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JilAs, oe—wE 1970 4F IR i H BBC R 515 fl. Van Rossum SE1GMh i Zpbe— ARk, AAFim
SO SRR 47, TR A pR RIS 5 i 4% 24 Python,

1.1.17 Bl FER"Monty Python B ¥{TO%H" 15 ?
R, (HAEST SR o)

1.2 Iscid5ichpd Python

1.2.1 Python 2% ?

FEERE. A 1991 SRR 6 2 18 ANl S HE BT HIRUE LA, XFREERELFFLET .
M 3.9 T, Python FF&4EkE 12 A A HEH — MBS FHEAS (PEP 602).,

TF &2 A IF AR ) W) U 1 A, R A &R i R e ek & B3 T . IAHE IE & il
L PIR A B SRR SR (10 3.5.3,3.6.2), HFREMSH; AN EmESEFIEIE S5
FE UG IE K AR A, 1 (6] — 2R 50 A ) R 1 % AR R i 8 1 RS TR 2R — 2

SRR B BT T DAFE Python 7T 5], Python 3.x RHEFRAIUAIFHER S B0 12 6 R
Jir 37+ . Python 2.x CLAS 4.

1.2.2 §Z/V A7E{EH Python ?
B NAZBAE T, ARARMESRAS AR B

Python T DA% Rk, BHIIEAAEAERI BB, ILANE WAl UM V2 R R RIS, Of Lo T4
Linux %ATRLZ 1, R BORGE T R TE T 5 406 ] A

comp.lang.python JF[H 4R HIGER, (HAZTA Python M A BT AL A , 1122 NPE A& R
#H.

1.2.3 APLERMIEZA Python FF&H) ?

15 1Jj 1A https://www.python.org/about/success £ {# F§ T Python (35 H #1]3& . 5% 771X Python 1Y ¥ H
TRLLEN] DUE BV 2 AN [F) A B AT ZH 2 PO ok -

/K HERY Python T H 355 Mailman [i3{-41] 45 FLES A1 Zope IR 55 %o 24> Linux BATHR, Hf
£ 112 Red Hat, #P{i ] Python >4 5 R4 8k A0 2B gn Ml R G0 A B4R . #E BB Python (1) 28
T)fFE T Google, Yahoo Fil Lucasfilm 4245,

1.2.4 FEREKTLIHR Python {H T AH#ER 7

#5171 https://peps.python.org/ 5% Python 455421 (PEP) . PEP J2 >4 Python Il A KB R i 42 18
BEATRER BB SRy, e PR BERT A A BRI 5 B AR . WA AR " Python X.Y Release
Schedule” f) PEP, Hor XY 2 RAN MR AT ZATHIRA .

HICA I & A python-dev liFPFS1 2 FraEATIHE .

a Chapter 1. Python & I [a]g%


https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
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://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
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1.2.5 {213 Python IATRHKEMER TSR ?

WHEAD R ANGER . HEA ECAAER Python fURELMETE, BIL, AEATXHZE & ik B 2 s
AR P AR A — 0 R R M LA N2 o SRR TT AR — Nt )y, AR e TR
Bra iSO AL 5 SNAA K E R Python 55E, FATAA BAL BN TE A 45 AL % AL

IR AR, W A% 5 e sCm T AR . PEP 5 A 15 | A 1] J5 AN A 0 S o T o5 L0
R WAl = =315 R0 DS Dl o 7

1.2.6 Python R—#WREVNFERIFNESTD ?
Al

MR SR AR 5 (A0 Pascal, C 535 C+ UK Java B — THIFIRTG | A E AT TR 2
LR . {HDA Python 112 55— R il & A 724 > W22 A nTBE R A A1l Python AT AR fif BRLAN— 2K
TERETIPER AR IE R, T LA B, FEAMAEA T JECEH (] Python Wl DATEA2A: L3 T 5 B2 25
REBZHE, GIANB -SRI BT Python, WTRABRIE ) 22 A EEAME S HIAN IR 26 5 1 R 4%
bATIES A T REE S — R LU IR e T ™ B SO 42

X2 A MR Bl AR 0 Rk, SR ANE S 2 BUEAE AR X8R R AR
WUNE I, BB . F A TRt BB, MR, BB Do
Wb, BOAAMKIERE, I MRS AEF R R E 2, (HX A il FAE 2 A 5 — I
FAEIR LI T T )

A VFZ FA T TR A3 45 Python JMCAREFIIATTIE T o & Java —4, Python #iIA — AP KR HE
i, PRl ATE AR RN R B B g 24 AR A B — 28 S A p AR H AR AN b AR T AR v )
ISR A AR o i fARIERE S T DATE S ) S AR LR AR [R T A R, AT 3R
PRI A IR o b PR RE A 2 A T AR AR JE T AR . T4 PyGame SXFER) 55 =y R IFIFEA
BT A 1 i

Python FfREAR (27 A REMS LG AR IR S RpE . AT W] DATE— %7 11 g AR PP JRACRS A ) I /5
—MMREEIEATE . AERABITARICARSIRA WL Tk, AT AR

>>> L = []

>>> dir (L)

['_add__"', '__class__ ', '__contains__ ', '_ _delattr__ ', '_ delitem_ ',
' dir_ ', '_doc_', '_eqg ', '__format__ ', '__ge_ ',

' __getattribute_ ', '_ _getitem ', '_gt_ ', '_hash ', '__iadd_ "',
' dimul__ ', '__init_ "', '__iter_ "', '__le_ ', '_len_ ', '__1t_ "',

' mul_ ', '_ne_ ', ' new_ ', '__reduce__ ', '_ _reduce_ex_ ',

' repr ', ' _reversed ', '__rmul_ ', ' setattr_ ', '_ setitem_ ',
' _sizeof_ ', '__str__ ', '_ _subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

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

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

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

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

[1]

W RRRERS , SRR ERET IS SO SR RE AR RETE AT il

Python iR HH —LefR #719 IDE., IDLE /2—~PA Python £ Tkinter 45 1) #5F-4 Python IDE. Emacs ffj
FORF 24 T f#E) Emacs HATAER 179 Python A, B iX Seomfe s ibiiyi e . Aot bl &
TEGn 5 A B 32 B RERR S5 T RE . 1171 Python wiki £ Python JRfE IR s 551 %

1.2. IPscit5Rdapd Python 5



https://peps.python.org/pep-0005/
https://wiki.python.org/moin/PythonEditors
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WERARAEZETIE Python fEBFT HIGHEA], ARATRESA XS edu-sig HF{F51]2
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https://www.python.org/community/sigs/current/edu-sig

CHAPTER 2

2.1 —fRia)RR

2.1.1 Python FixFiREHFRER. BB RIXEDRELRIDRFERE ?
I
AT A T 2% Python HYIHIARE, i EHIRL breakpoint () HITTYIALKLLIHIARR .

pdb FLH e —A i) BH 206 ] 12l G 4555 Python 112 . B2 ARIME Python FEf—if7), JFH 2k T
22 F . AR E] DAL B pdb AR VR REGR AR 5 AR B ORI -

YERFRifE Python %47 IR 4319 IDLE 22 H U &M% GE 7T Tools/scripts/idle3), f3&—NEEAL
RORR A% o

PythonWin &—#f Python IDE, HH 4l 7 —NET pdb () GUI #i{#% . PythonWin [R5 £ A W
FH, HRAETH Y Z 08, FaniHdE PythonWin 2745 . PythonWin J& pywin32 3 H ) 2H il
4, W2 ActivePython &ATHR B4 INER4Y o

Eric J2—/M&F PyQt Al Scintilla %8 2H {43 IDE.
trepan3k Jg—PI{BL gdb AL -
Visual Studio Code 24L& T LA IDE, FFEER T AR HH A
AVFZ 1l Python IDE #5& 1 EEAL A % . 0F:
« Wing IDE
» Komodo IDE
e PyCharm

212 EEHGERMWIRBESIHITHESSHBIR?

HHo

Pylint 1 Pyflakes AJ AT SEA K A A4 B AR Al 3 i o

FRSR AR A BIAN Mypy, Pyre H1 Pytype W] A AL Python JE AU H AR .«



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/
https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
https://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
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2.1.3 fnfa el Python HIA G2 HEMITEITHI Z# IR 7

AR R AR A RE T, DA PR LFSE 2% Python BNl N #HLZATE , WA 24 Python
i/ﬁ% C gﬁﬁ%o AL THAT DGR BT el rOBE, HRF X LERE 5 Python — HE il e R 284 E — e A i
AR AT SO

— R ARl freeze T.H., ‘B DA Tools/freeze LA HE Python JEACAGA . & W] Rf Python =515
iRy C ¥ RATAME A C SRistdn (R T A AU A B — AR 7, TR S5 4R UE Python AR
PEFFEERE

B TAR R B Z IR IRARS, SREFTFA% X import i54), FFERRIE Python B AZAIEIG H X (T
PUERIHL) Rk supit. AR5, X LUBIHLY) Python “FAT i HE40 > C A% (WT LA A marshal fidess
R A X R IR A ) . A I ECE SO, SO 5 R T S B F B P A
RIG, iR C AR H-KF S Python ERERS LRI A 4ES:, TR B4 B B3R s, 3L
Yitie 5 Python JIAAHE 58 4 AH ] o

AL AT DA TR B A EHE ) S A GUT B mlhAT S
o Nuitka (5F&)
o Pylnstaller (J5F£)
o PyOxidizer (JEF4)
o cx_Freeze (¥5F4)

* py2app (¥ macOS)
o py2exe (ffl Windows)

2.1.4 REH Python FEthsr/Esk Migisr ?
HTH o BRI PRI E R 14T AR E T PEP 8 2,

22 EERUOAT
2.2.1 TEHPEFE, HtaEL£HE UnboundLocalError ?

UTERR BN AR RN T — AR MRAE AT, PR 20 BT TAER AU i unboundLocalError 4R,
XA R N o

PATR AR :

>>> x = 10
>>> def bar():

print (x)

>>> bar ()
10

IR TAE, ERPA AU

>>> x = 10

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

7['£ UnboundLocalError EPEI’\J?;'?%

>>> foo ()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment
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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://peps.python.org/pep-0008/
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JE PRI, 20k A e A A b AT IR AL, A8 B O A SR A B SR i e, 9 2 =i AN
AR 4 AR . T foo IYfR G —ARIERN x LT — BT, dniRd SR RGN R AR R, I,
AT print (x) R HRYIIR LAY RRAS &, Bla T K HfiR.

A LT ARG, 0] DARE SN S A8 5 P B O 4 R A R DA ) -

>>> x = 10

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

>>> foobar ()
10

5 IS R EA—AE, DA L RAEB SN IR AL B, A TR —, XEHER
AAEH—TF.

N
>>> print (x)

11

YRATPABE I nonlocal SCHETHEHE VE IR A HAAT IR At

>>> def fool():

x = 10

def bar():
nonlocal x
print (x)
x += 1

bar ()

print (x)

>>> foo ()
10
11

2.2.2 Python MSEREERFILBHEERWPLMRN ?

BRI EB HAES | Y Python A8 g R 42 JRAS . WNSRAE B B AT AT AL B AR B IR, U g AR T Af
AR, 15 MR HAN SRR A &

EYREH EANEF, N R 2B RER. —7T, DB S35k E global A RARY 117
SMOEIER & F 0, WSR2 RE | AV L global , ARALALERISH I gloval T . ARAEE
YO P B PR ABLE 2 A TR | I, AR oA & fe AR . XA LR global AR
TR EIE AR

2.2.3 Attt AR PE LS EFH lambda iREHERMER ?
fBEBE ] for PEFRAE S LAIEAS 511 lambda  (RIEE 38 b6 Bt — 4 ) -

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

PAESAFE— ML 5 > lambda B AIR, X LERBCRITR <ov 20 REEFHE, XL RS
SPHlRE 0 L 1.4 9l 1e. AT, HMPEMA A, fiTESRE e

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

22. EBEROLAT 9
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A2 R x ANJ2 lambda pRELA) ERAS 1, 12 SCTFANEBE 3k ), 9F AL < 2767 A lambda H5 1)
BT AR AEE A FEFREE AT x (B2 4 , P PABLRS Ira ) R ECER Rk ] a++2 , Bl 16 , i
ﬂﬁ&x%ﬁ#ﬁ%wm®%%%§%,&ﬂ%%ﬁﬁ#ﬁ

>>> x = 8

>>> squares[2] ()
64

N TR R EAEOL, R EORHEARATAE lambda JRRRAR R, DABEHAMKIBT 45 = M9{H:

>>> squares = []

>>> for x in range(5):

squares.append (lambda n=x: n**2)
J

PAE n=x Q7 7 — 7Y lambda ARHIAS B n, FFAEE X lambda T E AR, fH-S0PR 4 BT SAY x {H
MR XEIRFE n AY(EAES | 4> lambda 2y 0, FE55 2 4> lambda 28 1, FE5 3 S0 2, KILZEHE.
P BEBAE AR Jambda 2l [o] IR A 452 -

>>> squares[2] ()
4

>>> squares|[4] ()
16

TR, AR AJE lambda FTRFA Y, H R0 R B RRE ] -

224 INfTBERRHFELBHERE?

TE BRI T SR Bt (5 SR AL Oy v 2 Q) — R RARER (Gl #FR°A config 2% ofg) o HUFGAE N AR
?m%ﬁﬁﬂ*%Aﬁamgﬁ&;%Eﬁﬁﬂ%ﬂ%ﬁéﬁz%ﬁmToﬁ%%ﬁﬁﬂﬂﬁ%?i%
JIt ASHZAS RN G B MR8 AT AR S ESCRF AR BT 05 15 AR EE. i

config.py:

(-0 ¢+~ mEREABRLE ]
mod.py:

import config )
config.x = 1

main.py:

import config
import mod

print (config.x)

TR, TR, SR 2 S B A B AR R

225 SAERE "REXER" Bfta

;L_,%Iﬁ%fﬁ)ﬂ from modulename import * .jﬂj}_{ ﬁ:ﬁleporter E’]/ﬁlg ]ETJ E_ ﬁ‘jiﬁfé}‘(g%
HOXEPARY Linter #5725 H 3K

THAEAURS SO BT AR LHWE%WWER%QBT%T WA % BRI A 2 AR A I
WNHIFRE . AT A — MRS R & A 5, AT R AZ AN S 545 e 25 A

FEEANR 7S AR A — Fh iy -
1. FRIEFER—FU0: sys. os. argparse., re %%,
2. PR (“22%% T Python site-packages H SEH %) — Bl dateutil. requests. PIL.

Image %%,

3. AT KA
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N T BEGAEI P AT KRR, A7 I T BRI AR R A SRR A N . Gordon McMillan F 1574
W

245 AR A “import <modules” () S AJESRIT, G55 S ARUATFHENG . (LA 2 4

B | ARl (“from module import name”) JF FL&: A F R3¢

B, G AERIN IR | MBI A HOE AT, K05 | MEGE T 3 A

2 IR
1SR PR BT FIEVS 2 sk, IS AT TR A AR BTN T S5 AT
9 LM DS RAIIATE, 5 2 BT DT AT .
HIRSESERUIR T £ 1, AL S G A RS RO ALS . AIRLT, E3 T Tk
ASCHF B RBIBTAT BES . T RAER BT R K AR S ATE R IOBER, LR — AR
SUR 3 T SRR S AR, S5 SEO B VLA AL I, 4105 AT RS AR M SN
RS, WA TR, Vi B ABE SRR, AEAGKFH A IAT . s
(UL BT IR, O REE S0 S ABRIERS A CR BN T, LS, PRI UChIR LR, i
ASE— Y ARSI (1 AT RE L OB, (U MALT A fHATES, R FRMERT LU S R T
CLo EPBEBIA B TR, BEE sys moaules LRI

226 At aMRZEGHEIKINME?
B TR G THRIX % Bug. A DL R B

def foo(mydict={}): # % : FTAREAXEZRF— N FHHE A
o BT REHE L
mydict [key] = value
return mydict

S — YR MR, myaict AU — NI, 5 I nydict WIS B ST, P24 foo O
THERITH, mydict HEZMA—MEHEIT .

REAATAR, WEH NS AEINE LIRS . HEESGF RN . BOAME R A R 8UE SO A8 —
Wo QXSGR A A, AN B0 b i SIS, D5 22 2 eR RO & 5 XA e sl e 42
HIE S, AR GUEER R LA, EWET . TR JTARI None Z 38, TTAT ARG B Bl )
RESENER, BT, SIFRMSELBIE.

PBE, AEATAEFR AAERRAE R —Fh R Zi ARk 1 MOR A wone VESMERIME, ARJSHE R AL P AL
BEZHGEAT A None FFTHAIFR . FHECHANSR . BIan, (AR ER:

def foo (mydict={}):

X 45

def foo (mydict=None) :
if mydict is None:
mydict = {} # ARWALZEFE AT i

SRHBNERFHEA I 2R A AR KBTI R & URRES, A — b LB T 2 AR bR
B SBSE R EAFER , FFAEFER ER O R INNR M AR (E . XS $RN “memoize”,
SR AT PR -

N
+RRAT ARRERAN S TRBEUNXBRF AN _cache
def expensive (argl, arg2, *, _cache={}):
if (argl, arg2) in _cache:
return _cache[ (argl, arg2)]

tHHERE

result = ... EREWHIHE ...

_cache[ (argl, arg2)] = result t BHERRTFEZFF
return result

22. EBEROLAT 1
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WATAAN I ZHORINER B, 2R 4R 7l As i KB T4 A A -

2.2.7 AR EIESHEXEFS UM —TRBEER S — TR ?

AR S BN R T RITRIRET ~ Mo A4S 85R 22 e R U B S SR MR Y 5K i 7
8%, SRIGRERTT R = A0 FEY A H A R A AL A X 8505

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

g(x, *args, **kwargs)

2.2.8 xS 2zEAMT LR ?

) A5 o 4 P BRI U I A4 B A S 1T 5 DU A P R R S B A RO, BB LT A
SRR A4 5 200 I, XU R B0 L

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

foo . bar Hl kwargs /& func KJEZ . AAEPA func B, B4

[func(42, bar=314, extra=somevar)

42 . 314 Ml somevar NE5L%,

2.2.9 At afgFRY b2EHIIFRX ?

AR HE T
>>> x = []
>>> y = X

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

[10]

>>> x

[10]

SRR SARAEAE, WAL y HI— TR, x A,
PRI A A

D) A HURIE X R I — D FR. AT v = x AL BIEIERRRIA——n HOE B T — A i
v, FHARI x FHRIE X5 ERUERE AFAE—IPIRN R, < fly #RESERG I .

2) JIRJE T mutable X5, X EWREER AR ABEIT .

TEPI I append O ZJ5, AZEXIRIGAZH (1 2204 1101, TP RESIN T H-—X%R, FHIHH
R — AR R B RS B OE R{E (100,

UNRAEIRG x B RA R — AT AR X 52 -

5 ¢ ERERTEAL

>>>

>>>

x+1 #5 FRBEER, ARRNLFE-IHLR

>>>

XX X

>>>
6
>>> y
5

J

ALK = Ay AP T o OB RO immutable 35, FEPAT x = x + LI, HA B U
g5, Hemb; MREIET Mg CEEXIS 6 ) JRRHIRS « (B2 BUE T < frigmsxt
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%) TEMMESEHUR, WA THIANS (CBEEONS: 6 Fil 5 ) Ao BRI A PSR (x BIAESE ) 6 T
v 3SRFET 5 ).

FLECHAE (BN v . append (10) fil y.sort () BIASEA S, WH LA H —L8E Gl y = v
+ [10] fll sorted(y) <sorted>) M ZGIEH L. M¥EHE Python ¥ (DAKAEARE BE B B A RAH)
SRR LM EFRE C None () AR BB R IE X AP A R B AG BAE . TR L 2 SR R R ol
AT v.sort O B ERREl—NELHIFH v BIREIA, RESEIREE R 22 None, RS EURAGRE
PP — R G W R R

AL IEAAE— A, RN AP TAE R R B & AR R AT R BRIV IR AT . flin,
+= BN L, EASBROTHSEEE (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3]) [AlFE
HREAS a_list, Jfij some_tuple += (1, 2, 3) fll some_int += 1 NE&BIEFHITER).
s
o XF—AAAEXTS (1ist | dict . set %%%), FIDURI R SERE M EAEI B, IrasI HER
AF B AR B H OB R O
o SFF—PARAAENL (str ., int ., tuple ), PG HENZRASAHAHFINE, UG s
HAE B AR R [0 — AR X 52

WNEEHBEPI AN R SR A F R, ATAR is @ BAT SN BN 1d O .

2210 AREHERHHSHRY (RRWSIHERA) ?

THICAE, Python "FSES A IE 2. iy T IRME R AU TXIGAYSIA, B AR 5 R i 7
WS BTN, AT WA S I R )7 2 @l PR JLARR T3, 0] ARSI e i AL
R

1) & [m]—A>TTdl :
>>> def funcl(a, b):
a = 'new-value' #afn b ER E’ﬁg%

b=Db+1 # T AE B R
return a, b # & [B] 3 el B

>>> x, y = 'old-value', 99
>>> funcl (x, V)

("new-value', 100)
. J

RXZEARZ IR R R T
2) i aRAE R . EAREIELEMNITR, RHEEMA.
3) fid—Anrs (HInTJEbB i) w4

>>> def func2(a):
a[0] = 'new-value' #'a’ BIRT —AAEAF K
all] = a[1] + 1 tBR-ANEERGL

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

>>> func?2 (args)

>>> args
['new-value', 100]
4) A A— AT AR R

>>> def func3(args):
args['a']l] = 'new-value' # args =—NH T W FH
args['b'] = args['b'] + 1 # XHEFTRHBEK

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

>>> func3 (args)
>>> args

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

22. EBEROLAT 13
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5) BECIE RS BIE R A -

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

>>> def funcd (args):

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

>>> vars (args)

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

L

args.a = 'new-value' # args ﬁ%*‘ﬁ\ﬁfﬁ%ﬁ@ Namespace
args.b = args.b + 1 # BB B4

A 22t ZHE SR X 2%
IR R o — 5 2 AR AR e

2.2.11 gnfase Python R EIE Sk EE ?

