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& W AZEOATE T, (BARMESA— IS B R 8.
Python n[AGR 9% Nk, PN AR R, HANE WA AN Z A F MR, H A& T2 Linux
KAz, PR RS R LA e A ).
comp.lang.python I ZIAEF G IR, (HAZFTA Python J FHRSAERIMAL LM, , 2 NEEA ST

1.2.3 AHEEEMINE M Python FF &) ?

17 1) https://www.python.org/about/success £ % i i} T Python [ H 712, A% 777X Python &Y i) A 24D
BN DAE BV 2 AN A 28 ml RN R ) o mek

TR ZKHERA) Python 3 H A03E Mailman [ {7151 245 B F Zope [V e 55 4. 2> Linux ZF7hR, Ho g 410
A Red Hat ¥JCL{f ] Python 3k 45 5570 8 4RI LB F2 7 FI R G FRER . #E PR ] Python [ K 24 1) 42
}E T Google, Yahoo DA & Lucasfilm 4,

1.2. IPscit5Rdapd Python 5


http://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.org
https://www.redhat.com
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1.2.4 ZFERRKTTLIF Python BHH AR 7

151 https://www.python.org/dev/peps/ £ Python 455321 (PEP). PEP 224 Python fill A L Flgrii vk id2
WA TR T SORY, Hh P AR S RIS UL 5 A 5. AT A FRARAEA  “Python X.Y Release
Schedule” [¥) PEP, Hit XY 2HA M AR ATF LA AIRA

FRARHTF S 75 python-dev EFE51 ATt

1.2.5 £33 Python MARHKEFHENR LS 7

WAV AN GEAY . A ECAFTER) Python fCHEAMLIT, PIL, AEMTHZIE S S IME A S A
FEFP AR — T3 R AR E LA N2 1Y o AR T AR IR , AT IR AE 75 B 4=k 5L
P 5 A KT Y Python 438, FATAF B E A THE— Wk A) 4328 UK AR

WAL BCEA R E, W NZSE Wt N TH U4, PEP 5 fillid 15 1A I 5 A A S BB d5 s A 4 i
B, DU ATBERR T4

1.2.6 Python R—HMMEENFERIFHESD ?

EEP/S

MR, FESSRAA GRS PIAN Pascal, C 5 C+ PASZ Java ({28 — TIPS | 2= L AT 1508 3 0L
ik . (DA Python fF 58 —Fha Rih 5 b4 72 I X2 AL nTRE A . Python BA 3R T B — B AGTENA
AIPERBIPRIE A, T HAR A2, FEMMAEA T 1B T ] Python i PALESA/E L T B B e 4 it ,
AN R3-SR SRS (] Python, T DAPRIE )= A A 1 AR S BIANIGER 5 i FE s . AT AT
BEAE S — IR LU IRl 7 B E R 5

XFF 2 B AR G RE A 22 AR UL, BB RAE F 2GRS A 2R X a2 AR A AR AS
SORME, RIS EEER I . AR RSOGO AR, M, SOt —Bog DR, &
RMKIEARF, AT — RS R ANE SRR E RN, (XIS ol BTE R R 5 — IR AR R it
(EE AN UER IR

A VFZ HAD Dy TR L 45 Python UNARBFI AT THEH - & Java —4F, Python #i4— PR IFRIERE,

AT DAFE IR AR B B Bosi 48 A i 28 St MR AR I H o G AR 1MV AN A R T A P Dz B3 A ik

HE AR o W ARERE, AR ] DATE 2% > S Re Ll AR 0 [R] B A LR R R 1, AT SRAS SR A W 2

ﬁ%gﬁﬁﬁﬁﬁﬁﬁ%%T%ﬁﬂém%%@oW@Hﬁmmﬁ&%%zﬁﬁﬂﬁﬁﬁ%?#ﬁéiwﬁ
Y o

Python F R (7 AL RESAE A A I MRS TE SR o AATT AT RATE—1N 98 10 b iy AR P ARS8 [T IR T S — 4
R GRSt TR o AR TACASS A MR E A3 DA AR

>>> L = []

>>> dir (L)

['_add__', '__class__', '__contains__ ', '__delattr__', '__delitem__"',
' dir__ ', '__doc__', '_eq ', '__format__', '_ge__"',

' __getattribute__', '__getitem__', '_gt__ ', '__hash__', '__iadd__"',

' dimul_ ', '__dinit__ ', '__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']

(FIUakEE)
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https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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>>> help (L.append)
Help on built-in function append:

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

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

[1]

I AR 2L SRR N S SR B e RE A RETEA ] B il

Python i~ 345 {2 4% IDE. IDLE j2&— M54 1 Python IDE, 4T Tkinter 5, {i Jfj Python {5 & 45 .
PythonWin J2—/> Windows % &1 IDE. Emacs [{] P 5 243 7 f# 3] Emacs H A JE% 1119 Python R, T
XSRS RS PR B S e, E BRI A S A g S A A I T A B AR S D RE . 17 IR Python wiki 7%
& Python JiFE AL 58 RED 3K

AERARAEZETIE Python fEBFH M, VRATRESA PGB edu-sig HIE1F512,

1.2. IPscit5Rdapd Python 7



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

RIZE Do)

2.1 —fRia)RR

2.1.1 Python HFEFRUHHHR. AL AR EUEENIRBREREE ?

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

pdb FEHLIE— AN FELZAE A2 S 855 Python Jid & . B2 A1 Python R —is), 7FH BCR T &
2 F Mo AR AT LA pdb AR VR ARG 40 5 AR H ORI s -

fEBRUE Python ZATHR FFH7411F Y IDLE 2 5 A FR8E (G % £ T Tools/scripts/idle) 4 —AEIALH T
Ao

PythonWin J2—fit Python IDE, H i T—ANHT pdb 19 GUI 184 . PythonWin [ s £ J kT s %5 (4,
FEERAL ARG Z AR, BRI PythonWin #2574 . PythonWin /& pywin32 I H RG>,
ActivePython &4 7B ZH R4

Eric &—3LT PyQt 1 Scintilla g %8 2H {44 71 IDE.
trepan3k J&— M) gdb AL -
Visual Studio Code f404 TR T 0 IDE, JF4em T RUAH SIE 1
AV Z Rl Python IDE # A& 1 B AL TR A4 . 4
* Wing IDE
* Komodo IDE

e PyCharm



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

A1
Pylint I Pyflakes [ JEATHEAS AL A B VR AL o
HASRAG AR, BIA0 Mypy . Pyre £l Pytype HJ DAKIEE Python JACHS H1 R AR

2.1.3 fnfa e Python A SIZBAEMILEITHI Z HHIEERF 7

QSR SUR BB AN AR Y, DA PO LTS 22 Python RV R ERALZATE, AT 20K Python %
J C AU . A2 TH AT DS INARL FP rdf A e, R Leibk 5 Python —F il Ay R 4845 — 2 A i A
HIPRAT SO

—Fh 7 R freeze T.H., ‘B7F Python JifE H# M Tools/ freeze Hiifit. B HEHE Python ¥ i Ky
CHdl; — C guids n] DA Fr g BHUm AR — NP, )5 H 54581 Python FEEE

R TARSZ S T IR AT, R A A% Uy import #547), FF7EARIE Python BARFIYRRS H % (TN
FLER) XL, AR5, X LRI Python “FYR ARy C AU (ATLAFI ] marshal BEHUEEH 1
XS RE BRI ), IR —AE BRI E SCHE %S SRS bs BN R N BRI . K5, Sl
Az ) C AU 55 Python RS H AV, TEAL— A B 47 B R — 2B S0, HIhEES Python
AR AR 52 A A ]

TNHALET AR T B B A ] 6 0 GUI AT $hAT S
o Nuitka (I5FH)
* Pylnstaller (§&F4)
» PyOxidizer (#5F4)
o cx_Freeze (B5F4)

* py2app ({{fE macOS)
* py2exe ({XF Windows)

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

2.2 FERLAT

221 T=HPEFE, AHitad£EHE UnboundLocalError ?

DR SATE R B A PR BEAR S 0 T — 2R IRAELTR AT, B2 IR 3 AR AU G4 i UnboundLocalError 4%, iX 1l g
A R NI

PAT ARG :

>>> x = 10

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

>>> bar ()

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

>>> x = 10

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

£5154%—~ UnboundLocalError :

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

UnboundLocalError: local variable 'x' referenced before assignment

JE PRI, 20 A N A AE A TR I, 378 R O AR TR A ) SR &, B 5 AN B I
W2 Ae . i foo ByBRS—AIHAN x 0L T — B, didd SRR R R L, ARy
print (x) R HARVIRICHY R R, MaT| A,

FE L R B, AT DARE SRR i) 22 R R I O 4 R s S DA ) -

>>> x = 10

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

C x += 1

>>> foobar ()

10

GRMEBAREFAEA—AE, HLA ERAEB UM A RS, T iR —a, XEFHFE RS
B—T.

>>> print (x)
11

YRAT AR nonlocal SREETAENRENE Ik h AT IS LUAY#RAE:

>>> def fool():

x = 10
def bar():
nonlocal x
print (x)
X += 1
bar ()
print (x)
>>> foo ()
10
11
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2.2.2 Python H)SRMEEMNLF[ETER/ WL ?
B R ARG Y Pythonﬁraﬁé"fuﬁé)%’ﬂ*a UNSRAE B RN AT AT B B, W AR B
W JrAs e, 3 ISR LA Joy A

EYVER KA NEF, A ER 2B RER . —J7TH, SRR 20K E global W LARS ILEAM
RIFER KA. on—5T, QR 455 | H#E | global |, ARAALERIFH I global T o ABARFRXTIN
BRI AP AL TS T, BRSO AR R . X PPARALA IR global FEEH AT & R EIE
AR

2.2.3 Attt 2 7EB/BHPELHEHE R lambda #REIERBFLER 7
(BB for ARERACE SULABRAAS S lambda (B 48 R KLt )

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

PAE2ASE]— ML E 5 4 lambda pRELWFNR, XEEPRECRITE x**2, RESF I, I8 X 2 pR 52 435l
RELO . 1. 4. 9f 16, SR, BRI S A, MfTERS R 16 ¢

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

L?E.jﬂ Tzz lambda eI IS B, T ST SRR ke gy, I L > G2 AR T lambda B U1 (1)
o DAPREEAUNS x BUMEAE 4, FrDARCRHITA R B Rk o] 4++2 , R 16 . i@k
AR % E‘Jﬁ#ﬁ% lambda E’Jéﬁ? AL, AR AR IR — AT

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

N TG R PRI, FEAFEARTFAE lambda JRRAR R, PARHCAHOBIT 425 = HO{E:

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

PAE n=x QT A8 lambda AHuA n, FFAERE X lambda T RAE, (S8R Y TR x (EAH
[ JEEIRE n MYETESS 14> lambda 12k 0, 7E55 2> lambda 12y 1, 7255 3l 2, (RIS, B
BUAEREAS lambda 2k ul IEFREER -

>>> squares|[2] ()
4

>>> squares[4] ()
16

TR, BRI AR lambda FREA 1Y, BRI R ECHL FIARIE D -
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?

2.2.4 B RRHELHE

TE AL S BRI (5 B Oy ik e B — MR GERAR N config B cfg) . HFEHERN AR T
PR i 2 A% config R s AR BRH nT AR SR A BRI 1o PR R U —ANSE B, Bt AR
TR G AP AT A S SCRS A Ay b5 15 AR B 31

2l

config.py:

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

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

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

225 SAERY "REXEK" BHA?
WHEIEHH from modulename import * . K HiX4FEHEL importer Hyay 44 2Sa], H.&x i iR E L&
BMEPARY Linter £575 H oK .

AR SO B R R AR . XIS AT R A —H TR T, A% BB R AR A Y
M. BT AN R S WRE S, BT A S AN 4 FfAe 23 1] .
FE N7 ABLH R — P 0 -
1. WpuEER——LblN: sys . os . getopt . re %%,
2. BB=J iR (2235 T Python site-packages H s M%) — 4 mx.DateTime, ZODB. PIL.Image %5 .
3. AHUFF AR
AT RERAEIRF AT LN, A B ER RS AR R A R E R A 8. Gordon McMillan /5 ¥4 41
T
2 M ELHES R AT import <module>” 15 AJE, TEIA T A BCA FHY . (HANRES 2 M
AR 1 AR AP B — N4 PR (“from module import name™) 3 H S AAL TR TZ, 3RS
NS RM JRPFHEEE 1 /MRS A FRIEATT ], SXEES 1 AR T A 2 AR .
AR SR AE— R B BN 5 2 M, IR RS ATE RIS AL R BN TR RI T o Y B S BRI, 5
1 AMEHCRE 258 I IR ML, 56 2 DMEEHU AT DA TSR AT .
QERFELREIPOZ P S XN, FTRBEFREAE R AE L R A . XMEL T, E2AREIEF AL
e R I a . TR A B G A AU i e AR RS, e — AR k.
AN T RGBT ARG, s %R G R R, A0S B ASLREOE NP Jarih
ERE. ARIRIER P HAT X, P2 RABRER LR, IAXFEARIHA M. WRBHAAERA
PRECTH IR, FTRERZRF R ABRMER AL R AN . R, BB — Rl #2, FrDASE— ok
BN W RE IR, (HE MBI LTS A 2469k, R @3 LR F G RN T . R
AR, BERTE sys .modules LRl AT,

22. EBEROAT 13
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226 HHAMRZESHEHRINE ?

B FREF DU XS Bug. A AT RS

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

return mydict

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

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

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

P, AEA SR G AEEOA R —Fh AP R MR IR . TR ) None VEARRME, SRIGTERBH I AE S
BORT3 N None IFHHAN R, FHBCHARI G BN, (AR R

def foo(mydict={}):

1M 3% 4.5 -

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

SRR A I SRE AL . WRA DR TH E RE 2 U RCRERT, A —FhiE W T 2 Bk BR B0
m%?ﬁﬂﬁ%ﬁﬁ@%,#Eﬁ#%ﬁﬁﬁ&%ﬁﬁﬁ@%ﬁ%ﬁoﬁﬁ&ﬁﬁ%%“mmm&7imﬁ
AT frs

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

# Calculate the value

result = ... expensive computation ...

