, RIRR D ICRER Ay — s .

A = [None] * 3
for i in range(3):
A[i] = [None] * 2
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PAEARCY — M8 3ABIRISIR, B THIRKKEN 2. WA LAR SIS

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

o, AR R AGE AR U PR R A e s iR A4 02 NumPy

2.5.8 WK T ERATF—RIIMR ?
RS SERIES S

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

25.9 Aft4 a_tuple[i] +=[item’] &5| K %&E ?
2RI 2, — R ImIREE BT E T Bz REAT, & Python RIZEFIAN AR Z [A]HY
Z5.

HEGCARCRIR A ARG, XX R IATHEGRIEL, T2 AR N AR G FEHLHIA 1ist
Al += 2561 .

WRAR S X

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

TypeError: 'tuple' object does not support item assignment

il R R T S W 1 2548 (1) X5 a_tuple [0] AN, AEEARXS 2, ELEKERHEHE
G532 WA CALRY 0 SOCERI i Ras, RO TCAICR I i Joyk B

He ), ERsRIR S AR AT AR BT

>>> result
>>> a_tuplel[0

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

= result

TypeError: 'tuple' object does not support item assignment

HIFonde AR AR, PRI 2 25 | A iR

QRS AR XA -
>>> a_tuple = (['foo']l, 'bar')
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

DIl A S 0 NSRRGSR N2 5T e B e, (UM AN AR T

>>> a_tuple[0]
['foo', 'item']
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RHIFCA TSR, RTEANE @) IR DMREI T __iadd_ () AT, EXERAT += HGRIK
ERBIAN, I H R BHERAERETE A PR () MFFERINE, __iadd_ () SFHrTAESIZE LR
extend () FREHZINFE. FroAMNFHIRBATAILUXFEYL, += 52 list.extend () [ “PREETT "

>>> a_list = []
>>> a_list += [1]
>>> g list

[1]

AR T

>>> result
>>> g_list

a_list. iadd_ ([11)
result

a_list IR AR S EPHE S, 51 BB SO ST EHOR(EESY a_list, IREMRAGIREA L
e, PEONERSIN a_List ZHIFNG B —XSAHaE, (BRI T IR,

P, FERTCAURBIF, R A R S S5 [ 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__ () PATHZL, BEFIRSER TY 5, EREE result 2450 a_tuple [0] Frfg#IHE—Xf
%, wIEIRET A S FEET R, FoAC4LR AT .

2.5.10 HBW—TERE9HF: GEA Python #{THEFLREIRD ?

JHZ/1F Perl 41X/ Randal Schwartz, %5 AR RS P LA THEY , % REREA TR A T
{7, 7€ Python H', #5FIH 1ist.sort () HEM key 5

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

2.5.11 IMITRIES — NI REEM I REITHRF ?

FFEMNAHFECHmIENRE T WERIIRITHE Y, ARG FETHRRICER.

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

>>> result

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

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

sorted(pairs)
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2.6 MR

26.1 Htam3?
KRR IAT class A QEIIEMM RAGIED . BIESLBIRSRI;, ] Class MRAARM, SO R IS
TG (EtE), XO& TEIREARREAAHE (k).

EK PAEE TPl HABSS (FRZ S TR . 2B B AT IEER S DAL IR o X REXT S AR A vl A
T AR W LA TAI A . LA ) Mad lbox ZHRIE TIRA AT R v, BERT2E MboxMailbox,
MaildirMailbox. OutlookMailbox MIHEMSALFH/R i & I HEAEAR 2

262 tAaRHE?

TTERETRRIRE, TR =, BHPA x.name (arguments. . .) KPFERFM . TIELARERIIE K
e, RTRAE XA

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

2.6.3 {t4aE self ?

Self H2 AR —NSEUN I IRER TR BEREARPHE AR N meth (self, a, b, c) , WH
S x WA x.meth (a, b, c) WIERXIEATREM; R A5 EI N HCAM T meth (x, a, b, c)
XA -

BESF A 4L REF ikE S G R RA B XAER “self” ?

2.6.4 IfTIEENRED HLTELRFHFR—1 36 ?

i P E K%L isinstance (obj, cls). R AKIX 2 EE T2 LR mE—Ar e, HEE
AT M AE AN SRR ], 40 isinstance (obj, (classl, class2, ...)), @BA[PAKEIXT G2
& J& T Python fFEAS N EZEHEL, 4l isinstance (obj, str) B isinstance (obj, (int, float,
complex) ),

iR isinstance () IW&KMIRA: H absiract base class W B . LT EHEMAOZE, BIMERA H R
()RR R L2, TR R IR R ] True o BUERGI “BEUEMIGER”, 2R MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

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

(Fgksn)
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(22 30
>>> isinstance(c, P) # indirect
True
>>> isinstance(c, Mapping) # virtual
True

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

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

R, KZERFASAH isinstance () X A& ST . WRE HEIFRRZE, HaE
FATTED [E) % SR G R A A% R AE S P e L Z RN, PAEPRERERAT R, AR S8 T 2 K i T
AR A T AT B0 e A

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

AT RAEIT A 2L EE 4> search () Tk, RIERHME:

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

class Document:
def search(self):

# code to search a document

obj.search()

265 ftarRZEHR?
AR MR X REAR (PRI o BRBONR x CRAFE, IR BB R IR TR
AIDABIE AN, PRt TR BRI E B, R B AT RS ATA x BRI

Python 7% 51 Al DAFEAR SEILZ4E . WCANDA RSB T — TS0 2E, RS IBITA B AREHE K
=N

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)
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iX Bl Upperout KEPE XL T write () ¥k, #HIHHATIZN self. _outfile.write () FIEZ A
SHTFRFRER ARG, i HM b EREZILL TEM self._outfile X5, ZiLZMT
__getattr__ () FETEHN: HESH EESH TRA XEREETNNEZER.

BT SO N B R 7B RO T M4 E RN g 8 R B R U, KB b i e
__setattr__ () HYE, MXEMIT4/ M. __setattr_ () AJEARSTLIREA TR

class X:

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

KEH __setattr_ () SLEHARUIEN self. _ dict__ KN H BERAFRERIRASTA 2T R JCkRIEIH

266 0FTTEH RARTR AR ohiAR R 2P Y7574 7
fEH N B super () EREL:

class Derived (Base) :
def meth (self):
super () .meth () # calls Base.meth

ETHEFH, super () X5 HSMRIEE I 7 (sel £ f) Kb e LHIXS, i type (self) .__mro__
¥ method resolution order (MRO), FfiR[E] MRO Hi{ii T Derived Z 5 Ui: Base,

2.6.7 IMATILRBDEF S I B BHITIERY ?

T PASY IR — 53114 A A TIRAE o R H BB ORA 2 50 4 W (E BT R, WnEEEhEs
HorsE (BIAARSE AT RO BEUR) IR R, XA AR . filn:

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 I BIRRFSRBIBFRRTEF L7

Python S HIASHURAIMIA i (A ot 21 Java 05 ST 35)
AU R e X PERITT . R LR, DAY U B 64

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
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YT ARG isinstance (¢, C) B ¢, c.count W[FEFEFE C.count , FRIEW ¢ H BaiEBM c.
__class__ [nliigIEEZE c M REA LIRS

HE: AE CIREANTTRN, B self.count = 42 XFEMERAE self H HM T I B — 14
y7count” FAAH S BI . AHEEH B 0 RESHUR A AR A SR RIS, Tl RAE R s 2 S

C.count = 314

Python SZRFHES T4

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

AR TGS TERRCR, A — A ERA 2, R TRIR L R S H T -

def getcount () :
return C.count

AR IS LR TE 7Y, B E LT — A6 (B 2RI ZR KRB ) , IR & T
AHHIEH.

2.6.9 £ Python fpinfa EHMEHR S (HHE) ?

XA LR FIE T EreA i, A REGE & w0 A R R N s .
7E C++ W, RIS RIR:

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

}

1 Python *t, HEE% S — M REL, FHABOASEE R AT L. filn:

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

AR, EAEEE R
WAIPALCR 2 R SR, Bl

def _ init_ (self, *args):

IR R REE T A Ik E

2.6. W& 33




Python Frequently Asked Questions, %4 %5 3.10.15

2.6.10 7EA _ spam HBHEF F—1 34l _SomeClassName__spam HJ&iRE 8 .

PARUT R ERFT Sk 78 B2 o9 “B3R”, PATERA—Fhfay s m s oy X RRAE AR & . AR MEAh __spam
PRI (RN T RIZ, 2258 1 FRIL) CARYSH YA _classname__spam, HH
classname NEEE T ETREIH T XILH L HI 2L K.

XA BEPRIEFAEYE : AN PSR T AT )7 _classname_spam” J@ %, FAH AR SEMAENSH __dict__
] . 1% Python F2F BURA AN B OB LML B4 .

2.6.11 2ENT _del__ %, BEERMBRMREZFARBE.

XA LA AT RERY IR o
del IFHMIA—EZRM __del () — EREBIMRIGIHITL, WRITECAREA XM _del ()

WERARA B A B IR EE R (AR AT S A ST s s T, AN AT B 1 S 21
%), BIHHBUKIEA &2, R4 Python /K< HISEF B AR X FIEERS | H , (RAEBdREMM B G —4
SIHEERZ G, BRI v RER E B R A x24T, B __del () HiEWRESTEA Iy sl FiAIL A i
ZIWRH . T ER—DNERIEEA T E . ERERENE, SR __del () Jrik2 AREALI) T
m;f??’; BEIRRWPAIZTT g . collect () SRORHIAATHAR BICERAE, (2 174 A — ST Gk A 24 B
H R IE oL -

S DR e, (E2 0 G0 T 52 B N AE B T R X R 5 SCR N close () Ik R @i 35
close () Jik I VABBSSREBR G TR R EHE. WARELIA __del () —_del () W43
close () HH close () N YHHLRH AT AR — W RZUIAH -

73— Pl RIS | R BIE R R weakref BB, IXBLER ALVFHS X QAHAIEMES L. Bian, Bk
B AR BAZ X AT AR 55 1 (R L RI5 )

B, WARARE) __del () TESIKTRE, SMEEHEITHE sys. stderr,

2.6.12 tNfTRERLEE R FTASEBIRIFIR ?

Python A&icsfo (BUNERE) msehl. W ATERRIME R b 5 AR, s Or B A DS il s 5 | 41
FORIREZFTA B -

2.6.13 Afta id() WERBERTEH—H ?

id () aRE—AEERL, B SR R A i I PRI @ ME—RY . MTE CPython Y, XX RAY A FFHILAL,
PIOAZ R B EAE MNP B R Z )5, — B B AR AL A7 PRI T (L XA~ 73

X g

W

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

XA id @ T A RBEOT S, ZRseld TxEge, T id O WG GLRIBOMER T AR bR AR I id I
XTSI THEBRES, AT — R R 5 -

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296
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2.6.14 ft AR TEILMKREE is EBRAZITHRE S BHEFEN ?

is R AT IR R S OMEN. a is b ZMMT id(a) == id(b).

SO EER BB E N RS RERTHY, a is a —@RM True. SP4FH S M0 A 2 5 38 5
FEARSE PR b, i ELS AR —RE, B A SR SR B 1 /R(H True B False,

B2, SRS R e S S0 e 5 R A AR —BORUE, B AT 3 FiE x5
By ] DAR RE ) -

1) WRAEEAERIE TR AR A 4 By . FEMR(EEEAE new = old ZJ5, FIPAMPRIE new is old.
2) X R BT ZRE AR, SR GRS, EFEREEE s 0] = x ZJ5, W PMRIE s [0]

is x.

3) BBIXR, MANZXGREAAAE— A0, R a = None fllb = None ZJ5, WPAfRIEa is
b, PN None j&HfiIx 5.

FARZHOFOLT , A B AR SE I, 100 RER A I TR AN KT B 43 R 24 000 1)
TR, B0 int Rl str, FOAMATHFA—E RN G

>>> g 1000
>>> D 500

>>> ¢ = b + 500
>>> a is c

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

>>> ¢ = b + 'thon'
>>> a is c
False

AR, RIAEAARHIREBl, SR AU AR

>>> a []
>>> b []
>>> a is b

False

FERREREAR A T, 25 T — SR (0 T S B0t o AR -

1) 1IE4Q1 PEP 8 Bty , XI5 S i illialie None [ERHMERRIN 3. SRER AR SRR R B AR5, IF
] AT -5 HA ] RS A /R (B HAH SR 45 False (X SARTRIA -

2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create a

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
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3) G5 2 G S IR IR, A7 I 5 2 TR 2 B G AR SR S A AR U AN 24 £1oat ('NaN')
XEEHH S AMERX R

B, PAFE collections.abe.Sequence._ _contains_ () BJSZHALHE:
def _ contains_ (self, value):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 — A FIINfTIEFIBLHIBREFEE— T T EBISEHIG ?

BPRMA— DAL, HES __new__ () JRMAR __init_ () k. J5& RIE—LBI9E]
2 IBAT, ST AR AN AT AR S R A R R T

Py X BN Al AR B S — S BN T SR A R 244

from datetime import date

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

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

xlat = {'zero': 0, 'one': 1, 'ten': 10}
def = new_ (cls, wvalue):
value = cls.xlat.get (value, value)

return super(). new__ (cls, value)

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

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

K L] DL AFAL -

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

>>> NamedInt ('ten'")

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'
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2.6.16 HiZINTREHZEREA 7
ST ERWA EE T HJE functools.cached_property () fil functools.lru_cache (). HIHETE
SN ZH EAEAESE RN G AR KRB APk S,

cached_property J7 XA TAEZATATSEIN k. EALGIEXSEOI T . B AFH I R E5 R U
SBI AT H N PR B -

HARGE, YOI, ZAFRITRE RO BRI B, ARSI RBUEA, R
TSRS EATA] ATCRR I K

Iru_cache 7531 M T HA hashable ZH T . EGUBXSEBIRGIAT, BRIERRDIBCE T2 AST I .

/DI SEIE R T RO G A7 2 A6 E 1 maxsize PR BRI SLHI S RFAAE , BLRHGAE 417
HEGAFPEE S -

AR T IURA A 7 2K

class Weather:
"Lookup weather information on a government website"

def _ init_ (self, station_id):
self. _station_id = station_id
# The _station_id is private and immutable

def current_temperature (self):
"Latest hourly observation"
# Do not cache this because old results
# can be out of date.

@cached_property

def location(self):
"Return the longitude/latitude coordinates of the station"
# Result only depends on the station_id

@lru_cache (maxsize=20)

def historic_rainfall(self, date, units='mm'):
"Rainfall on a given date"
# Depends on the station_id, date, and units.

TR B TARE station_id WS . WRAH K SLBI B PR TTAEXS G, W cached_property J5 AU A P&
E TCEAI B JE P B

Iru_cache JyXASIRRENSIE T, (HRTREE L _eq  F __hash__ J7VEVAMEATREM A TN B AH 5¢ S8 M0 S B

class Weather:
"Example with a mutable station identifier"

def _ init_ (self, station_id):
self.station_id = station_id

def change_station(self, station_id):
self.station_id = station_id

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

def _ hash_ (self):
return hash (self.station_id)
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@lru_cache (maxsize=20)

def historic_rainfall(self, date, units='cm'):
'Rainfall on a given date'
# Depends on the station_id, date, and units.

2.7 &R

2.7.1 tn{aGI3E.pyc X ?

YR AR (Y O i SR 2 SISO R A T8kEh ), 78 - py SUPFRTTE H 5% __pycache_
THERT2UE ML S EHMIFR - pyc XM, % .pye SUFRATRIT LI /S oy UL, IF
PA .pyc NJEER, HPIEER MEGE QI E R python BURTIA A (F£1 PEP 3147,)

.pyc XA TRES LEME, JRH 2 — 2 VR SCH Br e ) H SRATAEBURR 7] 8T, 53X R 5t Jo ¥4 B 2
__pycache__ TH3¥. BUWPAKEAH FIF R P PA S — H PasfrfE )y, #UA o768 & A SRR 1A, )
i Web s a4t 8 X A i .