AWIRERE: I EE . TR R . BEFRLZE X Linear (a,b) , HaREIEEHE— MR axx+p

WBREL £ () o SRR I 7 58 00°F

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

ol R R TR R 42

class linear:

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

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

R X PIRR T G -

[taxes = linear (0.3, 2)

HARF| AT NS, WSEH] taxes (10e6) == 0.3 * 10e6 + 2,

AR RO A AT, e R0 ELA A . AR R, W TR R

RERS L A ROR L 854 (ST

class exponential (linear):
# MARTY __init_
def _ call__ (self, x):
return self.a * (x ** self.b)

XA Z AT BB RS B T8

class counter:

value = 0

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

(BT ID

14
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(B L)

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() fl reset () BRI, WLUNF LT[Rl — it 8 5 —Ff,

2.2.12 #n{FE % Python X8 ?

—BAEOLT, ) copy.copy () B copy.deepcopy () FEAAILAT o FEAIE AN QARSI N, (A2
O T PARY

HFEERFgn] DA R R A T . BN R S it T copy (0 Trik:

[newdict = olddict.copy () }

FEA T DAY Bt AT A A

[newfl = 1[:] }

2.2.13 AR BIMREIF AR ?

XA P E SRR =, dir (x) FRR R FRFHE R A AR, Hrp & Se il ke
R TR

2.2.14 tnfay A IRERX SREY B FR ?

— i X R IR, A GO A I A FR e TE AR I B B A2 AR B 5 s
def Ml class IHAIFFEMILL, FURMEH A THA TR . AT AR

>>> class A:

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

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

A DA E L FaAR S — 2Rk BT EE T2 PO 24K B Ay TR ) SE TR
Wﬁg%%A%$%o@%,ﬁﬁ%&ﬁiﬂ%i%%z%%aﬁ%b,ﬁﬁﬁﬁﬁ@%ﬂﬁ%%ﬁﬁ
—ME LT,
ﬁ@—%ﬁﬁ%?f“ﬂ%”%?ﬁ%%%cﬁﬁﬁﬁ%ﬁﬁ%ﬁﬁ%&%ﬁ%ﬁﬁ7%#E%%&%
BNHEET .

1r comp.lang.python H', Fredrik Lundh 7F [A] &5 L1 )RR 85 245 1 i — 4R 25 1

BORBETER T THRIR M A 7R i (M%) HEASUURERNAT, ERAEAR
E%‘( H ELB‘LI FrA——Fr AME— I 2 ) — s AR BT i 4B (Anda z510]), ke A 11
mﬁ X#%% ......

------ HHARIR A EARE L FERARA LT, IALATF!
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2215 ESEHFHREREMTA?
1252 Python iz HAF. WHELA NI

>>> "3" in Do, TgW

(False, 'a')

M T2 S ARBRMN, MARRKXZ I IRAF, Pt B4 T

[("aﬂ in Hb")’ Ha"

A

["all in (Hb", "a")

)

XTEMBREZER (= +=55) RULFERQL. FFAREIERZER, M RIRE S P IiEE

SrHRAT

2216 ELRHEEFNT CES"?” —BEHMFHRA?
FI. AT

[on_true] if [expression] else [on_false]

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

1 Python 2.5 5| A _FiRTESRZ 1T, 35 ABA 2 B 2 s 54 -

[[expression] and [on_true] or [on_false]

SRR AORES, A2 on_true AR /RME “fR” WF, SRS AR EE2RA ...

else ... ﬂéiﬁﬂﬂﬁbo

2217 EETLIA Python ZEiL NIRSMBITERF?

A PAe X BB AE lambda HHRE lambda KL . WESHPAT ZARG, BEfil/2HT Ulf Bartelt

(UM STk

from functools import reduce

# < 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)))))

FU 10 NERRERT
print (1list (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))))

#+ BEMGEE

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

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

# /N /I BELHA

# v v [ JE R

# / / I “HRT MERAKRK

# / / y F b8 B SE E

# / x W EHEBETE
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HAEAER A, B4R

2218 RAPHSIIRPHMML (/) BRHLAER?

RS EI IR T IRHLIORTE E Z HIRES R URCEE S . (URA BT S WA WM #4455
FEVA %32 DR ETE S I ek Uy, SRR FURSE A BT 2 E 2 L. B, divmod O #itie— 1%
RO EIE S R B B SO U I 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.

EZIERMMFILU, MBS MR EES . Wik, HXEFSEON divod () F251%
i

>>> divmod (x=3, y=4)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: divmod() takes no keyword arguments

2.3 YWFFFER

2.3.1 dnfares oSt 0 RS 7

Loy e, FAE/ R EE R E— TR — AN EOR G R AN RTR. Bln, R
7 PO NHERIY 7107 (FEERI 8), BIRAE

>>> a = 0010

>>> a

8

FANHER AR A R BRI AR A NSRS N
TR DU R EE/ING . HUNTE Python fFRERS Hi A -

>>> a = 0xab

>>> a
165

>>> b = 0XB2
>>> b

178

23.2 Aft4 -22//10 £3iRE -3 ?
REZRAN LD & §IERSE 5 —8 GRS, IR 08ar

[i::(i//j)*j+(i%j) }

A 2B BRI AGR ] 1) TS5 R . C B F FFE SRR P — 3t , TR RS EE 1 /7 31
SERETESGE 1 s IEfYS 1 —3L

T 4% 3 RUL 3 HSAER N SRR 2 AR . T 5 N IEEME AR 2, I HACks BT
BB FEL 5 3 MEHHRN >= o 2TH AL, WRIAERER 10 B, HR2A 200 /NGFETR 2 JLEF? -190
5 12 == 2 A MR -190 & 12 = 10 WR&FEEIMNIRE .

23. BFFHH 17



Python Frequently Asked Questions, & {ThR4 3.12.7

2.3.3 Finfuix${ int EEMMA=Z SyntaxError ?

SRPAE A AR —A ine FHEEMES KA syntaxError A SRR/ MU

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

1.__class___

S

SyntaxError: invalid decimal literal

f IR N M B SR 5 A T

>>> 1 . class
<class 'int'>
>>> (1).__class__

<class 'int'>

2.3.4 ITRFIFBRERDHT ?

SHFEE, AN ER int () B EERS, BB inc (11447
PR TR SR, B float (11441) == 144.0,

== 144, KM, AT float () ¥

PO OLR , X E SR B TR AR L, UL int (10144") == 144 JE(H, T int ('0x144")
25| & valueError, int(string, base) $E5Z5H /NS HES @ HEH I, Bl int ( rox144",
16) == 324, QIRFGERECH 0, N Python MR AT B4 00 Fm /\GEH, 1°0x Fm 75kl .

AR ORI PR BT, WA B N B R eval O .

eval () HIH IR R Z HAFAE 24 M- 1

NFRES 8 AT A A R EIE R Python %3k, LU HES S A __import_ ('os') .system("rm -rf

$HOME") , iX£x#t home HEZAM T .

eval () ICAIEHCFENT N Python Sk G, LN eval (109") fFo R EOELESER, Ay Python

RAVHHEHEGTE S0 (0 BIL).
2.3.5 I FRIRAFIFR?

B, FAEECT 144 AR FATER e, W N ERBUGES st O o AIARMRTRE ANk B0\ E
HZFRIB, W N ERE hex O B oct (0 o BEIRIRAEAA T, 5S4 f-strings Fl formatstrings 45
A, I "{:04d)". format (144) ¥FF A 10144 T "{:.3£}" . format (1.0/3.0) ;=4 10.333",

2.3.6 nfa e FFeR ?

TeikB e, WNFRFH @A G FERZRUGOUT, R BT 4 G R i — 1 P A e
EDHIO ﬁﬂ%ﬁﬁ%%gﬁ\ﬁﬁﬁiﬂ1§%l Unicode %H}%E@ﬁ%, Ef[%fcﬁit i0.StringIO X\‘J‘%ﬁ array 7{‘%@{

>>> import io

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

>>> sio.seek (7)

7

>>> sio.write("there!™)
6

>>> sio.getvalue()
'Hello, there!’

>>> import array

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

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

(BT ID
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>>> print (a)

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

>>> a.tounicode ()

'yello, world'

(% L 50)

2.3.7 A ERFHFRARRBEE?
LEEZiEravpiit e

IRIFHUBEE R — A, FF PR A R A Bl

2 F RARAU case SHHA Y HH TG

TR AL GRS . X

def al():
pass

def b():
pass

dispatch = {'go': a, 'stop': b} # FEEKLEAL W EE S

dispatchlget_input ()1 () # R EXREEWEHFE S LA I &

T N EEE getattr () ¢

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

THIEE getattr O ANTARMIXIG, WAESE. FEH. BHESE,
PRUEPER 2 U T XA, Bl

class Foo:
def do_foo(self):

def do_bar(self):

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

L

FH locals () f#MTH BREA

def myFunc():
print ("hello")

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

2.3.8 BEES5 Perl i chomp() ERtH %, ATFNFEFEPHBREMIRITHR ?

FIPABEI s.estrip ("\e\n") WFFFER s IR MBR A IBATAF, A MERHAL RIS M . AR T AT
B s FoRZAT, HARRBAILAZAT, WAAMERErA =S4T 874

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

n \r\nll
n \r\nll )

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

'line 1 '

2.3.

0 FeR

19
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F T FAE B A7 SO A R ZOX R, BTDABEA s rstrip O XA NTARIGARGS -

2.3.9 238 F scanf() 8 sscanf() BEH R ?

Bef

For simple input parsing, the easiest approach is usually to split the line into whitespace-delimited words using the
split () method of string objects and then convert decimal strings to numeric values using int () or float ().

split () supports an optional “sep” parameter which is useful if the line uses something other than whitespace as a
separator.

XA IR AT, IR C 1 sscant BUASRABE N A .

2.3.10 'UnicodeDecodeError’ g’UnicodeEncodeError’ iR {tAoa=B"?

I, unicode-howto

2.3.11 REMFB T RFMIRER—NRIGF R 7
AR SRR 45 R I G AT FR I T U TARIC P AT R I 55

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

S

SyntaxError: unterminated string literal (detected at line 1)

A LR GEE BRI IME . Herp 2 — 2 H LT ER DA BOBUS R

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

7 RhIME SRR — A& B SRR L P AT FR DR B S 0 AT ep

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

1£ Windows A PAffifH] os.path.join () SRINMIR AT

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

THTE R B ORTE 8 I R A7 EB A 45 R BN SO ok 5 S b AT i S (BAEARAT ISUHA 7 A7 R O (AR
HARSRARE L WY, AL AR UG T4 A

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

RIS EFS% H TR .
24 thgE

241 FHEFXIBT . iZan{anpesEes ?
SRR YL, BORRF R et THeZ AT, HEVARICERA T LR
o A[FH) Python SEHLHA AR MPERERF L. 4% FAQ F HREHY 2 CPython.,
o REBERERESAARHEER, JTHEW & VO MZ LR .
o TEZARMALHIS 2T, F5BSeRIMRBRF HIIHUT (WS profile k).
o HEEMENRKA, EFRERRIETH R O E S REIE R (IS timeit BIHR).
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o SRZVACE SR EAHE R B R AR AR R (Gl eSO ), ORI LA 7T
e FELELE.

WAL, Python [RTSHSLHE LA R $I5H). I T T —SSRB RO BON, Af FiLbEREASEI T B
EKF S R

o FHE TR ET TR E MO, B E (S B REBE) TR KA IS -
o [ IEREGRESS T . 27 bltin-types Fl collections BB SIRY.

o WRFRMEFEC O S Le PR EAR AL T A s, WIRTRE (CMSRRREARIE) LLRTA E il ek BoaR Bt . it
TH CIBEFHE AR EEINE 2 a0t, ) BB —sey i, g, —EZHNEl
V% list.sort () 3 sorted () BEGHITHEY (FELE& AR GG S 4 sortinghowto ) .

s MREAESERFW)Z, 0 ERRSITEZ AR, MR RZHRE, TR
I TSR AL, IBARREE A . W ik s B, T EARA S ]
FEANFISE IR, 5 HI2 24 R A T 8 LU NI 5%

WARARE 2215326 Python FRiFHYER], IAAH —LL TR ALEARGER L. Bi4n, Cython n]DAKFREfNME
ity Python AURHUA 14 C 9, HREXEVFZ A& L] . Cython W] RAFI M 4is (RIWT LAy
ApRE) i{éiiﬂf”\ﬂﬁﬁﬁ%ig‘ﬁ%ﬂﬁﬁiﬁ%ﬁﬁﬁﬂ‘ REE . ANSRARNS H O C AESAEA (F L, BT AAAT S
5 C R

> SI
LI 4 PERESRL S B wiki TUH .

242 BENMFHBRERT—ENRBNAERMTA?

str fll bytes XGEANAAER), NIEEZ N PAFRIRCR ARG, BUSERRERHS 2 QIE— Bt
Go —FOLT, BN S TATE R KRR TR R R

WEREER LA ste MR, @RMEFER TR ETMASNE, HJGHHEM str.join()

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh e B i I i, w2 1o, stringTo)
WERBER LA bytes X, MEFMIERI bytearray WRIFEHIEREAE (+= BHAT) BMEE:

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

2.5 75l (FTA/FIFR)

2.5.1 N FEFTTAFFR Z B #H TR ?

AR RS tuple (seq) WRHEEFH (LPR LIRAT R EACTG) SE8e AR TR I3 A28 1 T4 «
BN, tuple (11, 2, 31) &4 (1, 2, 3), tuple('abc') MISHER (ra', 'b', 'c') . WESE
AR ICHL, WA & BB A 23R 0] 7] —XF 42, R AR ey i & JA X R 2 5 e dl i, B
tuple () WEAHAR M.

KA RS List (seq) APRHERFH B PT2% XTG4 45 A B TR 7 AN AR 50 . BN, 1ist ((1,
2, 3)) &AM 11, 2, 3100 list (tabe') WIEHAR ('ar, 'b', 'c'l. WRSEEHHFE, WB
seql:] ARFERIE—EIA,

2.5. &3l (ABIR) 2


https://cython.org
https://wiki.python.org/moin/PythonSpeed/PerformanceTips
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2.5.2 ftaRGIEFESI?

Python J7 51| i 2851 W] DA IERE 4. REIHIEHS, 0 2% —NRGME, 1 8% A, KILEIME.
RGN, -1 O BB A RIME, 2 SRR A, KBS WTRAACH seal-n] BIAHS T

seqllen(seq)-nj.

A AEUF S AN M. Bl st:-1) MR F A G — D4R, X AR BE IR F4F
R R IHATAT -

2.5.3 FrENn{ar LA FriE 7 ?

@ﬁﬁ WEIZ&%I reversed() -

for x in reversed (sequence) :

# 3 ox PATELEE ...

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

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

WERBSVRAVF I, AP AT, RIS MBIFRAR I aaT, KU bR A 50 -

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]

WS R P TTRABE MR G (BIER R hashable ), DA R GEE AR

[mylist = list (set (mylist)) ]

PAEBAE SR 9 O R G, TN ER EEAZ I, SRS )5

2.5.5 f0fal MBI IBR S AR ?

RN T MR BEAZ 0, — PRSI 2 B 1ol D3 MR A% MM o AN 2o B g B RS PO Al 22 U0 B e A
R AR IR RGP DA 2 =R R A

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

F AT RE R A R -

2.5.6 tn{a7E Python i@ E4H ?
I

(renior, 1, vio, vanv, "array ]

FIRAEI ]S 28 BETT THIAH 24 C 5 Pascal f%A; T2 IXHIHET, Python F13nT DAGL & Z FhA W] 22 Y
PIE 8

array B IL T — L0 QIH A Bk S B A [ 2 AR 7 ik, HHRG R HE . iE
] NumPy HEHA— 2655 = J7 fUth e T — 24 FLURR (i B 2R A5 14
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AT Lisp KNUAEHIFIEE, AT LA SR B cons 7L

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

WSRTHREEAAREE, ARR] AR S SR OB e . eI HUBY Lisp car B2 1isp_list [0] ML cdr ()2
lisp_list[1]. WATEVREHEBEA T LM A XAEM, HNXE# & ] Python 51|58 FiF% .

2.5.7 T BIRS4TIR 7
SURAEH SV 2 AT Oy st

£>>> A = [[None] * 2] * 3 J
FT R RS A -

>>> A

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

HARGAH—TUR(E, SRS FRHES M E AR B R

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

J

JRRAET ]+ PR MAT RS B A SR A, U2 QB X RG] <3 AU 2 A 3 4
%Iﬂ%iﬁﬂ%‘%, BAFIR B RN 2 951K, 1 AEh S RBAET AT, EX—ENENA
P/

FERAMR R A — TR RIS, RIa R e B BT — s .

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

PAEARCTY — & 3AFIRISIR, B THIRKKEN 2. WATLAR A5

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

aiE, AR AT AGE R SR PR R A e s P iR A4 Y2 NumPy

2.5.8 HINMAR—NFHESRHNATFHHRABEIFT ?
FAM— I IR SR BT RR MHE R B —AFZr, list comprehension j&—FUHER k7 5

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

result = [function (obj) for obj in mylist]

IR AT I RS R BT A RAFIR B, IRA— AR for JRIFELE T

for obj in mylist:
obj.method ()

for obj in mylist:
function (obj)

2.5. &3l (ABIR) 23
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2.5.9 Hit4 a_tuple[i] +=[item’] &5| A RE ?

e f AN F I B, AR FATE T MAAZFAT, 2 Python AASHIA A AEXF 4 2 [i]
25,

HESUAR e R IR A AT 5, X B R TRl , IBAX BB NAEEZER. FEILHERA
list Al += %44,

UK S XA

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

TypeError: 'tuple' object does not support item assignment

fil A R R RIS 0 1 25980 (1) BIXTR a_tuple o] MMM, AEWMEPRNR 2, (HAEHEREZ
AR 2 IR(EZ UL 0 SIURR S RES, o eHCR 45 1 LA L.

HSAEREG , BRI A A A T AR E T

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

TypeError: 'tuple' object does not support item assignment

T ICA A TR, IR P 25 KR,

WG AL R XA
>>> a_tuple = (['foo']l, 'bar')
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

DA 5 2 NIRRT, SR N2 A5t B st (AR AN AR T

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

B A A Sk, PRTFEANE () IR —ARREB T __iadd O ARG, IBABMSTEILT
+= SRR AT A, O BLHGR MYE SRR B R i (b) XFFRIRIN S, __iadd__ O EMTHE
H1F% EIH extend () IR BIZINE . B ARTTH)FRIRATIT DA EEDL, += A2 1ist.extend () A “PfE
-

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

[1]

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

a_list T BN RO BB, 51 HRHE SO R 5 LEFHIRMES a_List. EMRAGREA
e, HERTIN a_tist ZHIFTGI A E-—XRETEE, ERR KA T IERAE.

P, FERTCAURBIF, RAR S S5 R T
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>>> result = a_tuple[0].__iadd__ (['item'])
>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

_iadd__ O PRI, WISIFBE T R, (LREME result 2451 a_tuple (0] PRI
%, BURHIRG0IAS SR, POCALR AT |
2.5.10 HBVMW—TSReHFF: GEM Python #1THEFLR TR ?

JHZ)F Perl 11X () Randal Schwartz , %3 AN BRI RMHATHE Y, % B TT Rl i
JFAE” . 7E Python i1, i FIf 1ist.sort () Jy¥EM key BHL:

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

2.5.11 ITRIBES— M INREREINREITHERF 7
HEATEIECAR BRI, S RIIRIATHE, SRR Rt .

>>> listl
>>> 1list2

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

sorted(pairs)

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

>>> result

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

2.6 &R

26.1 tam3d?

IR AT AT class iEAJAI @ FEAT R AL, QB SL BRI, Class XEEAE AR, SEFIT 5 0%
WE TSR (JBHE), A& TEIRRARE AR (k).

Ko AT e 2N HAME (PR ) a0, R BRI AR AR . X REXT AR
AU AT DA oL 46K R W AT g0 4k . B @ Y Mailbox RIRMAE THRA M E AT ., BT
MboxMailbox, MaildirMailbox. OutlookMailbox NI FEMSANERAFhE G i EAEAR =L,

262 tAaRKHE?

HE BT AR R, TS =, l#PA x.name (arguments. . .) XA . HEPAREIRIE
e, DETRIE LN

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

2.6.3 {t4zE self ?

Self JURIT M — SR I BHEL TR BUERALF AN ITIEE N meth (self, a, b, o) , WH
LB x BPA x.meth(a, b, o) BIEABETIM; MR 8 BB T neth (x, a, b, <)
e -

BESF A 4L REF iEE S FGRRAF B XAER “self” 7

2.6. MK 25
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2.6.4 I ENREBD AL TEIENH FI,M—4 L6 ?

N E KA isinstance (ob], cls). FRATDAMGIIXNS R A BT LIPS —DRysesl, HEi it
*44\5ﬁﬁiﬁﬁjkﬁ@4\§§ﬂﬂfq, ﬁﬂisinstance(obj, (classl, class2, ...)), T_TkkflmMXngﬁi SET

Pwhonﬂﬁﬁﬁﬁﬂﬁiigégg,ﬁﬂisinstance(obj, str)EEisinstance(obj, (int, float, complex)),

Y isinstance () K IIRAE A abstract base class (B . KL T T E 25, BIERE B
j[ﬂ?ﬁ%ﬂﬁ?ﬂig‘ﬁ%% St 5 E 2R AG MFRRR ] True o BARAGI “ ELIERY4EK”, 11%?3#%’@[3’31‘41?02

from collections.abc import Mapping

class P:
pass

class C(P) :
pass

Mapping.register (P)

>>> ¢ = C()

>>> isinstance(c, C) # A
True
>>> isinstance(c, P) # A &
True
>>> isinstance(c, Mapping) # J& 4l
True

L AR
>>> type(c).__mro_

(<class 'C'>, <class 'P'>, <class 'object'>)

# MR CEIE R

>>> Mapping in type(c). mro

False

TR, REERTFARXEHEN isinstance O X HESCEIATRN . W2 HEITARE, EE
T PO THT ) 0 R A AR A LR AE R T LB Rk, PAEPRFRERIAT N, AR AN R E T A28
I TAIE . BEA AR AT B R A

def search (obj) :
if isinstance (obj, Mailbox):
# R R
elif isinstance (obj, Document) :
# R RE

elif ...