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

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

2.2.7 IR EIESHEXEFS UM —TRBEER S — TR ?

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

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

g(x, *args, **kwargs)

14 Chapter 2. G2 I jo)j%
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228 XS ZEBFT LR 7

T 7 SR g8 I IAE R BUE SO FR, 100 5% A IR BRSO SE PR 8 BB, TES 0 ST — AR #E 32
PRRERAYSE S . BN, WFPAT BREGE L

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

foo . bar 1 kwargs J& func WES . AR func I, filin:

’func(42, bar=314, extra=somevar)

42 . 314 fl somevar MZ5L2,

229 At aBBIIRY LLEHIIFRX ?
MR BT :

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

>>>
>>>

KK KX

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

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

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

2) B FRE T muiable 315, XEWRE TN E MBS .

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

USRAEIRES = WX SRR AL AR XT 4R

5 # ints are immutable
X

>>> X
>>> 'y

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

6

>>> y

5

A AXES < Ay SEATIAHSE T o RN EREECZ immutable 352, FEPAT x = x + 1B, HFASBBEEH S
5, FE b1 MRANE T —AERT R CBECTS 6 ) RIS x (WM T x FrHEIAE) .
ﬁﬁ%ﬁﬁﬁ7ﬁﬁTW@N%(%ﬁN%6ﬁ5)ﬁﬁ%%m@%%%ﬁﬁ%(X%E%@6ﬁy%%%
5 ),

FLERAE (B y . append (10) Ml y.sort () ) S EAEBEUEXIR, A LRI —L84E (flay
=y + [10] Flsorted(y) ) WMIKQUEGHAXR . WHAE Python i (VAR BTARRIERE) , BB D05
M7 ENF 2R ] None , DABNEEGRIRIEX AR W B8R . NIRRT T v . sort () FHIWEEIRIA] v 1Y
AFPRIA, WZRH & None |, XA RERLAEILAR ¥ 5| X — KB DS W R

22. EBEROAT 15



Python Frequently Asked Questions, 4% 3.9.6

AR — R EBAE, R F B HATH R A i 2 AR R AT R B RIS AT . filn, +=
SEUHNFR, EARSBEBOTHBEEE (a_list += [1, 2, 3] Ha_list.extend([1, 2, 3]) [AHE
A a_list, i some_tuple += (1, 2, 3) fllsome_int += 1 MSEIESHHAIRTER).

Heili 22
o WTATIARS (List | dict . set 454), DRI RAHEERAEIATISN, AT R ey
S M B L

o XTFT—ADARFEXL (str | int | tuple &), FrA5IHERNALRMSS HMIFERE, AN
(LA R AR AR [ — B RS 42 o

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

2210 RS HFRHHSHHRY (RRSIAERA) ?

HICE, Python S Sidilid E BN . i FIR(E R BIE XG5, Br A T Rl 7 9 2
BN S, A WA S AR5 @ AL, W PAMS 2 BTl RCR .

1) SR Te4l

>>> def funcl(a, b):
a = 'new-value' # a and b are local names
b=Db+ 1 # assigned to new objects
return a, b # return new values

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

>>> funcl (x, V)

("new-value', 100)

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

>>> def func?2(a):
al[0] = '"new-value' # 'a' references a mutable 1list
all] = all] + 1 # changes a shared object

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

>>> func2 (args)

>>> args

['new-value', 100]

4) AR AR G B L

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

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

>>> func3(args)

>>> args

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

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

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

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

>>> vars (args)

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

WA AT 2 B0 R PR Ak 2 S
BRI AR I — A~ 5 2 G SR JCAL.
2.2.11 fnfasE Python RISk &% ?

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

def linear(a, b):

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

return result

LIPS IR IPOE &

class linear:

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

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

KX WA
taxes = linear (0.3, 2)
FROARF]— AT X4, W52 taxes (10e6) == 0.3 * 10e6 + 2,

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

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

XN DA AT R s RS I T2 -

class counter:

(N IUERED)
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value = 0

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

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

def down (self):

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

PAL inc () . dec() Ml reset () WRIM, a7 [H—i 50 = —F.

2.2.12 #n{g =% Python %5k ?

— BT, ) copy.copy () B copy.deepcopy () BEAFAIVAT . HARIA XS N, HE
B T PARY

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

’newdict = olddict.copy ()

FPA Rl DAY B AT A A

’new_l = 1[:]

2.213 WTHBIRRE T ES B ?

BE x —H 7 HE CRISEHI, dir (x) FFRE— PR AR, s T SeBlim e &
F &5 SR DT IR -

2214 tnfa AR BRI R BT 7

— O X R TR, RO R AR LR S AR AT ERIERAN AR ERIAE LS def
M class WAIFERNLL, FOREHN 7RIS HnPA A :

>>> class A:

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

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

FTPAANKEHE, FIAREA N AFR: BIfEE ?BZETW/\%?K#LQ%% B AGEA, Al B Rk
LRI I A YSEH] . (BTCIRULH SL B2 FRE aifa2 b, BRI 2 PR e 2 [/ —MEE T .
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gﬁ%;ﬁii&ﬁ%@% IS FAMERZFR. BHE X RIURE IS BTN, BIEENEERE N
RN

1. comp.lang.python #1, Fredrik Lundh 7 [a] #- AR FY) ARG 4 2825 th i — LR 2ELL -

DORBERGE ST TR 25— A (0R) HEARUUHERA T, ERAAET
E)E'HLHJr/Aiﬁ)?PME*ﬁ?i?JE%l‘ﬁjﬂﬁﬁhﬁﬁﬁ Mk (frfa=sia)) , @AM (%
% ......

2.2.15 ESEEFHREREH 4 ?

JE 5 A2 Python BB AF. THBA BT

>>> "all in "b" , "all
(False, 'a')

MRS AR, AR RRIEXZ WA, N B iR T

’ ("a" in "b"), "a" ‘
A Z
a" in ("b", "a") ‘

Zﬂ‘?%ﬂ%ﬁﬁi@ﬁﬁ (= +=45) RULEFEQNEL. AR BEIEMIZEAT, 10 R WS ) h i) 54

e

2216 RLRUZFNT CiES"?" ZHEHFAHKRA ?
I VT

[on_true] if [expression] else [on_false]

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

1 Python 2.5 5| A LA Z A, Sl B AR 2 0 2 S FAT

[expression] and [on_true] or [on_false]

IRTMXFPEIEIF AR, B2 on_true FAi /R MH “IR” B, S5, FrbAE @& RH ... if ...
else ... B b,

22. EBEROAT 19
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2217 & oILIF Python R Eit ARZEHRITERF?
I Ph. M ZETE lambda FHRE lambda KL . S HPAT =~k A UIf Bartelt )7~ 5165 :

from functools import reduce

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

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

# Mandelbrot set

print ( (lambda Ru,Ro, Iu, Io, IM, Sx,Sy:reduce (lambda x,y:x+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,1=IV,
Sx=8x, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=S8Sx,F=lambda xc,yc,x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,v,k,f):chr(

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

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

# v \% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

AR 22, AR

2.2.18 FHBHLSIIRPHIFHL (/) BRTLER?

RS HGNR T AR TE E Z B ES SR B S . (RO EIE S8 T IEAMR I 25 78
ﬂmﬁ%xhﬁﬁ%%@ﬁﬁ Kz ARG BRI S E. € divmod () 22— MUER B S
PR B RH B SO AN T iR

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

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

SRR, PIOESHMR MRV ERS . Wik, HXETSERM divmod () FF&51 %K 4H

PR

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

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

2.3.1 wnfares oSt 0 hl RS 7

gy AR e\ BRI T I E— BRI A NG EORE T 0" AN RIS BN, SRS e
B NHERI7107 (- 2ERIRY 8), HEAE:

>>> a = 0010
>>> a

8

FANHER B AR T . AR N BT I _E— BRI A NG BN G TEEX . B R T
BRI PR G 8/NE . FEEANTE Python RS A -

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

0XB2

2.3.2 A4 -22//10 £3RME -3 ?

REERATIELD 5 JWIERS 5 —8 W, B2 ER08or:

i= @@ // 3 =3+ {1373

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

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

2.3.3 IARFIFBRERDHT ?

YRR, PIAEAHNER) int () RBMES, BIQ int (1144") == 144, KL, WA float () ¥
Wkl 58, BN float ('144') == 144.0,

BRINKEIL T, X B SR g e R R AR, P int (10144 ") == 144 JEH, T int ('0x144")
2x5| & ValueError, int (string, base) B:ZH AN UIESHIE EFHHA RS, Bl int ( '0x144",
16) == 324. WUERSHERECH 0, N4 Python ALMAEFLET . RIZ 00" Fom /\#EHl, 10X Fom Tt

AR R MR, WABMHNE R eval (). eval () MHEEERREZ BAEZERNE: H
N RESAL ANl A A R EIVE R ) Python ik, HLaNmE& & A __import_ ('os') .system("rm -rf
SHOME") , iX£#C home H R4 T .

eval () A LECTIENTH Python ks NHJF2R, Bt eval (1 09") K& FEEIAATR, B2 Python A
A HERIECT A R0 (0 BRAE) -
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2.3.4 I RBFRIRAFIER ?

FL AN 144 S50 A7 R 144 Wl 9 B S BUMRE 2% str () o ARSI A oS dk il sk itk il ks
K, AR ERE hex () 3§ oct () o B JMHEAL 740 2 7] f-strings Fil formatstrings 2577, AN
"{:04d}".format (144) &AL 10144 |, "{:.3f}".format (1.0/3.0) W& 10.333",

2.35 I{TIERIFTTE ?

TEIEBEEL, PN TATH AR G FERZHAFOLT , R BRI AL G AR M 3t — 4 7 A5 3 Bl
Ao QAR E— B HLZ R Unicode Hifar X5, MILAKIA io. StringTo R array Fibk:

>>> import io

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

>>> sio.seek (7)

5

>>> sio.write ("there!™)
6

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

>>> import array

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

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

>>> print (a)

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

>>> a.tounicode ()
'vello, world'

2.3.6 nfa{EAFFrEREAELN/GE 7

(CEZLEraspRtisiize S

o BUFIIMEE IS R — ANl AR R . RS AR TR AL SR — . X
& I RARALL case ZE R4 1) 32 2471 :

def a():
pass

def b () :
pass

dispatch[get_input ()] ()

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

# Note trailing parens to call function

o FIHWERE getattr() :

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

22
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THHE getattr () A TALMXTS, WFE2E. 5B, MRS,
FRUEFESRZ A T 3X A1, fildn:

class Foo:
def do_foo(self):

def do_bar (self):

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

o [l locals () bt RE4

def myFunc () :
print ("hello")

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

2.3.7 REH 5 Perl i) chomp() FXHIFH %, AFMFFEBEPRIBREBERITH ?

FIPABEI s . rstrip ("\r\n") WFAFH s R RBIMER A BHATAT, AR AR ZA% . SR FATH
s Ay, HARRBAILZLT, WA IR 27 8A 4T

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

L. "\r\n")

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

'line 1 '

Pl 3 AR BRI AT SO A7 B, FTPARE s . rstrip () XA X TAESAREF.

2.3.8 @& F scanf() = sscanf() B i%y ?

TR .

QR BT ] B i AEATIRAT, A S Ml R A FATH R G split O IFikf—ATi s B i
P w2 A, A)EH int () 8 float () R T HEHIAUFAFHHAR B A E. split () SCRFATERY"sep”
B2, @HT R 2 AL .

U B HA IR A AEA TN, IS AIE M ZGAE  CIEH Y sscanf () B, HWEAE.
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2.3.9 'UnicodeDecodeError’ &’UnicodeEncodeError #&izEHA4ER?

T, unicode-howto

24 hgE

241 FHEFKIBT . ZI0FTIBRERE ?

SRR YL, R NIRTF R e —STNeZ AT, EAENAZICERA T LA
* A[AAY Python SEHLHA R FAYIERERS M. A% FAQ FF MY ZCPython.,
s NABAERGEATRRSAARERN, JUHEW N VO FIZ 4 A2n .
o RIS AT, FOBRRMT IR (IS profile BR).
o G EHEMENEAS, FEFORMERERR TR SR O RESC LA (WS timeit fiHL).

D
o PRFUASE S BRI RS ARSI R (i e A R AR ), oA AL T RE S
FEACH R

B, Python fURAYFHE @A ME BTN PARFIH T — 2@ PR 5, XF 1R PEREIAEI W] 32 1Y
SRR B :

o MR FREX ST E AL, B (Sl P B ) v A R A Ias
o ffIEWAIBHRESSH . 2% bltin-types #ll collections FEHCAY .

o WSRARUEEC N RSO BRI T RRE SRR, WITTRE (CYSRRREARIE) HLrA B 4 R B s . X
TH CiE= MG RAE RO E S A, oy B R B — 2o s/, Biltn, —FEEHNE %
list.sort () B sorted () pREIHTHEY (FLemg YA 112 7 sortinghowto ).

s MRELESERTRE, 2O ERRRITES R, GERIMR R hRES AL, TR
W TSRS, APV, iz ad BRI, T HARE W 2o a4 R
b 2L A P 1o N R N

U A I Python FLVFHIRA], W5 AH —S T HATPAL B HIE. BIA, Cython WTDISERB IS
() Python CRSUA 4% C 72, - ELITDLAEVF2 R A9 P21 L. Cython ATDARIR 41 (RIRTigio
TUERE) ST b TARREE T O, A C RBEREA 0, RATPARC 45 C N,

S
LI PEREHE R 1) wiki DU

242 BENMFHRERT-ENRBNAERMTAL?
str Ml bytes XGEANAR), FIEEZ AN TAFRIRSRK, FOFRRERA S — R4

ALY, BRI S TEATR B R TIKTT R AR
WEREER LA str XR, W@HHERR T RREEWIMAIL, REHHM str.join() ¢

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.Jjoin(chunks)

(A —Fh e B iy I i, a2 A io. StringIo)
WREEE L bytes X5, HEFMELZM bytearray XRHFHEREEAE (+= 254F) B
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result = bytearray ()
for b in my_bytes_objects:
result += Db

2.5 F5l (JTA/FIFR)

2.5.1 tnfafE AT R 2 B H#HITHR ?