W FiX® T PYTHONDONTWRITEBYTECODE MiEAr &, M5 AT H Python fEfSGIH# _ pycache_
FHFIH IO HIFRRE AZTFHSE (BUR. S EI%5E) B, pye SCUEE B sh iz .

TR = 29217 Python AN PN 20 T R AEAE, HEASAIE pye X BER— R
BRI foo.py, BEFATH MBI xyz.py, MizfT foo Bk (L4 A shell fii4 python
foo.py ), Mk xyz AIE#E—A .pyc, BH xyz 2 F AN, (A foo Al .pyc XM, BH foo.py
NN o

Fr 8k foo A .pyc M HIARM G A HAE# . pyc M
compileall bk,

py_compile BIREEW Fal LA, — BRI IR T compile () AL

Al AR py_compile Hl

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

XK cpye XHB ALY foo.py MIFEINLE FH __pycache_ T HF (SCE MW ATDUE S AT %24
cfile REGIZITHN).

WA A compileall #idh H a4 — AL AN HE WA X REEGSTIRRFHiafr
compileall.py H# H 4% Python SCIFFTAE H Sk A2 R W] :

’python -m compileall .

2.7.2 A BI S RIERIR B R ?

LY AR HLE X2 i name__ HR78 1 DIHFR. UL *_main ', BRHENIAE
7. A, VP AP LR I 0y 75 15 AU SIS A WL T name_
ZIEA ST

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

(R
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(£ 50

if name = '_ main__ '

main ()

2.7.3 WfAILRREELEA ?

BB A R
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

1] R K DA T AT 2R
« BHILPA foo
o N foo QIEA M) AR
o JiiFE foo HHIRIIT
e foo F A bar
o N bar QIHEE 14 R R
o i bar FFIFIHIAT

N

N

 bar FA foo (ZBEILEAE, FNEEA 4N foo HIKIHY).

o FANHIZLM foo_var AR foo, HKKE bar.foo_var = foo.foo_var
fJa—HRMT, Rk Python A B 52 X foo [fERE, foo )4 a5 AR @ 451
MAREN import foo , ARIFERIERRMRIL PN foo. foo_var I, kA4 RFEHFE.

XAFEA (2) =Fl RER R .

Guido van Rossum i 58 &R H ] from <module> import ..., FHBFIrEMREBIERET. &4

BRI SAE BRI G A FU A8 N B R A

IEE1H -

Jim Roskind B AR BLEE% LA T W -
o St (ERARHE. RERIATEH AR )

e import }EMH]

X RE S A T A WA PA <module>. <name>

o AWHRAGIIRENY (ARG S A TR tb 2R &) .
Van Rossum A KEXGXFPI7%, Bk import HEUE— AT, (HEFSARL.
Matthias Urlichs BSOS TEAM, 1580 S AMRAS S A B L4 .

XL PT A EHEF -

2.7. R
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2.74 __import__ ('x.y.2’) iR[EIfY= <module ’x’> ; ZiIN{EEF z 1§ ?

Az e importlib PR EREL import_module () :

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

2.7.5 MESAMBRRH#T T REHEFHSA, BEDHRAFRUGHE. ZRAMFA?

TR AN —EE RN, Python fUFESS — U ABIHRINEIRERSCHF. B0, A5 ZRRITETH,
AR A A A BERRASE IR, IR 2 B BEHRs ST 1 P AT QSR EORATE R S
OREER, G AT DA Bt

import importlib
import modname
importlib.reload (modname)

B XAARHART k. STHRBURE S T LA N IR

from modname import some_objects

BRFREE A AT — B AR R o WERBEREL & T 2RAE L, I 2 B IS SO A RSBl Xk
FRES FEA T E AT

>>> 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

HEHEIER G id FTEIHDR, MM —H T84

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

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

T £ E DL a) @

3.1 At 4 Python {§ R4E# K5 HIES ?

Guido van Rossum P (A HEREAT /0 AR OOHE, FF B 15 1 Python AR JF TR INNE . KZBALE
— B i Je gl & B R X AR

W T A TTUREHRAE S, AT 8 M 0 415 N 2R 88 Z AN AT B /R C REF S il 3 X
FEA A B

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

WERIRA R, AT x++ 54, A4S MERAN TSI IR, B 250 51 C F2/7 A H
SRAHITEE AR, ANENATEx > v iy .

A AT TF R/ AL ST, A Python TR 725 %k (IS KU IS o A5 C AT VF2 R UL G S0 Uy
2o AL T SR SRR R RS2 R, M (SEERAT) 5B I A
S NI SRR -

VFZ OB ARSI AR/ S5 A5 BT — 47 o XA AN K, IR 3R TSI B 25 R], SERF M LARS
PEFPHEAT AT T . BIARKS 0L, eRBRIZ0E & — ek (B0, 20--30 7). 20 47 Python W] PAZE AL HE 20
11 CHEEBH) TAE . XA i T B THA/SE ARG S - Jo A I DA SR SR 2 e S AR R A S A -
HET gt ik s e AR B
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3.2 At AaEENEREREEIFEMER 7

WA N,

33 AtAaFR T ERER?

I RE P PR e S N R S [N

>> 1.2 - 1.0
0.1999999999999999¢6

7+ HikJyik e Python Hf—> bug, HIEARIEAE. X5 Python KANK, 1MT-5 )25 UM AL PIPE 807
RETKR,

CPython (] float KA CiEFH double KA TIFfk. float XSTRMMEZAFEEAREE (EH N
53 1) FRAEA —BERIFSEL, BT Python S C #4153 00 T AbSRAS B 4 SE IR A TIF AB 55
XEWRERITRISEM S, Python MATHIMUTHZMATINIES . W C Fl Java,

VFZ n] AR A 2B 2R e AN B B R R . B, AER A A R IR G

’>>> x = 1.2 ‘

{‘jéx RS TEERIME 1.2 AEEED) riE, EATE%STE. EmPLIEE F, SCEREEm
£

’l.OOllOO1100l100l1001100l100l1001100110011001100110011 (binary)

B R - A

’1.1999999999999999555910790149937383830547332763671875 (decimal) ‘

S 53 (0K BER Python I BRI T 15-16 1/ NERIRTE -
SR SRR, 1S Python BURETY 3 RAAR .

3.4 Aft 24 Python FHFEREARTIER ?

I

—ANRVERE: WIE PR AR, BRERAT ATERE N E A RE S W, I HAF T RO E A
. Xt ORI 2 8] XA B P 22—

H—ME G, Python R FAF RN SHCF— 4 A" o ALMIEIEEA S0HE 8 N HAE, 1E
Python w1, ALABIVEERA 54775378 BRI HAAE -
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3.5 At aMAEFHEELFARPEXER “self” ?

XA T Modula-3 155 . T ZF0 RN EBAE2IEHA 1

E% TR SR, R ES SRR A R A . B3 self.x B self.meth () WJRATE

FEHERT, BPAEGCORNARE A E L, Wa i FSEBAs s . 78 C++ 1, TMLQ@%’PH%EE%%%%U
Wi (k4 JRys s a7 5 R 31)) —(HJ&7E Python iy JRdif AL BB, T A A 2 4R 28 A Rt
FE o 28 C++ il Java it ARl ZOR SCHE MR o BIZ%, PR A 2 A X 2B 5 T8

HW, XEARE RS 5| SO E R HZ T, ATFERREE . 76 Cr+ QAR ARAE AR IR AR 2
RESEEFHTYE, RUFFET : : BB 4AF - {F Python FRA[PARE baseclass.methodname (self,
<argument list>). XXF __init_ () F¥EIEFEA M, Rl EIRE BBy R A 24 W 2T
V&, A PAKEFR T = B2 VR
a, B TSR EE RS ST Python Hi fRhAs i (ARHEE L)) 78R EA IR (B A 0 L6
Of HEA WA b2 R) W, S AR A R RRERS— MRE R N T AL AR S A 2
— AR AR, Bl i EEE I (MTFRCRIER ) o C++ il AR X — 5, {H2 Python 3% F
B, SO TN HmG A BB 20 self. var RIEFHEDL TIXAN A, 2L, X
TG, UAME self.var MWEX I ENERIERE AR5 AL REGI H % #h)
T, JRIEBAR AL AR B ATAE T AR A 24 25 B, 7875 Z459)F Python i FWIEAN 6y 44 251H] .

3.6 At A geERENPME ?

H Python 3.8 14y, {RAEMIE !
IRERR AR TAT < = FERIAA P2 IR

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

HZ Y PEP 572 T N -

3.7 At 4 Python 3fFLThgE (HI4n list.index()) ERAFGEREH, mH
fhznde (140 len(List)) R BSeEL 7

IE 4 Guido it

(@) X FHAE B, RIRFORIE SRR 5 3L - i (R AR ) mREes P IEAR

g, WRAEL e BT B S8 AT ICTR . U — T 3RATHRF x*(a+b) EXFERY AT N

x*a+x*b A GREEE, PARAEIEG OO Ao IR FHR i A il R B

(b) M BEEN G A len(X) B9 ARSI, WAIE E2ZORARIAFARTIRYRKEZ . XA FFRATPICRS: 458
e MR, SRORIERP A M, 2TIEE xlen() I, WML AIE x 2 REARSEBLEE 1 B 2R4S

sE R MEATRIE len() FRATR AT 2430 LIMGIZEA getO B key() J7ik, B A2
PFRZEA write() TR, FRATH/R SEE R

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

3.5, Bt ABAEFEELHARTELER “self’ ? pr
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3.8 Aft4 join() BR—ANFHBHFEMARIIRI AR X ?

M Python 1.6 J¥ofy, FAFHRALRF R HAGRIEISTY, YPSTTiRnS, BT AR IR DhRE S5 1R 4 i) String
*ﬁ%%%iﬂ(ﬁﬂ‘%@%%ﬁﬁﬁﬁo REGHITE P RSO 2%, (HOPAE— LRy RS AT R —
sk

n’ ".join(['l’, |2v, l4l, '8', '16'])

ERR:

"1, 2, 4, 8, 16"

Sl P A A3 T £
SRR WA ER SO (String Constant) [ T BRSO THER ", AR R, (H1R545H
SR R AN E (. WA E S SRR I A AR b AoV Rl A B ok, T 12 E P (e 3o I
RATH -

A RGERRRENG . “Fe bR E R R R AR B R B R, RN A
o HTFEFERE, 8 split O Mo FRERTENTEAS SE, FAEXMER T, RE5EF:

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

SR PR SORRHE S, TR ]l 45 5E 70 B AT 2 B 1A (BTEBOARE LT, IR HERE S ) .

Join () EFHHIIE, FINTEM BN, G TR 2R AR, AT
A E e WO SHT DU ARG SN RIN  , AH6 E O s X FERTR%, XTSI
PR G AR

39 REASR?

WERBA T K55, W try/except PARAAM o SCbr_EAARRH e 5 5HHY . 1E 2.0 ZHi#Y Python JiCA M, il
XA A

try:
value = mydict [key]

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

A YR dict TEAEATIMEARAT key B, XAG R L WERARAERITE, VREUE N XA -

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

TR FPREE IO, AW DA value = dict.setdefault (key, getvalue (key)), {HEj#EZ
WM getvalue () BIETEHE, KATERTAEOL FERS AT VAL o

44 Chapter 3. % tF01/5 52 & U o] &%
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3.10 Hft4 Python &% switch 8} case i§4) ?

PRUTOLE ST BB 16 .. elif... elif... else MCELX —fi. MFFMIHANRME 42w
WHFE R, B LA match ... case ifH].

X TG SR B AR PP T BRI 0L, T AR — A>Tl o case {ELIR SRS B SR T Y R &R B4

functions = {'a': function_1,
'b': function_2,
’cl

: self.method_ 1}

func = functions[value]
func ()

KPR YR, ATPAGEIE I getattr () NERREAGEE LRI ERE—E L :

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

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

BEVON PRSI, BIANAGIHRY visit_ o WEREARXFMEIE, WRER B AZEERE, Bl
FERES R IS R _E AT 7 3k

311 WEFEERBRTEILTE, MG KRBETTIRERGIS 2
FUg, ?

HR 1 AERE, R N4 Python HERRIUER 20— C itk tLsh, P Jrnl LABE W13 Python.,
P, — e RSB TR BN C AR SCHs

BK 2 BEIOR, Stackless Python #— A 5E A EH B HAUMRRIMEER, ol DA% C k.

3.12 Aft4 lambda REXXFEBEIED ?

Python ffJ lambda ik sUAREEL & 1547, A2 Python YTETAMEZRA R AL BE R EAE Fak X N B4 . AR,
& Python i, XHAZ— AT HAY ., 5HALEF HAS AR lambda JE2UATE , Python ) lambda /2
—FPEACRTS, MR SRR R

PR 28 )2 Python IS —SERF G, fe i ARy sk A A ] . (A1) lambda 1 3 R0 5 S ok %00 ME—
L RIRARAN TG B PRECHE E 24 B - (IR e — AR RO 42 (B 2R 24 Tambda k077 A X
GoE ) RS &

3.10. 1t 4 Python thig# switch 5 case iE4) ? 45
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3.13 TTLLUK Python 4miFA#l28Nt, C HHEMESD ?

Cython S F§7 A n] AR M UK Python %1% C §7 €. Nuitka ;2—> Python % C++ fUR B4 4% 4%,
B H AR SR 5E B Python i .

3.14 Python I{T&BHN%E ?

Python 774 BRI AT BURT 5L 8. Python [ARMESEBLCPython (5| T HORAG A W] Y5 RS 5, F0l
JH 5 —RILHRRUCHES | IORER, 2 S SAAT I ERAS: I SR R A RS W] U7 I B A AT B T LR R . g A8t
BT PATESR I RBGEIAGE 5 B AL A 2 R R 4
A, HARSZE (0 Jython B PyPy) RTRE U M AYHLAE] , A58 Ay mices . AR ARE) Python (RS
BT 5 1R B AT R W b 22 57 ] BE & S BULE R I RS AR I

fE—48 Python S, PARAURY (FE CPython h TAEMMRYF) T HESHFE/RSCIHAAT:

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

Sbr b, B CPython (5| HITT RN R BT 58, BRASHIRAERY f #RS KPR — A 3CPF. SRT, X240
[ GC, XEESAFXIGUARELAAR AR I fs - (RTREARAS A el ()b ) wioliede (FIoEP)
ARG 5 Al ) TALAT python SCELAGAURS, MRV S8 2 PR SCAF i B with 1545 JiE WA BT S840
fil, AR

for file in very_ long_list_of files:
with open(file) as f£f:
c = f.read(1l)

3.15 At 4 CPython A& AEZFERILIRENHE ?

FidE, SORE CARIERFIE, MR RERSHL. (R0, JA11E Boehm GC JF. BEET K 5 HHITFH (1
ARFATE) MR, TR FRBIN, (BAR5EEIN; Fik Python (T, 0L
BT

24 Python fix A 2| HABR H AP HE, A5 GC s h—AN A8, FEJS7 ) Python H, T DA GC Rt
B A AR 1 1Y malloc() il free(), ik A Python BN HARF W EA M € & & malloc() Fl free(), Tfinf
AENZETE Python )., BIFE, CPython 7] DATEAfiHLSZ P malloc() i1 free().