BRI HERIEA I FE LA search () ¥, REHPE

class Mailbox:
def search(self):
# R AR

class Document:
def search(self):

# R XA R

obj.search ()
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265 ftaRE?

ZIER—MIE X SR (AR BT o BRBNSR « CRAATE, IR E SR H A A AT
o ATLAGUEE—ASH2E, Ho R TR B SO IR I, R AR T AR ZATE < (X534
Python #2734 W DARHASE AT . HLAIDA R SEBL 7 LT SCR 2, R SIEIE 5 AR Bk
PSPSCE

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)
J

iX B upperout KHEFIE X T write () F¥E, WM FIEN self. outfile.write() F¥EZ HIRF
SRR ER I RBE A, ra H M B R A T IER self. _outfile X%, ZILEE
__getattr__ () FESEMIN: SR IETS% 1A X HEE TR EZE S .

T REAE R 0L AT RE A LT . 24 @ MR R 75 B B R B ), B g
X __setattr__ () F{E, MM 143/ __setattr_ () E’J%ﬂ-‘%ﬂuﬁﬁﬁﬂ?@?ﬂ‘

class X:
def _ setattr_ (self, name, value):
self. dict [name] = value
Many __setattr__ () implementations call object.__setattr__ () to set an attribute on self without causing

infinite recursion:

class X:
def _ setattr_ (self, name, value):
#XEBERMERXEGEE. ..
object.__setattr__ (self, name, value)

Alternatively, it is possible to set attributes by inserting entries into self._ dict__ directly.

2.6.6 MY AR Kol F B 2P LT % 7
fiE N B super () ST

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

TEFTR BT, super () K H SRS ERITH I 7 (se1 £ {H) Rt SLBIX 4, ] type (self) . _mro
B method resolution order (MRO), Ff:1&[B] MRO Hi (i F Derived Z J5HIIi: Base.
2.6.7 it KIBER H T EAHITIERY ?

T DA HE AN 504 I BT 0 4 A T IR A LEREWEAIM A ERI AT o SR —TF, 40
A E  (PIARIE AT B BEIR) GRS, Xy AEs Oy . pildn:

class Base:

BaseAlias = Base
(BT )
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(B L)

class Derived (BaseAlias) :

2.6.8 NI CIEBEFSAERIEFIERERARF X7
Python A ASEARRIE S E (VA C+ 5 Java 1958 ST )«
HASEE N AN RBP4

class C:
count = 0 # c.__init_ HEFAW J(é‘)%

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

def getcount (self):
return C.count # # R [ self.count

YT A5 A isinstance (e, C) B ¢, c.count WEFEFE C.count , BRAEW ¢ H B HEBM c.
__class__ [AIWIEIEE c RS LA LRI EE.

R E CWMENTENT, 18 self.count = 42 XFEMIRMERAE sels H B FHRAPHE N4
Sy count” FIANAH S . AR BB 0 R ASEIE A AR B FRIHER A TR R AE T R ERIE 2 S
oR:

[C.count = 314 ]

Python SZHFHIATTIA:

class C:
@staticmethod
def static(argl, arg2, arg3):
# BH 'self’ BH|

ALK TP ETRNBCR, A AR EEAGZ (L E A R e B R

def getcount () :

return C.count

WRRI AL R T 5, B HE LT — 2 (& 2 M RNBRERETIM ), A& T
A Y

2.6.9 7£ Python NI EHEHL (HH=Z) ?

XA LS PR B A e, (B RE 1 e BT A e A N s

T C++ 1, RIS R :

class C {

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

}

& Python 1, HAESHE — MU RREL, FHINBOAS BT Aol il

class C:

def _ init_ (self, i=None):
if i is None:
(BEF )
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(750
print ("No arguments")
else:
print ("Argument is", 1)
XORGEAAER, (BAEs b R,
WA AR AR K S5 3%, filan:
def _ init__ (self, *args): J

AR R REE T A T E

2.6.10 £ __spam gYyB}{%1% F—/ 24l _SomeClassName__spam BJEEiR{E R -

PAXUT R ZHT S i B 44 e BB, DA DA— o] B s 38 ) 0y 5 SCRFAAT AL B AT BN __span
FR R (BRI TRIZL, Z2L2EH ML) CARYLEEHSN _classnane__spam, HH
classname ﬂgé&&%]’éﬁ%ﬁﬁﬁQQT:ﬁU%EH@?ﬁﬁﬁ?@éﬁﬁ$o

PRIRAF T DATEZE R NFRAS ISR s T (ARSI e, bl 20T 6 TR 1) 44

class A:
def _ one(self):
return 1
def two(self):
return 2 * self.__ _one()

class B(A):
def three(self):

return 3 * self._A__ one()

four = 4 * A()._A_ one()

it SRR, XFF A RERUEFA S PR A NS S8l DA R U FAA e ¥F22 Python A2)7 AR
AT RN LA

&SI
FAA AR VAT U T AR PRI AR 61 o

2.6.11 XEXLT _del__ 7%k, EEMBREMREEIFEAAE.
A JLA AT R SR
del AR M _del 0 — BIUBBAX RIS MARHHSHIZ A 2P _ce1__0.

WERARABARSS A B & R EERE (MIR A T3 A S AR5 U, TR AN ST A i 119 1
F13), SUNTRUKGEA 2 a1 % . A Python /R 2 LM IRAG I X FRIAERG 1, (EAERHR S5 1 (1 e
Ja—AGUNHRZ IR, BERICEES T e 2 Bt a4 20247, N __del () JriknlBESTEATT 5
BEALA I ZI BRI o XN T H B FEUE AR AT . B, AW RI _del () JikR
PABEBUBU AT . BT ABAT gc . collect O ASRMIMATRIR MISRIE, H 32 A £ —LE050K
TCA S R L -

RUEA B Il icas , AH 24 5% G2 0 FH 5 S8 isp e 8 6 52 b e S a0 close () YRR AT &
F. close () HYEW PAMEEREERG I FXI 400 @tk EAEEEMA _del_ () - _del_ () W 2Y41HH
close () I H close () N Y4#f L9 T DARE R — X R 2 Ui H .

73— BB RIEERG | MG R A weakref BB, B FLIFSR 1M X RIS T 8. B, A4
AREHG LA R ST AR G M 555 U (WEREZ i)

Wi, WRAREY __del O JRESIK T RE, SR EEHEITHE sys. stderr,
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2.6.12 IN{IRENLAEHAIFTBLHIAYFIZR ?

Python R£igsi2 (B ERA) MSet]. o AZERMME MACh S I, il B a A S pli 555
) 4 ST B B T A 52480

2.6.13 Aft4 id() HEREERFEHE—/ ?

id () AR El—AHEEL, BB G A R N PRAIE R ME— . IS TE CPython Hr, X 2R N A7HE
Ik, PreAZeE R AEAEMATF IR R Z )5, R R AR G B AT P A AL . XA
U X R

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

XA id JET AR RO R, ZHieaE TX, AT a0 PG SRR ER 1. 2 250 PR
id ARSI TIE SRS, QI8 — XA g5 -

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

2.6.14 +ABRTEILMKE is SEF#HITHRI S HHEZEENE ?

is R TR R GOSN . a is b T id(a) == id(b).
SR E R RN R AR ERTH S, a is a —FiRM True. SFH MR 2 1 18
W UG . W LSS AN —FE, B A S SRR [0 7 R E True B False.
B2, BOAHSEENNE R ATE S B0 e 35 R A TTEACH ZE AR . —BokUE, APAR 3 il
K} 5 G5y vl DA E Y -

1) BRAEBRAEQNE TR 2 PR IR A SR 5 5y o FEMREHRAE new = old ZJG, ATPABRIE new is old.
2) CEXF B AL LT AR, MEHALSHAE . A ERRMEIRE s101 = x 25, W RAMEIE

s[0] 1is xo

3) BxtG, WEHXRRIAREAAE—DIB]. TEMMERAE 2 = None Ml = None ZJi5, AIPAMRIEa is
b, A2 None ZHBINF5 .

HAKZHNG T, AV S A SE PRI, 10 ROR AR SR, JEHGZ AN R B A S5 )
T B, B0 int Bl str, FEAMITIEAR—E 2 B pIxt 4 :

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

>>> c = b + 500
>>> a is c
False

>>> a 'Python'
Py’

>>> ¢ = b + 'thon'

>>> Db

>>> a is c

False

AR, PIARAARIIBEBl, SR AU —E AR

>>> a

[]
[]

>>> b
(BRI
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>>> a is b
False

(B L)

TEARUE AT, Gt T — SETE A 0 G B 0 ) o AR =

1) 140 PEP 8 FrfEReas, MR S0l None ELMERASINTT . ALK AU BEE AR B IRRI L,

H A DAGE S 5 HA AT BE R 7 R (L5452 False IR ARG «

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

3) G E A% B S BUACT I, AT I A R By AR o A A AR . R AR S 2

float ('NaN') XH5H B AHER XL TH.
fihn, PARE collections.abce.Sequence._ contains_ () HJSEEIACHD:

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

2.6.15 —~FIunfaiEHImbL BB R EME— N F T B HIP ?

BRI RSN, S __new__ () JAMIAR _init_ () K. JaE RAE N SEGIRE)

2 B isAT, XN T AN AT AE S R R R R T
P A X LA AR A — A S BT SRR [ 2544

from datetime import date

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

class NamedInt (int) :

"Allow text names for some numbers"

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

class TitleStr(str):

"Convert str to name suitable for a URL path"

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

2.6. MK
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X BT PATCAE ]

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

>>> TitleStr ('Blog: Why Python Rocks')
'blog-why-python-rocks"'

2.6.16 HixINAEFESLERER?

G FE T HRZ functools.cached_property () Ml functools.lru_cache (). HIFTESE
BilJ2 G EAFREES RN G B AL IR T EAFEES

cached_property 77 X AUE 1 T A EZ M SE I E. EASBIERSLHIRTIT . BBAFH I kg R
BAESE I A N BR B

AR, M ASBURBRR B, AP A RO DR B, RSBk, B
BUR A M. AT DA TR

Iru_cache 7531 M T A hashable ZHTITE . EXBIBXTSEBIRGIAT, BRIERDIBCE 7T AT -

/DI LRI AU B AT AR E 1Y) maxsize B . B IIBR AR SEOI 2 ORFHFIG, HBIHIE R A7
WEE AT 25 -

XA T IR R 7 5

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.
J

T B R E station_id MASERAS . QNSAH & SE1 @ M2 nT AR X 5, W cached_property J7 = AN Fd
TR A &2 TE YA ) Je e Y TR

Bk Iru_cache J573UTE station_id W] ASWHATARGE ], BHFEEEN __eq () Ml _nash__ () F¥ELAMEZEFEE
A 0 0 R 56 e 1 1 BB

class Weather:
"Example with a mutable station identifier"

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

(BT ID
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(B L)

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

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

def _ hash__ (self):
return hash(self.station_id)

@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 nfar I .pyc X ?

M WA ARG (202§ C 4 2 SRR 2 R RSO A T ksh) AR ey SCPFRTTE H R
_pycache_ THRTF2AIB—MEECHIFAMA poye M. % .pye SUFRHZFRIT LA H 5
Py jC)#F@*EW, FLA pye HJESE, HPIRIER N MR @ E /Y python AT & AR . (FE1L PEP
3147,

.pyc AT RES 0RO 2, R 2 — 2 UM SO T 7E 1 B SRAFTERCRR W) 8T, 3XRF gt J0 v A1 2
__pycache__ T H. BRUWPAKAF P LR P A — H s TR, BiA vl BE & A AURR ) 8
Wiz Web ik 55 #5508 T X FPig i

W 4Fi% B T PYTHONDONTWRITEBYTECODE MlEAr &, & NS AR I H. Python fEfS 67 _ pycache_ T
HR R E B S Az FHF (BUR. FAE2S 1464 ) 1), .pye SCHRE B 2h g .

TEf = 2 PGS 1T Python AR A 20t T R A#AE, B 2A18 pye U BRER—1Em
ERIBIH AN foo.py, BFRAT H M xyz.py, 51T foo Bl (GELHIA shell iy4 python
foo.py ), W&k =xyz A — .pyc, BN xyz @HFAN, HASN foo E .pye XA, HH
foo.py NEH T AR,

Hi 4 foo AIE Lpye UMF——RI N RALT AR BIRBIE .oye UM

compileall E"iﬁ%o
py_compile BIRAENS TN AifAT BRI . — P2 A2 B A 2 P 1) compile () BREL:

>>> import py_ compile J

Al PAFIH py_compile #l

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

XEEKE pye XHB ALY foo.py MIFINLE FHY __pycache FHF (BHE R AT DAHE & 7] 3E
cfile REEFZITHN).

LT A compileall 3R H B4k — A8 24 H R N ITA X, HEAE ST IRR M P isfr
compileall.py F25 S E 49 Python SCHEFTE H S AR R A

[python -m compileall . ]

W
=

2.7.2 I B S RRIR B IR ?

FEH AT DV B FUE L4 )R8 & _ name_ RBHCOWAFK. WHMEN ' main_ ', BFHENHA
BAT. HH, FEE A B R R A AT D B B R AR, X AR B E A I F] b T
__name__ Z A &PAT:

def main () :

print ('Running test...')

(BETTD
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(B L)

if _ name_ == '_ main

main ()

2.7.3 ITILRREELFEAN ?
B A TSR :

foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

7] R 2 AR RF KA T DA 2 TR

e HHEHA foo

N foo B4 RAL B

o % foo HIFIRIMAT

e foo § A bar

o N bar QIESE 4R E

o 4 bar IR PAT

s bar FA foo (HRILEAE, BNCEA DA foo ML),

o SAMLHIZERM foo_var AR RHEIL foo, MMRIXHE bar.foo_var = foo.foo_var
WJE—HRMT, B2 Python M 1&A 5 BUXT foo IRERE, foo M4 AT S FHUAARZ 211
MR import foo , SRJEZEIATEARRHAS I foo. foo_var Bf, 2&AFFERFIG.
XA () =Rl REMI R

Guido van Rossum ZEI SE &R Hi ] from <module> import ... , G MAEBERE T . &R
FARAZ BRI R YA R R RN B R XE MW R AR T NAHFPA <module>. <name>
IEG .

Jim Roskind #EI A METHES N IEE LA T -
o B (BRER. RBFIATRE S ARERLWE)
e import 1EH]
o ABRATIEEACHD (RFERYE A TR AR AR &) .
Van Rossum R HGX A, 2 import HBIAE—DarBry iy, (HEFSSA R
Matthias Urlichs #SOM ARG HEATE AL, 15150 5 AR E R A4 .
X LEAR T A HHEF .

2.7.4 __import__('x.y.2’) iREAY= <module 'xX’> ; ZINEFE] z I ?
N2 B ] import1ib A EREL import_module () :

[z = importlib.import_module('x.y.z") }
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2.7.5 MESAMBRRH#T T REHEFHSA, BEDHRFRUGHE. ZRAFA?

TR —ZE A, Python fUFESH — U ABTERISEEUBLBRSCIE . B0, FE— A REKRE 1,
BRI 2 A [ B BE RIS, R A B RHORE S — MR I = AT . SRR AT ORI
CE SRR, AT AT R4

import importlib

import modname
importlib.reload (modname)

S EMEARIFIET Tk TR E T AT IERN

[from modname import some_objects }

SRRSO AT — IR AR o ARBEHR LS T 2R 3, I R & AR 2858 U LA 2R 5501
XEEATRE S S EA TP AT N

>>> import importlib

~N

>>> import cls

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

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

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

False

HEHESXT G id FTEHR, MRS —H T4

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

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

i S E W iE) &

3.1 Aft4 Python (ER4E# KR AHIES) ?
Guido van Rossum 1A A i I adEdE 7o AR R A A, I HRKR$R 13538 Python ¥ (HTHMTE . K%L
NAE— BEHA] JE 2 E i ok

W TR THR/ATRAE S, TS B 0 415 AR EEE Z A S B /K CREF B g
XEE S A B

if (x <= vy)
xX++;
y-=i
z++;

WERASAENE, WRIAT <+ 15A), (B MARVOA TR OO IR, B2 28 FEH C FEF A
WA RAMITEERR, AANT2TE = > v iy BEED.

PR A TGS R AESG S, A Python SRR S K AAAE MAE I 9E . 18 C A2 AR CE LSR5
e TESTI T B 5 AR WU RIS 2 )5, 24503 (BER M) 75— Rl XUk i AU IS
AR NEEA RAEFIR) -

V2 Im i AR LR/ A5 AR S B MUIE— 47 b XS AI 24, IR TERI RS, 5
AT RE P 2 T TR 1. FEARIESLN, MBIV IZE SRR (B, 20--30 47) . 20 47 Python AJ DA
SERLEE 20 47 C B2 TAE . IXAUAE T I%A FFIR/ES RS - Jois p i DA B i )2 9 B 25 3 2
HAWEE - BEFg R EEE BT

3.2 At AEBEMEREHEBETFENESR 7
WA F— L

3.3 At AFERUTERER?

FH P MR BB 4 BB

>>> 1.2 - 1.0
0.19999999999999996
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7t HikJyikJe Python Hf—> bug, HIIARIEAE. X5 Python XAMNK, 115 EEF-G AT BT &
BFRARER.

CPython H1f¥ float KA C IHFH double RAPMITFfiE. float MR ABIERIRERE (EH
53 i) B —DEHE AR, W Python (] C 4845, IS MO AL B rh B BE 1 S BRI T
MIBH.. REWEMFSIZHEINE, Python FATARMTWEZRATHIIES , 4 C Hl Java,

VFZ T DAVERRAHI ] U i 2R RO AN RE I B SR B, AER A DA R i) E:

[>>> x = 1.2

1

N = AEREER S T HERI R 1. 2 ARFEGD) L OUE, EAEEETE. EIBRPLES L, SCERrFaH
e :

[1.0011001100i10011001100110011001100110011001100110011 (Z 34

J

BN N - A

[1.1999999999999999555910790149937383830547332763671875 (‘f’ﬁ%ﬂ)

S 53 AR Python P RUBHR AL T 15-16 SI/NIUKKTIE -
SORHSCRIARRE, TS Python R P # R —3 .

3.4 At 4 Python FIFEBREART[ER) ?

AL

—AMRPERE: FIE PR, EWERNTATTERI N N E RN, I HAFMEE K2 EE A
AR . X MR TCA MBI Z X AR Z —.

H— L2, Python "R FAFERPAN SHy—HE “HAR" ATMBIVEEASRFE 8 SOy HARLE, A&
Python w1, ALA[ZHEERA SRF 5455378 BRI HAAE -

3.5 At 2w MEREENLTIERPENXER “self” ?

XAEAAEE T Modula-3 1575 . T2 MIEH EGAEI 2w A 1.

HoE, WHRERERE, SHRRINESEE RN R R AL &, ik self.x B self.meth () WA
THREHRY], RIEEORANERRE L, WAl S sIE. 78 Cr+ o, Al DA i i/ Ry & s
BRI (i R AR WA b HU)) ——(FUETE Python HRlAy Ry A REFE I, BT LAAAA AT $R¢
gfgﬁ REBAAE . — 28 C++ Tl Java G Al ZORSEBURIERA m_ BIZRE, P Fh fid MK 281 5
KA.

H, XEWEYSZE RG] SN E WAL B ORI T8 Cr+ oy, QR AR 2
MTERAER P ES I LT E, WLBEH - Z84F - 76 Python 1R 7] PAE [} baseclass.
methodname (self, <argument list>). X4FHEHT _init_ () F¥E, FHWEH TIRELR N
VEARZEY R W) 44 1) B2 IR T b 2 DASRE by =X FH B 2R i i

Belo, BT ASRIREATER T T Python K RERAR R (HRUGE L) AE R EUA IR E Y R L8
Aph OF BBCA WA 4 )m)) WRAE, b ASE R 5 S I Reas— MR S T e — S B AE
HMAZ—NRAE, CREElEEEIIHR (R TRERER ). Cr+ il AEIDRMEE X — i, (12
Python #A AN, AL TXAHYMGIA BN SR (A B self.var RFHIMFD TX A
A R, WF R R, WSS self.var FRE XTI IA MBI R E 2 PR 5| A D% R
SEBIETH % BATIEGL, R A AL B AP AE TSR B firfa 25 Al 55 24 Python (2 Fi] W

A 251
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3.6 At AT RREREXPMIE 7
{1 Python 3.8 JFA, AN !
LIS MU SIE AT <= TR s R

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

W2 PEP 572 T N -

3.7 At 4 Python MHLeThEE (f3n listindex()) EAKGEAREE, m
Hihzhee (BI40 len(List)) €SS ?

1E 40 Guido il :

(@) XFFHAEEAE, FISFORIR R SE A S W5 - Wi (A sREdes PaEIEA

MRSt WBAEL e BRI R U B MR ICTR . U — T IRATTRF x*(a+b) IXARRY 22 5

5l x*a+x*b A G, PARGE R OO FF-S-MUkH A S iy i FE L o

(b) MR EA len(X) (IFURII;, WURITE B ORI ZFAFARVTRKE . X EFRATPIRF: 45

RR—RE, SRR AR M, P03 xlen() I, AT ZHITE x 2R SL Bl O

WA g, B R MEAIRIE len() IZRADRII A AR . UBA LIBIHIEA getO) B key() T7ik,

AR IAFISA write() TriERS, FATER SIS .
—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.8 Aft4 join() =N FHBEHEMARIIRNTAHSE?