KA G S tuple (seq) AIRHERTFS (SEhn ERALE AR ) A A BRI T 39 A AL 1 a4 .

4N, tuple (1, 2, 31) &4/ (1, 2, 3), tuple('abc') W&AM ('a', 'b', 'c') . WIHE
ZHOf R TCA, WA SR @RI AT 2R 1] 6] — X5, RS an SR JoyE i 2 5o 042 6 oy, EiE
tuple () WEAAR 4.

KBRS List (seq) APRHEREFH S n] kAN SR N BRI Y RS W5 . Fln, 1ist ((1,
2, 3)) &ER 1L, 2, 31 list ("abe') MEER [Ta', 'b', 'c'l. WRSEHEIAFE, NE&HB
seql:] AREERNE—NEIA,

2.5.2 taR i #FESI ?

Python J3 51 285 | Al A IR 688 R 5 DA IR AU, 0 225 — N3G ME, 158 A, KL, R 7%k
I, -1 AR — N RGIME, -2 MERGE A, K. TPAACH seq[-n] #ifH4T seqllen (seq) -n].

M BT S A R SARTT . BT s [:-1] BURIFATH i s — D F4F, XATADRBSBRAEAFAF R
FERIIATAT -

2.5.3 FEIIAN{T LA FRIE ?
EANEEE reversed () :

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

JEFFIIA AL, T e A 300 F) A A DA P I o

2.5.4 0 MFIRPMIEEIR ?

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

WS AFEGHE , AU HANT, RIEASIZR IR, U BR A 0 -

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

25. FE5I (FRAA/FIE) 25
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WERIRR A TR RE AR AR (RIS Rhashable ), DA F B BEAEAE SR

’mylist = list (set(mylist))

PA LSRR PR e, TR A0, SRR [l js1) %

255 f0fal MBI B S AR ?

R MR BT, — P S it Dy HARYE A A B o AN I S g B R PR it i U B e de, R
B R A IR s A Ty . DA & =Mt 54

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

F T RE R A R -

2.5.6 tnfa#E Python R4 ?
5%

’ ["thiS", 1, "iS", nanu, narrayn]

B FAE ) 22 7 A 24T C B Pascal FUBAL; FHIXHIFET, Python 51 AT DAL 2 Rl [R] 28 24 At %ot
%,

array FRH L T — S QB vk, BT RG R BEM S E B A, (HRG [ ) e e s %
18, EHE, Numeric Z4 R E YT —204¢ HAR M A B0 4544

AR 3| Lisp KAg g%, v PAH o4 cons JTTE

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

AR AR, ATDAA AL @ M52 . ALl lisp car sRALAYE 1isp_list [0] , MLl cdr BRALHY 2
lisp_list[1] . UCHEIELENA XA, HIE# XA A Z L Python SR 18152

2.5.7 WA RIS HTIR ?
Z YR B AT Oy UL

’>>> A = [[None] * 2] * 3

FTE RS A -

>>> A

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

ERREGHE—TUR(E, SRS FRHES M E AR B R

>>> A[0][0] = 5
>>> A
[[5, None], [5, None], [5, None]]
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JRRAET = XPRPAT R B A S AERA, R ARSI . 3 AU 2 S 3 45
MBI, BT RERE— RN 2 (513K USSR AT, X—E A RNARIT .

TEFAMGL R A — TR K BERIAIER, AR R ORI — s 3%

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

PAEARC Y — M8 3 ABIRISIER, BATHIRMKE N 2. AT RAR IS5

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

B T A S B R R AR 9 R ;. o i 44 1)@ NumPy,

2.5.8 INAHHENMATF—RIIMR 7
AT DAL 81

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

2.5.9 Aft4 a_tuple[i] +=[item’] &5 ARE ?
R AR R 2, — IR EE AT E T Bz REAT, 2 Python RIZEFIA R AEX R Z A
.

HETHBICESR M RSN G , iXBR e R M TR IR, 23X A A N A 2 E 8. ZEHH A List
N += 251

UNRARE X R

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

TypeError: 'tuple' object does not support item assignment

il R R R S L 1 25480 (1) X5 a_tuple [0] AN, AEEARXS 2, EAEKERHEH
g5 2 TREZR UL O SRR ARAS, N C4lCR IR Joik .

HsAedsn, BB EsR IR ETE AR T AR T

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

TypeError: 'tuple' object does not support item assignment

HIFoede AR AR, PRI 2 25 KA iR

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

Traceback (most recent call last):

(Rt
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(£ 50

TypeError: 'tuple' object does not support item assignment

i A S 0 NI ARG, SR N2 5T e B e, (UM AN AR T

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

LI AT 20X, FHEANE (@) WEPR— DR T __iadd_ JEIRJTVE, EPAT += HESRIR(E R 2
HE, FHRHREE; (0) XTFHIRMT, _iadd__ A THESER LM extend HR[EHZIIE. HIE
XHFBIFRATAGE += 2 1ist . extend By “HHET

>>> a_list = []

>>> a_list += [1]

>>> g_list

[1]

B2

>>> result = a_list.__iadd__ ([1])
>>> a_list = result

a_list Fr5 | X BB, 51 BB SO R B PIR(ES a_list. IREMRALIREAAE
fe, WNERTIH a_list ZHIFG| IS GAHaEE, (RO5R AL TIRE R .

BB, FEMTCAURBIT, RAR S R T

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

TypeError: 'tuple' object does not support item assignment

__iadd__JEENIT, HIEIESR] TP 58, (HEER result §5M T a_tuple [0] E&FEMAYFE—XIR,
IR U)NTER NS = €3 IS Splied b= U R b

2.5.10 HBM—1EHRE9HF: GeA Python #1ThE FLIR TR 7

JHT)F Perl LX) Randal Schwartz, %5 ARARYE RSP FIATHE Y, 1% BAESEN TR 0T
{7, 7€ Python H, #5FIH 1ist.sort () HEM key Z50:

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

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

>>> result

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

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

sorted(pairs)

2.6 &R

26.1 tamg3d?
FIREL AT class QISR RAGIED . BIESEBIRS R, ] Class RGAARM, SEBINR IS
T (Ete), XE&TEIREERRA A Ork).

FE] PARET— A A HABSE (FRz MEZE) SR . BB IR VEEMS DA o AT AR 5k AT A
T AT AR TR T4 . LU Y Mailbox e T HRAE R B YA, BRI T8 MboxMailbox,
MaildirMailbox, OutlookMailbox NIFEMS AL FEA FhEEE B HEAEAE .

262 tAaRKGE?

TERIETXRI R, MFXR =« , @FH A x.name (arguments. . .) BERTAM . ITEAREIIE K
i X, AT RAE XA

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

2.6.3 T4 self ?

Self FURTEMIH — D SEI I BHEL R BERANRPHANTTIEE N meth (self, a, b, c) , WK
B x WPA x.meth(a, b, c) WEXIEATIRN; AR I AN YA HAM T neth (x, a, b, c)
UV

SB A 1 4 R 77 iR S A b R KM “self” 7
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2.6.4 IfTIEEMNRED ALTELRFHFRE—1 36 ?

A N E AL isinstance (obj, cls). AKX SR EE T2 agseel, HEfEmpi
R JeH BT, Al isinstance (obj, (classl, class2, ...)), BAJPAKREXNZRESETIHEA
Python P& 257 filfll isinstance (obj, str) B isinstance (obj, (int, float, complex)).

R isinstance () IWSKMIRA: B abstract base class W B . BT EEMA0ZE, BIEEA H i
(AR S 32, SFh S EER R IRk 8] True o BEAHAGIN “BEEM4K”, BRI MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

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

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

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

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

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

HER, REEBEFALEFEN isinstance () M HESCEHTRN . REACIFARE, HHEE
AT [ 0 R AR AR A2 A E S PP L2 P, DAEPRRFEIAT , ARG A X RIS T2 KMt T
A A AT AT L B i R A

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

HAFRITRRAEIT A K EE L —4> search () J7ik, RIFHME:

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

class Document:
def search(self):

# code to search a document

obj.search ()

30 Chapter 2. G2 Il ol &4




Python Frequently Asked Questions, %% 3.9.6

265 ftaRE?
ZALR— MR X R AR (WFCHBIE) o BRBONR x CRAFE, BAERE SR R Ikt h
ATDABIE AN, Hp Rt TR B ORI S B, R B AT AR AT x BRI

Python #2751 Al DNFEAR LI 4. WCANDA R SE3L T— TS0 28, RS IEITA B AREHE A K
5:

class UpperOut:

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

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

def _ _getattr__(self, name):
return getattr(self._outfile, name)

X B Upperout KEPE X T write () H¥, ZEHH FEN self._outfile.write () FEZH, &S
AT RS A i BN R ITS R 2 self. _outfile X4 . b2t __getattr__
TESERN; WESH BT S% T RA Rt E e 25 A

WHHRE, EEIILELT, RS IERHT . WREERTRES AR, 200 L
__setattr__ () ¥, MXBEAI 00/ Bl _ setattr_ () SEEAIE RN :

class X:

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

KL __setattr_ () LHMMIBN self. _ dict_ KNHGRARPRES, MAZT5EITRENA.

26.6 MAETRERSARHESNERSE?
fE N B super () EREL:

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

A2 Python 3.0 Z RIMIMUA, WHREMA ML ZESAE: X TiEN class Derived (Base): ... ZEMAE
EX, W[PAM Base.meth (self, arguments...) BIERXIEH Base (8 Base fyFENHZE) hE LHH
imeth () o XH, Base.meth @—NRIEN L, HILTFELH self B4
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2.6.7 I NBEF S ELE TSN ?

] PASY BRI — 3114 H BT A4 A TIRAE o ORE H BB A % 00 24 RO (E RN AT o RS —T, sl
Wl E (BIANARIE T BB UR) AR SR, X g AEs Oy . Bl

class Base:

BaseAlias = Base

class Derived (BaseAlias):

2.6.8 nfa BIERISKBUBFIRIERTGE?

Python SCHEFFASEHRAES T (DA C++ B Java 97E SUIMTH ) -
SRR AT E LD RIBIERI AT A BN JEMERE L, W e E I 2 U 24 -

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

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

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

YT FTAfFf isinstance (¢, C) M c, c.count IR C.count , [RIEPE ¢ BB EZL, BEBM
c.__class__ [aliig|EE c M REAAE LI RrER.

WE: FE C RN TTRN, B self.count = 42 XFFRIERAE self H BT I BB — 14
Sy count” B S BI o AREEE T 90 SR AR SRR IR A, TCI AL 7 ¥R N R S

C.count = 314

Python SZHRFHHSTTIA:

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

AR TGS TERCR, A — A ERAR 2, RIS R R vl -

def getcount () :
return C.count

WERACH IS AL LR TE 7Y, B E LT — 426 (B 2RI ZR R AEUINK) , IR & T
AE.
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2.6.9 7 Python thinfqE&HMisEL (FH%E) ?

XA XN THrG 5k, RS v 58 BT M3 e B B 3 B v
1E C++ 1, RS WF PR

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

}

1t Python #ft, HEBSH S — KA, HABOASEA R AT oL, filin:

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

AT, B R
WAL R A KRS8, Biln:

def _ _init__ (self, *args):

IR R REE T A Tk E

2.6.10 £ __spam BBHEF R —1 34l _SomeClassName__spam iR E.

PARUR RIZHT SR B4 Sl “BEIR ™, DA DA g B s 2 ity O 2 SRR 28 B ATR(TIE AN __spam
MIPRRAF (ORI TRIZ, 2ZRH D TRLK) XA LY RN _classname__spam, Hf
classname KRR TATPRTL T RIZH) Y HILRA TR

RXIEAREPRUEALE Y : SN 598 T LA )7 _classname__spam” J@ 1k, FAAASR{H AR R __dict__
L. 2 Python A2y BURA A B L BRI LA AL B

2.6.11 2ENT __del__ 7%, ERMERMREZFEAE-

XA LT e R
del iIFAA—EWAH __del () —EREZBDXLMGIHITE, R (BIHTE) $38F, A SEH
_del ().

R B S B S IR PR EERE (AR 4135 Gl A S U 5 I, T A S B A 137 R 57
%), W5 ATHECIGE AR 2 W%, JL48 Python /R LA X A IERRT | 1, (AAERUR S5 ARG —
FEUNHRZ G, BRI 2 Bant Rl A 2iaq7, It __del () JriknlRESAEA T ERIFEHLAY
B 2R o XX TR, BRI R R, BAXRE __del () HEZLARENL
AT BARATPAIZFT gc. collect () RSRHIATEAR B TAE, (2 154 A& —LEXFGIRIEA S]]
Wy A2 1 DL o

RUEA BRI e, EohA%E LB close () ik, HE—HERIHEHA, KK E A0
FRE. XFE close () HYERIOTHHERSIH X200 )EE. W2 EEMA __del_ () M __del__ () W%
%A close (), I HMNAEHLR AT PAXTR—X 52K close ()
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73— R EERG MG 2 A weakref BB, IXBIBALVFAE X GUEAS IS TR Biln, PR
HOHREEA RAZXT A SRR AT s 35 1 (SR A RIS )

BJFH—F, MR __del () SR TR, SWEEHEITNE sys. stderr .
2.6.12 in{UiRELE FESEBIRTREBIRIFIR 7

Python A2ids (BUNEIAL) W5ehl. ATLATERRIM IS BB o 5 (0T, dd PR B A Sl 555 | 51
FORIREZITA B

2.6.13 Hfta id() MEREERTEH—H) ?

id () R El—EEL, AR R A R N PRI @ ME—R . A7 CPython ", TEXS R AY A A7 HLIL
PTOAZEH R AAEM AP R 25, R AR 3 R AL A T A I (8. S A5 T

X

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

XA id BT AFAREO R, ZHISeBI8 TR, AT 1d O WG SR ER 1. 25 2R fRAa id il
WX G THEBRES, AT — R R 5 -

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

2.6.14 ftARRTEILAMKREE is ERAZITHRE S GHEFEN ?

is R AT IRRT R B OS2 is b EMT id(a) == id(b).