3.16 CPython RiEAH AFRERABARE?

24 Python 1R IF, M 4xJRyfin 4% 23 (] 5 Python B8 | HGFR A B BORIL. WIRAFAEERG N, W] g
KA BL C Sy BL i S 28 A A2 R T RERE AR (B AR Purify XA T R SHBX LN %) o (HZ,
Python F£iR tH I B A7 I SR B B &R

AR B ) Python TEREHRMBRAELE N, TN atexit BEHLEFT— 1 eR%, SRHIMERIZLENZ

46 Chapter 3. igitFaf 2R RiaE
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317 Hit4F B TEANTIRMIELE 7

BIRPIRMICAAEVF 2 T AR, (BENTR B D7 2ol i e se e AR . aTRAIA eIl Pascal id
sl C 4545 BT XBRI/NES, WA AR S, AT — BT B B, R
AR RIE BN A B = AR 4L

75, AVEEEHANEF PR e TRA ARG S, PraREEAMFERNRR, I
HIBA M. BN, os.listdir ('.") RIMFIR 2 F]HRFH SR TR A FIR . a2 H R T —
PHANSCAT O I H AT R 4 R RS 5 A 2 P IR

TR, X EWE— BRI T e, WA EE R ErERITR. JIFRE AR, EERER
IRZN AR ICER . A A TCR A DA I key, RS BERFSCALRIARS R HIAE Key

3.18 FUFR=iNfI#E CPython thsrin ?

CPython ({81 5L bx L I AS K EERYRRAL, 1A Z lisp WU IHER . xS BLAI I FLAb S SR 105 | I S 4K
A, FAESN LG PO B 1 R B AR AL K B 8t
RFRRGIFIK a (1] BERMERA S IR RNSRRG T X .

YA SARAT , KFRREG HBEAR RN FH R T — L5 7 R4 i A NI A P s 24 B2
RGN, Sl LEBMNY ZSTE], ASEAERE TR LR AR 2L bR RN

3.19 FHZIN{I#E CPython shsrin ?

CPython {17 S5 BN MR/ NG Ay . 5 B-RRIEL, SXAERZROHOL T oAk (H Al I A1)
Peft TR PERE, HF B R R

FHLE TAET G2 M hash () NERKEOTR 7 ML PAF R4 B2 09 hash fQR . hash QR AR SE A4 4~k
RERY PR T M AZARAR K iR, “Python” [¥) hash {5 4-539294296, [fii”python”(— % AR Y745 H3) (1) hash
{EN 1142331976, #R)5, hash fURS T 3155 AN BB R Ao AE i (G A2 . BRIl R B R A AN [l
hash {H, XA 7 HLFEZAEE MR -- O(1), ] Big-O F/nik - Kim— 1.

3.20 HitAFTH key LARFTTLRY ?

UL e A RS B A SR BT SR A (R AT AR B . R R AT AR, W AT B SR8 Ak, PRILEE
WA ER S AR A, (i, T I ER S AR TE I e R R RN R, PR E i
BUAEH . R)5, YRl e I AR R RR N, IR REIE, PO A AR AR Rl
I, MASEREE, FOATEZE AR PR BRI RIVES A AL

WA ISR RGP, AR e doyocdl; Mkt tuple (L) BI04l HEHS
S LA . JCHLRAAIAER, PRR] DA S .

EAFE A — SR 2 o )y 58 :

-%ﬁﬁfﬂﬂ(ﬁ%m)ﬂﬁaﬁﬁﬁﬁm7ﬁﬁ@%%%%ﬂﬁﬂﬁﬁﬁﬁ%%ﬂ%7ﬁﬁﬁﬁﬁ
25 B

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

317. Bt LAHBME TATITIRSIBIE 7 a7
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25| k— KeyError 74, BB ATHMHAG (1, 21 Wid 584790 id ANE. HaE0, WV
M == kg F g, MAZMH is .

o FENSIERA BT ] X B, AR AT AR RSN R T AR SR B S5, RIER
AR R HEATCFRIER o

o RVFPIERA I, BRI AR EBECEN]. MREINIC B MBI, DR AR AR R — 2
PABRERROE R . Ebf— A E R FIALRIH: d.keys () HEEEMERS ] AT IR B .

o RPN TILR S, WAMCOY AL e, B ] ABCZE HAB I TR 525 4] PAGE )
BN FRANN B IO RRATAT P 7 A B S IR 2 5 i R 5 R AR L vl 212K 14 I X e ic o A
B KA GGl i & T EUCHRIAR.

WPRTTEL, ATLAGE AR 7 iR i AN A, R e/ 2R TR s 4] DASS— AT AR 45 A e e —
AL, FEEBIRNEA __eq () M _hash__ () Fik. KI5, VROBHHGREEFEAE T (SR
T hash (9454) T PTA BEE GRS X RIS A EAEXT G0 T 7 (BOHARSEH) i REFIEE .

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

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

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

HR, WATTE I T oA S B 5 AT REAN AT DA BSEAR t F) PT REME AR 1552 2% o

A, AR, W ol == 02 (Hlol.__eq (02) is True ) W] hash(ol) == hash(o2)
(Bl ol.__hash_ () == o02.__hash__ () ), LIEXGREGETHF, WRRAGER B X LEpR G, T4

HAtELT hash FYZEFRE £ A

Xt ListWrapper , JSEAURAR X RAE UL, ARSI A RE S R A S 52 o IR ARRIME S A% B R
SRPA BN IE R X e TR B, A AR 375 B

3.21 At 4 list.sor() i FREHFIIR ?

TEPEREMREBAIRGOL T, (OO THEP A fil— s e —FR 2% . NI, list.sort () XFIKIATT
YRR . O TR %, BEAKRECHFRSIE. X, MEFEHTREIA, HhFERE
RHEFFHIBCA S, A 2 BN 3512

WRELRGESIZ, W NE sorted () pREL. MR BASEHER R AR P RIE TSI, X THE
FRARMml, B, TR Ak A ) T keys HER:

for key in sorted (mydict) :
# do whatever with mydict[key]. ..
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3.22 yn{a#E Python ohig%E FnSCiEfE O HE ?

H1 C++ Fll Java S5i7 5 R LRI OOLTERA TR 7 SR A B0 B I . VR AN B 0 LT 14 24 136 )
5t il AT B AR AR

Python 2.6 ¥ il T — 4~ abc FiH, V@ L4 52 (ABCs). R J5 v Al isinstance () Fl
issubclass () R A LRI A ZE LI THEER ABC. collections.abe fEE LT —4G MK
ABCs fflfll Iterable , Container, fll MutableMapping

Xt Python, ¢ SRR 22 4 Ak T DA i 40 1 00 38 24 PSR R 3R A5

AN PR R I T DASR AR R, tho ] AR AR OO A — 41" Bl . ¥#% Python Ak n] DA
YERMAR AT, PMRBLRI ARG “ BRI . RIGER O Ml Ee LR, s &l AR M 1 69
fAER “HEARY (stub)” BUMHEFTHG B, FTPAREI doctest Fl unittest MEHREEE =7 MHAHESL KA i
FERMINAE:, st iy a1 .

I 24 1 LR ] DARE BIAE Python WOAHEAZU Y . SR AR ARG DALTE . L b, B RES LT,
PR k3 MRS R BE IR e (B Lk @ k. 4, append () J7 ¥ l—LE PIEREIR A R IR B CE; #0
IEARENMIAERY append () SR REW IEFIATILEAE, (FURAENNSE M PR A AN B M2 AR B
S GNIREMIERA N, I HARR B BAHRA BT 0 5 T —Fh H 8 A7 A S 1 1 01 T
K, EEERAE GAT S b AU Z B ST S A AR . 249K Python AL VFIRR I SRR 1K 7
X, ARG SGALATI L 51

3.23 Att4izH goto?

TE 1970 AEARNAT T AREIA 32 R goto W] B EGRALIHER RN ARFEMEAPARAIE Sy (Ui . e
FUEET, BRRALER, HAFAKIY S (E Python HUR ] 1 iHALAK or, and Hil if-else ik
) FIPEER (] while Hl for ifify, FHAIREHLE continue Ml break) MFBULER T

AT O] PAGE F S d OR SR ML B E REES s BUE FH Y “4549 1k goto” o ¥ NN R S AT DA (R AU C,
Fortran FIHAME S HTA GHUE K “go” 1 “goto” #ik. M4

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

except label: # where to goto
pass

HRAARVHRBEEI R ], XEFE PO goto, R .

3.22. tnfaE Python shigEFISCHEHE O HE 7 49
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3.24 A LIRIGFFFE (r-strings) FEELIRFHIER 7

?@ﬁﬂﬁ,EMK%%%@&&%H%%:ﬁ%ﬁ%KﬁNﬁﬁﬂ%%X%ﬁﬁ%iﬁ,%T%%ﬁ%?
T

JER AT BT S 17 AR ST B C R SR S BEA AL PRES (32202 IR WIZIK5 [58) Bl A
B AR PSR AN VCBCAY R BE ST S B, DN IR AT H R LR, Sk, AevFlad (i 5155
RRE SCBURIALEE SC 4 o 24 restring T E AR H AImE, X220 TARRIMR 4T -

QR IEAE 28 78 Windows B4R, TERITA Windows ZRGEI AR IR AL

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

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

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

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

3.25 Aft4 Python ZHREEMER “with” &4 ?

Python HLA with’ 4], "B RERF— MURSH I AATRAGE AR, FETEAMNGER H AR Bk RS E 1 AChs . A 28
T HA XRS5

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

& Python i, SXARILEHE A BB -

FiAhiE T, A ObjectPascal, Delphi Fll C++ i I #SSRAL, A MR AZA S HIMBALE M A 20t . X2
TSR A BT, - AR B A R g I T B AR R A A I8

Python i I B8 . F5 A wT REALEAEZATIN G | MRSk o 0] DABIASHIAE X GR v I8 i sl e 180 B
R TCAE L ] B B B M S U R At 2B e Rt Rm s A r?

Bidn, RAAN AR E:

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

A BB A — A% 07X BN G Y. ST, Python FrIt SO SR RE AR IX — i (R 2%
B, SREATAT WERA—DHNX )RR, EREAAE with Berp 7 AT i, Python By B)E4F
BRI A 5 S R o

R, Python A LA i KA FEAASE B with” FIZERINE S HeE (RIS E) B F2erab. A8

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

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

X EA R IATEELRAECR, 2 Python TRz AT NI A AR RE , 150 OR A E AT — IR

3.26 AR EAT AR ZHE with &4 ?

HITEORIE , BRSBTS B GR (  AA iAe RF JCIR IR TAE . e LRI oL, 2B as g A ik
R SE T, AFEFIRM. WIRTEFR, A with' i54] L E A% " contextlib.closing(generator)”

3.27 A1t 4 if/while/def/class {ER)TFEE S 7

2 TR (ABC i3 S0 2 —) . 1 T

if a == Db
print (a)

5

if a == Db:
print (a)

ERCE A B MM 5 — 2 it B, X FAQ MRERIRGIT, B R IR R X
HH R

53— URCE R A 1 B S A TR R s I S AR S 5 AR ATTRT DA 4R 8 5 e b iy s o 200 o 4
BE, AL XS R e SCAS HEA TSNS A B4 AT -

3.28 H 4 Python ZEFIRFTAN KRR EAES 7

Python RVFETERF, TCALRIT SIA R FebiE -

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

WA, SOl ECF I P R{ETAEZATH, WHERSIRMEZ LR, ORISR L7 hEs g
Fo XTI AERHT, A SRR R

ANOEWIE T 2 FEELZ WY 5. Bl

3.26. &AM AT R with iE4) ? 51
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x = [
"fee",
"fie"
"foo",
"fum"

]

XAPNIREEAAUATCR, HIEER B = “ee”, "fiefoo” FIfum” o FJEMN_EIZ5 AT DABE G XS R
Ko

FUVF R I 5t T A AR AR B2 5 A
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CHAPTER 4

REEFEHEF FAQ

4.1 & R Y HCHE B o) =

4.1.1 IR BT LA RSKM X ESRERRE A 7

1E MRS % R A T A WA (WERIRE 2 THARERR A, T RABE X —242)

XA =7 B, AR Python Package Index o5 2251 Google BiUH A M 451852538, 122 Python” il
B PR B Y S B ] 2 4R B — 2 AR R

4.1.2 math.py (socket.py, regex.py &) B9:iRICHZEHP ?

URARA BB PR, ATREE 2 IR, SO C, C+ B A 4 1R 2005 7 SC B B &2k
k. ﬁﬁ‘%ﬁ?ﬂﬁ%z@i&ﬁ?ﬁﬁ%ﬁ#%, Fftl mathmodule. c XM SAFHAE C AU HRH (AR
A& Python H3%1).

Python 1 (F /) 7 =Jpik:
1) f#iff] Python #m5 AMH (.py);
2) il C @SR ImEME (dll, pyd, so, sl5F);
3) fH C w5 H R AR L, BRI, BA

import sys
print (sys.builtin_module_names)

53
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4.1.3 7 Unix fE#iL Python BIARTTH 1T ?

IR B g SR AU P ATHY, IFHER—ATRR LA #! FFk, JETHER L Python fREZR 1 BRAZ .
F—E A PAAPST chmod +x scriptfile Bi& chmod 755 scriptfile %),
FoRAREMME, REENTE:

#!/usr/local/bin/python

TEXCHFER—AT, BNARBIEF-& L4 Python ARREEHIBEAZ .

WERARAS S AN Python fRRESR IR AR AS . RWT AT env R/ . BSA/RIY) Python fERE& ITLE H
SREZAWME] T PATH PR, JLFUrA 92K Unix REH SR P S

#!/usr/bin/env python

FRAE CGL A XA . CGL AN PATH BREGAR R # AR, T DAVRAA I B R 1 e e £k
BRAT.

A, H PR B AR KK, W BES S /usr/bin/env TR X uiH H B RAGATEAE env
FEFP o TEXFMEDLR, ARAT ASSIU R hack J53%& (R Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+ms@"

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

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

4.1.4 Python hf curses/termcap g5 ?

T2 Unix 240 Frifi Python A% K AT TE Modules - H ST curses AR, (HERIAEAN S Sk, (1
= J£ Windows F& F AT H Windows H1¥%74 curses Fibk, )

curses BB FREAH) curses Jp,  [A B 37 3 ncurses F1 SYSV curses IR ZHi4NLRE, LanEi@m. A~
[ PAFHESCRE . AR SR . XA X ABIA 2 WA BSD curses B HAE RS, (HAE H i)
TELAEI ) RGN R 2 AFAEIL TG O o

4.1.5 Python th#Z7E34{)) C By onexit() HEA R AL ?
atexit BIHRHL T 25 C ¥ onexit () PRECRIIMIAM K%L

54 Chapter 4. {{EDEFIHEY FAQ
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4.1.6 At aRHESLERHFFEIIE?

B WL U (F 5 A PR R BB I 2 LSRR . B PEX R -

’handler(signum, frame)

PR 724 P A T

def handler (signum, frame):

4.2 EHES

421 FEHMIR Python BAFs A 7

Python 4744 /M HESL . doctest FRHMAELIY) docstring H TR B 04T, X Lk /2755 docstring
B AR —

unittest BidE—AMBif) Java FiI Smalltalk I 5aHE 48 ) SRR A0 A HE 22

NTEMAER S, VRBAZAERR R T Rt . B iRy 4 R 2 5 BEAR L% ) R Bl S0 ¥k
R AR S A BOMEE, BT s R (R RAL e e R i PSR ) o Btz 4b, 72
Jp R S MO AT AR 1) Jry A B, X S B U MR 22

REFPI “a)m @ AR R R

if name == "__main__ "
main_logic ()

FEHCEAERR TR B ST

— BARAAR P C AU — R BN NI A S B, ARBER %20 5 I s R AR INIX 24T . W DAY
H 3l AT — 2 5 0 A G2 B . X W SR (DLP- 75 2R T A, {H2 i T Python S N1t iy
HRGEHBLE WA . AR LA 5 A=A (625 4 5 I R R S AR S o M R A A8, [R5k
S Ty B AT 1) AL 2 I

FEFP A SN HA R B T ASE I E KA E

if name == "__main_ ":
self_test ()

WL Python SEHLW “fR” 2101, BT M AN E: 1 A2 B AR 74 ] DAFE AN 1A ] i 2k
iz
4.2.2 E#H docstring GIlEI# ?

pydoc BLBAT AR Python JEACHS i) SCR 545 3 R B HTML.  AREE o SOR 57 R R B8 APT SCRY
f— s U7 %2 epydoc, Sphinx thn] AR U AT I N 2R

42. FHES 55
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4.2.3 ERF—RRAKE— R 7

1E2E Unix REEPALFITR. BEZIITEZEMH curses, {HUZ curses BIHUAKT, MEPAZ:] .