M Python 1.6 JF I, 2 FFFRAE A ST R SLRUTME A, M AR YA N, KBy (L 1 B 5 6 4 G
String LS BREUTHR BRI RERA . BCSE R ik PR S BME W 2R E, (HRITAL— S 5L
AEPIRIG— 7 A2

[n, ".jOiD(['i', v2|’ nAu, '8', "16']) J

R

["1, 2, 4, 8, 1le" J

FOR X YA A8 DRSS

AR XRRR sl B EAFH SCAR (String Constant) [ B RCREMBHEER ", S5 WiFE, (25

FRER SO HE— AN E . WRAESE E B FAF R I A AR L e X e vk, IR 248 b B i i H

TEXCF EATTH .

5 AR UGEE X RER . “IRELPR_F AR R A AT R R R R . R 2T

;filﬁlﬂzo HTERERE, 8 split O FEA—DNFRRTEUTERSEZ, FAEXMELT, RES
#:

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

SERFFER SIS, TSR0 i A AR A 5RO T (SEIRATL SR EREZEHS)
Join () RFRFRIE, FNAEMIIVITIENT, B TRA R FAFR SRR, HEAEHIRTT
FZIEAE S . W EASEOTI R TSI M4, G0 1 T i ORI, AT
AR AL S JE G T

3.6. At aAFaEEREXPRE? 39
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39 REASR?

WERBA G| R H N try/except fUBBURAERERLN . b LA R ARIEFEIERER . 7E 2.0 Z HIRY
Python it A i 7 X il A

try:
value = mydict[key]

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

HA BRI dict FEALAIHMRASA key I, AR WERAZIXAERTE, ARBUZ RIS -

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

Xﬁﬂ:i§ﬁ$¢§ﬁzﬂgﬁ§§ﬂ, ﬁﬁiﬁﬁ}@*ﬂﬁfﬁ value = dict.setdefault (key, getvalue (key)), ﬂiﬁﬁﬁ%ﬁ%ﬁﬁ
Ml getvalue () RIBEH, FNTEFA R TS HEATIER .

3.10 5+ 4 Python ;& switch 5 case &4 ?

ERYL, FEHAL D SOERISAE— AR A A R (S {E A SR I AAT AU B, AL Python 3.10 JF
BRI DA B L mateh ... case TRARICHCFIAE, BURHE v 20 HE0E . — BRI AT

ZREIT— &RV if. .. elif... elif... else,

X TG E MR AT REPE PP A TR BRI 0L, AT AR — A>T, o case ELIRSRS B SR I A R &R B4

functions = {'a': function_1,
'b': function_2,
'c': self.method_1}

func = functions[value]
func ()

XFTFRGI I, ATLAE I getater (0 WERRBARE LR dokt— i -

class MyVisitor:
def visit_a(self):

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

J

VIR B IS, BIANAGIH Y visiv_ o WEREA AR RIS, WERIER A AZ G, W
W RS R _E AT ik

B B R4S, 58 C |y switch-case-default APFEEA AT RERY, HE HEME, thILELE,

311 U FRERBRPENEE, MEERRSETRIERGISE
eI, 7

BE 1 REWE, RS AR Python MERRIHERE 2 />—A> C HERRIT. LLAN, R DARE RS [E]H Python.

HE, — A58 RE LB TR EX) C R SR .

FBE 2 FIEME, Stackless Python F— A EH R ITAI MRS IEER, FTRARES C Mtk
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3.12 At 4 lambda FRiEX A HEBREIED 7

Python ) lambda kAR GEAL & 154, A2 Python HYTFAHESLN BEAL B R EAEFRA NN B R T ). 28
i, 7E Python t, XIHAZ—A"HEE A, 5 HALEF F I GERY lambda JEACA[F, Python [
lambda FUE— LTS, ARG SR .

PREE 2852 Python WSS —AEXF R, I HUA] ATE Rt sk 7 . P L1 lambda 1 3 Jey s S
By ME— D0 RURARAN TR B R E A PR - (AR R — MR B Eoe R (ERY2EALS lambda ik
KPR RS2 ) 1R & !

3.13 T[LL# Python ¥ AHl28RE, C HHEMIESTD ?

Cython 247 A AR A& MR Python 41k C 7)€, Nuitka ;2> Python 5% C++ fUH5 18 2% i
o5, HHRE X 5E ) Python 155 .

3.14 Python i{T&EBAE ?

Python PYAEAF ERFOAIHTIUET- 52 5. Python HFRIESSBLCPython 15 5|V HORRM AR AT AR R, I
(9511 53— FIrBU R CHE T ORER, s FMA OB Ko I 5 28 HA 77 Ay 09 IR B 2
oo HEBEHRHE THFTRR Il . BRI 5 LR R 2 B M o 2
i, JUHESCEL (A Tython 5 PyPy), ATRESRBURIAGHLIN , W55 AR L EE. SR Python £t
WM | 1T AT 17 A R E 5 7 2 BB RO R

7E—4& Python S, PARAURY (7 CPython b TAEMIMRAF) T HESHFE/S Ui AT

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

Sebr b, 1 CPython G IUHTHE s I7 58, BRUCH £ RUBIIRIEAR 2 KA Z BRI SCHE BRTAT, W 248
) GC, X LSRG L BE AR I BLAT REAR I A R Bl e (RSP )

AR G5 5 0] T AEAT python SEILAAURD, IR R 3 PSR sl ] wieh 1HA) 5 TCIR NAFEET &
wnfer, XHERARLC

with open(file) as f:

for file in very_long list_of files:
c = f.read(1)

3.15 Aft4 CPython A& FAEESRILIR O HE ?

B, XA ChRiEReE, WICRRERAE. (21, FAHAIE Boehm GC . BEHEET X L& FILTFE
(EREIAETVE) MiLgmARn, RS EEAR FREHL, HERNR5EEBERR; Zik Python Y, 7
BERANT . )

24 Python fi A B AW AR T R EMESE ) GC s B — AN FEMMS7 1) Python Hra] LA GC FEHRAME:
IR A SR B AR HE ) malloc () Ml free (), I A Python (M FIFEF il BEARE A 478 malloc () Al
free (), FHAAHZE Python LA . BIAE, CPython RJDAE HI TAEAMTIERESEEL T malloc () il free () HIAR
PN

3.16 CPython R AT AFBEBABEARE?

%4 Python iR}, M4z Jryfir44 238 o Python MG IR RIHFA BB BOREIL . WRAFAEGRERS AT, aT
AE A X ARG OL C PE M RCAY L AR AN FT REREAEY (B8 Purify IXHER) T H AKX N ) . (B
s, Python 7R H IHFBE N A7 2l B BB X &R

UNREE5 ] Python TEREHUR MERICLE NS, TN atexit BIHGEFT— %L, SRMHIM X L A2

3.12. Hft4 lambda REXFHEBEED ? 41
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317 Hit4F B TEANTIRMIELE 7

SN FRTCAH BIRAEVF 2 07 SRR, (B eI 7 A AT BRI . SO T4 /E 22U T Pascal
records B C structs; EA1EHI A RERA A I JBUHA AT — A0 ZH AT B A A A S Bt 4 B /N2
Titk. BN, —AERRARRR AT IE 2 A s = AR A T AR R

7 I, SIFREAR A AL e R ] SRR A AR B M R R B BE A
MIXFSR. BN, os.listdir ('.") R MRUEYHTH RSP FAFRINER SAREZH BN
ANSCPF IR A H ST B AR ) R S AN 2 T

TCAR AR, X EWE— HAIE T oo, SR EB I E MR . SIFE AR, X
HRIHA M DNESSI R ITR . RAAZEITCR A DA I key, PR BERFTCAH MRS R AIE key .o

3.18 FRE40{I7E CPython LAY ?

CPython [{)51| 5 Fr g nlAS K EERRLAL, A e lisp WG IHER . 1%L B X AR SR 05 | A 3 4%
AL, FEAEDFRESH R B 8 ) A R K B 4T

ERFRTIINK ari] BEAERA SR R/NSRT I BE TR .

AN SEEAT , FFREES AL RN HR T — 28T b I R o B A S I 0 i P s 24 %04
WA, S — LA 2SI, AMEAERE T ORI LR AN TR B PRl A

3.19 FHZEN{I7E CPython LAY ?

CPython [ 7SS BN AIRBE R/ NI A . 15 BRI LEL, SXAERZHECRFOL T A # (H AT L
f5) $RBETHEAFRPERE, JFH IR

FHE TAES XM hash O WERBOTE FH AP EEM SN BB RIS . W75 SRS S & Tk
FERYFD- T RNE A ;s BN, 'Python' FUMATS NI HEN -539294296 i 'python' XA HAHZE—T A
MR R G A B AT BB 1142331976, Bl J5 M v T REB FH S 1T BAE — > PR B 4L oA W A IO A7 7
F%ﬁﬁgﬁ%%%ﬂﬁﬁxﬁ%%ﬁﬁ,ﬁ%%ﬁ?ﬁ%ﬁ%ﬁm%ﬁﬁnWﬁoiﬁﬁwom"%
M

3.20 HitAFH key AHRFTLH ?

T UG AR S PO SR ET SIS A fEDR AR B . AR AR g, WIHE T RER Ko Ae e, T
SIS AER S AR . B2, W JoR il X R IO I e T A SR, ek
FEFIABYEH « AR5, BORZIEAEF I AP E AR R, FFICEREIE, FOVHRAEAR. 10
RIRERIAE, BASKREE, FAEZGAER T REIRNES A AR .

WERRIE A HSRRG 7, R ol PR o oodls R tuple () G004, HA%&
H5%02 © M. Jo4l@ AT, IR AR /7 g

CAFE A — LN 2 A 56 -

o WA HHhE (X5 ID) S ONEEA, BOMARRI E— S EAMIFEES B R, ERL
ARE]; pln:

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

251K —> ReyError 5, PUONSE “ATHMMA 11, 21 B9 id 5H—A7H id Al Ba)iss,
W% == R ER LG, AR is .

o FNBRMN R IEATR S X B, RN 2R GBI AT A S B B 5IH, A5
S AR R HEATCFRIEER o

o ARVRSIRMONEE, EETFHPARBIEN]. MIREINSICE B IR, X AR i3
MEPABRBRROBE . BB — N EH B TFIALRIRH: d.keys O HHEMEAS AT HETIAT B
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o REPIFRAMEF IR S, ARSI AU, B UGE AT AR HAB R TR 55 4] DA
AL SR ICAL . AT ] P 7 VR DA B S 1B 1) 7 it P ERE AR L AT B I8 14 i A 3 G A
LRI HAFI XS & P BOCIRIA

WERARA TE, LA R AT PAGERL XA A, (B e e A0 | FERU s AR AT DAKF— A T AR 5 Hy (AR 0 e A
—REBEA _eq O M _hash__ () FFIRMREBI . RISIRDAHHRATIE T (SO AT
A HAE) T IR AR R A A (A% T 0 (BUHALZE IR ) PO R E

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

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

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

&

R, W Bl T R0 R B0 R BN AT DA SRR i H ) R RE P T AR A2

BEAN, DRIELAN, MR o1 == 02 (Hlol.__eq_ (02) is True ) M hash(ol) == hash(o2) (H]
ol.__hash__ () == o2.__hash__ () ), KGR BT, WUERARRGER B X SR ], P HiLAH:
fth LT hash [ E5HIRF 25 A

X Listwrapper BYIEOL, HEALRREOT 5 M AR AR (0 3 i 51 il A RE SE e AR S AR 8 A Rl
PRUE RS SN T TEAH 5 SR DA R BE IR A 19 L X 8 R A4 J5 R0 WIS AN X ARE LIS T

3.21 Hft 4 list.sor() R HREIHEFIIR ?

TEPEREMRE ARG OL Y, OO THEP A il — 2 R 2 — MR 9% . L, list.sort () XFHIAT
TEMHHER . 8 THRBEX -5, EARRECHFISIR. X, YETFEHFEA, BHRS
LR ARHF A, A SRS %

WERERBIFAN R, W NE sorted () %L BLRRERBERI IR AT R P OB HIIR, W
HeFFIfaRIml . GIa, R T e e Ak 7 4 keys HEFF:

%

N o

for key in sorted(mydict):
# Xt mydict(key] W &M 4

3.22 #n{a7£ Python dhigEFISChEHE OHE 7

Hi C+ il Java 2515 5 S St ROBEHUEE DTSR 7RI A R O SR 8. 122 AN R B LT A 2t
IS AT B A R AT
Python 2.6 #¥fIl T — A~ abc BB, FuifF i Sl G B JE (ABCs). S5 I DA Ji] isinstance () Al

issubclass () KA A LH A EE LI TR E M ABC. collections.abc BilE LT —HAH MM
ABCs ffllll Tterable , Container, fll MutableMapping

Xt Python, 1 LAY 22 7 AL W] DA A LR B0 305 24 00 e CRURR R 3R A

— NP S R I T ASR AL I, R T A e AL A — 2R il . ¥F22 Python AFEHn]
PAMEIAZS T, PABRBERIERA) 5 FRINR" . RGO G0 ISR AR SR AR, o 78 m] DA I b
HIRTRTER “BEACAD (stub)” BLUPEATRE BFIE. ATDABEH] doctest Ml unittest HIBREGHS =75 Ml HESE
KM IE RIS, st i —r0H.

3.21. Bt list.sort() BHEBEEHFTIR ? 43
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AT 2 PRI AR RE 18 e 38 (144 LTS — R B AE Python MyEER U R AR . F958 b, B REMUS
U R g G Te3E AR R i S8 J@ M. BN, List.append () RGOS B ISR R IR
MECE s 2 0T TCAINAIRAY 1ist . append () SLBUR R EAYBEIEF T B, (BAENIECF PR
HIZBEIEARRAESN .

S GIAELFARFA N, HF HARW e B URA AR BT 2 TR, — 0 H 3R A7 A SR i 1) i) i
WA, BEORTEG GRS B AU 2 B Jedn S B LR &N ER 7. 2498 Python tfR VR R I AR
R, A AT B

3.23 Att4ix®H goto?

1E 1970 AR AN TR B A ZBRH1 1Y goto AT BESFEURALAHE “2 KA BRFREE AL AIE M RS . 76
mIEEY, BHEAUER, HFEREBIIT L (FE Python H2 i ] if iBH)FI or, and PAK if/else
k) MPER () while Al for i), BN EEME S continue Ml break #41)) BLEWE T,

AATIE W] DA S8 SR B0 2 BB ES R R FH Y “45 441k goto” o 14 N i 5 vl A [ HuAsi U C,
Fortran A1 HANEF Hra GHEE A go 3 goto 4544

class label (Exception): pass # ﬁ5W3label

try:
if condition: raise label() # @E§§§U label

except label: # k4% 2| 2
pass

A FVFBER]— M EPRAY ], (X A2 X goto RN . B2 .

3.24 A+ LIRIEBFFER (r-strings) FEELARSHIER ?

TERHLDE , BATAREAZT BN BT o . S5 B AL A O BT &5 LSR5 | SF4F, B REH
B FAFER

JEAEFF R = N T O AT B O BTG A B A b P (32 1E M FEk 05 [ 2E) A ity

Ao BEIAEBRERRF A DCFC R R RE SR B 12, DA EJRUUA A H AN SRV R Sk, Savrilad i
G AR SOOI SO A7 o 24 r-string I EATRYBUN H A, LR AR RS

ARG AE A Windows B#4247 , 5L RITA Windows F ST AR 1EFHAL:

[f = open("/mydir/file.txt") # MERLF! }

PR TEAE AN DOS Ay S HI AR, HZPA TR Bl

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

3.25 Aft4 Python ZHREERER “with” &4 ?

Python A —Fit with 1HH)RERF— MU BRAGHAT BEGER , FERE AR H i AR B R QRS . 2
YOI HA JE X R 45 :

with obj:
a =1 # Y F to obj.a = 1
total = total + 1 # obj.total = obj.total + 1
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1 Python H, XAERIE5HA 2 A BIHRHY o

A, 40 ObjectPascal . Delphi FI C++ i HIF#SIEAY, AR AZEAN ERIHUNIE 73 L 20 280 51 . X
e TSI BT - AR B A TR 1R I I B2 B A I

Python {8 7S RAL . SN n] REREAEZA TINS5 1 BRI . AT PAZH S AR5 5 sl e i 57 )
Yo X EERFICIA I A B B S a5 B 2wt Rileit . 2R m s i mi?

B, R A e AU B

|

def foo(a):
with a:
print (x)
A BAR a MAAH— %0 < WL EM:. SR, Python filtfy T4 Reth IRl REERIX — . 2Bk

Ut, W a B PEPOR A KA AT MG —D2H x MEJZR, BEREXTME vith AT
A7 GRFTIL, Python [ 3l AR (S 15530 AR 1) 36 436 08 Ay FRIMfE

SR, with REMUEFRREM F B (&) 78 Python Hn] DAE S TRAE AN HSEEE . 1A 2 fff
H:

|

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

ref = function(args) .mydict[index] [index]
ref.a = 21

ref.b = 42

ref.c = 63

XA E AT ERFAFRCR, [N Python FEIATINMRMT A4 FRIEE , 1026 —MRA A T 20T K
f#T o

FIATTARE— 2Bl MU S 25 AR, BIANEET <Rl s, T B e T B i 3 ch MR 26 T
(3 I, https://mail.python.org/pipermail/python-ideas/2016-May/040070.html),

3.26 £ AMT AR with iF4) ?

HI T BRI, B BT SO R T B 2 e 5 TOR IR 8 TR e RIS OL T, 24—
BOMEEACARBATR SE T, AFEF SN WRFE, WHE with IFAPRFEMRN contextlib.

closing (generator),

3.27 Hft 4 if/while/def/class {EG)FEEFS 7

3 I TR (ABC i SRR 2 ). 18— i

if a == Db
print (a)

5

if a == Db:
print (a)

RS MO 5 — 2. iR, fEX A FAQ ME Bl , B SR UMMIER; X2k
PRI A -

F—AUEIE P B S A TR s i s A 5 TAR; MbfTaT AR I8 5 R bl o] i) 5 23
gk, AL XIRE P SCAR AT NG AR AT -

3.26. &AM AT ZHE with &4 ? 45
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3.28 A{t4 Python #EIIRFITAMKE R ITFERES ?
Python FLVFUSESI R, TLALRIT SAYA R RBEE

» 2, 3,1

T

{

"AN. [1, 51,

"B":[6, 7], # HEWMEFTETHEE, ERBRE

I o

[1
("
d

}

AIUABE ) SRV

WA, STHEC I T E D EL AT, WERSINIEZ TR, A ETE E—fr i
5. XEATWAIAEHHET , AL R R,

AN WL S 2 FEE LA W A . BN

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

]

XAFIRBRERANANICER, HEFR EE =4 "fee”, fiefoo” FI"fum” o EJ2NN 85 R A IX 45
BRI
FeVF R BEIE 5 AT DA 2 A2 ACRD A 5 A il
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cHAPTER 4

REEFHHE FAQ

4.1 & R Y HCHE B o) =

4.1.1 IR AT LA RRM X ESRERRE A 7
1E WRERES S B R R TG ISR (WERIRE & TRRERR N2, ATRABkE X —2)

XTSI, 35 ER Python Package Index s #2221 Google siHANMA4E 2T | %, 185 "Python”
TN _E— TR Y 5 B Tl 2 $R B — LA R R

4.1.2 math.py (socket.py, regex.py %) B9iRIC{47EH ?

TR BB PE S, FTREE 2 WER R, SO C, C++ s ifhgmid 20E 5 LM sl &
JnERAEE . SRR LT AT B8 2 A RIS SO, 2l mathmodule . ¢ IXAER) SCEFSAEHE C AURS H %
({HAFE Python H %)

Python Ht (%/0) A =Mibe:
1) {fiff] Python i B AR (.py):
2) M ComEREhA e (di, pyd, so, sl%);
3) (i C o5 HER B MRS s, BRI AR, HiA

import sys
print (sys.builtin_module_names)

4.1.3 7£ Unix thEHEiL Python BIARTI#,1T ?
PR S SRR AU PTPATIY, B 1777204 #! JF3k, JSTER | Python fERERS I RS .
B— A AAPST chmod +x scriptfile BiE chmod 755 scriptfile (],

BORNARSRMGE, REERTTE:

{#//usr/local/bin/python

FESCHESR —AT, BHARBTHET- G L% Python ARSI BEA2 .

AR A B A A S Python EREAR I HL IR B4R, ARLHT DA env 21 . [RILARIAY Python R & BT
TEH RO LUME] T paTH G EF, JLP A RIS Unix RGUH SRR T I G4

47
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[#//usr/bin/env python J

T &AE CGL A IXAEML . CCL A pATH RS R I SARRRI T, T DARAAZ5 ) AR e ) S8 4
RS RAT

HEHME, PR AS R K, TTREL S50 /usr/bin/env TR NHHH EHRATALELE env
FEFF . TERXFHMEOLT , AR PASSRE R IR hack J73% (SR H Alex Rezinsky ) :

#! /bin/sh

exec python S0 1+"se"

XA — A IV T, B AR __doc__ AR . Al AR IB A :

[77doc77 = """ _ . Whatever...""" }

4.1.4 Python th% curses/termcap g5 ?

XFT2 Unix R45: FrifE Python JETH & 47 Mt 23 #E Modules - H s 1B 47 curses ik, HERIAI A 2 4
%, (WA 7F Windows & AR H Windows H1¥54 curses i, )

curses Wi LAY curses F5PE,  [A]IH 3 EF neurses F1 SYSV curses HH R L ESN I RE, L ANEI@ .