B AR R R R R ER T H Y, a is a —FiRM True, B 0mHH S5 I3 o 3 i
FEAH AR, 1T LS ARSI —RE, B SR S i R B JR(E True B False,

B, FOASEEINEL R A EX S B0 355 R A TR . — Ok, A AT 3 Al ol x4
By ] DR E 1) -

1) IR(EEAERIE T A RIS A AT R Sy . FEMREIRE new = old ZJ5, AIPABRIE new is old.
2) BB BT ZRE AR, SR G AU, P FEREERE s (0] = x 25, W PMEHIE s [0]

is x.

3) HFINS, RS R AR — 0. FEREEAE 2 = None flb = None ZJ5, WPAMRIEa is
b, A None ZHBIXIE .

HAMKZHEOT, #N @B S AL, R R FAH SR . JE IR AN B B 534 45 130
TR AL, B0 int Ml str, PROAMATHAR—& 2B pIxT 4 :

>>> 1000
500
b + 500

is ¢

>>>
>>>

O Q0 0w
o

>>>

(Rt
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(8 E70)
False
>>> a = 'Python'
>>> b = 'Py'
>>> ¢ = b + 'thon'
>>> a is c
False

AR, RIAEAARIIRTEBl, MR B0y —E A :

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

TEARMEPEAAG 25t T — S TR Af 0 G 5 B 0 W3y 5 B

1) IE4N PEP 8 Frifetend, X Bl e None (ERHERAGINT . XA USSR R R B AR, FF
] PAsEE G A R BE N A R (L FE45 5 False B RAHIEN -

2) G None @A RAIHALE, WA SR I AT BE L BOIR T o SX IR AT AR — S BBl IR x4,
B PRS HARS REAANR o B0, i3l dict . pop () MTriA:

_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) i E AR SE ARSI , A I 2 X 5 B 3 AR I B A S5 AS I o XA AN 2B £1oat ('NaN')
XK B B AHERXR T T

B, PAF&E collections.abe.Sequence._ _contains_ () BJSZHALHE:
def _ contains__ (self, value):
for v in self:
if v is value or v == value:

return True
return False

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

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

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

from datetime import date

class FirstOfMonthDate (date) :
"Always choose the first day of the month"

(Rt
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(£ 50

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 ¢ in s if c.isalnum() or c == "'-"])
return super().__new__ (cls, s)

The classes can be used like this:

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

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

2.7 EIR

2.7.1 nfagIE.pyc X ?

ME YT AR (302 52 i SOOI SISO AR T ks ), 7 . py U BInfE H 314 “__pycache__“ 1~
HoR T 20— ST ARG “pyc SCF. % “pyc  SUHFII A FRIT L[5 “py SCPEA IR, HFPA
“pyc g, AR RS U E B 1Y “python AT A A . (FEIHL PEP 3147.)

.pyc XAFA AT RE R LR, SR 2 — 2 A SO T AR 1 B S AR AE AR ) A, X R R T YA B
__pycache__ FH%. BUPAEAFH I LT A — M Pt 817, st vl 6e A& A= ACRR o), )
i, Web il 55 #5 @ T X P g o «

WAEi%®E T PYTHONDONTWRITEBYTECODE IS8 &, NS AL H: H Python §EME 67 “_ pycache_ “T-
HRIF R it s Az Hk (BUR. FAfaSH44) B, pye SCHEKE A 2h e .

TE 5 2 HE 1T Python A AR XM & it T 3 A#ME, BIEA Q1@ cpye U BEA— &
ERIELI S foo.py, BSFATIH— MM xyz. . py, 241817 foo i (Hil#i A shell fir% python
foo.py ), WM&k xyz QlE—4 .pyc, A xyz B F AN, (HASH foo Al .pyc U, K foo.py
RRPFAL

#EHN foo BlE .pye AR A RM T AWM BEIIAIE pyc XM
compileall *ﬁﬂ%o

py_compile BHREEW FEg L EMAI . —FMBIAR R E A AR F Y compile () BRAL

Al AR A py_compile Fl

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

36 Chapter 2. G2 Il ol &4
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XK pye KMFHAY foo.py MIRMIETH __pycache FHZR (B Rt Al AL Al kS

cfile KREHIZITHN).

@Al A compileall BEERH B4 iF — M Z A HR TR ITA SCMF. R EAEa S 174R
compileall.py #43H B4 Python SUPFHTHE H R AR I ] -

(i}

W

Hiz

4

|

’python -m compileall .

2.7.2 IfaR B SRR B FR ?

BRI A B FUE YRR R name_ RBHCHAFR. WHAESY '__main_ ', BEFRHENEAEZ

7o Wl , VRl A AL IR ] It f 4

2 A AT

Friz A s B, XA AR E)4b T __name_

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

2.7.3 TR ESAN ?

AT DA T
foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

[V AR R AT DA 2
* HIETA foo
o QT foo WS4 R B
» foo WedwIFFI IR TAT
» foo § A bar
o Q7 T HT bar 5 R
* bar HRiFHFIHIAT

* bar A foo (i, BENEZA— 148 foo URIHR) .

¢ bar.foo_var = foo.foo_var

E—HRMT, 5 Python iR %45 58 B foo RS, foo AR5 F AR E S,
WA import foo , RiF=iRELER/MAETGE foo. foo_var B, &% 4 RN,

XAFEA () =Rl R R .

2.7. R

37




Python Frequently Asked Questions, 4% 3.9.6

Guido van Rossum ZH 52w fli ] from <module> import ..., JFERERERET. &R/
AR BRI IR A AT Bl B R X RIRE T A T AR PA <module> . <name>
e EIH .

Jim Roskind AR MEEERER B A G -
o T (BRER. RERIATRE S ARERNE)
e import 1]
o ABHETIEEAURD (ARG R A I TR &SRR &) .
van Rossum ANEH A FME, B2k import (540 BIAE T AR TT, (EEASCH L.
Matthias Urlichs ZHOG AR HEFTEA , (5000 AARA S DB R A
X SEfE T FH AR EHEF .

2.74 __import__(’x.y.Z’) iREIfYZE <module 'X’> ; ZIJFE z Ug ?

A2 B importlib FHYEKEL import_module () :

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

2.7.5 HESFAMERETTREHEHSA EXH}RARUBHE. ZZHTA?

T RERA— R, Python (USSR ABTHUFSEUSIER SCIF . BN, FE— A SRR IR P,
ABLERAR 2 AR A EE RS, IR A BERBCERAT 2 e — T FE . P =3 ffdT . Q2RSSR A T E R I E Tk
RS, ST DA T #84E :

import importlib
import modname
importlib.reload (modname)

Bt EMARIIET LK. THREHAE TA TR

from modname import some_objects

DS RPAREE BT — BN AR R o AR5 T 2RI S, I & B 28 SCEDH A 2R SE Bl ke
e FECAT T EMNAT N

>>> import importlib

>>> import cls

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

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

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

HESEIA G id FTE R, MR —H 1T 4A:

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

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

T £ E DL a) @

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

Guido van Rossum Yyl g HEREA T/ AR OOHE, FF B 1% 1 Python AR JF TR IHNE . KZBALE
— B ] e R XA e

M T BATHUREHRSE S, AT A B 7 415 N R85 Z AN AT B /R C RF S il 3 BoX
FEA A B

if (x <= y)
X++;
Y——s
z++;

WERRA R, AT x++ 154, B4 MERA MRS IR, B 250 51 C F2/7 A H
SRAMITEERR, AHEATE = > v iy AR,

PN EA THIRIZERAETE S, FTPA Python SRR D) BB 4t WAR vh 5¢ . 7E C A VFZ A IR EAESTH 519 J5
Ko R PSS RANREE S Z )5, 405 (BEEORES) 70— Fh XA A RS i w2
O NBGEA AEFIR) o

VFZ OB AHERF T AR/ S5 A5 B —47 o XA K, IR 3R TSI B 25 R], SERFBEME LARY
PEFPHEAT AT T . FIARKSOU Y, eRBRZ0E & — e (140, 20--30 7). 20 47 Python W] PASE AL 20
11 C R TAE. XAMBGRH T THR/AT RS - SRR SR 2 Hoh i R - (B 45k
BT iRREEaR .
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3.2 At AaEENEREREEIFEMER 7

WA N,

33 AtAaFR T ERER?

I RE P PR e S N R S [N

>> 1.2 - 1.0
0.1999999999999999¢6

7t HikJyik e Python Hf—> bug, HIEAJRXAE. X5 Python KANK, 1MT-5 )25 UM AL PILPE 8507
RETKR,

CPython 1) float KA C IEFHY double KAUPATIFME. float WRIERARIERNEE (HHH
53 fir) FFAEE—BERIF AL, T Python (1) C 4845, 115 5 (0BT Ab PRAs b B RE (L BURATIE KB
REWRE M AISHIN T, Python AT ARMTHZRATHIIET . 14 C Al Java,

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

’>>> x = 1.2 ‘

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

’l.OOllOO1100l100l1001100l100l1001100110011001100110011 (binary)

B R - A

’1.1999999999999999555910790149937383830547332763671875 (decimal) ‘

S 53 (0K BER Python 1 BRI T 15-16 1/ NERIR B -
ZORIFHESEREIOARRE, 1S Python HREH Y ¥ mFA—H.

3.4 Aft 24 Python FFFE8REART[ER) 7

I

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

H—ME G, Python g FAF LN SHCT— A “HA” o ALMIEIEEA S0HE 8 N HALE, 1E
Python w1, ALABIEERA SHF 74551787 HRCH HAAE -

40 Chapter 3. g itF0/7 %% R o &%
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3.5 At aMAEHEEXLTEAPEXFER “self” ?

XA T Modula-3 1575 . T 2R A ERAE 2 IER A .

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

FEHERT, BPAEGCORNARE A E L, Wa i FSEBAs s . 78 C++ 1, TMLQ@%’PH%EE%%%%U
Wi (k4 /s AR e 5 iR 1)) —(HJ27E Python iy R AL BB, T A £ 4R 28 A Rt
FE o 28 C++ il Java Rt Al ZoR SCHE MR A oo B2, PRt Al g A S 5 TR

HWR, XERE RS G| SO E R HZ T, ATFERREE . 76 Cr+ 1, AR ARAR S AR IR AR 2
ESEEPHTYE, RUAET : : BB 4F - % Python F/RA[PAZRE baseclass.methodname (self,
<argument list>). XXF __init__ () F¥EIEFEAE M, Rl e IRE BBy R A 24 W 2T
V&, A PAREFR I = B2 VR
wJE, B T AR RBE A EERS: ST Python HiYEilAR R (MR E L) TEREUA PR E AR LA &
Of HEA WA b2 R) W, 3B AR SRR — MRE R N T AL AR S A 2
— AR AR R, Bl i EEE I (MTFRCRIER ) o C++ il AR R — 5, {H2 Python 3% F
E, SO TN HPE A BB 20 self. var RIEFHBEDL TIXAN A 2L, X
T LG, UAME self.var MHEX I ENEREAERE AR5 A LB R LG H % #h)
T, JREBAR AL AR B ATAE T AR A 24 25 B, 875 Z45-9F Python (i F W6y 44 251H] .

3.6 At A geERENPME ?

H Python 3.8 JF45, VREEME|AY!
MR ek A BRI AT = ARk Sy s B

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

HZ 5 PEP 572 T NS -

3.7 %1t 4 Python MR EeThEE (5140 list.index()) {EHAAERSIH, mMHE
fbThee ({5030 len(List)) {&FHFRL=CH ?

1E 0 Guido i

(@) X FHAEBAE, RIRFORIE SRR 5 3L - i (R AR ) mREes P ISAR

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

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

(b) 2 BEEN FA len(X) BIACRBIN , AE E2ORARIAFRPIRYKEZ . XA IFFRATPICRS: 4580
MR, RO A S M, PR xlen() I, AE ANE x R LBLEE LA R

sE R MEATRIE len() FRATRIN A AT 30 LBUMSAIZEA getO Bl key() J7ik, B A2
PRAYZEA write() J7IAIT, FRATE/R S REI N K.

—https://mail.python.org/pipermail/python-3000/2006-November/004643.html
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3.8 Aft4 join() B—NFHBHEMAZIIRITHLE?

M Python 1.6 J¥tfy, FAFHRALRF R HAGRIEIS Y, YPSITTiRRS, BT AR AR Dh e S5 1R 4 i) String
*ﬁ%%%i&(ﬁﬂ‘%ﬁtﬂﬁiﬂﬁﬁﬁﬁo REGHITE P RSO 2%, (HOPAE— LRy RS AT R —
sk

n’ ".join(['l’, |2v, l4l, '8', '16'])

ERR:

"1, 2, 4, 8, 16"

Sl P A A3 T £
SRR BT ER SO (String Constant) 7 BRI TAER ", AR RLYFIE, (H1R545H
SR R AR AR E S SRR I A AR b Ao VR A Bk, WUV 2R E B (e 3o I
RATH -

A RGERRRENG . “Fe bR E R RIS B R B R, RN A
o HTFHEFERE, 8 split O Mo FRERTENTEAS SE, FAEXMEL T, RE5EF:

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

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

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

39 REASR?

WERBA T K55, W try/except AR o SCbr B RH 2 53 5HHY . 1E 2.0 ZHiHY Python JiCAH, il
XA A

try:
value = mydict [key]

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

HA SRS dict FEATAMTI AN A key I, XAH T ARAZRXFERIE, ARE0E B IR A A -

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

TR FPREE IO, AW DA value = dict.setdefault (key, getvalue (key)), {HEj#EZ
WM getvalue () BIETEE, KATERTATEOL FERS BT AL o

42 Chapter 3. ixitF055 52 I ol
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3.10 H{t4 Python thiEF switch = case {§4) ?