4.3 ZIEHEX
431 EFPERERSZRE?

—EEMEH threading i, AEf] _thread filt. threading BN} _thread B ILH)ICE L
FRIFVEM TS 4.

4.3.2 BMEEWBERAET Afta?

—HEARB, A TRBEE AR . RN FERRBITRRIRT, TEREEEORS L TAE.
i PR AR T TR FE AR T PO — NI R RS KR sleep, ik T-2RREREAS 52 1ML AT -

import threading, time

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

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

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

HHH (FEFLFG L) REARIMTBITH, MR RRIT! 2 RS LRARH EAE i—
PHLZEZ Hil AN 22 IR BT 2R

fi] B AR R ER T A JR AR AT BR B TR AL T — A RFRIAR JEAY sleep.

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

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

time.sleep(10)

HE time.sleep () f5—E@RYEFFIIE], fHESREOLH S ELHLL, A DINERHH queue B
QU —~ queve X5, LA NEARAEZATHIRN append — S E] queve XFGeHt, T AR M queue XF 5
R AR U R R

56 Chapter 4. {{TBEEF0EH FAQ




Python Frequently Asked Questions, k4% 3.10.15

4.3.3 IMIESPEL SN TIEEE?

R B concurrent . futures i, A2 H P ThreadPoolExecutor 2,

o, SRR E A o R SRR, IR AT PAA SRS, B queue BIHORBIEAL 55 51K NS .
Queue %@ETP*/\T*/\%?%X]‘%E’WJ%% fefit T .put (obj) IEAMITER, FHHAAM .get O Jrikik
Wﬁ§0ﬁ¢%%ﬁﬁﬁﬁﬁm%ﬁ¢,M%%%tAE%Az&ﬁ*mo

= NN DGR

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.current_thread(), end=" ")
print ('queue empty')
break
else:
print ('Worker', threading.current_thread(), 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 2i' % (i+1l))
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 S 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
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(£ 50

Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

ERBIA SR ARECE Z (5 5 Queue JHRAL T 2R 1T,

434 EHEMEREEREZEREN?

Python VM WNHR&: A fHl global interpreter lock  (GIL) FeAfgfala]—mta] G —A~fEiztT. EH Python HE&7E
FATRLTE A Z YA VI pgiR T DLE i sys . setswitchinterval () $§:&. M Python F£/%
WAEEE, Bk TRHE S AR — 48 X 1) C A S IR 5111 .

P B, BARMSE R EE BN PVM F i SE R S I ke . M sils b, XA (int, list, dict
&) MLt EAR RN R TT BAERE R TR .

HOPRYE, THAEFEZE TR (L. L1, L2255, D, DI, D2 2%, x. y X%, i, jkint4&h):

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

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

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

AR T

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

T8 36 A G B A A S 5 VTR A O MR L del () Jrik, XATRESSE L.
X AN R A TR B AN At . R A BE RIS, 6 R !

435 FEEMRESRBEUD 7

global interpreter lock (GIL) #9404 Python 7¢ =5 2 % R 55+ LI & ISHIE J7, B2 (JLF) Fif Python
A% S A FEIRIE] GIL B A G217, FTPAZ Z&AER Python 2% H BEA &b il —14~ CPU,

1 Python 1.5 B, Greg Stein J¥ & T — A5 84N T 40 (“free threadings” #MT7), FERR T GIL, JfHIALEE
FEM PR . Adam Olsen it LAEAH) python-safethread W H HUHL T SE0n . Ar2, HT AT
Rl GIL MMl H T KA RS, XA S s AR T i M BT A R TR (2018 30%) .
HIX I BIRE IR RETE 2 L4 ARG F Python! AR HFERHES A 2 * 3R *, TR EZ * &R .
B concurrent . futures M ProcessPoolExecutor FE4RAL T —ANMAj AR 55 s WERARIESHE
%oy R Z 45, FTPAEH multiprocessing BURFEHEIINZ APL,

T Yl C ARG S C AL BIFE B AL S5 I, ] DAEZ AR AT C USRI GIL,
TEHABL AT . 211ib Fl hashlib SpRiE AR E 20X R T .
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WA BB GIL Wiz FRaR RSB, ARSI R RSN ZIL X g . NERE, XA
RERE . T HETFZ MR SEIEA 2JRIPIRE, NIHGX R —IRE R T AE. 250k1E, /NERERRE
PR GATEA, RGP A GRS B RARIRS P . HAL RIS A En BB s)5%, XA
HAS R R S B RIS . 2545

FFL B PREEIX L8 T AR A nTHEAEA BRAIHR) A SE R, RN RIRERY SRS =T R P A fe . =T g
25 5 AR BE T EUARARS E AN I & R RS TE AR SIS PO PRS2

G, ARG A LA MPRES, IR 2R H A R — R S A A L ?

4.4 WA S5tk

441 BRMBRSCE ? (RIS AEXOEE )
ffiff] os.remove (filename) B{ os.unlink (filename). &FH os I PIIREUE 2 Y. XD REZ
—HEY, unlink () 2 XEECTE Unix RG] P4 S

WMREMEE R, Wizl os.rmdir () ; {#if] os.mkdir () A H . os.makedirs (path) &4
path FULMIANFAER H %K. os.removedirs (path) W MiBRE P HZ, REEMEEZEM; WRARE
R EEAS H SR A R g2, WA shutil.rmtree ().

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

WRFEEW S, i £ = open(filename, "rb+") FIFF XM, SRJGMIH £.truncate (offset);
offset BRI\ 2 Y HIHE RN E . WA os.open () FTFFHSCHEE os. ftruncate (£fd, offset),
Horp fd 2 SCUHEIRTF (— A/ N R .

shutil WA E T LB SO R %L, 036 copyfile (), copytree () fil rmtree ().
442 EEEFRIXH?
shutil B E A copyfile () AL, 13, 7£ Windows NTES 4 |, B©AE G| #ACL , AR

i macOS HES+ %5 [y V5550 3, SR H AR DM . B WA H SCORUR R o8, R
shutil.copy2 () AIPAPREEKER ((HARAH) BNZ.

443 EHIER (RBA) —HHIKIE"

PG A —HERIEEAE, RN struct B, RO DABERCEL & TR R CGEE 2 ECT) 1
FRFER AN Python X4, L2 IRIK.

EBIAYE, TF T AURD S SO R AR S PP AR 3 U — A 2 P AT R BE AU — > 4 g B 2

import struct

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

SRR > DRI TR b AT IR R 2 F), T T
B SR (4505).

XA R (B s SRR SR ) , IR TTLAET array Bk,
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iR s R BEER TS, FFER G DA R T I S (X HLN open () BREIEA "rb") . fI1R
(BRN) A "o 593G, SCHESASCAREERSTIF, £.read () 2R str ¥4, WiARE bytes ¥4,

4.4.4 {JF os.popen() BIEAIEEREEE os.read(), XRAMHA?

os.read () s MIRZHE, EHM R SIHIAT— /NERBEORIIT IR X F. os.popen () 4]
R — R PSR S, N open () JIRIRFIARE—FE. Bk, WERZM os.popen () BIEHY
I p P AT, ARYIZE p.read (n) .

4.45 E#iFE (RS232) &0 ?

XTF Win32, OSX, Linux, BSD, Jython, IronPython:
https://pypi.org/project/pyserial/

1T Unix, &7 Mitch Chapman & 17 11k T
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

4.4.6 At %A sys.stdout (stdin, stderr) HALEIEXEE ?

Python <12} % B—RHIK)ZE C X IARFT I = 24 .

X} F7E Python Wil o Y open () BB A ZBOCHEXT 5K, £.close () A Python [ 4 Hipgw
ICHE KM, HHESXMIRZEN C SRS AE £ Pl mli i mbeE, Mk ¥ s s,
{HHF stdin, stdout I stderr 7£ C Hf45k A, FE Python Ht £t & I UAFIRALEE . 24T sys. stdout.
close () &4 Python f LRI RFRICNE X H], (HR R4& KM 52 BRI SCUHRAT .

B PX = F ) C SCHHRERAFAOTE, BCIRM IZFIARI SR e (i, X e g4 V0 ¥
). MR ST MR, ] os.close () :

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

R AR 0, 1, 2 fUF

4.5 M4E / Internet 4532

4.5.1 Python iy WWW TEHEH A ?

Z Y S % Tk internet Fl netdata 3X P # [1) N 25 . Python 74 AR H A 35 Bl 44044 28 I 55 o A1 2 2 i
web R4,

Paul Boddie 43P T —14y 7] FIHEZR UMY, DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird F£ https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_
python 44t | —4145 5 Python web $EA RS I 3«
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4.5.2 E#EHlAix CGl R (METHOD=POST) ?

KAFE L POST EHARPUM L, A4 A0 RE & FA M g ?
). XHEZ M urllib. request [Ff& HF 1

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

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

# connect and send the server a path

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

WE, BEEES SN POST /e, TR UM urllib.parse.urlencode () A —TF.
NPT, WREKIE name=Guy Steele, Jr. iF:

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

W
2 urllib-howto ZREUE £ =71 .

4.5.3 &£ HTML JREERTARR 7
PRATDAFE Web 2 wiki BT 3R VP2 A1 H OB

4.5.4 E¥(EF Python BIA % XHRE ?

[ smtplib AREHERIHL.,
AR A A T I O A Yl L 30HF SMITP By 1.

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, msg)
server.quit ()
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1E Unix &G HI6 0] DA sendmail, sendmail 2 7 )0 B AE A H RE R A —HE, GBZF /usr/lib/
sendmail, HBHEL /usr/sbin/sendmail. sendmail T} T E S SHRA BRI . DAN 2B :

import os

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

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

p.write("To: receiver@example.com\n")

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

p.write ("\n") # blank line separating headers from body
p.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 g connect() HixEHEHREZE ?

HES T select BibibIH socket 54 1/0,

B 1 TCP M4 kA PHZE, /R TTAKF socket 15 R AEPH ZEMR R . X AR 244K AT socket . connect () B, #FF
SO RISERER: (ARATRE) B2 IRE]— M S . errno 5 iIRIBAY R . errno. EINPROGRESS FKiRiE
BEAEM AT HIR A 5E . AR E R GORHR BN FIME, T IARTRE B AR R A 2R B ALE .

PRAT A B socket . connect_ex () FiERMAA B ST, ¥ HikE ermo {H. EIHFT48H, VR DARY
JE R socket .connect_ex () -- 0 B errno.EISCONN FE/NIEREE 58 — BUEEARH AT DL I socket
f£45 select .select () REEEEWE.

Hf#: asyncio MEBRIEML T I AR K3 P, E RS IEMER M. H=T71
Twisted FEd— T HIDBEF 5 AR Q% .

4.6 IERE

4.6.1 Python R HEHIEESMEOL ?

Ao

FrifE Python iR 055 T BT84 S 782 1B 01 DBM Al GDBM , JRILZ AMNAFH sqliteld Hidl, iZA Rt T
— AN B BT RE S 55 R BB

REBRABIRFEHC 430 &R Wit wiki TR SRBCEZFE .
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4.6.2 7t Python spinfa SERFF X (L X5k 7

pickle FEALHDA—RhAER I Ay AR TR (RARIRRARNBEN ERAHTITRSCHE . BT E
FIZJMARTE), 1LAh shelve FEASHRAT ] pickle Fl (g)dbm SR BIE 1 & (L7 Python X R AFF AW o

47 WERRF

4.7.1 Python sS4 RBEHL Y 7
random Rl HCSIIL T BEDURE AORR ORI i 21

import random
random.random ()

AR E 2R ] [0, 1) 2Z [A] Y BEATLEE REL
AR IS V2 HABR) L IR A s, Bilan:
e randrange (a, b) &[] [a, b) X [a] NI — A%,
e uniform(a, b) iR[F| [a, b) KB [A]A7F M EL
e normalvariate (mean, sdev) {HHIES (E#h) 910 RFE.
A — B R B BB P A B TR, il
« choice (S) MAEM AP RENLERE—TTRK.
o shuffle (L) XX RIFATIEHIEHE, RPFF HBEHLHTTHL.
A Random 28, RATDARFHSEGIME,  FI R BB 2 A i) BEATLE A s -
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CHAPTER B

¥ RARNE e

5.1 fq[LMfEM C EECIEBCHERND ?

JEf, EOTDATE C R SR, A FEE R N B . 7ESCRY extending-index HATUEH .
REHH R II) Python 555 X 4~ 28T

5.2 ALMfEMA C++ IBESEIBECHERRD 7

B/, AT DMEH C++ A af%E C HITIHE. £F Python include SC{4:JE il E: extern "C" { ... }, 37 Python
R VR A R B BT extern "C" o MR 2 HEES C++ X RN —MTFER.

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

Cython and its relative Pyrex are compilers that accept a slightly modified form of Python and generate the corresponding
C code. Cython and Pyrex make it possible to write an extension without having to learn Python’s C API.

T IRARTE TN FE L L HIATELE C or C++ library for which no Python #°fEiY C & C++ FERHE L, A PAZERfE
JH SWIG 4 T Hofe 02553 20 P O B R AR R B . SIP, CXX Boost B # Weave 2 I F-f0%% C++ FEHIEA )y
2z

IS o
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5.4 tnfa7E C b ITEE Python {E4q) 7

PATIHCERAE I B JZ R B PyRun_Simplestring (), BHEZBENFABRSHEM TELR __nain_
) ETF SO AT IR SR ] 0 TR A A S E (BU3E SyntaxError) IR -1, WERARIEEE L A5,
A PAM# ] PyRun_String () ; #AE Python/pythonrun.c & H PyRun_SimpleString () MR,

5.5 tnfa £ C h3¥HERE Python Tk >K1{H ?

] PATR I B — PR A AR B A PyRun_String () HHPFEIAIHCH Py_eval_input; BEXMHriA,
o SR A 3 1] 45 SR

5.6 #nfaI M Python X5 r$2ER C BY{H ?

X TF X SRR, R 2 ITC4l, PyTuple_Size () AR [ HAKJEM PyTuple_GetItem() AJiR[]$§
EF T B, XA RMA KLU EEL PyListSize () fll PyList_GetItem(),

XTFAH, PyBytes_Size () WLREIHK N PyBytes_AsStringAndSize () i~ MEHEHEMNK
FERIFRER . THTERL Python 4y HR A BE M ZS, K C Y strlen () KRR #EMEA .

BRI — X R, HE R E RN NULL, SRJE M PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

LA — % Python X5 24 APL, SEI i n) g #0452 5 Include/abstract.
h THEFN. B PySequence_Length (), PySequence_GetItem () XA% M IH 2K 54E 5 Fh
J51) Python J7 A A7, Bb A AT i F i 22 HoAh A A0 B 5] QN S (PyNumber_Index () 45) PA M
PyMapping API H {145 Fl L i 56 55

5.7 wnfafE A Py_BuildValue() BB EEKEMITTH ?

RAPL. WiZ{fiff PyTuple_Pack () »

5.8 tnfg M C AR FEIE?

A PAEH PyObject_CallMethod () PRECKRIHH AN RAMEE HiE. S HZNE . BRHAVFEAS.
Zl py_Buildvalue () BT RIS FAFE DA AL A T VA S H0E:

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

I ) TARAT HA I IR R 5
Py_DECREF () AbFH,

BN RSO R 1Y 7seek” T8 AS L 10, 0 (BGE SCUEXFR B E A7)

A de WEITIRIE N P H € 7. AR BT IR mH{E T i A 1
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
3
else {
Py_DECREF (res) ;
3

TR H T PyObject_CallObject () &AEZ M ICAENSHEIIR, ZHRMAHS RN REL, WEA
A0, ZERA R SRR B, WS RS T RS, flinr@”.