ANFRFAFEESCRE . TEA AR SR . IXE IR X MR AT BSD curses BRI BAE RS, HE2
H BT SELED 1 RGN S AL AR DL o

4.1.5 Python th#Z#E35{)) C By onexit() FHEA R A ?
atexit B MAE T —45 C 1Y onexit () UM REL.

4.1.6 At aARHESLERHFFEIIE?
HRH UL 10 R (55 A B bR O IE R 8 SN R . B HER T -

[handler (signum, frame) }

PR B 724 P A T

def handler (signum, frame) : J

4.2 BRES

421 B Python ZFFELAY 2

Python 47 A W IMHRAES . doctest HEBMARELE) docstring H 4w BIIF AT, Xf Lufi 255 docstring
R — 2

unittest BHRZ— M) Java FI Smalltalk I {:{HE S f AR A CHEZE

N TR S, ARROZAERR (O RS AR AL BT o AR o 19 248 K 2 R0 BRI 2% e st
TTEER AWM S A BOMRE, By S (RO R R A RAr BT 2R ) . it
ZAh, REFP RO O AT AR B SRR AR R, X AR I R A2

FEFPIY “axJm 2 iR f

if name == "__main_ ":

main_logic ()
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FEHCEAERR P TR BT

— BARMAE P C 22BN — R ACRIRAT WA SE A, AR 2% 40 55 DMl R JBOR A DK 2847y o ]
PAKF L BT — ZR 5 I 0 1R S B B A . XL SR D5 2R B T AR, {HJ2 i T Python J2
AT RS L E SRR Sy o ARnT DA S AR TR0 4 5 DN R ol 2 o S A i DRI A R
RIXCRF S Gy B e IR e R 2 v R

R R S A B Rl AN B A

if name == "__main_ ":
self_test ()

W A Python SEERRY “MR” #2100, BI{H & 55 542 A= AN 10 A2 B A FE et mT DAXE A4 1 A v]
A EA T

4.2.2 E#H docstring GIE4 ?

pydoc FEHAT AR Python JEACHD H1 i) SCRYEAFHR A1 HTML . SR 1 SCRY P45 B R A1 APT 3¢
P — PR 7 2202 epydoc. Sphinx 1 AT AELFE SCRY AT R I N 25

423 EF—RRFRE—MER?

TE2E Unix RGP HZR TR BEBENITERMEH curses, {HE curses BIHKK T, XMEPAZE

4.3 ZEHEX

431 BEFPEEERERE 7

— BN threading Bk, REHH] _thread fil. threading BN} _thread BiHLFRHLIYICE L
PRI T S 5 A4 .

4.3.2 BEEBREIET, AtA?

— HELRRY, I TSR RN BRI ITRRI T, TR L TAE.

T ER Y R 7 VR AR T o — B ) R S 1Y sleep, b T-EARRENS 58 BUBAT

import threading, time

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

print (name, i)

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

time.sleep(10) # <-——————————————————————————— g

J

BHEF (FEFZ A L) REARIFTETR, MR ROAET! R 2 RGELA i e — A
AL IEZ WA 2 R BT A

] B PR AR 7 Y Fe AR A T BRI TR AL i — AN INF TR AR JEYY sleep ..

def thread_task (name, n):
time.8leep (0.001) # f=—=————=————————==== g
for i in range(n):

print (name, 1)

for i in range(10):

T = threading.Thread (target=thread_task, args=(str(i), 1))
(BT )
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(% L 50)

T.start ()

time.sleep(10)

HUE M time.sleep () F—DEEHIERNE, EAE SRS L, H—NINERMEM queue fit
B —A> queue XR , LERE—ALRAEAEIZATHHIT append — A~ H] queue XF G, FZFET M queue
X R BRI AR — B IR RITAT

4.3.3 MMTRESHEHLEENTTIFEE?
ﬁ%ﬁﬁﬁﬁﬂﬁjiiﬁ{%ﬁﬁﬁiconcurrent.futuresiﬁtk7 %%%Uﬁ%}iqjﬁﬁIhreadPoolExecutor%Eo

o, WESRARAE A ] > KRR, IRB R AE B E 2 EH . ] queue BLBARQIEAL 555K
Queue KA T —MEAXRIYFIZR, $2ALT .put (oby) FFIEAMICEK, HHATAM .get O Tk
RBOCE . RSB LZR B, PAH PR M55 R AT —

XA FE T

import threading, queue, time

t TEEABLKESFBENG . SRFHEH,
# RN TR B R IHFR
t (EEEGETIRABRK TS BT HEWELSE. )
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)

g = queue.Queue ()

+ BEaE 5 NIEAENAE®

for i in range(5):
t = threading.Thread(target=worker, name='worker 1'% (i+1))
t.start ()

N N R
for i in range (50):
gq.put (1)

# A &ARE A AT H
print ('Main thread sleeping')
time.sleep (5)

IBATIE AR i

Running worker

Running worker
Running worker
Running worker
Running worker

()
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(B L)
Main thread sleeping
Worker <Thread(worker 1, started 130283832797456)> running with argument
, started 130283824404752)> running with argument
started 130283816012048)> running with argument
, started 130283807619344)> running with argument
, started 130283799226640)> running with argument
started 130283832797456)> running with argument

Worker <Thread (worker
Worker <Thread (worker
Worker <Thread (worker
Worker <Thread (worker

P oS w N
~

~

g w N PO

Worker <Thread (worker

ERBLRA SR APICE L5 B, Queue JeRHt T ZFE 1
434 EREYLRTEREZEREN?

Python VM 3£ {ili i global interpreter lock (GIL) SEHafR [ —HE R — e fT. @i Python H&
TEFATSFE S Z U e s Ui nl DLl 5 # sys. setswitchinterval () $§4Z. A Python f
FIBERE, TR TR AR —5RF8 X C AU SEE# 2 11 .

PG b, BARR SR EE BARY) PYM FAT I S B8 W fRE . i schs b, Xy a2eZd (int, list, dict
&) LA RN “RIET7 BRI .

ROk UL, THEEEAERE TR (L. L1, L2 2515%, D, DI, D225, x. y @04, i, jiint 484 ):

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

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

X =Yy
x.field =y
D[x] =y
D1.update (D2)
D.keys ()
ESLY S Y iOF
i = 1i+1

L.append (L[-11)
L[i] L{3]
D[x] D[x] + 1

RS SR 1 B ] RE AL G5 | TR N B SRR X SR G __del () Jrik, iXn]
RES E—2ep . W BRI T R B SR U AN . QA BE N, 3 B B

435 THeMR 2 BRBEHS 7

global interpreter lock (GIL) @ H# L4 Python & s 2 M 45 4% EIT iy, B ULF) By
Python g HATESRINE GIL A4 BEiz1T, FrAZZAERY Python A fy HBEA RO —4~ CPU.

1£ Python 1.5 IffC, Greg Stein J & T— 522 b T 4 (“free threadings” #p7T ), #I&T GIL, Ik
FEW GRS . Adam Olsen f T U AE MR python-safethread I H B T 25IAYSELS . AERZ, H
?5@)77%5% GIL T {5 TR B A, 33X S I B AR R A P () P BB A A R P (/018
30%) .

EX I KRB BEAE L B gs FAR G ] Python! R HFERHL S AZ * R *, MARZE * &
74|‘§|jg *, ﬁ“)ﬂﬁ/\] concurrent.futures *ﬁﬁ%*ﬁ’\] ProcessPoolExecutor %@&%1%?—4%%5@7?{2, ﬁﬂ%ﬂ'f(
HXME 5550 O 245, PIPAfEH multiprocessing SRR ALIIK)Z APL.

WM C HiRmARA H; [ CHh BRI R ANAES I, R AFELAR AT C RIS IR
GIL, iEHABARNAT. 2110 Fl hashlib SFFRIHEFEAC 2XFEHT
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WAL GIL MR RS IRSEE, A2 ERBl MRS AN ZILEX g, AR, Xd
AR BT HERF 2 MR EIEA ERIRE, e —MRER T 28080, /R
BORFETFAFER S GATEA, XIS BRSNS T . AR REMEA B C M A AR
PIFe, XA AR RIS B EREAIRS . 55

FEL 2 PRBEK LL T AR A5 n] EAEAT BRIIHIR) A S A, DROA R RRAY I BBE SR =T R Pt A . SR =07
PR 5 1) T F] FUARIF E N TR o E 2 RS AR RS T A BE TR 22

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

4.4 HASHith

4.4.1 EEEMIBRSCHF 7 (DA R E A SCHFHEREIERE - )

fﬁﬂ% os.remove (filename) B os.unlink (filename), £r& os ﬁi}&%z’%ﬂﬁ%j{%o ﬁWj/l\l%lﬁzEé
—HFERY, unlink O ZXABREE Unix REE0 M H 945

TREME H 5%, WiZEH os.rmdir () fi] os.mkdir () A]# H . os.makedirs (path) &4)# path
FUEMIAFFAER H K. os.removedirs (path) N MHERILHAY H %, HEEATEGEZ0; ARSI ER
%’l‘ﬁ%%&ﬁ*ﬁwﬂ@, ﬂw\@ﬂﬂ shutil.rmtree (),

ﬁﬁﬁ@j{{#mw\ﬁﬂ% os.rename (old_path, new_path),

MR F AW S, i £ = open(filename, "rb+") FIHF M, SRJGHEA £.truncate (offset) ;
offset B\ Y ETHERALE . WA AXIHHH os.open O FTIFHISCHE A os. ftruncate (£d, offset),
Hop fd @& SCUHERAF (— A/ NEERELD) .

shutil Tﬁﬁ%@@ﬁT*%ﬂ‘}Ej{{#ﬂ@@ﬁ(, @,ﬁ;‘ copyfile (), copytree () 5]:‘[] rmtree (),

4.4.2 BEEHIHF 7

shutil B E A copyfile () PREL. W, 7F Windows NTFS % I+, ‘B A& il E:ACH G , AR
il macOS HFS+ %5 LRy Ve X, REXEBIER A . BWARE H SRR A cEHE, R HH
shutil.copy2 () AJDABRE RS ((HARRETR) BIHE.

4.4.3 BHIZE (HBEAN) Z#HFHIREE?

LPLE A — BERIEEAS, BIFE struce B, AT DABEIRCEL E TR B (Gl R AT )
(4R e d0e ol Python X452, L2 IR4K.

ZEBIATE, AU 2 ST AR S FPAS B — > 2 B A — A 4 oy A

import struct

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

LR > SRR T b NFRRR R R Q) i
TR CREE (4.

X AR (Pl REGT RSN R) , AR AT LA arcay Bk,

O #ik

TS BRI, 7R A BERRE AT IR SO (X B open () BRELEA "rbm) o 2R
(BRIN) A mem B9GP LASCRBERETIF, £.read ) 2IBM] str XF5, MAE bytes XI5
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4.4.4 {lJ3F os.popen() SIEHIEEARE[ER os.read(), XRAHA?

os.read () " MRZERE, BEEYUNEIHIAT— /B REERBFT I SCF . os . popen ()
DA e — RGOSR, MR open O JriARIIAREL—4E. L, REM os.popen () A7
HAETE p HEEH n ASTFATRIIE . AR IR p.read (n) o

4.4.5 £#i5iE (RS232) &0 ?

XTF Win32, OSX, Linux, BSD, Jython, IronPython:
pyserial

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

4.4.6 At 4axiF sys.stdout (stdin, stderr) HALEIEXEE ?
Python S #xf % J&—NRHIE)ZE C SO IRFF 2 4L .

XFFFE Python Hii 8 P ) open () PRELEIEI ZHCCHEXT LKL, £.close () M Python [ BERFHAR
WCNE KA, I HSXFRZN C SCHRARAT . 16 £ Bk B mHE, Fridsiiob s B ahab .

{B i1 stdin, stdout FI stderr ¥£ C Bk LA , 7E Python Fi &% AT I IR ALTE . 124T sys. stdout.
close () £4¥F Python [F SCAEXTRATMC N E KM, (Hi2 R4 KM 52 KRB SRS .

PR PIX =35 C SCHHRRRF TS, BB IAR S f 2 X e (e, X RE< 5 mi £ 4b 3 1/0
FIAR)R) . AR SE TR EX AMAYTE, I os.close():

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

EMATAM A F R0, 1, 2 fUF,

4.5 M4 / Internet 453%

4.5.1 Python o WWW THEHA?

Z 5 RS2 T internet F1 netdata 3 P FE [ A 25 . Python A AR HRHS BRI E A 55 v A1 %
Ui web 257,

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

Cameron Laird 7F https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_
python 4Ef7 T —4145 5% Python web HAR S M 3T .

4.5.2 EHEHIE%E CGl RE (METHOD=POST) ?

Fo G BhE i POST FEGRIUM T, A7 2 AU e fa] B 3 g ?

. KR —ME urllib. request Y EH) T

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

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

# connect and send the server a path
req = urllib.request.urlopen('http://www.some-server.out—there'
'/cgi-bin/some-cgi-script', data=qgs)
(A
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(#2 E50)
with req:
msg, hdrs = reg.read(), req.info()

wﬁ’ﬁﬁﬁﬁﬁ%%mmmﬁTﬁ%¢vEm%ﬁ%%ﬁ@%uﬂhbpuwuﬂﬂwwM)QE—TC
25, AR ZE K 1K name=Guy Steele, Jr. HJifi:

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

& S
¥ % urllib-howto FEUE £ 751

4.5.3 &£ HTML REFERH ARR 7
PRATDAFE Web 4 wiki U 3831 V24 OB

4.5.4 EHERH Python BIA & EMRE 7
{fi ] smtplib F7EREAHL
N MR AR B R LMY . AN AT A SR SMTP HMy g AL

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

EL ST

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

TE Unix 240 1A v A A sendmail. sendmail 85 1 7 B AE A A R G HA—FF, B ZTE /usc/1ib/
sendmail, HHEFE /usr/sbin/sendmail, sendmail T} T HSSHARA B . PAR 2B :

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail HjfL &
p = os.popen("%s -t —-i" % SENDMAIL, "w")
p.write("To: receiver@example.com\n")
p.write ("Subject: test\n")
p.write ("\n") # 4 FEATLFH EARK = AAT
p.write ("Some text\n")
p.write ("some more text\n")
sts = p.close()
if sts != 0:
print ("Sendmail exit status", sts)
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4.5.5 socket B connect() FiEEHEREZE ?
WHES ] select FIHLANTE socket 53 170,

BB 1k TCP JEH A PHZE, /R7] DAKF socket B ARFE ZER . XA M URIAT connect () B, VRFFELAAT
RISEsER: CRNKARE) ZABE— ML H RS W .errno 54 . errno.EINPROGRESS FKniEH:
%Eiﬁﬁﬂlj , HMRTER . ANFEREAE RGN R IR FEME, B AR Z R & — TR RS 2R M4
PRAT A connect_ex () Jrif kil o @ S o B Hak ] errno {H . ZEHEATHE 1), AR PT DARE S PR A
connect_ex () --0 ﬁ errno.EISCONN %%/j?ﬂéﬁéﬁffﬁ -- ﬁ%{ff\‘@ﬁj‘lﬂ\){%ﬂ[ﬁ socket 1??{3\ select.select ()
kT HE S,

O &k

asyncio MUBRMUL 1@ M SRR K P R, BRI R 5 ARFHIER W 28 ACRD . 565 =J5 1) Twisted
PER— AT LI+ & R Ue%

4.6 HIEE

4.6.1 Python hF#IEEGMEOD ?
Al

FtE Python I 60 A T 56 BEALAGUA 75 11 (1401 Dt I DB o RILZ SMEAT saticed i, bbbt
T AR BT R 2 2 VR

REBR ABGRFEIRC 2300 . &R Wi i wiki T1R SRECEZF R
4.6.2 7f Python spinfay SERFF X (L X5k 7
pickle PERLHDA—Fld i M U TRX A (AR BE T B RAA TIPSO . %7 Bk

7 HZRIARTG) , BESh shelve FEALHAT 1] pickle Fil (g)dbm KB E 617 {17 Python X R IFFA LM
VIR

4.7 WEFRF

4.7.1 Python sS4 4 REBEHL Y 7
random FRIfE PRSI T BEHUBCE U, B PR i o

import random
random. random ()

IERFAR A [0, 1) KA REALEE S8
A VP2 A T IR A s, filtn:
« randrange (a, b) &[] [a, b) X[A] A —PEEAEL.
e uniform(a, b) {E [a, b) X[H3EH— 7S %L
e normalvariate (mean, sdev) fHIEL (FHr) 201 RAE.
WA — S G R A N P A A TR, il
* choice (s) MEZEMFH P BEHLESE—ITE.
+ shuffle (L) 2XFIRPATIEMEHE, RIRGHFEHIHFTAL.
A Random 2, ARATLARFILSEBIM, Q8 2N 0l 7 i AL AR A -
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CHAPTER B

¥ RAERNE W e &

5.1 TLIMfER CiES BB R 7

SA, TR C I STBRHL. AR, SERTBEAA P BB, 7 CRY extending-index A7 i
.

KREHOP A Python 5 HFHLMATEE A 44T

5.2 ALMfEMA C++ IBESEIBECHERRD 7

Ry, APAFE ] C++ A C T EE. 7E Python include U4 i Bl & extern "c™ { ... }, I
Python R HI N SR B extern "er o HA S REUH & Rk A C++ WAl BEA 22—

53 CR¥E, FixAHMER"

HEHCOH CY RAMRS R, RARRT 2 345 .

Cython Sz HA KA Pyrex J& 1252 M2 e 1 Python fEXI AR C AURS 4 14 - Cython Al Pyrex
753 A1 7C752%>] Python 1) C API BIn] 4 5 4 ..

UERART ZEAT UL Y Hi A7 AE Python § R C B C+ PERYIE L, ARATPASSAME ] SWIG %5 T H Kt
X LR BRI BM RS SIP, CXX Boost B Weave 2 T3 C++ R &

5.4 n{a7E C I IT{ER Python i&4) ?
AT LR AE O B 2 B BN PyRun_SimpleString (), 2 BAFHFRSHUI FAMI _main_

1) BN SO AT HAE RGP IR [] o AR KA S (F13E syntaxError) BRE —1, QIARARAHZETE Z A5
P, BPAM#EH PyRun_String () ; F§{F Python/pythonrun.c FIAF PyRun_SimpleString () HJIEID .

5.5 a7 C th3HEE Python KX >K{E ?

AT DAYE ) Fif— DR A 2R Y BR AL PyRun_String () HEMIAFRIGARICAT Py_eval_input; B SfTEA
3, RPHSRAE IR [0 4550 .
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5.6 in{T M Python %5 chigH C BY{H ?
XX SRR A, IR 2o, PyTuple_size () ¥FRBIHALEM PyTuple_GetItem () FfiR Al FEE
R[5 ERI . X TR A R L pyList_Size () fl PyList_GetItem().

YT A7H, PyBytes_size () PRI HAK B PyBytes_AsStringAndsize () RFFE{L—AN4g ) HAE AN
KRGS . TR Python AT ER Tl BB A28 FAT R BN C ) strlen() s

TR — AR SR, BB R E AN NuLL, SR )5 PyBytes_Check (), PyTuple_Check (),

PyList_Check () 254,

WA — AN} Python X4 = )24 APL, Sl FrER) g #0352 Include/abstract.
h TR . B Pysequence_Length (), PySequence_GetItem () XA ok 54T 2 fp 2k
f) Python J3 51 FEA7 X 2, BLAMA v I 4 22 Ho A A 0 B 0] AN 47 (PyNumber_Index () %) PAK
PyMapping APT H 1) 45 L i 5545

5.7 tnfa{E A Py_BuildValue() I EERKEMTA ?

RA[PL. WiZ{#iH PyTuple_Pack () o

5.8 #nfa M C HAMREIFE ?

ATPABE] pyobject_callMethod () BRECRIFHIF M RIIER T iE. B MIEASR . BB .
Kl py_Buildvalue () FF AR TR H A B BR80T VR S 40U

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

I AR HA e 4
[ Py_DECREF () AZb¥,

BRI R SRR "seek” T A8 ASHL 10, 0 (BUE U RIHEER7):

AN E T R T A E SOk IRFE AT R H{E T R

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

HYER M T pyobject_callobject () Eaifsz—PILAMEASHSIR, WA HSHIRE, Nk
AER0”, B RS A S R RS, WSS T HES T, BIra6”.

5.9 0{a{#Ik PyErr_Print() (S(ITEDZ stdout / stderr B){ETAE) B
it 7
1E Python f{f5H, & L— T Hfwrite ) HEMNX L. KFITLRIKESL sys.stdout il sys.stderr,

YA print_error 2 H@ AR VFARHE IPAALEIZERL. FEMZ )G, S REAEIRY weite O TIIARHR MR
(G:

ENX — AR R R R 1o, StringTo 3

>>> import io, sys

>>> sys.stdout = io0.StringIO()
>>> print ('foo')

>>> print ('hello world!"')