PRATDAE ST —Z N if... elif... elif... else. WS SERHUXI TAE. ¥T switch iBAERC LA T
— SO, (H AR R A A S AT R T R s A . A R SRR TR R B Y HPRES, E S H PEP
275,

X KR T e AT e R A DL, W AR — A58t o case (LML) SER T A R . BN

def function_1(...):

functions = {'a': function_1,

'"b': function_2,

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

TR IrE, TPAEE M getattr () WERR AARE SR I BRIzt L :

def visit_a(self, ...):

def dispatch(self, wvalue):

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

WO B AT, BINABI ) visit_ o QSR EAXFEREIZ, WIRERBAZEENIE, BlE
PSR X5 AT AT 53k

311 BEFAERERPENLTE, MESRBSETRERSNSES
BLg 7

B ORSER)Z, MRS 4 Python MERRMUERS 2 /0 —4> C Hitit, LA, $7fnT DAREI []35 Python.
L, — e TR B C AR .

HS 20 SIafse, Stackless Python f—NSE HUFBO TR IERS, T DAk C Hitk.

3.12 Attt 4 lambda RIZAAFEEBEED ?

Python f1] lambda kAN BEFL 71547, K4 Python [HiEYERE ZL A BEAL PR S AE b N BRI iE ) . SRTTT
1E Python H, X FfAN@— N EW A, 5 HAES I INTIsERY lambda 32 5OR[H], Python [¥) lambdas -
e FhELOAT S, SRS R B

PR 22 Python H8E —2%F 4, Wl AYEAHBE R AR, BHtL, (fF] lambda 177 i A SO pR R
ME— It SR ARAN TR EN pR A B — D AR - X g — DL T R AT 4 (5 lambda A0 AR B x5 258
SEAFHIA]) 1) JRAs !

3.10. »{t4 Python % %# switch 5} case iE4) ? 43
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3.13 TILLK Python 4RiZA# 28K, CHHMETH ?

Cython K7 A n] By R Python BRI A% 2 C P . Nuitka j&—-f Python 4 il C++ {UR 7%
Gy, BAESCRPERERY Python 157 . BE4IFM Java, n[PA%IE VOC .

3.14 Python IN{EIEEHN%E ?

Python 774 B AT BURT 5L 8. Python [ARHESEBLCPython (51 T HORAE A W Y5 RS 5, F0l
JH 5 —RILHRRUCHES | IORER, 2 S SAAT I ERAS: I SR R A RS W] U7 I B A AT B T LR R . g A8t
BT PATESR I RBGEIAGE 5 B AL A 2 R R 4

HZ, HARSIHL (A Jython B PyPy ), ) W AMKHUARRIRIHLE, 405 A ry bt micas o dnRARAY Python AR
WHT 5 TR B AT WX AR 57 vl e x5 80— LRl i R A P A

fE—2% Python S8, PATR AU (7E CPython H TAERIRYS) WIBESHFE/I S FHIIAST:

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

by b, ] CPython 5| HITT BN R BT 58, BRASHIRAERY f #R S KPR — S0P SRT, X240
[ GC, XEESCAFXI G RELAAR AR ] 1B (RTREARAS A el ()b ) wioliedle (RO
ARG S AT ) TALAT python SEELAGAUTE, IR S8 06 PHAZ SCPF i with 1545 Joi€ WA BT S 40
i, XA

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

3.15 At 4 CPython R {EHERSRIMIREIKF S ?

FidE, SORE CRRIERFIE, MR RERSHL. (R0, JATIE Boehm GC JF. BEET X 5 HHILFH (1
ARFATE) MR, TR FRBIN, (HAR5EEIN; Fik Python (T, 0L
BT

24 Python fix A 2| HAB R H AP H Y, A5 GC s h—AN A8, FEJS7 ) Python H, W] DA GC Rt
B A AR 1 1Y malloc() il free(), ik A Python N HARF W EA A € A & malloc() Fl free(), Al
AENZETE Python ), PIFE, CPython W] DATEAfiHhSZ P malloc() Fi free().

3.16 CPython BHEt At AFEBAREAE?

24 Python iB I, M4 R4 45 ] Python LRG| H IXTGRIFAS BB BRERC . WIERATAENGERS I, W] g
R X RIS C PEAr LY 28 P At 2 R AT RERERCRY (1 AR Purify AL T H SHIZEX LN ZE) . (HIE,
Python 7£31B H & PR P9 A H 2l S A X 42

AR B ) Python FEREHNMBRFELEN A, T atexit BEHGEFT— 1 e%k, SRHIMERIXLENZE
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317 Hit4F B TEANTIRMIELE 7

EIRPIRMICAAEVF 2 T AR, (BT D7 Al 5 e se AR . aTRAA A IC4124{bl T Pascal id
s C 4545 BT XARI/NES, WA AR, AT — BT Bt B, #RR
AR BRIE BN A B = AN AL

75, AN EREEHANEF PR e TRA ARG S, e REEAHFERNRR, If
HIBA M. BN, os.listdir ('.") RIFIR L F]HRFR SR TR EFIZR . a2 H R T —
PHANSCAT O I H AT B B R RS 5 A 2 PP AT

TR, X EWE— BRI T e, SRR EE R ErERITR. JIFRE AR, EERER
IRZN AR ICER . A A ICR AT A7 ILAY key, DRI BE L RERFICAIRIARS R AE key .

3.18 FzRE NI CPython shscin ?

CPython 5152 Pr ER2 N AR KIERYRAL, A2 lisp MARAYBER . L SC BB IR AT 52 (495 | R HE L5
A, FAESN LG OR B 1 R B AR AL K B 8t
RFRRGIFIK a (1] BERMERA S IR RNSRRG T X .

YA SARAT, KFPRREG R RN FH R T — LI 7 YRR A NI A P s 24 B2
RGN, Sl LEBMNY ZSTa], DASEAERE TR LR AR 2L bR RN

3.19 F#ZINfI#E CPython fhscEiag ?

CPython {7 S S BN MR/ PR Ay . 5 B-RIRIEL, XA RZRCHOL T otk (H al WL #41)
Peft TR PERE, HF B R R

FHL AT FO2 M hash () WEKEOTR 7 ML P AFA# B> B9 hash fQR . hash QR AR S8 A4 4>k
REAY R T MTAZARAR K B4, "Python” [ hash {f4-539294296, ifii”python”(— 4% LA A 1“4 H) (14 hash
{EH> 1142331976, #RX)5, hash fURS T 158 A RO P A7 EL O O . (RO REAF ) BT LA A Tl
hash (i, XK 7 HLFT 2 E MYINE] -- O(1), i Big-O F/Rnik - AR — 1.

3.20 HitAFTH key AR LH ?

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

WA ISR RG P, AR e oyocdl; Mkt tuple (L) BI04, HEHS
S LA . JCHLRAAIAER, PRR] DA S .

EAFE A — SR 2 o )y 58 :

°%ﬁﬁfﬂﬂ(ﬁ%m)ﬂﬁaﬁﬁﬂﬁm,ﬁﬁ@%%%%ﬂﬁﬂﬁﬁﬁﬁ%%ﬂ%7ﬁﬁﬁﬁﬁ
25 B

mydict = {[1, 2]: '"12"}
print (mydict[[1, 211])
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251K —" KeyError 7, PN “ATHMMAY (1, 2] A id 5EE—ATHRY id K. A0, ¥
R == R HB L, AR s .

o FENSIERA BT X B, O AT AR RIS R AT AR SR B S5, RIER
AR R HEATCFRIER o

o ARVPIERAN N, EER AR EBEEN]. MREINIC B SIS, BOR AR AR R R — 2
PABRERRORE R . BEbf— A E R FIALRIH: d.keys () HEEEMERS ] AT IR B .

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

WPRTTEL, ATLAGE AR 7 iR i AN A, R e/ 2R TR s 4] DASS— AT AR 45 A e e —
AL, FEBIRNEA __eq () M _hash__ () Fik. KI5, VOB FEAE T (SR
T hash (9454) T R G AERX RO A EAEXT G T 7 (BOHEMEEH) i fRERIE .

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

def __eqg (self, other):
return self.the_list == other.the_list

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

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

AN, RN, W 01l == o2 (Blol.__eq  (02) is True ) M hash(ol) == hash(o2) "
(Bf >*ol.__hash_ () == 02.__hash__() ), KW EEEEFHA . WRIRARER LX LR E, F

BN H A EL T hash (Z5HRF 2> 48

Xt ListWrapper , AR RAE T I A, QS LA RE O ARE G S o BRARIRIE R A A L% I8
SRPA BN IE R X e TR B, A AR 375 B

3.21 At 4 list.sort() i/ BREIHFIIR ?

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

WRBLRGESIZ, W NE sorted () pREL. MR BASEHERI R AR P QIR RS2, X THER
FRaRMml, B, R Ak A ) % keys HEFF:

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

46 Chapter 3. g itF0/7 %% R o &%




Python Frequently Asked Questions, %% 3.9.6

3.22 fn{a#E Python g EFISCHEREOME ?

H1 C++ Fll Java 515 5 SR AL ATRLEGE O RLTERA TR 7 IR M B B . VR AN e 0 LT 4 24 136 1)
5 il AT B AR AR

Python 2.6 ¥ il T — 4~ abc Bile, V@ L4 5 2% (ABCs). R J5 v Al isinstance () Fl
issubclass () R A LRI A ZELI THER ABC. collections.abe fELE LT —4G MK
ABCs fflfll Iterable , Container, fl MutableMapping

Xt Python, ¢ A2 1Ak T DA i 20 P 09 38 24 SRR R 3RA5

AN PRI R T DASR A RN, o T DA REER 3 CORLIE AN — 41 Bl . 172 Python BLBR ] DA
YERMIAR AT, PMRBLRI ARG “ BRI . RIGER O Ml Ee LR, s & il DA M a4 1 Y
A ER “HEARY (stub)” BUMEEFTHG B, WTPAREI doctest Fl unittest MEHREEE =7 MHHESL KA i
FERMINAES:, st iy a7 .

I 24 1 IR ] DARE BIAE Python WOAHEARZURY . SR AR ARG DA . st b, BB LT,
PR R TR R BE IR e (Y Bk @ k. 4, append () J7 ¥ il—LE PIEREIRIA R IR B CE; #0
MIEAREMHX R append () SEHUR TR BEWS IERIAAT ILHRAE, (HRAENI S 1 PR XA TR M AR R B o
S EGMIREMIERA N, I+ HARR B BAHRA BT R 5 T —Fh H 8 A7 A SR @ 1 1 1 T
K, BEORAEGR AT LU B8 Jedn S B LF 2570 . 2448 Python o AR VFARR T SRR 1) 5
X, AWg EGALATI LB

3.23 Att4ixH goto ?

TE 1970 AEARNAT T AREIASZ R goto W] REFEGRALIHE RN ASFEME AP AIE Sy (Ui . e
FOEFT, BRRALER, HAFALIY S (E Python HUR ] 1 i LAK or, and Hil if-else ik
) FIPEER (] while Ml for ifify, FHAIREAE continue Ml break) MFBULER T

AT W] PAGE F S5 i OR SR L B E REES s BUE FH Y “4541K goto” o ¥ NN R S AT DA (R AU C,
Fortran AIHAME ST P AIrG GHEEHAY “go” B “goto” k. Fl:

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

except label: # where to goto
pass

HRAARVHRBEEI R ], XEFE PO goto, TR .
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3.24 HHHLIRIEFFFE (r-strings) FEELIRFHIGERE ?

?@%ﬂﬁ,?ﬂﬁ%%%ﬁﬁﬁﬂﬂ%%:?%ﬁ%%ﬁﬁﬁﬂﬂ%ﬁ%%ﬁ%%@ﬁ,%T%%ﬁ%?
T

JER AT BT S 17 AR ST B C R SR S BEA AL PRES (32202 IR WIZIK5 [58) Bl A
B AR PSR AN VEBCAY R RE ST S B, DN R AT H R LR, Sk, AevFlad (i 5155
R SCBURMLEG SC 4 o 24 r-string T E TR H A, X 2E R TARRIAR 47 -

R IEAE 2 7 Windows B#AR4, , LR ITA Windows ZRGEi FIHRBE ] IEAHEL

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

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

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

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

3.25 Attt 4 Python izBEMEMER “with” i&4G) 7

Python FLA with’ 1541, B RERF—MUSBAY AT RAGE A, FESEAMUR H AR Bk S E 1 AChs . A 28
T HA XRS5

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

A& Python Ht, iXARH A4 & AN -

FiAhiE T, 0 ObjectPascal, Delphi I C++ AR AL, [T PAZEA S HIMBALE 2 LA 20t X2
TSR IR BT, - AR B A R g I T B AR R A A I8

Python i I B8 . F5EA AT REALEAEZATIN G| MBS @Ak o 0] DABIASHIAE X SR I8 i sl e 18 B R«
R TCAE L ] B B B M S U R At 2B e Rt Rm s A r?

Bidn, RAAN AR E:

def foo(a):
with a:
print (x)
ZA BRI " A — 4 87 IR JE Y. R1, Python W37 A iff iR iX — il [RiX™a” 2%

B, SREATAT WRA—AH N HEJRAE, ERE S with Jerp 7 AT i, Python By B)EHF
BRI A 25 S R o

R, Python AJ LA id KB A SE B with” FIZRIE FHME (AU E) YR AL. (U8

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

B kA
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ref = function(args) .mydict [index] [index]

ref.a = 21

ref.b = 42

ref.c = 63

AR TEEZREITEH , K4 Python YEz 1 TH RIT A FRIEE , 4R N UA H 35 ZHAT— IR Mg bT

3.26 A piEAF 2RI with 54 ?

M BRI, ECEAT S b SO PR B A2 e R SRR IR AR . SR RS O, 4B las Ak
R & — T RI40R, AT TSR BiSeda 2000 LR SURBIG, 3i57E with® 147 o e

F’contextlib.closing(generator)” H1 .