5.9 #n{a{&sk PyErr_Print() ({3TENZ stdout / stderr {ETAE) B9%
H?

TE Python f{RS Y, & L—A 3 write () ITIARIXR . RN RIR(ES sys. stdout Ml sys.stderr.
i ) print_error B HUg AP EMIIALHI AR AL TEIZ S, B HRHRRAEIRR write O JEFTHR M A AEAT
7.

E X — AR AR S ] io. StringTo 3

>>> import io, sys

>>> sys.stdout = i0.StringIO()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

S RRERCR Y B E X GAREA R LAY -

>>> 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!

5.9. in{a#sx PyErr_Print() (FH{ITENF stdout / stderr B{ERAE) BY%H ? 67
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5.10 M C iiial A Python RS RYHRLR ?

ARAT LA I 4 Ty sUHRAT — R T O G (5

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

WEREEHR AR F A (RIEEARTFAET sys.modules H1) , X SAIIAMIREIER 750 H2 fif B o]
)

sys.modules ["<modulename>"] M. TH R T IHASRABHIMAAT A 6y 2 25 1H]

PR AEAET sys .modules 1,

AR AT AT ATy AR Ty R JE e (RIVBEH b SRR 44 %)

]
B H AR

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

P PyObject_SetAttrString () AHL i pAs Bkt 2 v DA .

5.11 #nfaE Python fa3f$E C ++ R ?

MRIGVRITFER, ATAERRFZ 730 Fali LBy s AP ” R S SURIR AT ] 5 ZERIE Y20 T
Python iZ1FI REEAUL, CH Ct FABA KKK G HILHIZE—4> C 254 (F8%H) KAUHEHT Python
XFR IS FIAEE T C+ X4

B C++ B, HSRCIRAES, HiEf HtbikiF?

5.12 FfEM Setup XHFHMT — &R, Kt 4 make KK ?

LARREF ARG, QURBCAHATRF, WM EE R R, (BRI — L LAY shell A<
FE, T HIXAS bug /N, BERAMEFREX AR )

5.13 wnfalifiky & ?

A+ GDB L&A R4 TG, LEMED RS A, RS T4 th BT A
TERSI L gdbinit S (HAETR) FhmS:

br _PyImport_LoadDynamicModule

X JriztT GDB:

gdb)
gdb)
gdb)
gdb)
gdb)

$ gdb /local/bin/python

run myscript.py

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

br myfunction.c:50

continue

68

Chapter 5. ¥ R/HBAF I iElE




Python Frequently Asked Questions, k4% 3.10.15

5.14 HARE Linux G L%iF—1 Python iR, {ERER/D—XHF. H
H2?

KZELHFT ) Python fR A AL /usr/1lib/python2.x/config/ H3%, % HFHE S 415 Python ¥ &

JIFR 02 Fh SO

%FF Red Hat, 2% python-devel RPM PASREUAEL 1 S
%}F Debian, j&fT apt—get install python-dev .,

515 AR “WATFEE" 1 “WATN ?

A, A BB Python S H AR IOAT N, TER A SRR (900, S8 1 “if” RISk, BE A
RUFESHEAFRHES), Bl MESRIR, (HURATCROT, SERIS T —AEEH RN R

1 Python #t, A DA codeop Bk, ZBHARR BG40 8. Bian, IDLE g 77X 4.

1 C AT IR B AT 2 A PyRun_InteractiveLoop () (AIREFEH LAY ) Ffil Python
R A IR AL B A . B A DA E PyOS_ReadlineFunctionPointer () g %A H & i A K.
HEREZIRN, S Modules/readline.c fll Parser/myreadline.c .

5.16 Tk BIHRE MLH) g++ fF5 _ builtin_new 8 _ pure_virtual ?

BRI g ++ PR, WTE H4mi% Python, i g ++ EHHEH: (¥ Python Modules Makefile H 52k
LINKCC), R4fy @ik (fli: g++ -shared -o mymodule.so mymodule.o ).

517 Gt BRI — 1R, HobhIoHE#E C hstl, MEMFEE
Python chsCEf (flin@id4Ei%) ?

sy, BTDARRNESE, Bl int , list, dict &%,

Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) $2H4L T—Fp M C++ PATIERVERT T
A (RMRATCAGE A BPL R4k ] C++ B R .

5.14. AR Linux R LHRiF—4 Python #8iR, {BRERD—EXH. HitA? 69
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CHAPTER O

Python 7£ Windows _t #4975 Il i) 25

6.1 FEHTE Windows TizfT—" Python 2% ?

DA & —MAEAY M. QSRR EL 4GB AE Windows YA AT I REF R ik, — VI RIS i R
SR, ARV ERN ALV

R ARG B ARSI A, T WAR e SAEPTIE I Ay P2 7 17 H # \ Windows iy, HTEILT
PRATAERR R R R emd R QUK H o ARIVIZAES K BMRE 2R8I T X E 1, POARS
£~ Windows ” fir /"7, Bl A EAR BT

B \

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

’D:\YourName\Projects\Python> ‘

HR I P2 LR B 55 A7 P v s G 5 e AT Al B 3. MR8 T s, sie] AR REAT
Python )% T .

Python [ 45 B4 73 h— AL Python ff#F 35 AR P RALEE . EREAEEBUMIA, R BN TFI, REH
I RIS TARA R o T DAZERE ZEHHARE R A AL B 1Y) Python I ATE?

B, WitRarQE DREWR “py” HACAIR ORI RS WERIAT I — e 0, Sl A @< py
IRk I

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.

>>>

71



Python Frequently Asked Questions, %4 %5 3.10.15

RS T 28 A “AXE R FTTT o X EMRE IR AT AR L A A Python IEAJEZIAS, FHAEERFRHTEFAG &
file X/ Python S KIYINREZ —. MIAJUDRBAHFFERLR:

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

W2 NAEAE T AR Y Ve 5 (0 5 B AT AR g . AHZE R <2 X Python &350}, TJH exit () sk, =
T ctrl A 2, Z 5% Enter HiR 5] Windows iy 2428 AT .

PRI g A AR 038 BT X FE— AN 55 H P46 » FTR 423 » Python 3.x » Python (0 4-47), 7B e h#l—4>
HE >>> BORMPE . )5, WA exit O BREEHR ctrl-z HEHGHE G2 % . Windows
SAEXAE DB T—A “python” fiy4y, FF HAEIRZ ILMRERR I K P E

BAEFATIE py fySCAWARH], ATUARIA Python AR 1. 17 B4R (It Python JHI AR fr) 268 X ¢ A2 SO X%
f&o fBis Python JIA(I T 500 LIfiv 48 hello.py, JFHan S HRFFAEM T EHRITI, AR AR 52K
LT X 2R P

C:\Users\YourName>

HABAERT VAL py G PATIREIEAS, RTEEA py FIEIAR #12:

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

6.2 IE4il Python BIZARTTH AT ?

1t Windows |, #5fE Python 2234 Fe 7 CLAF.py 47 €44 5 SCH 1L (Python File) A RIK, H i SCIFRALER (M
BATIREAS AT T fir % (D: \Program Files\Python\python.exe "$1" %*). X/ UAflIAfEAy <
PP TR “foo.py” My BEAAT . AR Bl i R B “foo” T TCHTA AR e RIATIIAS, T
it 2. py ¥R E] PATHEXT FRFAs &

6.3 At 2HBHE Python EFESRNEE ?

%, Python f£ Windows F/S s R, (HH/K&SA HFIRIEUE Python AR BRI B A /R 8. 4
NS, FEHAECE AN A ) Windows Z4¢ |, Python AIn] DA TARFGAR YT

AT RE R TS0 E R R BRI B DRI Y 2R RS R TC B S R SCPE R 8 b I A B TR
i, S REHR T 2 B BE SR . AR R L RN AR ER T ELE , WG
PUEATZFFERRCE . MR, McAfee REFHIAENFEBLE MR SUIE RGNS, &7 42X~
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6.4 FEHEM Python BIAHI{ETTHRITI M ?

B 40Tl Python Mo At # A T 3% 740 =ik B4 7 B AT R AL BAT SO Y T L e

6.5 *.pyd 3X##1 DLL X #4EHRAWD ?

=y, pyd ORI, (HAE RS QRIS — 144 foo.pyd B DLL, HBAE LM —1 KL
PyInit_foo () . SRJGHRV PAZHE Python {45 “import foo”, Python $§#2 foo.pyd (DA% foo.py . foo.pyc ).
WARFLE T, F2 A PyInit_foo () RUIRILTE . FRARFF.exe 55 foo.lib HE4%, HAiX 2553 Windows
BLRAFHE DLL .

TR, foo.pyd 8 REKIEE PYTHONPATH , 5 Windows T2 foo.dll (A ARE. A, foo.pyd AN
T EAFAENRABATIRIART , MAERIRRRR Y 5 dl g5, WIFFE A . 458, R import foo , NIFR
% foo.pyd . 7F DLL 1, #EEAEJRAIS T __declspec (dllexport) R, FE.pyd Ht, HEHEAE ] FH BR4L
IEL

6.6 FEHIE Python g A—* " Windows 2FF ?

1E Windows I £ H i A Python g nl AR ZEUNF :
1. i AN B Python 4R 5 /R .exe SO . #F Windows |, Python 244 f&—4> DLL PAfHAFE S A

A e DLL (i, (i@ 1 e ZEAE M R B A SO I X5t ) IERRIMMOE, ik e g
pythonNN.d11l; EilH LS C: \Windows\System H1, NN ;& Python fJAS: | fFlan%is"33" 1t
%% Python 3.3,

YT DA 3 A OAR [7] ) 7 s 8535 3 Python o fN#k M1 Bk 5 5694 %) pythonNN. 1ib | [iizfTif
FEE R E MR pythonNN.d11 o (—fl&UiH: python NN.1lib j2Fri§fY “import lib” , Xf5 ¥
pythonNN.d1l . & HE X THRRNATS.)

AT B R AR K b fAT Ak TR R R W, — UIERAE aE AT B KB R AR RS b A FH Win-
dows [ LoadLibraryEx () F )% % pythonNn.d11l . AU R iE 0675 {6 F i | Windows [¥]
GetProcAddress () BIFEIKIFFEET /71 pythonNN.d11l HAEFFI%HE (BI Python ) C API ) .
T AT AR X LE R4 XA E H Python C APT i AR C ACHER & I o

CWERAR RGN SWIG, AR AR 2 5y B — AR5 G151 ] ) B8 A1 7 35 T3t Python i J#” 9 AT
SWIG 5 M VR AL BT BB AN . SR IEAREER: E AR exe SUPFL R C AU (1) AR Joif
— > DLL 3Cff, X e 7 s A

. SWIG FFBIE— init BEL (—4> C %), HAFRBLT I BRI Z PR, B0, ARAELERA 4 FR 2
leo , I init pR BCIFREAR Ay initleo() o AISRAE ] SWIG F5Z2E, W init sRECRFGFR A initleoc() o XA
AT > H 52 S ) Bt B 2K

PRAT AR B 2 iy C AR SR B exe SO S IR 2 I 00 46 A R 56 7] TR B3 A Python | (X
T A K ARIC R )

- I, AR DA DA M ACRS B 9 AR 4 {6 Python iR -

#include "python.h"

Py_Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.

6.4. HAEHER Python BIASIETHITIH ? -3
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5. Python C AP f£7E AN IR, WISRARMGE F I MSVC 2 S 4 B T4 22 python.dll |, 30KF 24815 B ..
W1 $:52 FILE * S IERY A0S 290 BREE 2 i R B PR RAER , BN R Sisds
Wi struct FILE MUMREHS A A SEBUR BB R iX Suf e AR AR 2 ST R 4L

IR 20 FE void pREA: ARSI, SWIG 22 A AURY -

Py_INCREF (Py_None) ;

_resultobj = Py_None;
return _resultobij;

Py_None &A%, "B X} pythonNN.dIl H14% _Py_NoneStruct {52 24 HAMI5 1 1 o FIAE, It
PRFAEZ S AR EREE T R PSR B4y -

return Py_BuildvValue(""); ‘

A ATREM SWIG 1 stypemap fiv4 H S TH i, (HERICIEFILTAE (T2 52 4i SWIG H#F).

6. {#i[f] Python shell i< A Windows [ F & /5 P8 7. Python fERESS F LI AN 2 —MF £ 8 A
FURFSS, T R B 8 1 &80, M, % (8¢ wxPythonWindow 28) Wiz A& —A “AHL” R
Ho FFZ T 111443 Python fEREZRMRZS S . RWT LAKS Python 11 i/o % [0 B SZHFSE S _ B2 _ X4,
AR LT 27 read() Al write() 73509 Python X§4: (FEY AL e L) .

6.7 Wil gmig2R A EEFE Python [RICEFIEA tab ?

A FAQ NEWAE A #1245, Python FExU#5ws PEP 8 |, A 471¥) Python fCAGH#ERE 4 254K X /2 Emacs
python-mode BRIA(H .

AT gbes F, IREHEFMSHEERE— MR ERE . MSVC IEX T KA AR, HHMRESE & H{H
JH2st&: Sl Tools » Options » Tabs, ST 302K “Default”, %% “Tabsize” I “Indentsize” k4 , Fik#E
RS PR

WRIR A H R SEET S S8 E BT, Python £55| % IndentationError B TabError . {fif
A PAEAT tabnanny B DAL B A 2 H SR

6.8 INAHEAPHEMIRA TEERE?

i msvert fidt. X2 nifEl) Windows % g3 R . B T g kbhit O ATFRAREAH
SR AN, PAK geteh O BT ARG N FEARFmANRE L 1] 2

6.9 FEizin{ugFRERLk api-ms-win-crt-runtime-11-1-0.dll §&i% ?

TORFAENE I OR 2235 AV ST 1) Windows 8.1 sl [HAY R GEI A A2 T Python 3.5 Je Z JG A E. ¥ 5EiH i f&
YRIGEAE R G2 SR HE S HOFAh T, AR I MU AR bk, 397 1) Microsoft support page 2REUH KF3h
L CanA T HUH RN T 14 T
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CHAPTER 7/

EfRAARE (GUI) &R

71 BERSEE K6
7.2 Python & GUI TH® ?

Python ¥R L HE— A5 7] Tel/ Tk S RAE R T AT S8 11, FRk tkinter o X AJRBE A S %% (HH
B AFERZEL Python ) —iEfl ZATH o) AR, X T Tk W2 EL, BIFERmEALHNES, K
Tcl/Tk £ o Tcl/Tk ] PASEAFAEZ] macOS . Windows Fl Unix 4.

FAEZ PP, BB T YR H A5G . Python Wiki EF2fit 7" —A~ B5-1-15 I 15 & A9 GUIHEZES .

7.3 753 Tkinter §4/5)58

731 HREHE “FHLE" Tkinter 12/ ?

Freeze (FN “WR4E”) R—ANHRAIEA SN HFFH L H . 24 955" Tkinter FEFH, FEFHAZEMEE
sty AR SRR 2 Tel A1 Tk JE.

— PR YA R KRR 5 Tel Ml Tk JFE—[F &7, I HAE 4TI #4548 & TCL_LIBRARY Al TK_LIBRARY
TR AR 17 E

AT PASTEIEREMAZA TN R, ok HiZER Tl At 35 B &0y ARy . — Mo FhFin T
En SAM (g AR, B2 Tix 40 AR —54) (https://tix.sourceforge.net/)

TEJE ) SAM B4 Tix , 7F Python X4 Modules/tkappinit.c FHFTNT Tclsam_init () SEAYE 2474
A, I B S libtclsam Al libtksam A& (7] B ZALHE Tix A .
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7.3.2 7345 /O RERTREDSALIE Tk D ?