(BT 5D
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(#2 E50)
>>> sys.stderr.write (sys.stdout.getvalue())
foo
hello world!
LI FFERCR Y H € SO SRR X Y
>>> 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(''.Jjoin(sys.stdout.data))
foo
hello world!
J
Jede O —
5.10 #nfaTM C el A Python SRR ?
PRAT LAE I 30T 5 ARG — R B R A FE
[module = PyImport_ImportModule ("<modulename>") ; }

MR R FA (B BIEATFET sys.modules H1), XEWIIAMIZEH; 50T H2 & ik m]
sys.modules ["<modulename>"] M. ¥R T I AL RBEINAALM a4 25 10— & H2 i ik
WA HAFAET sys.modules H,

AR AT A I R 7 SOk Dy LR JE At (RIEEER o SRR A4 F5)

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

M Pyobject_SetAttrstring () A H AR FEI(E L2 1] DAY

5.11 30{a7E Python Bh3$$E C ++ R 7
IR TR, ARG Z . FAmsCil A~ 9 RS A SRR B HE ) X

T Python 1217 REEAYE, C Ml C+ FHARBAKKA K BI——H L E ZE—A> C 451 (3551) FBUA AR
Python X 4 (1) SFEM [ T C+ X 5%

1% Crs i, WBHC RS | AT AL 7
5.12 FfEM Setup XHFHMT —MER, Kt 4 make KKY ?

LR AL AATAF G R, WERBCAH AT, WA AR R . (B FR 2 —LE H Y shell A
ARGAE, 1 HXAS bug RN, BERAERLX 2RI )

5.13 nfaifiie k& ?

5 GDB S INA MY 4 — R I, AEMEY A AT, ARELEY A BB A
FERERY - gabinit UM (BHIN) ARar &

5.10. #nfaM C ijia] A Python fEERIRIR 7 59
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[br _PyImport_LoadDynamicModule

)izt GDB:

$ gdb /local/bin/python
gdb) run myscript.py

gdb) continue # EA A F R T BHWAN
gdo) finish # W BEREN

gdb) br myfunction.c:50

gdb)

continue

5.14 FHABE Linux R L%iF—1 Python $&ir, {BRGER/D—L3 .
At A?

REFATALR) Python RAKR A5 L8451 Python 3" J& Fir A 75 1 S

XfF Red Hat, 1542%¢ python3-devel RPM S SRIBUL T 1Y 3L

7T Debian, %1547 apt-get install python3-dev.

515 RS “WARTE" # "HWATH"?

AT, A U0 Python SCTLAMRRERHIIITY , T ARSEHERT (I, SEHEA T “if” SEAiIF Sk, s
WA RIS A TARRS1D), Bl NESR, LS ATER, LRI AR
75 Python 1, GITAB coceop Hibl, WMUICIMBEEMITARNTT 0. PIM1, IDLE SEMH Tk .

1 C AT IR AR A d5 (BT B Y5 2 W PyRun_InteractiveLoop () (W] REAE LAY AR 1) ik Python
iR A AL A o AW DA B PyOS_ReadlineFunctionPointer () §[ARM H E i A REL. H
FELZIIN, 1S4 Modules/readline.c fll Parser/myreadline.c .

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

BN g ++ PRELE, WATEFi 4% Python, B ¢ ++ EFEEE: (7E Python Modules Makefile H?
Hpg LINKCC), MeiEdy @i (flil: g++ -shared -o mymodule.so mymodule.o ).

517 GeBRIB— &R, HPEMIHEE C Py, MEMFEE
Python chsc3ll (f5lini&Eid 4k %) ?

s, ERTDAGRNES, Bl int , list, dict .

Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) $2 ik T —Fh M C++ FHAT I ERAE
7 (BIMARRTAGE ) BPL R4k A C++ B IY JEA) .
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CHAPTER O

Python 7£ Windows _ &5 I ] 28

6.1 FEH7E Windows FiEfT—4 Python 12F ?
XA E AR A, WK E 2B AE Windows [ AT isf TR i i, — VIR 5 W
RIS, et PP BN VAR S«

B ARAR B SRR OT R EREE . R MR IR A STEFTIH I i 42 /R i 17 4 A Windows fiy%o 8 #
DUT, AR PATE SR A AR R cnd SRBITEERE N5 H o ARIVIZAERS K BURE 2 R83h TR 1,
P27 24 Windows ™ fiy 4278457, Bl H B ER B

[C:\> ]
BT F R BELANR], 17 HJSTA A RELA HABARTE, BT MRt ir & BRI AR 7S -

[D:\YourName\Projects\Python> }

HH A NS B R B S AR F IR AT S E A B B . AR EEh TR S, BT AT IR
i&4T Python B2J¥ T »

Python I 24 73 Sh— ML Python AfAF 25 FOREFFoRAC B, MRREGREEUMA, IEBESHFN T, A
JE AT AT AABTTVRIIRE T o BT AR R RE AR R AL BRI Python BAIE?

e, Wt RS R “py” ARSI RS . WIRARIT R — NS 1, 22 A
4 py RG] %

[C:\Users\YourName> Py ]

IRJGAREY. 247 WAL AL AR -

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.

>>>

fpREar DA S EAE” $T9F . X EIRE IR AT ASE i A Python iR Bk, IHESF A TEOY
fHEAT. X2 Python FR KIYIIREZ —. WAL RIBAFERLR:

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'
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V2 N A AR A 7 (A B ] AT S o RSSO 5 Python 29I, JH exit O AL,
BCE AL cerl BRIA 2, ZJ5#% Enter §#iR[1] Windows iy 5277 .

AT B B BUAETF A4 AT SCRE— % I TF46 » S A2 - » Python 3.x » Python (4 4-17), EATE G2 th 31
—AAH > BRI o T2, WU exit O AKELHE Corlz ALARI BT A £ 2
Windows £AERCNE T — A “python” fird, 3 FLAEIRE ILRERERRII B I -

BT 50 py S ELHEUN, FTOAKIA Python I T . R ZEHL(L Python JRARHO4EXt B FEsk IS
Bife. (i Python BIARLT5UH LIFArE h nello.py, I ELA A BREHEN P BT, MEATTIA
BESNL T IR AT

[C:\Users\YourName> ]

MABAERT AL py A IATIRIIEI A, RFE 2R oy A A2

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

6.2 FHE 4L Python BIATIH 1T ?

& Windows |, #rifE Python 2Ry CLFF.py 47 €44 530262 (Python.File) AH 5K, 2% 302821 $
PHEAT ARSI T 6% (D: \Program Files\Python\python.exe "$1" %*) . X /& DARHMIASTE fir &
FERFF NN “foo.py” G QOBIINT. WRA B T ERHLEE A “foo” THITCTRE B AU A R IAT
A, T ZER.py SN E] PATHEXT PR HH

6.3 At aH/HHE Python EF&EEEETE ?

%, Python £ Windows F/SZIfHRL, (HH/RSA RSV Python ST EARKINE) A4 e 5. B
L NBERE, AEHARRCEAN A Windows 245 1, Python Al A TAEIGARYF

W AT e VAL E R R B O B U B« R BRSO N S SCPF R 5 b I A B
Frommy, —SERFEINR T & S EON R R R ST o IR IR R G0 2 I AR I R P Y I B
BRORPIEHVEN T AR E . S, McAfee RREFIHAERF EBCE NI ITA SUE RSV, &7

Az KA ) A

6.4 HERMEA Python HIZEFI{ETTHITILHF ?

TS 4o Ty Python iy A g fh 532 4T 09 — 350425 0 & A R AR OAT AT S T AL BR

6.5 *.pyd L% DLL LR ?

S, pyd SCHEE I, (HA S22 7 WA — 1448 foo.pyd I DLL, HRAB LA — REL
PyInit_foo () » JRJGHRA]PAZRE Python % “import foo”, Python 8% foo.pyd (DA K foo.py . foo.pyc
) o WARILEIE, KA pyInit_foo (O MWIRILE . FRAN K .exe 5 foolib %, F Hixes FE
Windows 23R 77AE DLL .

W, foo.pyd (11 % %1% & PYTHONPATH , & Windows fl T-# 4% foo.dll ({2 AN . Bb4h, foo.pyd
NEFSEERIBITIRATETE, TSR 5 AU A, WIS dI . 248K, SRR inport foo ,
ETL foo.pyd . FE DLL H, £HEE/EIEARS R _ declspec (dllexport) R, FE.pyd W, R84 v R
By R E L.

6.6 FEHIE Python g \—“* Windows £FF ?
1€ Windows [ FHAR ¥ H i A Python ffRERR 1T DA S5 -
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1. 35 ANEH R Python Fid B k1) .exe U . fF Windows |, Python #4751 &—4~ DLL PAfEALHL S
A G pisE DLL e, (GX 2w e B AT R S A SR RS0 ) IERIRIME, Mk e sk
Fl| pythonNN.d11l; EilH 2L C: \Windows\System H1, NN & Python [iRAS-, #ilan%is"33"
{3 Python 3.3,

PRAT DA S P RPN [] 1 J B 2] Python o 28 i 4% 422 B IR 5 6542 8] pythonnn . 1ib , TMHEAT
WA B R B 458 pythonNN.d1l o (—%IAH: python NN.1ib SZfTIEAY “import lib”, XfR T
pythonNN.d11 o ‘B HE X THHEARNFFS.)

BAT IR R T A T B R I, — YV ERAE B AT I K AR AR AR 6 25 F Windows 1)
LoadLibraryEx () F2/F % pythonNy.d11 . AAHE A4 F{i i Windows [/ GetProcAddress ()
BIFERAF R P51 pythonnn. a1l HAEFFIZEE (E)) Python f) C APT ). 7 W] DAMHIX SEHE £ X AT:
i ] Python C APT Hf G2 C AT ER &I o

2. QARG L] SWIG, IR 2ARA ) 5 —ANRF (A5 Y 1 Bt A 94 T {3 Python GE Y™ 9 A
B, SWIG FF IR B A SRR ARY . S50 i AREERE BRI .exe SCIFY ) C AAUY (1) AR
Jeitq )@ —4~ DLL 3¢, Xt fb 7 aEkid .

3. SWIG $56 7 —A~ init pREL (—A C B%0), HAFRBLTY R ZFk. B, nFsn 2 Fr
52 leo , N init pRFCKAFR A initleo() » WG SWIG FHE2ZE, W) init BRECEFHEFR A initleoc() .
IR T i B 5 200 A Bl B 26

PRT ARS8 2 i) C ACRS B4 5 exe ST AT 2 181 400 4 A R K055 [ TR A 2 AL Python
INCEPSY S S IFSTak & 2o

4. T2, ARATAM AT AU (8 5 R LR W) 47 1 Python f#RERS .

#include <Python.h>

Py_Initialize(); // #%# W Python,
initmyAppc(); // #H#L (BN) #Hoh k.
PyRun_SimpleString ("import my2App"); // FAE T £,

5. Python C API fEAEP/N I/, WNSRARME A 4 MSVC 2 AN 44 HI T 44 8 python.dll | X ¥F 27545
Uik

P 1: 352 FILE * ZHAEIPTIER Bm =90 R BE 2 i as SR PR AR, USRS
fr struct FILE AMESHR S RN AIRY . ALY i BE T SR X LT 2 AR AR 2 2 ) R K

W 2: 75 void RECE M ek, SWIG S Al AXHY :

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

Py_None &%, ‘B4 fEJ9%f pythonNN.dll #1447y _Py_NoneStruct [y BRI G - [FIFE:,
BEACHERFAE 22 G i AR R h R I R LS AR R -

[return Py_Buildvalue(""); }

ﬁ)ﬁfﬁéﬁﬂﬂ SWIG i stypemap fir% HENHATEN, HIRTIEMHTAE (2 —58er) SWIG H
F)e

6. i il Python shell JilZ< )\ Windows [ I F& 5 #0837, Python fERERS 4 LI AS 2 — M £ AW
& LURES, T R B3 1 &80, FHR, % (3 wxPythonWindow %) Wiz G #—A> “4HL” fif
FEAS T 1 o SRR 1423 Python fRRERRARA S - /AT LAKS Python [ i/o B3¢ 0] 3 SLFHEE Y _ AT
BN, HIR R ES MU S read() Ml write() J7 Y Python X152 (#Ed JEREH & X)),

6.7 Wit mig2E A EEFE Python [RICEFIEA tab 7

A FAQ AHLfSE A il F4F, Python FEX 458 PEP 8 , “hy 171 Python fUIHERE 4 M25HE X1/ Emacs
python-mode ERIA{H .

6.7. WfTitmig2E A E ALK Python [RREBHiEHA tab ? 63
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TEAT iR T, IR G HERMAFMSHEEE MR, MSVC fEX H A 2 AE, I HRZA S S
SHFE 2K il Tools » Options » Tabs, ST 04258 “Default”, %8 “Tab size” #1 “Indent size” 5 4 ,
e AT Hitid.

ﬁﬂ%’ﬁ(?ﬁé%ﬂ%ﬁ%ﬂ%%@ﬁﬁﬁ%%%ﬁE)ﬁll‘tﬂ;‘aﬁ, Python %%IZ{ IndentationError Ei TabError . ’fﬁ(j[)
FPABAT tabnanny BER AR AL BRAAAG 2 H A4 .

6.8 I EARHENIIFIA TRERRE?

i) msvert Bk, XiE—ARMER) Windows L g A . EE LT — AR kohit O FITRARS
HEE DAL T, AR geteh O AT AFAFMARF L0 5 o

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

TRAFAERE FH R L2 AP H Y Windows 8.1 BUH IHI RGEHT & 42 T Python 3.5 2 JGIRUAS |- B 5E1E
PRI EAE R G Z LI HE SN T, QRIS A ok, #5517 Microsoft support page FRHUH
KF BN CBfr e T e S .
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CHAPTER /

EfRAARE (GUI) & RiEE

71 BERSEE K6
7.2 Python it GUI THS ?

Python [ HR #EF4 A0 46— A>3 ] Tel/Tk FRAFGERT I 7] X5 82 11, FKO8 tkinter o X 7] fg & e ¥ ) & 3%
(B ETFERZEL Python (1) HEH KA o) FIGEAA. XT Tk (EZMEE, SRR mIEARD T
S, UL Tel/Tk =71 . Tcl/Tk v PASE 4 #4548 %] macOS . Windows F1 Unix “F4& .

FAEZ Pk, BARH TR B A5 F-5 . Python Wiki B3 T~ F5-1-55 Hl -F-5 L8 1) GUI HEZLS|
%o

7.3 < Tkinter gY|o)jR

7.3.1 TBREH A" Tkinter 12K ?

Freeze (FN “UR4SE”) s2—MNPREIEMSIV RPN TR, 24 “UR45” Tkinter PR, BT AZHE
MIRERS AL IZAT, PRINARP IR 4 Tel Hl Tk 4

— i S0 R AR P 5 Tel FI Tk R —# %7, FFAEsf7 I (] TcL_LIBRARY Fl TK_LIBRARY
A BRI E AR

To get truly stand-alone applications, the Tcl scripts that form the library have to be integrated into the application

as well. One tool supporting that is SAM (stand-alone modules), which is part of the Tix distribution (https://tix.
sourceforge.net/).

Build Tix with SAM enabled, perform the appropriate call to Tclsam_init (), etc. inside Python’s Modules/
tkappinit.c, and link with libtclsam and libtksam (you might include the Tix libraries as well).

7.3.2 TEES 10 RIEBTREGSAMIE Tk FHD ?

£ Windows DAAMPEG b, R EAT LM HLRE! HEWIFHEE— TR VO 1%, Tk H5 Xt
) xtaddInput () XMW, B ARFREM— D RIE R A, 240 AT SCHRA R T 1/O BAERT,
ZERECEM Tk B EMEFR )R . 2 tkinter-file-handlers .,
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7&3&Tmmﬂ¢%%i$1¢:%ﬁz?

:/\%Tﬁ WrEIAYHIARR T B 4NEIE bind () J7¥k 985 B S ORAY SR AL B AR TEXT I S T I B B
JUBLIN

e LR R 2, IR0 I AT R B 7 . THTE Tk SO 4k focus 184 . 3 — AN ZEER
5 CHEREAENY, TR (MARRZ; A A takefocus 1T ) .
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CHAPTER 8

At AERBE R EZRET Python 7

8.1 {+4 = Python?

Python ;& —FhEJFIET , #OFZ W HREF M. EAMUA G FMETFZ BT REALT, ©8 T/ET
Google. NASA F1 SR I A5 A TR AFTF & N GUEH -

ARARAE 23] £ Python, % Beginner's Guide to Python.

8.2 At AaFAHEE ERRT Python ?

WERARANICRFRE 330220 Python, (HEANMBIAE TARBEIN E, XHEA — LR RERY IR .

o TTREEIX F AL A A ) P PR AL ) AR T 22 B, IR EKEE — T U X G I R T
Python,

o UM b2 A i 55 =y W RE 5 AT BB B Python 5 B4y T4 Python. XAE[N HEFHRZ,
BN GUI Ry . MZEIRSS#% . S HIMIASE.

« %8 Windows A REFIE | Python. {EIEE AL, AT # 5] Hewlett-Packard I Compaq f 715341
£1%; Python., 4K, HP/Compaq [#)—28%5 8 T H 32 | Python 4511,

o 25 Unix AEAEMEAERSE, W1 macOS Hl—2% Linux AATHK, #RERIAZEH T Python; B ST
ARG

8.3 FHLMIB: Python I ?

DT F 2% Python fR 5
WSRA N EBN T Python, VRATDATEANSE WL ERL PR OL T L& ERE . 75 Windows ', W] fii ]
EHEART R IR EHIE

AR Python SRS 2 =J7 W HARST, IRILBEMERE , (EARLAR PR REIE T AR ARBAZ I AR L R ]
T 7 1) A T AN 2 B B Python.,

U2 Python K H AR EAERSE, AHERMER! QRMER 7€, LM Python 5y T HKF ok TAE,
Horp e T AR TR YL RE 0 B, AREL 2 T RETT B H R RGBS IR Python B TR A= Hi
R

67


https://wiki.python.org/moin/BeginnersGuide

Python Frequently Asked Questions, % {Thi4 3.12.7

68 Chapter 8.

‘At aFrY R ERRT Python 7



APPENDIX A

RIEXFERE

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAF AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R MR 2 J5 . 2 Python [ ERIASR/RAT

e Ellipsis Wﬁﬁﬁ:o
X — 22 Python 2.x fURS %4464 Python 3.x MG T H , @i A6 A RS Rk I AT A+ > Ab
PRAER AN e )
2t03 FIFRIEIFE N 1ib2to3; AL AL K Tools/scripts/2to3, ), 2to3-reference.

abstract base class -- fili% k%

MEEL TR ABC, EXfduck-typing BI#b7E, BHEEET —FE SR O RH =, Az N HEAbR T
BN hasattr O RAFE TAMBCE PR R (FIAEEH BEAR ). ABC5IAT BT, X
RIHFEGK 5 H A2, HAMIBERE isinstance () fl issubclass () FrAAT: TENL abe AR .
Python 7% WE R ABC I T SL RSG5 (FE collections.abe ), 5% (FF numbers
B ) i (FE do M) . S ABREAMEL (FF import1ib. abe BIHH) . ARATPABIA abc
iR E H 2y ABC,

annotation -- Fxil:

KRB A B KEtE. REUESEERIEMEMIRS:, B2 £ 200241 R .