3.27 A1t 4 if/while/def/class {BER)FTEES 7

S TR (ABC i S R ). 1 Rk

if a == Db
print (a)

5

if a == Db:
print (a)

ERCE A A MM 5 2 2R, X FAQ MRERIRGIT, B R I R ER ;i
HH R

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

3.28 Htt4 Python #EINRFITANKEA FERES ?

Python FLVFRAESZ, JCAUHIFHAUR BN IN—4> B RIE S

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

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

ANOEWIE T 2 FEELZ WY 5. Bl
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x = [
"fee",
"fie"
"foo",
"fum"

]

EXAFNRBERRAATTR, (HEFR LS =4 "fee”, "fiefoo” FI™fum” . EJ2 NN A2 5 AT DAREG XN 521
Ko

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

REEFES FAQ

4.1 & R Y HCHE B o) =

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

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

XHFEE =L, 182 Python Package Index & Google 5 HABAE RS [2, ] “Python” Jii_b—F MR
T B SR RE H RV

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

URARA BB PR, ATREE 2 IR, SO C, C+ B A 4 1R 2005 7 SC B B &2k
k. ﬁﬁ‘%ﬁ?ﬂﬁﬁ%‘i&ﬁiﬁﬁ%ﬁﬁ%? Ffl mathmodule. c XM SAFIAE C AU HRH (AR
£ Python H3%H).

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

import sys
print (sys.builtin_module_names)

51
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4.1.3 7 Unix thiE#¢it Python BIA ST ?

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

#!/usr/local/bin/python

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

WRARAS S A AR Python RS IR AR A4S, REWT AT env 255, BGSAARIY) Python fiERE& ITLE H
SREAWME] T PATH PR, JLFUrA 92K Unix REH SR P S

#!/usr/bin/env python

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

A, F PR AR KK, W ES S8 /usr/bin/env ATENT; i H B RAGALEAE env
FEFF o TEXFMEDLR, ARAT ASSIUE R hack 753k (K Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+ms@"

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

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

4.1.4 Python thfF curses/termcap g5 ?

XFF2E Unix 245 FrifE Python A% K AT TE Modules - H s H 7 curses A5k, (HERIATFA S G0k, (I
= AF Windows F& AT Windows H1{% 4 curses ik, )

curses FiH T FREAY curses B, [EI 574 ncurses #11 SYSV curses IR Z & ANNAE, LB, A~
[ PAFHE SR AR R . XA XA S WA BSD curses B HAE RS, (HAE H A
TELAEI ) RGN R 2 AEAEIL TG O o

X1F Windows -4 @ fifi [f] consolelib f#ib.

4.1.5 Python h#E7E354l C B4 onexit() FHEHREAD ?
atexit BIHURML T —45 C Y onexit () BREEIATEM R
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4.1.6 At aRHESLERHFFEIIE?

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

’handler(signum, frame)

PR 724 P A T

def handler (signum, frame):

4.2 EHES

4.2.1 E#MiX Python 12 4 ¢ ?

Python 74 WM IIHAHESL . doctest BiBRMBIERMY docstring H -4 /R I F BT, X HLE 275 docstring
HE R R — 2

unittest HHUE— M Java FI Smalltalk I iUHESE A SRR Y I HESE .

NTEMAER S, VRBAZAERR R T Rt . R iR 4 R 2 5 BEAR L% ] R Bl 607 ¥k
R AR S A BME, BT s T (R RAL e e R i PSR ) o Btz 4b, 72
Jp R S HORSE AT AR ) SRy A B, X S B R MR 22

REFPI “a)m @ AR R R

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

FEHCEAERR TR B ST

— BARAYAR P C AU — R BN NI A S S, ARBER %20 5 I s BORAR INIX 24T . m DAY
H 3h AT — 2 5 0 A G2 B . X W SR (DT 75 2R T AR, {H2 i T Python J2 N1t iy
HRGHBLESWHAES . AR LA 5 A=A (625 45 I R R S AR S M R AT A8, [R5k
S Ty B AT 1) L 2 Il

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

if name == "__main_ ":
self_test ()

LA Python SEHLY “fi” #2101, BT E M AMEE: 1 A2 B AR 7 ] DAFE AN 1A ] ] i 2k
iz .
4.2.2 E#H docstring GIE3C# ?

pydoc ] DA Python J5RS H1AY docstring 4173 HTML 3C{4F. 0] DA epydoc 2k Hi# i docstring 1]
API 44, Sphinx #7] PAG| A docstring B N2 .
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4.2.3 ERF—RRAKE— R 7

£ Unix REHH LR E . EEN TR curses, {HZ curses B K T, MEPAZE

4.3 ZIEHEX
431 EFPERERSZRE?

—EEMEH threading i, A _thread filt. threading BN} _thread BRI ICE L
FRIFVEM TS 4.

Aahz (1355 55 H 1Y threading ZOFE AT —284 14T Fs WIAZ: A http://www.pythoncraft.com/OSCON2001/ o
4.3.2 L EWZHEBIT AHA?

—HEAFLRL, rAr TR SR RN FRFEEITRRI T, TEREEBORE X TAE.
] LA R 5 TR R AR oI — NI B JE B sleep, 1 TEARRERS SEMLETT -

import threading, time

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

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

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

HHEA (FEF2FH L) LRARIATBITH, MR RR T 2 RS A e il — AR
FH2E 2 Bl AN 2 R BT 2R

] B PR A JR AT AT BB TR AL T — A RFRI AR JEY sleep.

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

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

time.sleep(10)

L time.sleep () B MAEAERHTE], RAGESEVHISELTLE, H—NIE2MH queue Filk
A1 queue XJ5, LA NERETEIBITEE I append — />4 JE] queue X5 H, FLFEH M queue Xf5
S AR — B A R BT
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4.3.3 IMIESPEL SN TIEEE?

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

o, AR E A R SRR, IR AT AR SRS, ) queue BIHORBIEAL 55 51K NS .
Queue %@ETP*/\T*/\ﬁﬁﬂ%E’WJ% fefit T .put (obj) IEAMITER, FHHAAN .get O Jrikik
Wﬁ§0ﬁ¢%%ﬁﬁﬁﬁﬁm%ﬁ¢,M%%%tAE%Azﬁﬁ*mo

= NN DGR

import threading, queue, time

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

print ('Worker', threading.currentThread(), end=' ")
print ('queue empty')
break
else:
print ('"Worker', threading.currentThread(), end=' ")

print ('running with argument', arg)
time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker 2i' % (i+1l))
t.start ()

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

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

IBATIF S AR N i

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

Worker <Thread(worker 1, started 130283832797456)> running with argument O
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3
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(£ 50

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

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

434 EHEMEREEREZEREN?

Python VM N#R&: A fHl global interpreter lock  (GIL) FeAfgfala]—mfa] A G —A~fEiaf7. HH Python H&7E
FATRLTE A Z YA VI pgdi Rl DLE i B sys . setswitchinterval () $§:&. M Python F£/%
AR, B RFTRHE S AR — 548 X ) C A SR 5111 .

PRI Bl , BARRSEREE BRY PVM FA7 0 S F8 & 00 R misihn b, Py gdead (int, list, dict
&) AR RN SRR T AR RE TR .

HOPRYE, THAEFEZE TR (L. L1, L2 2515, D, DI, D2 2%, x. y X%, i, jkint4&h):

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

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

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

AR T

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

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

435 FEEMRESRBEUD 7

global interpreter lock (GIL) #9404 Python ¥5 5 i Z A% MR 4% _EIF BB A7, BN (JLF) BTA Python
RS A ZERIE] GIL B A REiztT, FrPAZ AR Python F2 /3 HREA &b H—A4> CPU.

1 Python 1.5 B, Greg Stein ¥ & T — A58 W 4N T 6 (“free threadings” %MT7), FERRT GIL, JfHIRLEE
EAERBIUR AR . Adam Olsen it tHAEfBAY python-safethread T H HAR 7RI L. AERE, TR T
Rl GIL il H 7 KRR B, XA S R R AR P i MR A R I (2018 30%) .
HIX I BIRE IRANRETE Z L4 ARG F Python! AR HLFERHES A k2 * 3R *, TR EZ * &R .
B concurrent . futures M ProcessPoolExecutor FE4RAL T —ANAj AR 7Y% s WRARIESHE
5oy R 245, FTPAEH multiprocessing BUEHEIINZ APL,

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

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

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

4.4 HiNfith

441 BRMBRSCE ? (RIS AEXOEE )
ffiff] os.remove (filename) B{ os.unlink (filename). &H os I PIIREUE 2 Y. XD REZ
—HEY, unlink () 2 XS EECZE Unix REEH A PRY4 5.

WMREMEE R, Wiz os.rmdir () ; {#i] os.mkdir () Al H . os.makedirs (path) &4
path FULMIANFAER H %K. os.removedirs (path) W MBI HZ, REEMEEZEM; MRARE
R EEAS H SR A R g2, WA shutil.rmtree ().

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

WRFEEW M, i £ = open(filename, "rb+") FIFF XM, SRJGMIH £.truncate (offset);
offset BRIAZ U HTHY RN E . WATAXT A os.open () FIFFHI Ui os. ftruncate (£d, offset),
Horp fd @ SCUHEIRTRE (— A/ IR

shutil WA E T LB SO R %L, (036 copyfile (), copytree () fil rmtree ().

442 EHESITH?

shutil BIHE— copyfile () %, WEAE MacOS 9 H1 444 #i resource fork F1 Finder info,

4.4.3 BEHIZER (HBEAN) Z#HFHIREE?

LR IR IR, R struct B, BT DABERE & T HERIEE GERRET) W
FRFER IS Python %142, L2 IRER.

2B, TR AR S S R AR S A% U — A 2 A A R A — > 4 g e 2

import struct

with open(filename, "rb") as f:
s = f.read(8)
X, Yy, 2z = struct.unpack(">hhl", s)

R > BRDOCHF SIS T TR R AT ), TR T
B SR (454).

P HEE R (PR EGT SRBMSIR ), IRAT AR array Bk,

A BT PRI, TR DA AR BLATIR SO GX B open () BREEA "rb") . AR
(BRIA) A "o B3E, PP DASCARBIETIT, £.read () 2R str XI4R, AR bytes X5,
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4.4.4 {JF os.popen() BIRHIEETHEME M os.read(), XEH4 7

os.read () B—MIKZHRE, BRI SRR F/INMEREFRMFTH S . os.popen () 4]
BN EHSR S, RINEY open () FiEREIFRE -, FHIL, WHREM os.popen () AT
BB p P 0 DTN, RNV p.read (n) .

4.4.5 E#i5iE (RS232) &0 7

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

XTF Unix, 57 Mitch Chapman %& 77457~
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

4.4.6 HtaxiF sys.stdout (stdin, stderr) HALEHIEXEE ?

Python U2} 22— PRHIKZE C U AR = 2 A .

XFTFE Python Hrifi i Y open () BRELEIEER 2 BT S KUE, £.close () A Python ()£ 5 AR
WA KM, I HSXMIRZER C SRR 75 £ Bk In o i, Hrid sk Zeb ey B ghab 3.
{HHF stdin, stdout £ stderr & C HP Y45k, 7 Python FR X BB RALHE . 1247 sys.stdout.
close () £4F Python [ SCAXIRARC AT KM, (HAE * R * K5 Z RIKRW SCH R TF
BERPX =F W C SCHREAFFITE, BE/RMAIZIAR SR E X AT (e, X RE £ 403 VO 144
&) o USRS RE EAX MU, ] os.close () :

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

AR AR 0, 1, 2 fUF

4.5 M4 / Internet 4R1E

4.5.1 Python thfy WWW THE{H4A?

%ﬁ]ﬁ?ﬁ%%?ﬂﬁ* internet 1 netdata jX W FE (1) N %5 . Python A R S ASTH R 3 Bl AR AL 22 i 55 i 71 25 2 i
web 240,

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

Cameron Laird 43 T —4/3 = F Python web 37 AR 152 F W 11 1 4E &, UL http://phaseit.net/claird/comp.lang.python/
web_python ,
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4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?

KAFE L POST EHARPUM L, A4 A0 RE & FA M g ?
). XEZ M urllib. request K HF 1

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

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

# connect and send the server a path

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

WE, BEAEASSmEH POST #/Ed, TiRFAFHRUMEH urllib.parse.urlencode () 43—,
AP, NSRS & T name=Guy Steele, Jr. Hif:

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

S
# 7 urllib-howto FREUE Z /R .

4.5.3 £ HTML FEERATARR?
PRATDAYE Web 2 wiki T 6] 30314 24 I HOBER:

4.5.4 EER Python BIZ A& XRHF 7

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

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

4.5. M4 / Internet {12 59
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1€ Unix R4 6 ] DA ] sendmail, sendmail F2 ¢ i 7 B AE AR RGP A —FE, HHZETE /usr/1lib/
sendmail, AWEAE /usr/sbin/sendmail, sendmail T} T SXHRA B . DAF2aRAGICHE:

import os

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

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

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

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

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

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

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket By connect() HiEEFEREZE ?

HES T select BiiibIE socket F4 /0,

I 1k TCP 8 A A PHEE, /RTTASF socket 1% R AEPH ZEAR . iXAE 4R AT socket . connect () B, 14F
SO RISERER: (ARATRE) g2 IRE]— M S . errno 5 iIRIBAY R . errno. EINPROGRESS FKiNi%E
BEAEM AT HIR A 5E . AR E R GORHR BN FIME, T IARTRE B AR R A 2R B ALE .

YRATPAH B socket . connect_ex () FiERMAA B ST, ¥ HiIRE ermo {H. EIHFTH, VR DARY
JE R socket .connect_ex () -- 0 8 errno.EISCONN FE/NIEREE 58N - BEE R AT DUKF I socket
f£45 select .select () REEEEE.