1E Windows PAAMGHAEF-& FrT A, AREEEATFEAA LR (ARG S— AR VO A% . Tk A
5 Xt ) XtAddInput () XWETEA, BRFREM— A EERE, 24— A SRS ] AT VO #ERY
B, Tk EIEESTE X EE RS, 2L tkinter-file-handlers .

7.3.3 7£ Tkinter P4 FEATIE: HtA?
ZEWEIMAAAE: C&EE bind () FESE THOAMOIERT, B2, U FHXMEREE, X0
P EI A AT

R LR BRI, IR0 R AR R THTE Tk SURY P 4K focus $54-. 1l #— MEMFERG
CHEELAR A, WELSEPIANENE (MAEARZ AR akefocus ZEIT) .

76 Chapter 7. BRAFSRE (GUI) HERiEE



CHAPTER 8

At ABEBIR N EZRZEET Python 7

8.1 {+4 = Python?

Python jg —FfL)F iR S, MWLM HRTFMN . EAN NS MAETFZ SN THEATT, B8 TAET
Google, NASA Fly5 R 4F A R B PFIT 2N G

MHRARIE 23] £ Python, FF Beginner's Guide to Python.

8.2 At aRMEBM LEIKT Python ?

WERARANICIFRG 330225 Python, (HEANMBAE TARMENL., XA —LEn] RERY IR .
o WRERX G %m%ﬁ%ﬁFlﬁijﬁﬁﬁﬁ%Tb VRAFER I — T HE ik & WU 222 1 Python,

o WU_E 22 5 =07 I AP AT RE Hy Python B Pl 17— 1) Python. XAERIN HREFAMRZE, Hian
GUIREFF . MZHRSs & EBEASE .

+ —2& Windows ] §ETiik¢ T Python, TEHEG A, FKATT %] Hewlett-Packard FI Compaq i) H AL
% Python, ‘4%, HP/Compaq [/)—L645 8 T 22/l Python ZR5 ).

o £ 5 Unix 3E45MHAER S, W1 macOS Fll—2& Linux RATH, ZRERIAZESE T Python; T A0 & fF L As 42
B,
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8.3 FEEMBR Python g, ?

XHRRT fr 25 Python [
WERA NF:80435 T Python, /RA] ATEAR SN ERE PRI OL T LM E . 1E Windows H1, AIEA] “f4 il
TR Y AR HIK

AR Python SEJET55 =5 W AR T, VRULEEMIRR T, (EABLEAR PR AN REIEH LAE. R % AL N I FE
B I 2 25 1T A 2 L 32 Python.,

AR Python K F TARBIEAERSE, AHERMER! RMER 7€, AR Python Siay THAFTCIE TAE, H
R T B TARAGE AT R0 2. AR 2 ] el W E R A RGUR B IR Python B R HOJEHET
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APPENDIX A

RIEXTHRR

>>> Python ZZ AR BN /RAT . 89 1T DATE BeTE A RERs A2 AT AR /s ol B 3
. BAEPUFE X
o MBS AIERCISEE, DARTE—XICE A AR (355, Fiss. KIESH=515) W,
SUTEFS BB 2 fa, A H.3X Python [ BRIAHERAT
e Ellipsis NEHE.
2t03 X2 — P 22iKF Python 2.x AR 45404 Python 3.x MUY T H. | il i AT IR AC A Ik [ i pFr AR A b B
BB AR A
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.

abstract base class -- IR KR FZ I LTI ABC, EXfduck-typing [#b7E, BFEME T —FpE L 007
K, M2 FHARIGHA hasattr () BT TREMECE RS IR (FlanfH BT ). ABC5IA
THEMTIE, R JEgR § HABS, HAMIRER: isinstance () Ml issubclass () FFART; 1
I abe BEHSCRY . Python HAFFZ M E M ABC TS BB 45H (7F collections.abe ki),
BF (FE numbers ) o 3 (76 1o Bithdr) . SAERBAMEBAR (F£ importlib.abce
H1) . RATRAE I abe Ak a7 5 2 i ABC.

annotation -- biiE KRR, KEME. RBESEORIMEMARE, BEN R &2/ R

SR AR AR B TR AN U ), (H AR RIE MR R B AR T 2 MO . RN R i
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I BN GE A /T4 - 57 2 I annotations-
howto [ A AR Y R AR SE B

argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o RHEF A TERR ORI PRI A AR RAT (B0 name=) SUEAE N A STERTTRIA ** 197 S
MERE A 2B, 3 A1 S FELATRXE complex () B M HIYJET Kt 24

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

79


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

Python Frequently Asked Questions, %4 %5 3.10.15

s A AEC ART RETSESH. ESEOTH T SEN R IR A L83 e A
* [iterable L TCRGAE N . 28BIIE, 3 A1 5 FELA TR g TS 4

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

SN BIRE LA R B o Y B R AS B . A RN 2 I, calls —75 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl AE o
2 Wparameter RIEFSH , & LR A 40 5 404 X %) DA S PEP 362,

asynchronous context manager -- 525 |- F 30 PI8S AP R W E X _ _aenter_ () Ml __aexit_ ()
FrERXT asyne with A PRSI TS H . B PEP 492 5| A,

asynchronous generator -- 5535 LK 3% 1% [B{E M asynchronous generator iterator A%, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
BRI A FR AR
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 532511 )& 8% %028 asynchronous generator BB A EINTE
BEAHGR T asynchronous ierator, 4] _anext__ () 7V SR — TS AR NT R
AR R B AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T B IPARES R R ROATEE Y ry i), 4%
AR BEXREGHAM __anext_ () R EFIRAGRIKER, B MNBEFAE SR T S
PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ ECXR 7] #E async for i A) gl A A9 X 4. 60 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, 1 PEP 492 5| A,

asynchronous iterator -- 2B 08 SCW T _ aiter. () Ml __anext_ () HEMXIE., _ anext_ W)
MR [l —A~awaitable ¥4, async for £ACHFA LML __anext__ () JrEATR B ) Al SEREXT
%, HIHF| K —1 stopAsyncIteration F#. B PEP 492 5] A,

attribute -- JEYE SCHCE|—NXSRMME, EHE S-S LB LA TG . 280k UL, WRXTS o A M
a WRPAH o.a K5 IHE.
WAL XSG AV, R E R identifiers (1) AEAR TR 44 FR A AE— X500 J@ o 42 7T AR, il n it A
setattr () XFEMYJEMRFICEMH ASRIAACRTTN, MU AatEs getattr () RIREL.

awaitable -- WAEREXIR AETE await ks UP MR G, ATPAR coroutine B2 A __await_ () JIERY
X%, =W PEP 492,

BDFL “Z B ZEp3E" MR 45, B Guido van Rossum, Python [ 1E3# .

binary file -- —JERISCHE: file object BENSIE F 7 ot %o EHI SO B FEFE A BRI (Tebt, Twh!
or 'rb+") FTHM A, sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO fl gzip.
GzipFile HYSEMI.
TS Wrext file THEREVSTES st X RMSCHRTS .

borrowed reference -- ff A 5[}l 7£ Python ) C API 1, f& H5| 2T —Mxt %51, MR 2RI
FA %51 0. RIS SN E il &2 B — RS F8 . BN, Bid D ss vl PARS [0 42 i i Jei—

A~strong reference AR Y .

HEFEAEborrowed reference FH ] Py_INCREF () DAKFELIEHWGG A Aistrong reference, [AER 241% %1% L1
TEAS B G — IR 2 AigEE S, Py_NewRef () pRECRT DAL F RAE—AS 8T istrong reference.,
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bytes-like object -- ‘=1 %I%} % 7 bufferobjects 3 H.fiE T 1 C-contiguous Ff x4 . XIEHA bytes,
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. S4BT R0 4L fh il
BAEEAE PR XSG AT . PR RS DA SGE S B R AR

FLCR AR Zn] 2R TR . XM RAE SR PR AR TR R A ARG AR
Bl 74 bytearray PAJ bytearray [ memoryview. Hh/E SR — IEHBOiA7 T A T A2 %t
G KRR XX GAHT 4 bytes PAK bytes XRH memoryview,

bytecode -- ‘¥ iy Python J5UHS S 4k 413 7515, Bl CPython fipRéss Hh <57 Python FLE AU EBALAG . F
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
) o XA PIENE ST B TR AT AT AL SRS i virtual machine 7 . & AN A Python
B LR FSA—E @A, mA—ERELEA Python iliA 3%,

FATIFE A HFE AT DALE dis B SRy R AR .

callable -- nf P JHRFSR PIE AT Seat 2 ol AT IR 2 B0 5, I T ReRft Ay — 4S80 (B Wargumenr), {#i

FHPA R iy

callable (argumentl, argument2, ...)

Sunction, VY EFmethod %, BB TR HAXS . LT __call_ () FERZERSEHIW)E T JE
iRSE

callback -- [ —ERSEWIE AL DATE AR B 5 209t F ) 7 RE R 4
class FSRAEH FE USRI . 285E SGE S M HZ ) SEB 3- A T B E ) ik g s
class variable -- Je28 iy 7ES g WA i, I HAUBRAZERZ S BB (A E IS 3L 6 TP &) .

coercion -- SRFIRILFH Ao L ST AR RS E BAE T, —Fh B L R s 40k o) — R 2Bl
W, int (3.15) &R RSB IR 3, HAE 3+4.5 1, SEHIERBA— (—4=2 int, —4>
& float) , WE A AR ZERA GEAIN, WK% TypeError, I EA ol Hil AU EELALH]
R UL R B A 3 S E0A— AL AR 2GR, BN S, £loat (3) +4.5 MIAE 3+4.5.

complex number -- 535 X EEHCARGENY R, Kb A BRI R N — SR — A AT . B
REMERCANL (-1 KPR RSEAREL, EETEREAT SN 1, TE LRSS . Python A TX4
By scRe, RN TREARIC 20 g —A 5 52, BN 3+15. WIPRTEZ math BLH AT A X
WA, W] cmath, ZEH S — A B RAECA R . AERIRESE A 2, ZIEE
I LP A A AL

context manager -- |- F LA 7 with iBA)PEH, W E X __enter () Al _exit_ () FEEKE
HIFELRSHI R . S PEP 343,

context variable -- | F 308 & —FPR$EH T E M LR SOT AR RN EERAS B X T7E L JRiB AT
PN ITERE T LR A AR RME. A, T R RSO EFRNE, —MUTg&Eb S £
A ERSC, R SR R R A RS AR B TR . B L contextvars,

contiguous -- ¥E&8; —NF R 2 C & 48 Fortran & &S00 N BIELLN) . B4 2 C fil Fortran 1%
L. FE—YERE Y, A S H L IHE NAE R I LU AR AP HBHES ), SR BRI RS iy . fE£
Y C-IESEUH T, Y3 NAF L HES B B e — AR5 D5 R 5% B B B ek . (R 7E Fortran JEZE%H
HlE A — ARG etk

coroutine -- Ppft PHFEE T-HIRERI T — BN, FHIRE T DAYE RS — S b AFFAE S — B H o BV U AT DAYE 14
AR S EFEA L BHEFIVKE . BT asyne def iB5A)RSEEL. S L PEP 492,

coroutine function -- PpFERREL 1R [H—A coroutine SR B KB, THFERE RIS async def i5mRE X,
T HEfL P await, async for fll async with 85, XEERHEH PEP 492 5] A,

CPython Python 2 1E S HIFRTE LI, FF python.org b % 1. "CPython” —ia] Jf] 75 5B isp 46 1 52 B 5 oAt
SEFEIAN Jython BY, IronPython #H X il
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decorator -- 3R IR FE R I — D RE R AL, HE S ewrapper AL TRECE . R ATigRH
LT classmethod () Ml staticmethod ().

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

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

FFERRR SR T8, (@ TR A . A AR PN 1T 2 0 eR B0 SO 2858 SIS0

descriptor -- §iiA%% (EfTE X T __get_ (), _set_ () B __delete_ () FEMXNE. B—PEKEHE
HHERZRES, BRI TS B A R K . EENE LT, M a.b RIRE. B E R
— N BHERTSTE a RFH AR AT b X5, (B b2 — iR, WS TR A RR A
ke PRARRA RO 2 B IRZ K PE AR Python 1) ¢, RO 2142 AR SLRE, EHEREL.
F BYE. k. SR R 5 E A .

A KB ERITEMEZ A5, WZ I descriptors B i #1574

dictionary -- ‘7L — AN SCHCELAL, Hoo B9 AT 2 BEAR ML ST 2 A B (E . BT LR MEMI A __hash__ ()
_eq_ () FERXNES. AF Perl iE= FFk N hash,

dictionary comprehension -- “y MLl 5X AL H— A RTEE AU G P Y BIrAy sl 7 T 3R R I 45 2R - S i) — Fh X
BEY, results = {n: n ** 2 for n in range (10) } ¥FEM—HEn F{Hn ** 2 By
BRI R -, 2 comprehensions .

dictionary view -- ‘FHLPLE M dict.keys (), dict.values () fll dict.items () IR [E M XT LRI N F
WAL AR TFHAEN D SHE, XEWE Y FHRSUER, WEESHHN . BT
O R N BUE A3, ] 1ist (dictview) . & dict-views,

docstring -- SCRY AR (o038 BT WA ER — DR IR FAF s . EXE U ATIN &
BB, HpREARBIF A PESE  RBEBIRAY __doc_ @M. mTEHTRIBNA,
BEIRR S RAT O HL S AL

duck-typing -- P87 R F5—FhgRRE XS, B AMREEE IR A0 e L2 B A EMWED, meH
B R 6 o sE s (BRGNS, npERWGEN T, IPAE EmEN . ”) hT e
FUMEAERRE 288, it RIS v e 2 SRR T R G, 1Y F2RBLE R ] type () B
isinstance () #rill. (HZEHERERS BRI DAME 40 28 % VENRb S, ) AL R hasattr ()
K 5% & EAFP 9

EAFP “SRIFRHORF AT EA 5" W34S . X Fh Python 5 AU TS 45 5 XA 2 M55 Fr 7 14 i ol J AT AE
AR E B DRI AR S . XM TRT S PRkt KU )RS sl e Kz ] try Al except iH4]. T AR
MR FHELBYL W%, #ILT C SF L HARE S .

expression -- Fih X W DK SAMEMTEARIC. HApihil, — DA RBCROIANFIHE, 45K,
JEPET A IEFATER BRI IIL S, ENEEE SR AME. SUHZHAMEF AR, A ES
i PEEE IR IBAFFEA BB R B W statement , B0 while . WR{E L2 )8 T B A AR FA

extension module - ™ JERE DA C 5 C++ i S AFEL, {1 Python Y C API K 51E 50 DA K H P AR E

S

1TH,

f-string -- =45 VA £ B0 TF BT AR F I EE RN f-EArERY B AR LSRR B S TR
8% . = PEP 498,

file object -- SCPFXFGR X AMRALTH 1) SC{F APT DARE N ZBEIRAIXTSR (A read () Bl write () XHETT

5) o MRIEHAUET AR, SCHRSR AT DAL P BLSCREESCHF, XA fE, SR IEIR SR
AR (PIAARERR A/ . AR X BT IS ) . SUFER R ST 3 . 80A.
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SelR b =R R SO G IR G =3 ) SR, Geih = bR S DASOAR U, BRI E X
1E Lo Bl BSOS ITE 2 open () BEEL.

file-like object -- SCAERINt % file object 1 [E] XiF] .

filesystem encoding and error handler -- SCF R Ze 4 4% X S iR PRAS Python JH 3k M BEAE R 45 fft 771
Fa4AE R GE 0T Unicode I 4mAA% 5 f IR AL IS .

A B B YR A AS S TARAIE BE I RS K A 128 DA NI 1 ER . W3R S R G g A =S o k4
AL ARGE, W API pRE{ T E< 5| K UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () A4 FREL
ARG G ik S R DR AL A .

filesystem encoding and error handler ‘2% Python JE3h I iE 1 PyConfig_Read () RECEREM: HEH
PyConfig [f) filesystem_encoding fll filesystem_errors 5.