SR AR B bR B A TR T R, HAeRAR R SRR R B AR 2 o IO . ST R
E{’\J __annotations_ fﬁ?ﬁﬂi}%ﬁqj o

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI A NLH. BiES I
annotations-howto | (s F AR 1Y i S0 Bk o

W

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik

o RHEF A TR BOR I PRI AR (B0 name=) SCEAEN W ETERTHATA ** B97
PCHLER A 25BIRUE, 3 1 5 FEPA X complex () BT I BT K7 S 4L

complex (real=3, imag=>5)

complex (**{'real': 3, 'imag': 5})
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o EEAH AET RETFSHSE MESEOTH T 2800 RKIT 3k VAL S5 A 1l i
WA > Witerable BLATCRBEA . 28BIRAL, 3 71 5 FELA TR Hy @ T8 S 4

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

S LR B PP B A B, 7 SRR 2 L calls — 45 BRI, BTk
SR IR AR — B RO 2 OB XA R 2 Bt

2 Wparameter RIEFSH , & LA A2 40 5 409 X %) DA PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
PR SR X _aenter_ () il _aexit_ () KR async with {4 P IFREEE TR .
1 PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
IR [BME K asynchronous generator iterator IREL. B 5 async def F XMWMERERFEML, AKIE
ZAETEME vield RIKADZ A —RINATE async for TAFRHEHIE.
WAREE 218 7 A e R AL, (BAERSUE B0 NI AT e 2 4s 7+ 0 £ R B R R E . WRTEWE
FERERE S, AP RAEE G

— R AR R BT RS await TR EH asyne for LI async with 5],

asynchronous generator iterator -- 5335 2 ik 2% %03
asynchronous generator pRELIT R IRTS o

BEXS R & T asynchronous iterator, 4§ [l] __anext__ () Jr ik I 2R [l — AT SRR ORI T 5+
AR AR R R BUA BB R — > vield ik

BAS vield IGHFEHFAEE, ICESHIMEPAPRS (3R AL oy 58)) . 4% 5+
A RBEREEN _anext_ () FrR B HA T SRR GG RREZ I, BB TFOLE 4R EE 3
7. =0 PEP 492 1 PEP 525,

asynchronous iterable -- 525 0] %04

—/NATPAFE asyne for A IRTS . MFEIT B _ aiter_ () JEaREl—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %03
AT _aiter () Ml _anext__ () FYEMIS. _anext__ () AAUEE—awaiable 3
%o async for XML RPIENIFN __anext () JEFTR B W] E AR EH B HG] & —4>

StopAsyncIteration 5pdF. H PEP 492 5| A,
attribute -- &1

RERB|— MR, A S RIB I FRRT o 2R, WERXTGE o A RIE a AT
LA 0.a KBITHE

WX R AV, FFRPEE SR identifiers (Y AEAR IR A AR HAE— AR BB R 2 T AR, Bl an s

setattr (). XFERYEMRFICIEM S-S 2k A0k vim , M2 Al getattr O R,
awaitable -- W 255504

—AAHE await FRX ARG . W PUEcoroutine 32 B __await_ () FHEMXS. 1

PEP 492,

BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .

binary file -- —JEH] Sc 4k
file object BENG TG F 7 A0 af %o T E I SO TR DA RIS (rb e, twbt B ' rb+ ) FTHF
E[’Jj(ﬁi sys.stdin.buffer, sys.stdout.buffer PAMN io.BytesIO ﬂ] gzip.GzipFile E‘];QWHO
T3S Wiext file THRBENES LS str XL S .

borrowed reference -- & A 5| J1]
TE Python [y C APT i, 551 I —F L5 M, BHZN R RIEHEARAZG I M. Rxs
ZOEH SN EES A B — A B F8 5. B, B3R RIS v DARS BR A G 1 B 5 —strong reference
R E
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HEFEAEborrowed reference R py_INCREF () PAKFH R HIGEH Kystrong reference, [53ESE 2 41% 0 4
TCEAEMA G B G — R Z B 5. Py _Newref () BREL W] DAY SR AN — A7 gstrong

reference.,

bytes-like object -- =i %I} %
1% bufferobjects F H.fig5: 4 C-contiguous IR . X EFEFIA bytes. bytearray fil array.
array M5, PAMIFZEIE nemoryview M5, FATRIXS QAL L Fh Z BRI BAREAE P X sk
BAEAIEEGS . PRAT R R SO A S i B KRS

FACPETRZE A I B . XX RAE SR PR AT E AT R . Al ARG ppokt
ZIBIF413E bytearray PAK bytearray [ memoryview, JHABEEAEZIR ZFEHIEHR AT AR
XTG C HEEEAT R, X MR R AIH] 138 bytes PAK bytes X4 memoryview,
bytecode -- ‘F=Yifg
Python A A% &4 g1 7158, Rl CPython fiRERS 3£/ Python #2)7 By ALY . Firidite
SFAFHE cpye SCHEH, XFESS TR PUTIR SCORER R BT (W] DA 2R RS SR i A )
XA HENE S B T AR YR R A T AR S 1 virtual machine 7. 1o 53 ANE] Python FE 4L
LR AR A—E @A, WA—EREEA A Python Fit A 345
FATRG 25K AT ATE dis B SR AR
callable -- W& %} 42
AIE RS2 AT AP TR B SR 5, I T RBIA — 0S80 (S Wargumenr), (AT ik

[callable(argumentl, argument2, argumentN) }

Sunction, WA EE|method %, WIg T HAMNSE . LT __call () FYERZEHSEHIWET AT
IO

callback -- [a] i
— MMERS BT A LA PATE A R A HEA B 2008 F 1 - (91 F2 R AR

class
FRABE P USRS A 3 WHZ R I S0 A T4 E R T i
class variable -- 3725 5

TERHE AR R, HF BAURAEZE MRS BB (AR AEZE R L Bl 2 ED) -

complex number -- £ %
XA SRR G, A AR s A S — A R AL RO AR (-1
PR SRk, EHRAERCF TSN 1, LR PE R 5. Python P T X EN SCFE, R
I LRSEARC TR EBE —1 5 B4, Blin 3+15. Q1R EE nath BLH TS B0 B 52 BUR
A, WA cmath, BEIMHE R SRR ARG A WE, ZIEEfIEIL
A A )

context manager -- |- [ LA
TFE with AP E Y __enter_ () Fl _exit__ () FEREHFERSHNNE . 20 PEP 343,

context variable -- |- F {25 H;
— PR LT JE R SO AR N R I (E AR B X AL TR LA SRR A i A A T R AR T
PAHAANFEPAS R A, M7 EFEERGE, —MUTEET R a 22130, mETF
SRR FEE IR K AL S AR i TIEER . 2L contextvars,

contiguous -- ZE5%¢
—NZR U Z C i 450 Fortran & B WO R TESN . B4 /2 C Ml Fortran JEZEH . 17—
A, Prf 5k B OATHE WA R AR SR HHES ], RN IF IR R 0y . fE24E C-iE
SO, M TSI R R4 %3 Ui 4 H PR, {ELRZE Fortran HEAEECAL
M B —ARE R

coroutine -- e
R ORI E e . O AR — S ATFAE S — saR o PRI AT DATEVF Z AN [F Y
Mo BHARE .. BT asyne def 1EARSCEL. £ PEP 492,

coroutine function -- 8 %L
R[] —A>coroutine XTI BRE . IFEBREATIE IS asyne def i) E L, H A REALE await, async
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for fll async with KT, XLREMEZH PEP 492 5] A/,

CPython
Python 215 F I FITE LI, FE python.org | & 7. "CPython” — i FH T 7E LA B I RF b S -5 HoAh
SEFEIAN Jython BY, IronPython #H X il

decorator -- iy
IR R 75— AR A R R, Tl ewrapper VAT AORIEAT B . BRI W11 142
EI% classmethod () Hll staticmethod (),

P MARER FUE—FEIRRE, DU AR B0 SO S R Se 45

def f(arg):

f = staticmethod (f)

@staticmethod
def f (arg):

[FIAERAR S MG T2, Hl A . A M AR AT 2 0L R IUE SORI 258 LR SC
EE

descriptor -- {{fjiA %
EEXT _get_ (), _set_ () By __delete_ () HYEMIXS. H—REM piliAgn, &
HIEFIR G EAT ST B A R % o JEHIEOUT, W a.b RAREL. B s ER—AS B e
OTE a B F I ELRATN b XTS5, (HUIR b 2 — P iRds, WSTRX M iAds k. 2
RIS RS 2 2 R B Python [V 5C5E , RN 1P 2 B BRA M BERY, FEREL. 7.
FREETE. e, BRSO ERA SRR 5| 5% .
KRR IERI 25 K., 725 descriptors B, fiiiA#S (57

dictionary -- it

— A REEA, BT = R B A . BT DAREAMTEA __hash O Ml _eq O JF
VR4 . FE Perl HF5A hash,

dictionary comprehension -- ‘i 53,
A FR—N AT IEAS G A B ORI R I G R P — PP BB L. results = {n: n **
2 for n in range (10) } FFAEM—HIGE n ZE n *+ 2 PYBRIFHY Y584 . 2 Il comprehensions.

dictionary view -- “yz HiL 1 [¥]
M dict.keys (), dict.values () fl dict.items () IR RIRFGHFR A FHALIE . EAIHRAE T 5ol
FKHPA—ASSE, XA SR, R A B MU o BRGSO R R i A L
HIFZE, BI{fiH 1ist (dictview) ., Z N dict-views,

docstring -- SR 45
VERZE. REE . WS — BRI TR R e . BRI AT I 0 2, (H
W IR IR DRSS . R doc_ BT . BT e TAERY, HitE
FETON G SO A R

duck-typing -- 1§ -39
FE— PR IAE , B AREEA AT R BB H 5 BAT IR0 E2 11, T2 B R A sl A
FESJEN (BRGNS T, MERBEGEN T, IBAEEHEN ") B um e oom IR e 2,
Bt B AR A AT i A f i 2 SRR T R G . 1 T2 ALME S ] type () BY isinstance ()
%fmuo ({EBE G 2R 2 ] DA A 0K 2 MERRNTE. ) IS R hasattr () KB EEAFP
TE.

EAFP
SRIF ORI WY SCHEE « X Fh Python 5 F AU 4 5 KUK 2 B0 T 75 1 S BB AR AE
HAER S IR IR o SRR AT Mol WU T R U R R EE ] oy Al except A, THAHXT
IR TS LBYL Kb, LT C 44 2 HliEF .

expression -- ik,
A PASK I FEAMERIEE BT, Ha)ifiil, —DRBR RSB ICROIMF . APk, JBIEVI.
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BEASRBOHICE, BNaEHSREl—ME. SUZHMET AN, eI 1E S WA
Rl IFAEA R VER R K Wy statement, HIH0 while, WRIE W28 T1EA)M JERA A,
extension module -- § i ik
PA C 5 C++ MBI, fi ] Python ) C APL K 515 F 0 A KA P RIS 738 HL .
f-string -- f- {5
WA £ 5P BN R EE RS ST B AR EF R EHENE . S
I, PEP 498,
file object -- SLEX %
St ANAFFTR ) SO APL (5 read () B write () Z575%%) DAMEH T 2BWIEAIXTS . AR A 2
TR, SCEXT 5 AT AL FET B SER A SO vE . A R B Y A7 i al i A e s i i) (51 B v
N ARG, BT, FE%) . UM K2 28k k.
SR 1A =R BRSPS TR =44 S I, S = 5] A DAT A e, AT B
XU o Bubt. B PEXTRA G S A open () AL
file-like object -- SC{F7%} %
file object 1¥)[a] X iH] .
filesystem encoding and error handler -- 3.} 2 & 4 9 R G55 AL PR 2
Python FI 2k M BAE 2 G f il =715 BB R ) 524 E R S 9wt Unicode 11 a5 iR Ab HiLS o
S R G AR T A A A CRAIE RE AU AR RS TR 128 DA HIITA Ei s . QAR S R G gmt g =X 0
{i%ﬁj\:lﬂﬁﬁlﬁ, IJ_”J API @@Iﬂﬁﬁ%%l?’yﬁ UnicodeError,

sys.getfilesystemencoding () %l] sys.getfilesystemencodeerrors () Lﬁﬁﬂ%ﬂiﬁﬁ ;E&Exjc
R G g S AR A R .
filesystem encoding and error handler J&#¢ Python JEZJi} i PyConfig Read () BRFCREIER): #S
fﬁ] PyConfig EI’J filesystem_encoding ﬂl filesystem_errors %%ﬁjzjﬁo
Y52 Wlocale encoding,

finder -- #r k%3
— Pl R AR loader X4
FAAEP R B A Tk 2 &3 E A sys.meta_path ], PAMG&/1Z25 0 &R E WA
sys.path_hooks ﬁ}ﬁ °
See finders-and-loaders and import1ib for much more detail.

floor division -- [i] | B R5 i
[T A S AR R BB RA BRI . 1) BB BRR RS2 /7 o i, ka1 /7 4 it
BEERZ 2, M5 MR S BERR R E 2.75 o W (-11) // 4 23R -3 B2
-2.75 @ T AREINEER . L PEP 238 ,

function -- PR
A DA g ] P R M — 4B ) o I8 F] DA ) HAR A B A A A HAE R BRI T e i A

Y Wparameter, method F1 function Z&75 .

function annotation -- FRECkRI:
BIER X s EOE S 8k [BIME i annotation

PREChR B TR 2w BIANDA T s Z A ine SHOFHUR B —A> int {H:

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

BRI RO TR ) AR UL function —y .
2 W,variable annotation 1 PEP 484, H. PR T ILZhEE. 5515 5] annotations-howto DA T il A%
PR o A S 1

_ future__

future 1547, from __future__ import <feature> F§/NZiFasfd I RHAE A /) Python & i i HF i,
AR I TEE TS SO i Y B . future  BEHSCRYICSE T AT BEM feature BUH. T FA
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BRI S HAR SRR, AR AT AR B IO R AR AT IR B VO A B 5 P AR e (BE) 78
(IS ENN

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

garbage collection -- :j J% [A] Ui
FEWON P 1 A A 25 [l i #E . Python Sl i 5 | HITHECRT — > REAE A6 I AN T BB 205 | 1 9 7
IRBIR RIS AR AT IR B . ATRAGE ] oo AEHoRfs il 335 [l i 5% -

generator -- H: i 7%
R 0] —A~generator iterator W pR%L. "R KRG EWRE, AFAAET HAE vield FikAPAKE
PR — R YMEHESS for-JRIME T BRI next () EREE—IKEL.
R TR A A R, (EAERE LS O AT RE 248 £ R B R R E . WPRFFEE RGBS S, i
il AR DA GBS
generator iterator -- K 235 {0H%
generator pR @Uiﬁ BIEERIX S
1§/ yiold SIGHMTRAALIE, 2fEX A GLAIGTRG (H R ry i), %% &
R EEREWEZIT, BB ACERLEITT (X5 B0 B AR5 s 22 IR ) .
generator expression -- 22 i 25 ik X
R EE AR RN ERERG—MEREX, JFHRE—keyword:/for T4], &L T —4
TEERAZ R, A — AT keyword:/if T4, PAN IR GRS NN R B — RS

>>> sum(i*i for i in range (10)) # FH1H 0, 1, 4, ... 81 ZHn
285

generic function -- JZ XY R %%
SRS ] B 26 Y S A [ B4 1) 22 A bR BROUT 2EL 1) RS . B R D s 2 ol R R S ke i e 1 2% i P P
S
ik 2 Wsingle dispatch R1EFFES5H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {27
2R RIpe; RN 1ist B dict KR AAFK. HT R 2T Fizif.

ELZATE S 2 A2 2% . PEP 483, PEP 484, PEP 585 fll typing fibk,

GIL
% Wglobal interpreter lock »

global interpreter lock -- 4% Jsj fif Bk 23 i
CPython R4S IR I —FALE], B E — B 20 LA — AN SRR 04T Python bytecode, AL
BB EX SR ((E dice SFHRENERA) HXIH KU R 4R L 7 CPython L.
AR N B RS 2 LA AT T B, AUV W2 THE 2 AL B g BT

g, SR R A =0 P T RS SRR T AR AT T R S 2T 55 R 4 e A SRR
GIL. BtAh, FEAT VO HEfEmtt Be 28k GIL.

PAERAIESEI AR B R ke (RELASEANRRL BB e Se i) i% J1Ai, BRh7E
LA B PR T BE A2 B . RATIACK, SeRPERE M (L AR A 4%, A1
I A

hash-based pyc -- 5 T-W5 %511 pyc
5T P X B R ST P W A T i S 8 R ) SR B e AT RSO T RS A . S pye-
invalidation,

hashable -- n]I5 7y
— R GAR A N A BB G A (EFREA __hash O HIE), IR RARILAh
MEHFTHER (EREH _ea () Jiik) SRR "TobA X5 . WG 5 X G 5L AT A [F] e A
ENA R & oy
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]G A P QAR X SRR AT SR AR B I A BT, PR DAk S Bl A A PRS0 s A fE

KZ %L Python H AN RIS PN BN R ER 2 T 1 ATARZS A% (Blans) k7 d) #ATGS: A
AlARZR R (BIANITCALIA frozenset) (4 BEMIKICEI NI A RIS A T . 2 IS5
MG BRI TR AT . EAE I A MR (BRAERS O ER), BN Er A e i
TEMW id0 .

IDLE
Python YSRINTT & 524 >J #185i . idle 52 Python BifE 2 AT MR T (1 B AR AR A MR RE R ER BT -

immortal -- 7 /%%
KA ZIEAE PEP 683 15| Af#) CPython SEE4HY

AR RIBTRAERXR , WEHreference count FGRAXRAEN, N ETEMREARZ AT HKIZA
KPIPUHBC. BIAN, True F None fE CPython FH#JE Tk AR .

immutable -- Au[ 2%} 4
HAFEEAANS . A RATERT . FAFRATCA . XFERIATSRA BRI A . W R A0
;/I\Z:EJE/ME, MDA R SE . EATHERR 2 B A (Er o i & EEAER, FlanE Ayl
A B

import path -- § A J§1%
HEZMUE (874250 ) HBWSIR, SRR pah based finder FRAER TN BAr. 7EFAR,
WA E S RIBHE R H sys.path, (EXFRBARBEEATEERH EHRER _path JEME.

importing -- S A
A ) Python AURSRE A o5 — MELH ) Python AR e I i) i 72«

importer -- S A 7%
BRI MBI G WO RBEJE T finder g T loader

interactive -- 28 fj.
Python A — a2 HAMREAS, X RWE R ATEMREAS ISR AT N BRI Rk, AR5 R
YU AR G5 URAELA S0 WAL F B2 python (ISRAT WIS, 677 LAY FEERLAY A 3
P E PR FREOR D)) o X M AR R BURS A AR AR I — R R A R0 O 2 Gl T s
“help(x)“) »

interpreted -- fiR T
Python —@ MR ALETS , S XM EgMIFRET, BAWE X G H T Wi WAAEm
DA TR o X M TR SO T LB RS T A M A @ v AT SO s T RALE E
HA W gmid B0E 5 R 2R, (FR AR P s TS 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G 4]
LR KPR, Python fRRERRIHE A — MNRFIRIZ AT I BOF B0 RERUIT A C A B 9T R, Bl s Al
B Fh PN TGS . B SZ WAL % . X il F P e Xk e e 555 | e Fh g £X
TEPAT . AE KA BT A il e B B &M e, OO SR A FRA R (5 WL i
TH R AL 45 )

FRREAR T 2RI 2R N __main_ BB ST A S 58 AT«

iterable -- W] Gk %
—FBEAE A AR I L  A TXE 5 . AR R 38 I A P A28 (W0 List, str il tuple
85 PASCHSEAR AR dice, ST & PARATAME LT __iter_ () HYEBSEBL T sequence 15
Xy __getitem () YA HE LML

AR AT T for MRFRALIFZ HARTTEZ —DNFFIRIHTT (zip O, map O, ) H—P0TIE
KM QAN SHE RN BRI iter O B, BERREHZNRAENAS. XFEALSE T XHE
LA — R o FERH ATEACRT G, ARE AT EIAN iter O 303 H O BRI 5
for 1HM) 2 H BN IRALBEARLEIRAE, B ANIRIN oK Ay 44 22 B HRAE DR PR ) AR AFE U . 2

lJ_ﬂ_,iterator, sequence %[I generator ,

iterator -- %%
FARFR—IER RN EE I HERERN _next () ¥k (WO HAZ LS N B REL next ()
FEBA R I 248 s 7T FH B WK 5[ K stopIteration S . X B LA XS
PIEARIE RS, R next () HEHLXFIKTIK stoplteration, AL AA
_iter () HEHPERIPNZERSNZE S, A0 E 2 EAXS, nlgiH T HAL R
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AR GE IR . — D REFENBINIRLE 2 2R EZ 5 LRI RS . AR5 ()
W List) FEARBRRARFHAL A iter O BEERAE for PRI R IER & A — Bk AU g . Aok
AEBETE DL T ARl Tk AU U 2l 7 2 Bk AU AR T R R i [l — R A AT 5, R Rt

B — 54
W25 B & typeiter.
CPython J:BR40Yi: CPython V&4 — W HIERAR E X __iter_ () MJEEK.

key function -- §t pR %l
SR A PR R 2L, 2 e R [0 T HE P SCHEA B PR X4 . B, locale.strxfrm()
AT A AR AR IR 245 I HE T

Python WG 1 2 T HAS A 1F B R Bk R e R HEAL 8 0 H 7 X H A 36 minQ,
max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\&
itertools.groupby () »

H LR AT DAAN N R R B, str.lower () J5 VTS DA AE 2 K/ INE HE T I ek 5K
B, BEREU T EE 1ambda Tk H SR AIEBIAN 1ambda r: (r[0], rl2]). M4, operator.
attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller () %%@@ﬁﬂﬁz/\ﬁjjﬁ%o

THER HEPHET RPN E I i e A s 1

keyword argument -- JeHE =55
Z: Wargument

lambda
i — A~ expression 14 JRIE 2 INERER AR, RIBX AR I BOR(E . Bl lambda B 4]
lambda [parameters]: expression

LBYL

REFRRBER” RIS . XM S KU SAERE TR B A e AR A iR AR
SRS S EAFP J7 A O H, R RO KR 16 154

TEZ LMY, LBYL X S8 “&F” Ml “BRER” Z kA5 msad A . B, PAUNAE
if key in mapping: return mappinglkey] ] REH THEREHAEZ 5 HAMLFEM mapping HF
BT key T H B o SR IR AT S A e k4 EAFP 7 Sk fi ok o

list
—f Python [ Bsequence, BIRZ MH)FR, HEBERMTHAE S P mIEeEER, BT IT
RIBIRE AR O(1),

list comprehension -- 51| i 55X
b3 — A7 B i B A B A JC R T IR [ 25 R 5 R ) — PP R E B k. result = ['{:#04x}".
format (x) for x in range (256) if x % 2 == 0] BFAR— 0 F] 255 L N E 7~ E
%Xﬁ&??@% (0x..) Mg, H i FAZATIER), WREEN range (256) FRTEILEARS
HEALHL,

loader -- J#E 35
An object that loads a module. It must define a method named 1oad_module (). A loader is typically returned
by a finder. See also:

« finders-and-loaders
e importlib.abc.Loader

« PEP 302

locale encoding -- i % DX RS HE
TJT: Unix _l:, ’_E:ZEEIﬁ LC_CTYPE lg‘%—lziﬁkﬂgéﬁﬁ—%iz%ﬁo HEEI[)]\;@:@‘ locale.setlocale (locale.
LC_CTYPE, new_locale) ﬂélﬁﬁo

J£ Windows I+, ‘BJ& ANSIACHS L (U0: "cp1252™),
1r Android #1 VxWorks [, Python ffi i "ut £-8" {F &5 KiEgm i ig =,
locale.getencoding () AIHEHRIRKIUE F DI dn ittt .