Hf#: asyncio MEBRIEML T I AR K P, B IR S IEHER M AENH. H=T71
Twisted FEgd— T HIDBEF & iR ALaE .

4.6 RiEE

4.6.1 Python fHFHIEEAMEONL ?

EP/S

brifE Python I60 % T B TR AL IA A4 140 DBM Al GDBM o FRILZAMAAR sqlite3 i, SBIHURAL T
— MR R R T AR KR R .

REBRATBIRFEHC 430 &R Wit wiki TR SRECEZFE .
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4.6.2 £ Python chin{aSEEF R (L5 ?

pickle FEALHDA—Rh kR Ay AR TR (RARIRIRAN RN ERAHTITR S, BT E
FIZJMARTE), 1LAh shelve FEASEHRAT ] pickle Hl (g)dbm K@ & (L7 Python XFR AR AALWLS .

47 WERRF

4.7.1 Python fEELERBEHEL ?
random Bl PEARSTHRSC I T BEBLE AR AT, 8 FH Ak A Al i

import random
random.random ()

AR E 2R ] [0, 1) 2Z [A] Y BEATLEE REL
DA AR 1V 2 AR L IR A s, Bt
e randrange (a, b) &[] [a, b) X [a] NI —EEAIEL,
* uniform(a, b) i&[A [a, b) XA 8] H7F AL
e normalvariate (mean, sdev) {#iHIES (E#h) 10 RFE.
A — B R B BB P A B TR, il
* choice () MAEMTH PREPLERE—1ITER.
* shuffle (L) SXFIERITIHEHEHE, HIFFHEEYIBITEL.
A Random 2, ARATRAKFISEGIAL, I RAIEZ A BT A REILEA: 12 -
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CHAPTER D

¥ RARNE e

5.1 fq[LMfEM C EECIEBCHERND ?

ey, ERTLAE C Pl & W, AR, SR 2R AN AR, 7530 extending-index AL,
REHH R Python 5 FE LI X 4> 28T

5.2 ALMfEMA C++ IBESEIBECHERRD 7

Y, ATPAME ] C ++ 32 C 193hRE. 7F Python include SC{4: & I E. < extern “C” {...})*, F}7F Python f#F%
PRV B R HICE extern “C”, HAMEREI 2 REES C++ XA 2 —MrEE.

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

Cython JILHIS% Y Pyrex S SE ARSI Y Python st If A BUHIE: C IS4 Cython 1 Pyrex T}
455411 JE 2% ] Python ) C AP,

WEPRFRE RS HE L Y HRNAAAE Python 47 J11) C 8 C ++ FE, FIRASHIAME ] SWIG 48 T HAude i £ 26 3
HIEK%r, SIP , CXX Boost, B{ Weave tB 2% C ++ FERIF U TR,
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5.4 tn{g £ C I T(EE Python i ?

PATIHCERAE ) B J2 R B PyRun_Simplestring (), BHEZBENFABRSEHEM TEBR __nain__
) ETF SO AT IR SR ] 0 TR A A S E (BU3E SyntaxError) IR -1, WERARIEEE L A5,
A PAM# ] PyRun_String () ; #AE Python/pythonrun.c & H PyRun_SimpleString () HIYEG.

5.5 tnfa#E C h3HEE Python FKixXK{E 7

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

5.6 #nfaIM Python Xf&shigH C #9{E ?

X TF X SRR, R 2 e, PyTuple_Size () AR [ HKJEM PyTuple_GetItem() AJiR[]$§
FEF T B, XA FRMA KLU KL PyListSize () Ml PyList_GetItem(),

XTFAH, PyBytes_Size () WLREIHKJEN PyBytes_AsStringAndSize () &I~ MEHEHEMNK
FERFRET . 1TERE Python FATHR I AEN A, FIL C /Y strlen () RRBEH.

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

A A% Python X4 ES APL, SEAFTIEE % 4R 4t— %2 Include/abstract.
h THEFE. B PySequence_Length (), PySequence_GetItem () XA IH 2K 54F & Fh
JE1) Python 7 A 47542, Bb A AT i F i 22 HoAh A A0 B 5] AN (PyNumber_Index () 45) PAJ
PyMapping APT H{) & FL i 4545

5.7 wnfafEf Py_BuildValue() BIR{EERERIITTA ?

KRAPL. WiZ{fiff] PyTuple_Pack () »

5.8 tnfg M C AR FEIE?

A PAE ] PyObject_CallMethod () PRECKRIHH AN RAMEE FiE. ESRHZNS . BRAVFEAS.
Zl py_Buildvalue () BT RIS FAFE DA BAL A T A S HE:

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

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

BT A SCIERT G 7 seek” I IEFFAE ASEL 10, 0 (B0E S RAYFEH7E):

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

TR H T PyObject_CallObject () &AEZ M IC4ENSHIIR, ZHRMAHS RN REL, WEA
A0, ZERA R SRR B, WS RS T RS, flinr@”.

5.9 infa#zx PyErr_Print() (S(TEDZ| stdout/ stderr BI{EfIAE) B9%
H?

1E Python AT A1, & X —AF write () HERXTS. HIHTSIRES sys . stdout Ml sys.stderr,
W print_error = U2 SR bRUE [RIIMLHIAE R 2 G, W IR EIRE) weite (O BRG]
i

EN X — A R AR 2 ] io. StringTo 3

>>> import io, sys

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

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

S RRERCR Y B E X GAREA R LAY -

>>> import io, sys
>>> class StdoutCatcher (io.TextIOBase) :
def  init__ (self):
self.data = []
def write(self, stuff):
self.data.append(stuff)

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

>>> sys.stderr.write(''.join(sys.stdout.data))
foo

hello world!

5.9. wn{a#Esk PyErr_Print() (3TENZ stdout / stderr H{ETAE) BI%H ? 65
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5.10 M C el A Python 4REHIIEIR 7

ARAT LA I 4 Ty sUHRAT — R T O G (5

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

WEREEH AR F A (AIEEARTFAET sys.modules H1) , X SAIIAMKIREIER 750 H2 fif B o]
)

sys.modules ["<modulename>"] M. TH ¥R T IHASRABHIM AT 6y 2 25 1H]

PRI AEAET sys .modules 1,
AR AT AT ATy AR Ty R JE e (RIVBEH b SRR 44 %)

]
B H AR

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

P PyObject_SetAttrString () AL As Bt 2 v DA .

5.11 304I7E Python fhf#E C ++ MR ?

MRIGEVRI TR, ATAERRFZ 730, Fali LBy s AP ” 9 R S SURIR AT ] 5 ZERIE Y20 T
Python iZ 17 REEAUL, CHl Ct FABA KKK G HILHIZE—1> C 254 (F8%H) KALHEHT Python
XFR IS FIAEE T C+ X4

B C++ B, HSRCIRAES, HiEf HtbikiF?

5.12 FfEM Setup XHEFHMT —MER, Kt 4 make RMT ?

LAY W VABATAFEE A, AR ATAF, WM R . (B AS TR —LE LI shell 1A% 55
F, T HIXAS bug R/, FBERAMEFREX AR )

5.13 wnfalifiky & ?

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

br _PyImport_LoadDynamicModule

X JriztT GDB:

gdb)
gdb)
gdb)
gdb)
gdb)

$ gdb /local/bin/python

run myscript.py

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

br myfunction.c:50

continue

66
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5.14 FATE Linux RG E%iF—1 Python {1k, {BEHRD—LLXH. A
ta?

RZHATWH) Python RAALE /usr/1ib/python2. x/config/ H, BH L4 Python §7f&
P fs A AR S

%FF Red Hat, %73 python-devel RPM DA B B 344
%}F Debian, izf7 apt—get install python-dev ,

515 AR “WATFEE" 1 “WATN ?

A, F ) Python 2 HUMRERRAIAT N, FER A SR (910, AT “if” iRIT Sk, Bl
RUFESHEAFRHES), B MESRIR, (HYRATCROT, LRSS T —AEEH RN R

1 Python 1, I DAREH codeop Bilk, ZMIHAER B MATas 14T 0. BN, IDLE g6 17X 4>

1 C AT IR B AT B 2 PyRun_InteractiveLoop () (A REFEH LA ) FFil Python
RS NI AL PR A . AT DAY & PyOS_ReadlineFunctionPointer () 481 B & L A KL
HEREZIR, iHZ# Modules/readline.c fll Parser/myreadline.c ,

H&, FHmhaosaiAe 5 H Ay YA R LR F s 17 ik A X Python i B #%, IF H A 6
fo ¥ PyRun_InteractiveLoop () T %% fif il /7 i A W% 1k B 2 75 — A ffF sk O %€ 52 I
PyParser_ParseString () ik e.error &F E_EOF , WIRET, MEREMALTE. X2—
ARG B, REN, RIBCEH Alex Farber [ f{7:

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

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

node *nj;
perrdetail e;

n = PyParser_ParseString(code, &_PyParser_Grammar,
Py_file_input, &e);
if (n == NULL) {
if (e.error == E_EOF)
return 0;
return -1;

}

PyNode_Free (n);
return 1;

}

73— AR R Py_CompileString () SiFEINEIR AR . ARG IFINBA M AR, W
ZEL AN PyEval_EvalCode () RUATIRBIIABI XIS B, iERFE ARG . WR G0 IERIL,

5.14. AR Linux REE L4iF—4 Python #3, (BREBRD—EX#H. HA? 67
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iﬁétﬂﬂz it e Kl 2 2 i A - e W C A SR BOH 7 AT ef, IS 7R/ <At J A EOF”
FrHCEE . N2 GNUreadline A 5E#E - B (B5H] ey ALY ] readline() I 22 SIGINT ):

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

#define PY_SSIZE T CLEAN
#include <Python.h>
#include <object.h>
#include <compile.h>
#include <eval.h>

int main (int argc, char* argv([])

{

int i, j, done = 0; /* lengths of line, code */
char psl[] = ">>> ";
char ps2[] = "... ";

char *prompt = psl;

char *msg, *line, *code = NULL;
PyObject *src, *glb, *loc;

PyObject *exc, *val, *trb, *obj, *dum;

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

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

while (!done)
{

line = readline (prompt);

if (NULL == line) /* Ctrl-D pressed */
{

done = 1;
3

else

{

i = strlen (line);

if (1 > 0)

add_history (line); /* save non-empty lines */
if (NULL == code) /* nothing in code yet */
j=20;
else
J = strlen (code);
code = realloc (code, 1 + j + 2);
if (NULL == code) /* out of memory */
exit (1);
if (0 == 7) /* code was empty, so */
code[0] = '"\0'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + J + 1] = '"\0';

(Fotakss)
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src

Py_CompileString

if
{

(NULL != src)

if ==

(psl
l\n|

prompt ||

dum
Py_XDECREF
Py_XDECREF
free
code

(dum) ;

(src);

(code) ;

= NULL;

if (PyErr_Occurred
PyErr_Print ();

psl;

prompt

}
else if

{
PyErr_Fetch (&exc,
if (PyArg_ParseTuple
!'strcmp (msg,

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

}

else

{

’

PyErr_Restore (exc,
PyErr_Print ();
free (code);

code = NULL;

prompt psl;

}

else

{
PyErr_Print
free (code);
code = NULL;
prompt psl;

()

free (line);

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

== code[i + jJ -

PyEval_EvalCode

&val,

(code,

1]

0)

(PyErr_ExceptionMatches

(val,

val,

(src,

"<stdin>",

)

s&trb);

"SOII,

trb);

glb,

smsg,

"unexpected EOF while parsing"))

Py_single_input);

/* compiled just fine — */
/* YY>>> n

/* mo,.,n

or */
and double '\n'
/* so execute it

*/
*/

loc);

*/

/* syntax error or E_EOF?

(PyExc_SyntaxError))

*/

/* clears exception!

&obj) &&

/* E_EOF */

/* some other syntax error */

/*

some non-syntax error */

5.15. ARG "WAFTE" 1 "WMATH"?
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5.16 Tk FIHRTE LH) g++ fF5 _ builtin_new 8;  pure_virtual ?

BEESINE g ++ PR, WATE B 4% Python, L] g ++ HHHEH: (7£ Python Modules Makefile 1575
LINKCC), MY M (flil: g++ -shared -o mymodule.so mymodule.o ),

517 D EIB—AMMRE, HPEBIHEE C PLI, MHAMBFGEE
Python chsc3il (5140 447% ) ?

sef, ERTDARNEZ, Bl int , list, dict %,

Boost Python fi (BPL, http: //www.boost.org/libs/python/doc/index.html) 2L T —FhAM C ++ P ILERERY T
& (BN, &n]PAME A BPL 4K H C ++ WEMYRI).
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Python #£ Windows _ /Y& Il (5] 2

6.1 FEHTE Windows TizfT— Python 2% ?

XA e —MATEAY . QSRR EL 4R AE Windows fU G AT s REFRI ik, — VIR ms i R
SR, ARV ERN ALV

B AR ARAE (L R P R ISOT R BREE, R ARAF AERIAR N “DOS B 17 5 “fy Fe/_ 78 07 17 #n
Windows 4. Gl IR A ATER R PHR R ond RQIBXFIET 1. ARV AZBENS IR BRI T IT T XA 2T 1,
P ARFE AR 2] —A Windows “Ar QF/RAF", (l # AEA 2L :

e |

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

’D:\YourName\Projects\Python> ‘

H LA A B AR R 5 R F I AT B E AR SRl B . AR Sh TR RE . el AT RIS
47 Python F2/7 T

Python [l 45 B4 75 h— UL Python A 35 AORR P RALEE . EREAEIBUBIA, RSN, RIEH
I RIS TARIRE R o BT DAZERE ZEHHARE SR A AL B 1) Python 1A E?