2 Wlocale encoding
finder -- #4RE —Fh L& R T ABIW loader XS .

M Python 3.3 SEFAE PR RAIM AR 88 Tk 125 K5 llf sys.meta_path i, PAKpath eniry
finders fit & sys.path_hooks ffiff].

L2 ] 2 0L PEP 302, PEP 420 £ PEP 451,

floor division -- [i] FHUEERY: 7] N &5 AR Sz (BB BE R . ) N BOEBR BB // - B,
FrX 11 /7 AWRITEERZ 2, MHZHWZFEEWEIERZERR 2.75 . FE (-11) //
4 £k -3 AR -2.75 @ T ASEIRLE R . L PEP 238,

function -- BREC P DA ) I8 ORI BEAME Y — 24 o 30T DA HoAZ A A Z AN 23 HAE R B PA T
W . 55 Wparameter, method F function ZE4Y,

function annotation -- FREbATE BI4HXT R E0E S 80R FHE B annotation .
PRACR I T2 242 = - BlnPA R B2 W1 int SEOFHIHRE— int {E:

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

PR AIARETE I AR DL function —5

Z: Wvariable annotation F1 PEP 484, H.d iR T I ThEE. 5525 annotations-howto DA T f#{d F AR B
RS

_ future__ future {£47], from __ future_  import <feature> /RIS 7 AR k1% Python &1
WA AR B TE R NS O i 4 piiE . _ future_ BEHCCRYICSE TR GEM feature BUE . Wt
TSI X HAR R AE, ARTT DA B4 I 0T R R A T B e O A BB 5 P AR E R (BE)
FETE A BRI

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

garbage collection -- b B A1 PR FEg 1 FH A IN A7 25 [B] (9 2 F2 . Python S 38 48 5 1T B0 — > BE S A I
FFTIEAEERS | F DGR3 S R A T B3R B o AT AR g o ARk das il 3k e o
generator -- /)% 8% 1% [B]l—A>generator iterator (R . EEFEFMBEIE BRI, AR SETHAS yvieldFE
IR DA =24 — RAIME L2 for- I B2 0T next () BREGE—IREL.
A AR R AL, (AR N T R4S AR Bk RS . RFEEERIE RS L, il
FHAFRPARE GuE; L.
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generator iterator -- 2R 2 LIS generator PRELTAN BN 42 o
A yield KEEFEHFAEE, ICA YA ESATRS (AFE R S AHRN vy 54)) o 4% £ %
BHRBWIERS, ERMNEFALEARLEIAT (X580 BB AR 558 R B2 IR ) .«
generator expression -- LR B3 RER B ERBWE LR, BEERGE M LEEEX, FHBEE—
A~keyword:/for T-/a), & T —MEHAL . {5 B A0 ) keyword:/if T4, AR R AR
2 RN RBUE R — R IE:

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

generic function -- {Z R B Sy A (7] A S84 SEHUR [R5 1 10 22 A R BB LI pR A E TR D Ik & ph IR EE SRR
R 7 1 o WR A~ S B

Wi Wsingle dispatch R1EFES<H . functools.singledispatch () HMigs A & PEP 443,
generic type -- iz A S5 b npe; WBHSN 1ist of dict AN Bee2k. HTF R RT A2/,
HEAT S0 Z R KA, PEP 483, PEP 484, PEP 585 fil typing ik,
GIL 2} global interpreter lock ,

global interpreter lock -- 4 JRfRRERS B CPyhon fERELR TR —FHLE], EPRIE—B 2 A — AT
AT Python byrecode. WAL T B EXT G (045 dict SFEENEIA) £XIE TR R %
2fiifk T CPython S8, Z5BEAERERS N ATARAERERS 2 St s Ty 8, FHACH W4 THE 2 4
PR BRI
ANid, FERORRUE B =7 R YT R BRI e AT T B R AT 55 0 R 4 B MG A BPRR I GIL.
AN, FEPAT VO #fEmq B2 2R GIL.
PAMER QI SCEL A2 At MR (REDATEZH PR B L8t ) S A, BRORAE R
UL AL R i R RE A2 BRg . FRATINK, SOl AE ) 2 i e i AR AR AR B AE 2%, AT ¥ hn 4
PRA

hash-based pyc -- J&-F WA 18] pye (0T B 15 ST B4 e (I T I 5 J 8 o5 B R A i LA U ME R - 1 T 2 A7
&, 2 pyc-invalidation.

hashable - WU — /N XF 4 WA 7 (L W04 JU28 i JEU P46 R 0, AR e (BT BILA
__hash__() Fik) , JFITARLRA TR (ERERA _ea O Jrik) . TIAGATEL
AT HIR W A LB A M
VA A PE AT G R IR S Co LI, A7 S R B4 P S 7 (.
K4 Python YR T W ELAP QSR TR s TS5 (PPN FI0) BRI A R
268k (LIDEALR frosenset) (04T 11 HTEESA AT IR N AW 19 P& XL SC AR Sk
PRI 1. SRR —E R (B TR | BN A (0 A RO T E 110
id ().

IDLE Python {5 FF % 155 3JFHE.  idle 2 Python R 54 THRMFH) B AR L2 AR REREFF AL

immutable -- Rn[AEAH G FA A AIRT S . RATERESAFRHCT TR RITCAL, BORRIATS R Ak
A5 SRR, LRI RTINS, . C e 206 BOA 7 (M AR
BT S

import path - S ARE 1R (2024 A1) ALRASAIE, SRR Ipar based finder FIRAEH SN
FA7. fESAR, BCAEAIFRANK Y sys.path, (LARGEDRIBITAERE L _patn_
R

importing - S A 4—MEbsf) Python {RFYE 53— MEHs 1) Python CRSBF B 0102

importer -- ‘FAZF BRI MERIRAIXIER . WX G BEE T finder SUg T loader
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interactive -- 28 i, Python 5 — A HAMRELS, X B ME VR AERPREER U RAF I A BRI RIERIE, A
JELRIPATH AR GRS . HEEEASEWEN T E3) python (WARARE, W] AATHEHLR
SR EHBEERFERE) o X M ARE B SRR — R R A R0 = G T
“help(x)*)

interpreted -- fig %! Python —RAMFREALE T, S 2HI I @M IEAUET , SIAME 15 i T 5175 4
PR BIAEAE TN AT IR o X R PR SO T DA L A7 T AN A6 S X B T AT SO st T R
BT R R H g R A AT AR UR ], R HAR P RIS R . & Winteractive.

interpreter shutdown -- fRFEZS SCPH A 2R I, Python fEREGRRFUE A —NEFIRIZ 1T BOT 22 BT
HEECE, AT R N EI S . BIES 2RI R DI 2 o X bk B e BT
ey g5 5 U R A AU HAT o 7R K P BERAT R AU AT RE B B A P s, PR LB MO ) B U
EAFARC (F LB 01 R R s L 45 ) -

FEREAS R SR I E R A __main_ AEBREETIE T IA C 58 MR T -

iterable -- W[IEICX % FEASZ — R 0] Ho R BT AG X 42 . AT AEAC KT G B T FE A 8 2R B (B4 11 st,
str fll tuple) DA FEEAE T RAGIGN dict, T 2 AREXL T __iter_ () HERELHT
7 1R __getitem () HIERMEE HE XIS,

AERXT T T for TRFRA S Z HATFZ Z— NP A (zip () map () ...)o B—AA[ZER
MENERNSEAE BN ERE iter () B, ELRERZSERMERL . XFEARREH T AMEE AR —
UCPEM 7 o AEMEH AT S0, RIEFEATE iter () 80F B OABE RIS for iBMSN
PR S ALBEAREE AR, B — NG P A iy 22 728 B R AEDE A R RAFE R . S Witerator, sequence
PA M generator,

iterator - BARUZF JRFIR—EBLIRMXT S . ERMMIBAAN _next_ O ik (B HEHNE
PBREL next () ) FFBAIREIRH A, 248 KR AT R A5 % stopIteration S, FIX Mm%
REF R T HBIRTICRER, HEHHHE _ next_ () HEHSTHKEIK StopIteration FH. %
REUAEA __iter () FIEARRIHZEARR G A T, IGA R E 2 i IR A5, W)
AT HA R GOE RS 6. — M 2EBISNEIBE L RER P FERI . A
X (B List) FEARFFRINHAAA iter O BEEURTE for EFF TN EMAS A — ik
e WERAEIUNE DL AR 100 2 AUAR I 22 2R [0l e 2 Bk A AR e R ] — s U 4, (A
BRI — R
HLAF R & typeiter.
CPython SZBU4Ni: CPython {ALE— W AN E XL __iter () BIESR.

key function -- §t % bR EEUFREE I PR AL, 2 BENE IR 0] FH T-HEP sHEOZ OB W 52 . 9120, Locale.
strxfrm () AT AT A e DI HE T 298 R4
Python WA 1 2 T. H4&R a1 Fl i ek B0k 38 Ml e R HEAL 800 H 57 =0, Hd 48 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () A
itertools.groupby ().

BRlE - EREBA Z M. B, str.lower () Jr¥EW AHIAVEZE KNG HEF SRS T34b,
SR BRI Lambda FAHCRAIE, HIl lanbda r: (r[0], r[2]).ifF operator filif
fET =R S AS . attrgetter (). itemgetter () Ml methodcaller (). iE&H WATHEF
— T AR RN 8 S ek R s 191

keyword argument -- JeHt = 25 S: Wargument.

lambda i~ B fliexpression ¥ I 44 INHR R, R X SAEPH I PORME. 018 lambda s 20 FIE A

lambda [parameters]: expression

LBYL “SefiFaBkik” MSSCHE . X PR 4 5 WU S AEUEF TR 1 sl 2 il o A i fe 2 . it
WA S EAFP J5 MG B, HAR SR R 11 4.

EZ LR, LBYL Tl 3E “E&F” M “BRER” Z A A5 K. g, DA if
key in mapping: return mappinglkey] W] fEHI THEM ARNEZ I HAMLREI mapping %[
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T key TS o S AT S 0 B ) EAFP J7 SRR

locale encoding -- i &5 XIg 4 k& X £ Unix [, B s& LC_CTYPE if 5 X 9 4 i 4% =X, & 0l DA &
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXH.

J£ Windows |+, ‘B4 ANSICH T (FIU0: cpl1252),
locale.getpreferredencoding (False) RJ#%fRIKEGE S XIHgASHE .
Python {ii [l filesystem encoding and error handler ¥ Unicode 3444 A7 ER U244 2 [8) A TiE4 .
list Python & [)—Fsequence, BIRZNHNFR, (HERLPT HAWE S P98 m AR5, FEhTicR
IS Ta) B2 2R R O(1).
list comprehension -- FI#Hfi:' X Ak B — > 7 91 vp (14 BT A BCER 43 o0 R Ok B 45 R B R 1 — R R BT k.

result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEWK—F0
£ 255 Ju NI oS BERIER BT . E AR E (0x.) Mg, Horp i PR AR, SR g
range (256) HITA TCREA WAL HL

loader -- RS 1T MBBIIRTLR . BUAUE X440 load_module () Wl Mak#sE 1> finder
R, S PEP 302, SfT-abstract base class A] 2=, importlib.abc.Loader.,

magic method -- AR Jj 7k special method WAEIEZ[E] XiH].

mapping -- Wit —FP SCRHE AR IFSLIL T Mapping & MutableMapping IR I Frle T A2
TN, lﬂﬁ%%‘%ﬂ@ﬁﬂ%@?ﬁ dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLIEFREEIREY sys.meta_path WIERFFR B finder. JCERAERE AT Spath entry finders
AAAE R IRAB I AAIA]

A E importlib.abc.MetaPathFinder TG E PR IT S ¥ .

metaclass -- JL& —Fi I FQIEERZE, JoE LU GRS RPMAELRIIR, uRNATHEZ Fib =12
FEOUEMINIAYIE . R Th ) %) G AT 5 AR Pt — N BRIASEBL. Python FAF 512 ALAET ] PARY
EESOUER, KRED P REATERXA TR, (Y E By, Tu2 TSR T POHE Y i o7
% ENEPNTICRBIEDT I HE . Bomae et . IREX R 008 . SCHRE, AL HAMFZAES .

B30 2 ), metaclasses .
method -- Jj7k TESEPIERE LA RREL. WERVERZ A LB — A B SRE A, i S R BELFI SAE N

HEE—Aargument QAR 4N self). Z: 0 function Fnested scope.

method resolution order -- J5 LN 7 3 fEHT IV 5 2 A0 A 4R 51 HE R AR R T SR i .
B Python 2.3 J5yAfAT T TR H 2.3 MGES Python fEMT# AT FAH 2 B A TE -

module X5 )2 Python fURDA)—FHAIZ BN, AMBEA IS A v 44 25 1], WA & AERE Python YR . Kbk
AJ i L importing FEAENIEF] Python H,

5 Wpackage

module spec -- KLY RS — A i 44 25 0], HP S T M i X 3 AF . 2 importlib.
machinery.ModuleSpec BJSEH .

MRO Z: [method resolution order ,
mutable - W[4 G WG AZER 1 () GRS ORI ISR . 55 Wimmutable.

named tuple -- JL#eH] Rif “HA A" AT TAEMG0R Ao, HHI PR RTRT e Re N 2 ir)E
PRV B . R s SIE T REF A AR -

FE N ERART A4 A, (13 time.localtime () il os.stat () WEEEE. %6 T4

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

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

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

True

e HL A T R P A (BT BT ). BeAh , B T nl A R U tuple QR IT E XL
AIRFER AR XFEMEFT AT TS, siE M T) %k collections . namedtuple ()
Bl Je—Fhor Rk s In—2e Lo 5 al P & H 4 TCH e IS i

namespace -- iy 4450 144 2 B AF R R, ara A R, ERFNER, A XNE T iRE
A m] (FEHEZN) . firss a3 [BE B a2 o 58 K SCRpibiefl . N, % builtins.open 5
os.open () Al 4 H 14 25 AR X Ao iy 44 25 1) 0 38 A0 BH ff W6 I A e S BB A bR BSOR 35 B R
W AT 4. AN, random.seed () B{ itertools.islice () XPHE LN T X LR EE
i random 5 itertools i BISZHL .

namespace package -- @y 473 {2 PEP 420 fr5| Apg—f U9 AE TR A4 package, #2423 [ 600 DAY
HELEFoRY), Haid I Sregular package AN, FENEATEA __init__.py X,
B[ % Wmodule,

nested scope -- ik BRI 75— GER NG HASERE S . BN, 75— REz e LI sRET PAS |
HIE A . TR ENE A S AR AR o3k, /R B Sz R TN 21
M. K, &R ENESWER TR0 . #id nonlocal RS AAIFEAINZEH
.

new-style class -- FiAJe KT H il © WY T A FEF R A 2TE W IHFRIE 6 LG Python fizAs U4 #7at
Al i ] Python i py B8 R yH 4 PE, BN slots_ IRSF. HRMEJEIE. _ getattribute ().
B ERER ST

object -- X} % (LM HARES UBMEEME) PAKTE AT (5¥E) B9%dE. object 2T ilnew-style class )
o dli)o=2 - & TN

{0, —Fh Al Ar TR Ek 3 A A 2 00y Python module, MR B, f2EA _ path_ &MY Python
[T

Y2 Wregular package Flnamespace package .

parameter -- JBE5 funcrion (BJ5{k) & X HMaA LA, B ERET VAR Z I —Dargument (BAERELETS
WK, 2409%%). ALMES:

« positional-or-keyword: (IS XHET: , A TTVNER (2 5 A6 AT AR % 4 5 53 16
AHI5S. SRIRARESE, BT foo N bar:

’def func (foo, bar=None): ... ‘

« positional-only: {UFRAIE, & —DHAEE A EA AR SE. (URALETE 2 0] il 76 R H0E
MIESHRFENZREE A/ FRERE L, BIAITRIE) posonlyl Fl posonly2:

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

o keyword-only: (USR5S, 5 — A HAgH I KEFE ANSEL. (R KT TE S ]l i AE R £
E UL S R P& AR B IE S BTN BB S Z Aii—4 * RES, By
T ) kw_onlyl F1 kw_only2:

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

« var-positional: ]S, H5E A ARt — MERECR A L B S B BT S (FEITE A 2
EERZNESHZIG). ZFES RS AR * KE X, Bl FE args:
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def func(*args, **kwargs): ...

o var-keyword: TS RKEET, $5E W] DARMME R KT SAC (MIIMEHATE S C 352 1Y %
FERZIG) . ZMIESEETEE S ARG «* e L, Bl Lm kwargs.
FEZ AT VAIR] I8 € AT ie S 4L, AT DA S SE T e S 8000 S BRI -
5% Wargument R . 5357 569 L3 g3 WL inspect .Parameter %. function
—A5DLY PEP 362,
path entry - B A& A 11 import path Wi— AL E, Stipath based finder i R B AR,
path entry finder -- J&#8 A DA AE— IR M sys . path_hooks (Bllpath entry hook) & [l finder ,
AP e I path entry e E VR,
iZA importlib.abc.PathEntryFinder AT fFEEIEA DA RAFITSL I A ¥k

path entry hook -- JIE A LNey1- —Fh Al RS, LEF1TE QT 2 4 8 path entry TR O T REAS i
] sys.path_hook #FEiR[E—A path entry finder.

path based finder -- 3¢ T-JRAEM ALY BOAM—F Lk 2 54855, AIE—"Nimport path AR

path-like object -- J4ERM R R E DL RE BRI SR . BARLKR T UG — D FEREEREN str 80
bytes X%, b PL@— LM T os.PathLike PSR . — A3 FF os.PathLike PMUIIRTS
TS os. fspath () BREFEW N str 8{H bytes BRI ZFE LS os.fsdecode () Fll
os.fsencode () WH BRI st 8 bytes ERMGLER . XI5 ZH PEP 519 5] A1),

PEP “Python #5#RI” P45 . —A> PEP gtie (3 Biit SCr, F 2K Python 41 IXFRAME E, siffik
—~ Python 38 S HE sl BR 8 . PEP I 24 4R SERS B 1) 45 AR AR A TR SURR P 1) S B 338 P
PEP W41 A4t 5 BB s SO DO AR A W A B AR DA S R A5 Python [T B SR 4 5
SCRSIA T IENLH . PEP [IVEE A TATAEAL DX NS 3, I BRI A iE A SRy .
%10, PEP 1,

portion -- {5} A48 —A>fir 4 ZS [ AN H SR SCIFER G (ATREAFIT —A> zip SUPFY) , BsE UL
PEP 420,

positional argument -- (i & %, 2 Wargument .,

provisional API -- £z APT 275E APL 245 80A T HERAEAR ME 2 1Y 1] J5 AR A PEORIEZ SN Y T i Ae s 1. i
RMRIL AT A S FA AL, (HREHARC &, Wn] BETEA DIT R E 2 A L BRI L
AT AR (HRAFEBBRZEND) . A ERI R IET - (E APLBIAZ |
R R ™ EE Al P R B 8 A BN AT BB S X AL

R0 APT KL, [5G ARSI B S I Ja MR 1 587 —— AT AR ) Rl i A B
EJRNINi =y veaan e Ry Ui DI Ep SR 37 S
XA FR AR VPR FERF SR Wb U, N TR0 M KPR B RE A . T UL PEP 411,
provisional package -- 5 {0 Z: Il provisional API,
Python 3000 Python 3.x KL MIMERR (XA FAEMUA 3 W RATE R TSR B 1) . AR
WA “Py3k”,

Pythonic $55—™ % 5l — B AURS S %8R T Python 1 & e B XA FIBR &, AN 2 (o ) At o 5 v e
AR R S BUACRS . N, Python [ I KA SR ] £or TEAIGER A Py — > nlEACRT G P T o0
o V2 HAE S B XRREH, IR ZAZE Python (i AA I S e ] — M T 4t

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

TR 2 ) B 157 5 B Pythonic (77 5 R X FE:
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for piece in food:
print (piece)

qualified name -- OE#FR —UARUS D EIIAFR, R BB 42 R (b b SO 2E . B
BTN BT, MRE L PEP 3155, X T i BRI BREFE, RELHRSXRA—E

>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qualname
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth. qualname
'C.D.meth'

MW T HIHBRES, % 8 RE S AR ECAPRR A DS S R A i A, U B TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- SUHVHEL XPRFER ST HAECR . 24— DXGATI TR 9, B Be o IR ok
T IO Python fU R UEEH 2 A AT LI, (HERCPython SLBU— A REEILER . sys Bz L
T/~ getrefcount () BAL, FE/7 SR E AR IR E X R AT HITTEL

regular package -- { L LGB package, ISR —4 __init_ .py XIFIH .
%2l namespace package.

_slots__ —FPEYESE NI A, Ol TG RS B S8 B 1 S X R AR R S ) R4 A BRI
IIRGAT, BEEREHIARS, w2 AREAAEDRIE O TR, BIARFE AP AR, OF
HHEAP A RELH.

sequence —fifiirerable, TSR _ getitem_ () FER MM A BER S M TR TR I, I
T —AREFHKER _ len_ () k. WEMFHIZEALE 1ist, str. tuple filbytes., i
B dict B3 getitem () Fl__len_ (), EEHIANETHEHIETEY], FNE &R
i AR R R immutable T EREEL

collections.abc.Sequence IR R L EN T —PHEEFENELD, BA __getitem () M
_len_ () ZANNIINT count (), index (), _ contains__ () fll _ _reversed_ (). SEHIL
PR W RBAT AR register () SRRAHTM

set comprehension -- &5 LI — DA RS R P A B TR IR M REAN— RN RE .
results = {c for c in 'abracadabra' if c not in 'abc'} BAERFAEES (',
'd'}. 2 comprehensions.

single dispatch -- ¥i53jk —Fifigeneric function 73 YRILA, HLBRET BAS U LEBDR LR -
slice -- YJ i 1l 7 A T sequence — 7 IR . DR @l fiUH FARPRCR BT, 16 [1 a4

JIANLAE B TS, flil variable_name[1:3:5]. HF4ES (FR) FRCERNEEH slice Xt
%,

special method -- $§5k Jji% —Fi i Python G Y T59E, AR IEAS B PATHE E SR AE B AATINAF 45 0 X
M5 IER A PRI AU K2k . RFIATT ¥R S0 2 DL specialnames .,
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statement -- {54y HAERFE (MU “H) BARRANL. —ZKBR A DA —expression BUEANHAT
KHEFIEER, Bl if. while 5 for.

strong reference -- 5 5|}l £ Python () C API W, 585|245 A 51 RIS i a X w5 H . e
5| HEAES A Py _INCREF () SRIREGRS | H MAEM RS | A Al py_DECREF () RFENE .

Py_NewRef () PRERIHH TR —MXRARG | . EH, SOFER B ARG | 1R RS %
5| FIE A Py _DECREF () PREC, DAREGS| A .

Hi&E S fborrowed reference.

text encoding -- LA GIS#E I, ¥E Python W, — P F & 2 — 5 Unicode 1L 15 & (F8 B 25 U+0000--
U+10FFFF). N TAHHEEH— D74, EFRERF e —h Ty,

R NP I — APPSR i, 7T P8 B QU TR R a7
ABFA R SCAFIE b, BRGNS F I

text file -- SCASCHE —FREWS IS st X4 file object . TH— 7 SCAR SCAASEBR F& T 1) — 1] ) 735 B B0
T H Bk Brext encoding . SCASCAFRIBIFAFEPASCAEE ("ot B 'w' ) FTIFRISCHE. sys.stdin,
sys.stdout PAM io.StringIO HJEEMI,

FiESFEbinary file T fRREW LS F 5 2 7 BYSCIRI SR .

triple-quoted string -- —51'5F 4 I RAW = ADNELNT|S (V) WERGS () WP ENTEDRE
ESERAM G SRERN TR AT AR, HRAZMAL. ENAFRETA RN TR
SRS RS SAING S, IF BT AR AT M o T S R AT, 7RSS SURY A £ IR S 4 A

type 57U pE— Python X4 8 TAH AR AAKTSGAEA —MZEA, BHEX R, v RAHRE
B __class__ @k, di&i@id type (obj) KIKHL.

type alias -- JSRUM F, —AIAUEY[R] SR, BIED7 AURIEIBURE 4R E RIPRIRAT o
KB Z Bt A 2 22 i Biln:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

AT DA R g ] e

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z I, typing Fl PEP 484, JHUG XTI REMTEAHIA
type hint -- MR annotarion JA8 R FKJEPE. REIWIE S B0R FHETS & FUH LT,

R AR A T R0, Python ANEOSREEME, (HHAIXE AR THEIEM , FFrIHrE) IDE B
b SE .

A, RIBMERREI RN T A typing.get_type_hints () HyhiH], {HJEHRAS &N
AHAPA.

Z 0, typing £l PEP 484, H g% ib I RERY RGN A .

universal newlines -- J@iJIJ#41 —F S CARP 2, FFA N IrAFFS AR B T4 AR . Unix 1745
RASE "\n'. Windows IJZ5E '\r\n"' PAMIHAR Macintosh ({25 '\r'. =, PEP 278 il PEP 3116
Flbytes.splitlines () THEHEZ HZEWMH.

variable annotation -- 28 HbRi: $AF & B B M annotation
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A EAREE PO R 23 BIANA N AR B2 int JERUAY(H:

count: int = 0

A B R TR IR BT AR I annassign —75 .
Z: W, function annotation, PEP 484 F1 PEP 526, H iR T HINEE. 7315 5] annotations-howto DA T fif it
FABRER e S B

virtual environment -- JEHDIZRES —F0 R FA MM RGBS MIE AT BRBE, F0VF Python i IS, 4R S A
4% Python 53 % (A 2 T4 81— R G L&t A Python SRR
FHZIL venv,

virtual machine -- JEIBL — & 58 2 2 R € SO IT L. Python i AL AT PHAT 57 45 15 4 138 45 JIr 26 A
i) bytecode.

Zen of Python -- Python Z#ifi %1 Python ¥cit sl 547+, A B TR S MXAIES . AEHLEAEN
A AER HAASE R P A" import this”,
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APPENDIX B

i A

XY Z H Sphinx A reStructured Text J§AE B, Sphinx j&— % AL H Python SURY T 2 5 1) SCRY AR GRS -

SR BT P R, WAET G2 %1, TR Python A% 5. ML AR B ARt BER, 52
reporting-bugs | A2 5. FeA KA YCD By ¥ |

RN it -
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o JHF4# reStructuredText Al Docutils ZA44:f#] Docutils T H ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

ATRZ X Python i575 , Python AifE %Al Python SCRA GTRREY A, Bl Python JATHS 7 A f) Misc/ACKS SC41
T TRk

AT Python #:[X it AFITTHR, Python A4 T Ak €0 SOk ——5HEH A4 !
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appeNDIX G

7 B FiF AT

C.1 zR#pImE

Python 17 225 A T BN BABFE ¥4 (CWI, U https://www.cwi.nl/ ) f#) Guido van Rossum F 1990 4E4{;
W, AEA—T 1M ABC HiE & . 48 Python (35 T2 % H H A AR TTEK, Guido {52 H +
AR .

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
ERTTAE, FFEIRE A T 2 AU

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#] A %% | Digital Creations (¥{ >}y Zope 2215 U, https://www.zope.org/), 2001 4, Python {44
2% (PSF, I, https://www.python.org/pst/) J57, iXi&—A~% A4 Python AH 5 HIH =R A @ i FIH 2 .
Zope AT IIAE /2 Python 3Ry EL G S e B 51«

JTA 1) Python FASHS IR (A IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

LZfhRA | RE F i aEE GPL#%& 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI Py
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P~
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 REE | 201 2001 %% | PSF =

{Efi: GPL A AR M Python £ GPL N k1. 5 GPL AJA], Frf Python ¥4 Al IEAR FL &4 R 1B MG
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RIS, T TC R TR P Sk . GPL SRA R VF AT UE(E#S Python I DA HEAE GPL " AR5 A (1 5
HHERFAHENATT .

I ARZAE Guido 155 F TARRYSMIRG IR, (151X 28 KA A Wl E

C.2 FRER= LAIH 5 & A Python ByZRFRF0F M

Python FHISCREAY G VFRT I BE T PSF % +T #95

M Python 3.8.6 JF4fr, SCREAH YA #AEHE AU A TR R TR 52 PSF VR ] PRSUNI SR 45 2 BSD 8+ HXE
VAT

HLe4] & 7E Python H A EIE B TR [ A4 0] o X B8 0] & SN 40 2 RS — [R5 H . A i seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FF PYTHON 3.10.15 &Y PSF #Fa]tipil

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

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

3.10.15 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.15 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.10.15 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.15 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.10.15.

4. PSF is making Python 3.10.15 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.10.15 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.15
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.15, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.10.15, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ¢4 BEOPEN.COM o] fihil

BEOPEN PYTHON FFiE 4 AT 156 1 iR

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

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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(22 30
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FAF PYTHON 1.6.1 ity CNRI ¥ a] il

This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by the federal intellectual property

(Fotakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 F 1.2 #) CWI ¥ o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.15 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

_random A E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket HiHUfifl T getaddrinfo () fil getnameinfo () ZEREL, BAIMACE{LT WIDE i H F A [7) 5
SO https://www.wide.ad.jp/ .

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

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

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

C33 REEEFRS

asynchat fll asyncore fEHEE DA R FEEH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHVEL S PARARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHE S DA ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select HHKT kqueue fRHE H AL 5 AR A HA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3443 & Marek Majkowski’ X} Dan Bernstein [t SipHash24 LR SE P A& AR EEHA:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c HEHE T C p&%k dtoa Fl strtod, T C XURGEEEUMEFI A AT R Z [ 64, BEIRAE A H
David M. Gay 4 519 [R) 44 3044 . B BIZ SCERTFE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c P, 7E 2009 4 3 J] 16 HAZZ 249 I hh ST HA 5 DA USRI Rl A= B

/****************************************************************

*

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

*

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

*

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

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*************~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WARBAERG WA, W hashlib, posix, ssl. crypt B OpenSSL FERIRE R, ML, AT
Python ] Windows FI macoS ‘2% F2 )7 Al B U4 OpenSSL FEFJ#% U1, BrLATEREAL RS T OpenSSL 17 AJ LAY
1

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N

(FTgksn)
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

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

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

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

Lo I A T I S S N S

/

C.3.13 expat

BRAEBE ——with-system—expat BCE THH, 50 pyexpat § AR M5 expat R4 DAL EAY:

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

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

PRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DIH Y

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

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

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

C.3.15 zlib

R ARG EAREIRY 21ib BAKIH ek T A, W 55 zlib JACR 8 DR 2 1ib 4%

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i W& M 3L IR EL T cfuhash T H:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

PRIEMH] ——with-system-1libmpdec FLE THIE, G0N _decimal FEHSE 427 libmpdec 45 D14
1.

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

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

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

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

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop LR ] T SoX I H Y g771.c AR EREACHS . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEIEACHS 2 Sun Microsystems, Inc. {877 it H- Al (G BRAIHUAT A o P AT DARS DU Bl A28 e e A AT i
T
SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING

THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

P Sun JEACHD AR I F AR 32 559 HL Sun Microsystems, Inc. 34 X4 VpBhELli . HEAS . &
langai

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

TEFEATH 5 F Sun Microsystems, Tnc. 57X (E (e A BRI S s LMK . IIH00 R 251
B, B Sun ORI 4k 5

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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RRILER B

Python 53X {7 304 :

JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
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