Y5152 7l filesystem encoding and error handler ,

76 Appendix A. RiEXBE


https://peps.python.org/pep-0302/

Python Frequently Asked Questions, A& {Thi4 3.12.7

magic method -- A Jj ik
special method W)AEIE = [E] XiH] .

mapping -- W5t
— X T E A H L M T collections.abc.Mapping B collections.abc.
MutableMapping G E L T HLE T LR AN R RN R BT 145 dict, collections.
defaultdict, collections.OrderedDict [)/{ZZ collections.Counter,

meta path finder -- JCIR AT IR S
sys.meta_path W8 ZRFTIRIE] ) finder. TCRRIRE AT Spath entry finders A KR FFAHHIA o

5 HE importlib.abc.MetaPathFinder | fRIGIASE A T SEHI YL

metaclass -- 7R
— P TRIERR . 0 &Y . BFEMMERYFR. ok n5i#HZ R =ASF0F 0 EM
R . RER A TH a0 R SRR i S AP 2 PR f— N ERIASEEE . Python YRR Z AMHE TV DABIEE B &
Xoe. Ko A Pk ATk A~ TH, FYTRE B, o2 n] A ai i Pk i il ok 7 %8
BAICH A T ICsR @ HE . SRttt ImRERT G A8, SR G], PARHAT 24155 .
21 1E 2 I metaclasses.

method -- Jji
TESENERE LB RREL . WA AR LB — BRI , R 2 RS A A —

A~argument GRI AN 44N self). Z: function Flnested scope.

method resolution order -- Jj /it
T YA ST L 50 2 A A 1R R D B 48 R IR i . 35 2 5] python_2.3_mro T f# H 2.3 &1 R
Python f#fégs Bt F BE RS

module

BEXFR I Python fURSAY—FPZHZIRANL . AL EA ML Ay 44 23 (0], W] 403 L7 Python XF&., 4t
Benigatimporting FEAEHUNZE] Python H,

55 Wpackage.
module spec -- it BiR%

—A g s E, H s AT mEEER S AGE. /& importlib.machinery.ModuleSpec
S

See also module-specs.

MRO

2 [method resolution order ,

mutable -- A[ZE %} 4
AIARXT R AT ATE RS 10 () ARIFREDE RSO0 B HEUE . 53162 Iimmutable.,

named tuple -- 2. %5041
A “HATTH” v TAR YR 3o, I HHE AR n 25| TR fe i 4 FRE Mk v ) i 2 2
B X R B B R IA v] RE A HA R
HUENERMETHATH, 3 tine. localtime () Ml os.stat () REME. J5— "0l 2

sys.float_info:

>>> sys.float_info[1] # & 5|7 14
1024

>>> sys.float_info.max_exp # T A
1024

>>> isinstance (sys.float_info, tuple) # BT L4
True

HEAZATTAHRNERA (L Lmms ) o sesh, B4 ol n i i e XN cuple 4k
AT E AR E £ PRI B Iy ORI . X AR AT Lo s, BB Wl Al 4K typing.
NamedTuple, ﬁ%@ﬁﬁiﬁg@z collections.namedtuple () ﬂéﬁﬂ@o E*f@ffﬁﬁ%{ﬁﬁﬂ*%
T LY 50N B R4 e Iria i @ish i
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namespace -- iy # %3 [A]
4 A RS R . A= WA R RN EN, AP iRERS =0 (E)h
2 W) o A A3 RNE B 1k fir 2 SOk SCRAEEEE . BIA0, Bk builtins.open 5 os.open ()
A A H A4 2SR X Ao i 44 A3 (AL A B R A AR e S IR e FIOR A BB s vl s
ﬁIﬁiﬂﬂﬁED ﬁmﬁﬂ, random. seed () Ei itertools.islice() ii%¢§§%£€H@%]’ii%EQ@%ﬁ%%EE random
4 itertools B HISEILRY .

namespace package -- iy #4453 A48
PEP 420 fir5 | Af)—F U8 HVE A # Wipackage, finss 23 (81T DORA SEIRFRORY) , HAliR T
K Hregular package RIR), FNEATRA _init__.py .

S A] 2 Womodule

nested scope -- iR E1EH I
TE—AE SGEB NG HASEREE ). BN, 727 —RECZ e LRI R ET PAS | R B As & . 5
R EANEFIERIN B XS A RO R TC A . JoilAs B s S0 3Z R T fe 9 2 VE . 2L
s RS WA T AR @44 ARl A3 nonlocal XBE AT SuVFS AN

new-style class -- JAR
X H HE B T 2 i B IHFRIE . 7R F-8Y Python A H, A7 B X 2R AEE (4
Python iR IEFK, W __slots_ . #iiA#%. FHiEJEME. __getattribute (). I EME
SHEE,

object -- Xf %
EATHADRAS (RMESE) AKRTUE AT () WEdE. object LR fnew-style class 1) 10
EEEH.

(0
— PR T B I M A B ALY Python module, MIEAR B, @2 EA  path  JETER
Python &t

%2 W regular package Fflnamespace package.

parameter -- JE 5
function (SR & SCREZ SR, B & RBOT AEZ 1) — Dargument (SAERLEIFLTR, £
MES), AHMES:

« positional-or-keyword : (I BB T, HHE— AT DMER 1L H A2 AN DA X 525 S
NS . XREGARIESRAL, HIITR I foo Fl bar:

[def func (foo, bar=None): ... }

« positional-only: {UFROZE, F8E—HAEHL B L ARNSE. (WRGEIES Al 1R BoE
SIS RPN Z IS4 7 FAPRE X, BIARTET posonlyl FI posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only: {{BRIEETF, F5& D HEGH N K TFEANSE (R FEEFIES A
PRECE XIPES AR & AT ARG BIE S EETE L N AN BIE S 2 ii—1 * R X,
BIANT T kw_onlyl Fl kw_only2:

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

o var-positional: WIZE{E, f55E A AR AL — MEREECR B AL E S ER R F S (HEInTE A
WSORZMESHZIE). XMESLEETEESZAFRENE « RE XL, BIATHE args:

[def func (*args, **kwargs): ... }

o var-keyword: WA KHET, $55E AT DARBME R HCR Y R T 28 (M AT S E B2 i %
BYSHLIG). RISl S ARETINGR « K2, BIAERER kwargs.

e nl PARIS 98 E PTEMIAE S0, th ] DA R e il e SR e BRI -

W& Wargument RIEFRSH . 23 5H 40 X% FRIE LA, inspect.Parameter 2, function
DL K PEP 362,
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path entry -- B A O
import path F)—AN B E, Slipath based finder J{ 2 kTS5 AR,

path entry finder -- ¥ A LI AR H 3%
fE—n] XIS H H sys.path_hooks (Hipath entry hook) & [Bl () finder , WAp¥t 52 GE8 1 path entry
e PR .
2% importlib.abc.PathEntryFinder PA T RESFRA LA A8 I sL B 8 ¥ o

path entry hook -- p%12 A 5T
— PR IS, EAERE R A A E parh entry FRRIECERETE DU T BERSHE sys . path_hooks
B Fe1& W] —A path entry finder .

path based finder -- 3t J* B A e & 2%
BRIN—Ph sk 2 &482%, FIFE—A import path HE AL

path-like object -- PIENF %
RE—N N RGEHAERI R BRI R A — D RR ISR str B0 bytes R, k[
Phig— 5L T os.pathLike HhAIRI R . —3CHF os.PathLike PMUHXS R AT E L6 ] os.
fspath () @ﬁ%fﬁ%jﬂ str ﬂ% bytes %ﬂﬁ@j{{#%é}fﬂ%ﬁé7 os.fsdecode () %I] os.fsencode ()
B BRI RIRAS str B bytes RAEIRYLER . M52 H PEP 519 5] AR,

PEP
“Python H{5iFE DL HYSESCHHE . —> PEP jliid— (i it SOk, HI (A Python 41 IKARAL(EEL, oiifil
PR—~ Python [ 4RI M Ht BE B3R 5E . PEP [ 24 B AHORS 2 AR HURS 1T SR SRR 1) S T 33
iR

PEP WA V4 th R BOR Rt W, WAL DX A0S 153 LA B R 625N Python [T L35
9SSRI EIEDLE . PEP AR E A SR I ITRE S0, RS R B ARIC A SR

%1, PEP 1,

portion -- ¥4y
F I — A~ 4% 25 R R B H SR N SO 6 (W AT REAEICT —A> zip SCHH) , BARE LI PEP
420,

positional argument -- {i; ¥ 5%
Z:Wargument

provisional API -- £[5¢ API
B APL 2388 B HEBRAEARME BRI ) J5 3R A PRI Z AN B i 1 . B AR IR Ml A
DA ERUE, (HRBEHYARMC N E, T BETEA% DI K1 A B E OT HE 7 ) Je A i
FWEN (HRAFEBRIZED) . WA SO AR SRR IT - (E APTREINA Z Ji K% &2 ™
TSR SR B A BT A W] BE 25X AR -

IR APT R, 05 AR BB S e a My 587 —— A ) A A I
HR U] RS SRR B — b i) JE A A RO AR D 56

X ARAL PSR SRV RSN WL E , R 2T WA K I MBS E BT IR . 1% I PEP
411,

provisional package -- 27 ¢ 41,
Z: W provisional API

Python 3000
Python 3.x 1B ERAINERR (X4 FAERCA 3 14 A A I 18 To I Mt 2 3L T )« A It 4t
I—%’j‘j 44Py3ka7 .

Pythonic

PSR - BORAD S0 1 Python 15 3 e B A WS RIBEA: A2 ] oAt i 5 s
AR R S BLACRS . Bildn, Python B T KUK J& (1] £or TE/RJER R it 7 — > R 2 AR 5 i By
AICR . WEHAE S BA ARG, LA Python YA I s — B T Rt

for 1 in range (len(food)):
print (food[i])
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TTFH 7 f 5 5 355 57 Pythonic )7 ¥4 X R

for piece in food:
print (piece)

qualified name -- fiL 5 %R
—NPAS SRR, ER MBI 42 R E I B e SO AN IS R R <%
127, MKE XN PEP 3155, X1 2B RN 2E, BREAFRS X524 Fr—2

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

>>> C._ _qualname_
o
>>> C.D._ _qualname
'€,
>>> C.D.meth.__gualname_
'C.D.meth'’

L

TG AR, TR E B AR AR IZBIR A DASS 2 B R A B A, o e A A Y
ALHL, BN email .mime. text:

>>> import email.mime.text
>>> email .mime.text. name

'email.mime.text'

reference count -- 5| Hil-%k
MEEGI AT M5 AT A SR, 2SRRI S . A5 A7,
HE|Ht Uk R gk, B S aEA 2R 51 T1EE Python AR M@ & A 1T I, {H
‘B2 CPython SEELA)—A KEETTER . FEF A TTLAM sys.getrefcount () PRERIRENF: & X1
SR

regular package -- 754U
g B package, BIIELEH —1 _init_.py AR H R,

%2 Jnamespace package .

slots
—FPEAEIS N FA AR I, A 1S S B S e S X G T RS R SO MR AT B AT . BRI AR T
RAT, (MBS, Bl AR DEIEOU T R, BIARFEN A AR, I
HH A RS
sequence

—Fpiterable, ©XFFET __getitem () FRIR R AR | HITER TR DI, e X
T—REFHKER __len_ () Jr¥k. WEFHIEBAE List, str, tuple fil bytes &, i
BR dict FHEE _ getitem () Ml _len_ (), (HEIHZENBLGTARFS, HAE M HEE
[ hashable B A2 BEBCRA I ITE

collections.abc.Sequence H%%%%XT*&EEF%E@T% =, 'E’ij __getitem__ () 5]:‘[]

_len__ () ZA4b, W®EINT count (), index (), __contains__ () fll __reversed__ ()., LI Ik
PR O RBI DAMH A register () SR EAMAM . EIRECE JGH P ik EZ 3R, S
) 3 A A

set comprehension -- {55 A
AL — AT EAXT S A BB TG R R I S R E AT — M BB BV, results = {c for c
in 'abracadabra' if c not in 'abe'} ¥AENFAEES {'r', 'd'}. Z 0, comprehensions.
single dispatch -- fisr IR
—Figeneric function ARIEE, HELHURET BASE R BORIERRT) .
slice -- Y] i
W R E T REE sequence —3 X% YR @ R Ardmic R EER, 1£ 11 P4 H L
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NPAE S BEEES, Bl variable name([1:3:5]. H$E5 (FHR) ARICHENFRME A s1ice Xt
%,

Bl
A soft deprecated API should not be used in new code, but it is safe for already existing code to use it. The
API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit warnings.

Z: I, PEP 387: Soft Deprecation

special method -- $5#5% J5 1
—Mi el Python FRCR A /73, TR RIEAN B TR E B E AR N 48 46 . X PP ¥ A R
HRASAAU NI . FFIR T 3OS DL specialnames .

statement -- &4
EARREFE (— MRS <) AL, —ZRIEAT AT PAE A expression BT KBTI
ZERY, AN if, while BY for,

static type checker -- i A KIS iy 2%
eI Python X 15 I HE47 400, PAZE R ) U1 AN Bk 5 85 R AN T . il S E 24 = PAK
typing L,

strong reference -- 55 | JI]
T Python (1) C APL 1, s85| @48 M FeA 51 AR Br A o 51 1 AeQ0 5| el i
P py_1InCREF () RARBGRT | TAEM RS AT py_pECREF () SRBEHNE .

Py_NewRef () MREXAIHH TOIE— XM G . WE, DAFEREIEATRE ] B 7E A e
%emE | M EVEH py_pECREF () BEL, DABEGRT| A .

g% Fborrowed reference,

text encoding -- SCAS A%
1£ Python 1, —/NFEfFER 2 —H8 Unicode LY i (FEHEA U+0000--U+10FFFF ). N | IR 5B H—
MR, EREPUTIM I —E Y.

S I = 21521 KA o e s e S 21 2 M 1S e 15271 e s £ TR S8 i S 2 7
m?)o

A BRI R RSO FIE Fibhds, BRGNS F AR

text file -- LA
—FBEMS S str XY file object . T H— A SCA S S 2 1 17— AT 7] 7 35 A B i 9
B b Brext encoding, SUASSCAFHY BT AL 4E DA SCARE (1o B 'wr) ATHFHSCME. sys.stdin,
sys.stdout [/Xﬁ io.StringIO EI’J%WIJO

T3S Fbinary file T fEREWBTEE F 5 x4 £ BSCHXTA.

triple-quoted string -- — 5 | 'S4 H
HRAWEAEENG S (7) SRS ) WFEMFR. BENER LS ERER g5t
WFAFEREA 2R, HRAZFMAL. BN RVFRTETAT B NS R 25 L 55 5 FIRE|
5, AT ABS AT TR S0 AT, (eSS SRS A FR IR Sl B 1

type
Python X} 3 () KA o B g TAH AR SE: HAXRE ARG R ER L. XgRp) A0 H
__class__ JEMRUTHEGZ M type (ob3) KARHL.

type alias -- JR%4 3]
—NRA[E S, B AU R R B E 45 R e AR RAT -
R A R F R 2 A Bl

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

AT DARCRER i Al

81


https://peps.python.org/pep-0387/#soft-deprecation

Python Frequently Asked Questions, & {ThR4 3.12.7

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: L typing il PEP 484, H A X} BT BRIV LN HA o
type hint -- 238135
annotation A5 & . @M. RETE S E0ER FIETE & I Ag 88,
BAPLRSE ] T A2 Python fRSR I ESK , HEAIR A £ 2405 2 WA ML, BILERET I
IDE SZ PSR4 5 EA .

AR KB R RAE A ] AME A typing.get_type_hints () SR, (B JmHRAS &N
AL,
Z: L typing Al PEP 484, H A X ILDI B EANHE A .

universal newlines -- i F{#.17
RSO T R . FOA T A R R B R ARG Unix MATEEAZIRE \ar . Win-
dows [ Z75%E "\r\n' DA KX IH K Macintosh [ ZJ5E '\r'. Z I, PEP 278 #1 PEP 3116 ] bytes.
splitlines () [ 82 VAU .

variable annotation -- 2 & briE
Xof A5 B B SR P annoration .

TERREAS RSB IERT, af n] e o HLN

class C:
field: 'annotation'

AR EARHEE T R AR - BINDA R AL B2 ine KEAUHY(HE:

[count: int = 0

AR B AR ETEVA AT e I annassign —5 .
Z: W, function annotation, PEP 484 F1 PEP 526, H WA TIHINEE. 551527 annotations-howto DA T
PR R ) A A S e o
virtual environment -- J§ L5055
— B R M E R IS TR, A1 Python fi I FH AR T 76 2 B R TH4) Python 43 Gl EAR
ST — RS _FisfT i H AL Python N HFEF AT A .
FHZ L venv,
virtual machine -- JE{IHL
— & SEATE A E T EAL. Python FEAUAIL AT PA T W 4 i3t 0T 2E ) byrecode

Zen of Python -- Python 2 fifi
F| 5 Python &3t e W 5724, A B TSI XFIES . &/ KRR NE R AR
FFH A import this”,
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i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python i 28 FIT T EHREIF IR 244 (CWI, I, https://www.cwi.nl/ ) f#J Guido van Rossum J* 1990 4E
KW, YER—T 1M ABC FiE & A . /48 Python 45 T8 2 ok B HA ATk, Guido 1752
HETEE.

1995 4£, Guido 7£ #2589 B R FsE 2 5 (CNRI, I https://www.cnri.reston.va.us/ ) Z4k%EfthyE
Python /) TAE, FHAEASE KA T4 2 A .

2000 471 H , Guido #iI Python AZ.0>JF % A1 BA%% 3] BeOpen.com {417 T BeOpen PythonLabs [A1BA . [F]4E |
H, PythonLabs [#] A\ %%4%] Digital Creations (&) Zope 2] ; U, https://www.zope.org/), 2001 4, Python %R
{542 (PSF, I https://www.python.org/psf/) AL, X% A Python AH & HITH AU G 1 E
EHUZ. Zope A HIAEZ Python B B4 R B «

JIA ¥ Python HUAHRZITIRAY (A KIT A & L2 https://opensource.org/ ). Jj8 L, #iKZ 4L Python
JiA T GPL 3R R RESS T A A UL

RBA  RE Fn A& GPL %% ?

090%12 nla 1991-1995 CWI s
132152 1.2 1995-1999 CNRI 2
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 =
2.0.1 2.0+1.6.1 2001 PSF s
2.1.1 2.1+2.0.1 2001 PSF £
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4 PSF B

O #ik

GPL 348K 70k Python 75 GPL F%7fi. 5 GPL K[, ST Python VFulE#R A VR4 % 15 UG
BOSAS, T TG AT IRFF MUY o . GPL YeZe iy LETHE M7 Python W] DAL JEE 7 GPL T & AR IE45
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A SRR YT )

R RZAE Guido 55~ TARMSMNESG IR, (XL A AT B T BE .

C.2 FRERs( LIE M5 A Python BZRFRF0FMF

Python A SCRS ) 1 V7 RT3 BL T PSF 48 7T 7350

M Python 3.8.6 74y, SURHFAY/RBI. Bt A1 HARACAD R 2 PSF ¥ R P-SCRI 2 4 2k BSD 76T 1)
XCEE 0T

FLEA S AE Python FHHYE R T A FIAGVFAT . X SEVFal S SHIV VRl 2 T AR — [R5 . A Rk L
YA SEBED A S FDIC T Ak 0y 75 7T 5o 93,

C.2.1 FAF PYTHON 3.12.7 & PSF ¥ a] il

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python
3.12.7 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 3.12.7 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 3.12.7 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 3.12.7 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
3.12.7.

4. PSF is making Python 3.12.7 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 3.12.7 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.7
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.7, 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 3.12.7, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 1 i)

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 THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 §§ CNRI ¥F o] il

1. 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.

2. 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
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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."

3. 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.

4. 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.

5. 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.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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.

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

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

Cawy
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(% L 50)
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 3.12.7 DOCU-
MENTATION

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.

C.3 IgF a9 o] 5155
AT 52 Python K ATHR IR IS = A AT AN EGHNE B, 3G SRR A e 3 ORI K17 .
C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "FEH ARG DA 2 A ARG 1) 58 B ERE:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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
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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)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 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

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

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

(T
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CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

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 HITIEER
trace AT PAT

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,
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Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#§

The uu module contains the following notice:

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 =#2iT3=E A
xmlrpc.clientiﬁt&f@fiﬁkﬂiﬁﬁﬁﬁz

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
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

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 fER KT kqueue FY4 & AT A H:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R
A :

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

C.3.11 strtod #0 dtoa

Python/dtoa.c UFFEMET C pRi %L dtoa il strtod, FT- C BURS BEEUE RN 745 5 Z (M A 44, BIRZAE
H 1 David M. Gay %i 5 ) [f] 44 34 H Bl % S04 W AE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T[] . #£ 2009 4F 3 H 16 H ARG ZE 0 JF 1A ST AR BUBCRIVF W] 7 B

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

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

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

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ss1, crypt use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived
from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004

(T
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https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"”
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
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subsequently incorporated within the Work.

Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions

EF 0
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for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(B L)

C.3.13 expat
pyexpat ﬁLﬁgf%fﬁfﬁﬁﬁfgﬁﬁﬂgeXPatﬂ§§Uj§ﬂ€$@igE@, &%ﬂﬁﬁa%ﬁj’-——with—system—expat:

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

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

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

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

C.3.14 libffi
YEH ctypes LB 2 _ctypes C ¥R M A HH T libfi JEAY I AR, BRI RN IR 7

——with-system-1libffi:

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 EAREIY 21ib AR IR JC R TR, W 55 zlib JACH 8 DR 2140 37 :

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:

(T
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1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash
tracemalloc {fi MG Fr M) SE P 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
VBN decimal BEHTFZM _decimal C ¥ 2 i HI414% T libmpdec FERYRIASAL R, BRIFF AN HCE T

——with-system-libmpdec:

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
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are met:

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

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

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

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

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

C.3.18 W3C C14N i EH

test L HH) C14N 2.0 MREE (Lib/test /xmltestdata/c14n-20/) HEELEH W3C M3k https://www.w3.org/
TR/xml-c14n2-testcases/ FEARPE 3 253 BSD 4 A 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.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/sox-12.17.7 .tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.
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SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio
asyncio BEHIFLLHER K H uvloop 0.16, "ER&ET MIT V¥ alIE & TH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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.
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