B, WitRarQE DREWSR “py” AR ARIT RIS WERAT I — e 0, Sl A @< py
IRk I

C:\Users\YourName> py

LR VAR e VEN VERe s H-OF NILE

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

Type "help", "copyright", "credits" or "license" for more information.
>>>
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RS T 28 A “AXE B FTTT . X EMRE IR T ASE A A Python IEAJEIAS, FHAEERFHITEFAG &
file X2 Python it RKIYIHELZ —. AL D RBAIFRFEER

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

W2 NABAE B A S /E 5 8 0 5 v AR i TR . A4 R A2 B, Python &I}, M exit () K%L, =
FHAE cerl I 2 . Z )5 Enter Bk [0 Windows iy RET .

VR RE A AE TR A B A4 H 48 » PR 425 » Python 3.x » Python (4 4-47), izfTEa & thBl—4>
HHE >>> FORKEIE N TERZ )G, WRIA exit O BRBEiE cerl-2 HEHEE K 2H% . Windows
SAERXAE HHHET—A “python” fip4, I HAEVRA ILMFREAS IR P E

BAEFATIE py ayS T AWARH], nTUARIA Python AR 1. 1R BRIt Python JHI AR i) 468 X ¢ A2 AT X%
f&o fBis Python JIANI T 500 LIFiv 4 4 hello.py, JFHan S PRFFAEM T H AT, A2 R DAA 52K
DL FER 2R P

C:\Users\YourName>

LA T AL “py iy @ PATIRHI A, HFEZHA “py” AR 42

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

6.2 IE4it Python HIATIHT ?

1t Windows =, #51fE Python 22487 CLAF.py 4 J44 15 SCH AL (Python File) A RHK, i SCIFRALER (M
BATIREARIFT T fir <> (D: \Program Files\Python\python.exe "$1" %*). X[ DAflIATEAy <
FERFE TR “foopy” I, ANSRA BRI “foo” WM TCFTHASCIFY 4 K IAT AR,
W5 A py #SINE] PATHEXT $RbAz e

6.3 Aft2HBHE Python BEF&BaEE 7

%, Python 7£ Windows LS BRRER, (HMH/RESH RIS Python AR BAR KIS B A e /E 3. 4
NS, FEHAECEAN R () Windows 4% |, Python AIn[ A TAEFHR LS

AT REZ TS0 B R R BRI B DRI Y 2R RS R TC B S R SCPE R 8 P I A B TR
i, S REHIR T 2 B BE SR . ERE R RE RN AR ER T ELE , WA
PUEATZFFERRCE . MY, McAfee REFEIFERF EBCE NI IA SUER GV, S5 XA .
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6.4 B {EM Python BIZRFI{ETTHATICH 7

TS 4o T Python fip A )32 At s B 4709 —HE G427 ¢ 205 AT HORAE BT S TR B

6.5 *.pyd 3% DLL X#FHERA ?

=y, pyd AR AL, HAE 25 DR — 4K foo.pyd 1Y DLL, HBAE LM —1 KL
PyInit_foo () . SRJGVRAIPASHE Python fAFY “import foo”, Python 482 foo.pyd (DA} foo.py . foo.pyc ).
WRLEE, $2RF A PyInit_foo () RWHAILE . AN K .exe 5 foolib #4%, H AiX £ 58 Windows
BLRAFHE DLL .

i, foo.pyd 118 & 1% & PYTHONPATH |, 5 Windows Jfl T2 foo.dll (kAR . IL4), foo.pyd A~
T EAFAENRABATIRIART , MAERIRRRR Y 5 dl g5, WIFE A . 458, R import foo , NIFR
% foo.pyd . 7E DLL H1, 4&EAEIEMAIS A __declspec (dllexport) FHH. fE.pyd ", HEHEEAE W] FH sR4L
G L.

6.6 FEEHFIE Python iR A— 1~ Windows 2% ?

1E Windows [ FHAEFF HH i A Python fERESS P LARZEINR :

L3 _ANEE _ HEEAEIRN exe SCUEH P E Python . {E Windows I, Python #4712/ DLL , iXkEA R DA
AP F AR A SR E DLL i, (X255 — N ARicsrk iy s s, ) M, 3% pythonNn.d11 ;
T LEELE C: \Windows\System ', NN & Python ffiiA, % “33” {3 Python 3.3 .

VRAT DAE 5 PR 17 4 5 SN 32 3] Python o #4422 Bk 5 4842 8] pythonNN. 1ib |, WiB {7t
HEH R HEHE pythonNN.d11 o (—R¥iW]: python NN.1lib 2FrifRy “import lib” , Xf W F
pythonNN.d11 . B HE X THHERNFS.)

i AT B BE B AR K Hb fAT Ak TR R R L, — VIR AE aE AT B kB AR AR RS b Al Win-
dows [ LoadLibraryEx () & /)¥ fll 2 pythonNN.d11l . AU B B 05 25 {6 F f# J§ Windows [
GetProcAddress () IR KITE% 71 pythonNN.d11 R FFIEHE (B Python 1) C APT ) .
T ] DA LEHR 41X ATAn[ I8 AT Python C APT H ) AR C AARLHR 2RI -

Borland 2781 B¢l f§ Coff20mf.exe ff pythonNN. 1ib ¥4k OMF #% 5.

2. WSRARGEN] SWIG , RZFZ Q%A Python “P REALEL” , ER5 O AR F ) B A1 75 9 7] 44k Python
B SWIG K VRAL PATAT SE RIS . S5 IRRFHER S exe SUIF P HY CAURS (D /RA 206 DLL
3, Xl TR .

3. SWIG A —A> init pREL (—A> C &%), HAFRPORT I R Z TR, G, QSRR 4 FR e
leo , W init pRECRFHFRA initleo() o AR SWIG P2, W init pRCRFHEFRA initleoc() X4
AT A H B S O R B 2
PRATDANE 2L 2 iy C AT HEHE B exe SCHFAY S IR 2 1 AT 46 Ak R S5 [ TR A Python | (X
v P W S LU STRk & )

4. IMEZ, ARATAHI AR AT 9 ReAS B ) A 1 Python f#REds .

#include "python.h"

Py_Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.
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5. Python C APL{FAEP 1A, AnSAR(E F B MSVC 2 AN 4ot F T #  python.dll | 3045 S5 A - &

M 1: SR FILE* 20 “Bomd” A2 it B ANEVE T, RO 42714 FILE
SRR . WSEB ARSI R - R hRE.

W 2 FEA void BB SRR, SWIG 242 i PA F AU :

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobij;

Py_None ;72— , EJ %} pythonNN.dll #1475 _Py_NoneStruct [ W BHR &5 o [FIFE, bt
PRFAEZ S AR EREE T R PSR B4y -

’ return Py_BuildvValue("");

AT RESE A SWIG 1Y $typemap 4 Bl o, HILTLEMHTIE (K252 SWIG H
F).

6. i /i] Python shell J{i& )\ Windows L A% /7 N AR 57 Python MRS 67 A 2 — M 2585 ALY
FUREA ST T8 RS F6 1 &%, MR, 4 (8 wxPythonWindow &) [WiZAd—4 “AH fRRiet
Ho % 1343 Python EREARR A S . ARATLAKF Python 11 i/o F3E [ B SCRHRERY _ LR _ X4,
AR A 5 28— A5 read() Al write() J7 A1) Python X4 (FE4 RASHL E 30) o

6.7 WfAitImiB2E A BT Python [RREEHIEHA tab ?

AR FAQ AN A il £4F, Python #£:U#5%s PEP 8 , %471 Python A HERE 4 P254%; X M0/2 Emacs
python-mode ZRIA{H .

AT RS R, IR H R SHEE R — MR 5. MSVC X A 4, H HARZ S Bl E A
234 w5k Tools » Options » Tabs, ST CAF258 “Default”, %8 “Tabsize” F1 “Indent size” & 4 , FfbE
PR PR .

MR A HEAFASESEE S S B A8, Python £5| k& IndentationError 5f TabError . /R
A PAIEAT tabnanny B PARLAEFIEIAKG A H S

6.8 WA EARHENIIFIA TEERRE?

(i msvert B, BUZ—MRIER) Windows LRy R, B LT — A kohit () HTRARTA
SRR AL S, AK geteh (O I 3REU— AR ASRE L[] 42
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EfRAARE (GUI) &R

71 BERSEE K6
7.2 Python it GUI TRE® ?

Python FARMEAR AL T tkinter, X2 — NN REE T, $80) Tl/Tk flfF4d . %85 0 KMLE i s &) e
(B iz AL & 78 Python RSy IR A7 H o) FEAM LHRAL. 227 Tk 3R,  HOAniREAS 5,
AJ i1 Tel/Tk T [ 01, Tcl/Tk A 5¢ #4448 % Mac OS X, Windows £l Unix #:/E £ %; .

FAAEZ R, BB TR HA5-F-& . Python Wiki E3RUET A~ B5-1-5 M1 -5 L) 1) GUIAEZRSIK.

7.3 Bk Tkinter BY|o)&

7.3.1 BEWH “F4” Tkinter FE ?
Freeze J&— P BN Y FIRRF TH . 247445 (freeze) Tkinter £ 70}, BRIFH A S BN afT,
AR TSR TR 4 Tel F Tk 2

— PRI R AR 5 Tl fl Tk E— [ %A1, IF HARIZAT Il 1 BF45 7% 7 TCL_LIBRARY Fl TK_LIBRARY
TR AT L

AT HAREIEREMALBATH NIRRT, ok | R Tl AR E9 8 S R . — M Fh=Figm T
H.nyJ SAM (stand-alone modules, 7 #5id) , B2 Tix distribution (http://tix.sourceforge.net/) fiJ—HB4y o

TEJE T SAM B4 Tix , fF Python {4 Modules/tkappinit.c FHfTX} Teclsam_init () & 2418
., I HA5FE 5 libtclsam F1 libtksam 4% (7] BEt B0FE Tix 1O ) .
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7.3.2 7345 /O RERTREDSALIE Tk D ?

1E Windows PAZNGHANT-46 Fl DA, ARE SN TFEAE FHZ6FE ! (ER ARSI i — AR VO A% . Tk A
5 Xt f) xtAddInput () XFMAEA, B RFREM— N EHRE, 24— A SRS ] AT VO #ERY
BHigE, Tk FIGIRRFSIH A XAl %L . 2 L tkinter-file-handlers.,

7.3.3 7 Tkinter h$BHFEATLTIE: AHH4A?
ZEWEIMAAAE: C&EE bind () FESE THOAMOIERT, B2, U FHXMEREE, X0
P EI A AT

LR BRI, IRAGEE Pl AR R THTE Tk SURf P &4k focus $54-. 1l #— MEMFERG
“HERLAEAD, TRELGEIRAMENE (MR RAR%E; &R takefocus 1) .
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CHAPTER 8

At AERBE R EZRET Python 7

8.1 4= Python?

Python 2 — ML P IE T, #FZ MMERF M. EAMNA G A MAEw 2 s N TREATT, B TAET
Google, NASA Hly5 RV 55 A R A TIT RN BT

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

8.2 At aBMEi ERIET Python 7

WRARANICAFREG T8l 225 1T Python, (H'E A BILE TARAHIN [, X AT —2Un] gEAY IR A .

o TJHEZIX A HL G Y LA ] PR AR A ST AR T 2 T8, RIS — U X & UG I 4% T Python,,

o Wl b2 R =07 YRR T RE f Python 5 B P T —17r Python., XEERYN AREFAMRZ, Bilin
GUI fEJ7. MRS w5 EHMIALE.

o —UE Windows RJ BETi%E T Python, FEEE AR, A1 T f#F] Hewlett-Packard 1 Compaq [ 1AL {1
4 Python, 4K, HP/Compaq [{—L645 3 T EL.2 H Python 48511

o 1% Unix A EVERSE, H140 Mac OS X Fll—26 Linux 1T, BRIAZESE T Python; T¥kfu & 7E R
ARAREE
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8.3 FEEMMBR Python I ?

XHRBRT fr 25 Python [
WERA NF:8025% T Python, /RA] ATEAR SN ERE PRI OL T LM E . 1k Windows H1, I} “f4 il
TR Y AR HIK

H1 SR Python SEJET55 = W JHAER , VRLEEMIG e, (HARLER PR A REIEH TAE. IRV %06 P ARLE B HI R 5
[ S 2 25 1T A 2 L 32 Python,

AR Python oK F TARMIEAERSE, AHERMER! MR 7€, £ Python Sy THAF LA TAE, H
R T B TARAGE AT R0 2. AR 2 n] el W H R A RGO B IR Python B R HJEHET

78 Chapter 8. “}i+AZHyE R %% T Python 7



APPENDIX A

RIEXTHRR

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o SEH SR A KR AT ERIA Y Python BURAT, A% ArilkngfRass, MO SM AR Y
(B35 s, i =85%), e — &tz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x fUA% 464 Python 3.x AAASAY T H. , WAL MRATIRAY , 3k D ARAFTA ,  AbIHZ6 I 40k i 2 1y
N e

2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-
reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

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

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- 5 7EVE ) BREAHME L function  (Bmethod ) WH. S84 FWifh:

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

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

79


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

Python Frequently Asked Questions, 4% 3.9.6

c EAAEC ART RETSESH. ESEOTH BTSRRI L A LS5 e A
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z: Wparameter RIEFRFH , & WIREH A48 5 1 409 X 3] DL PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
BRI A FR AR
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
AR R AR BB R —A> yield Rkl
15/ yield SGHTEEATE, JEH:L R fr B YGRS (R0 M RV AY ry i), 4% 7
AR BEXRESHAM __anext_ () R EFIEAGRIKER, B MNBEFAE SR T S
PEP 492 Fi PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
% HIHT| k& —4 StopAsyncIteration F%. B PEP 492 5| A,

attribute -- J& M KB —AWRIME, ATRAG G5 2Rl HA TR B, WR— R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable -- [ZEREN R BETE await Tl PRI S . v P coroutine B2 HA __await__ () JT¥EM
St% ., 2 PEP 492,

BDFL “& 52 m#E" W45, B Guido van Rossum, Python B9 .

binary file -- JEHISCAE file object BENS IS F 7 2 xt %o ZdEHISCHI B FOFE A RIS (Trbt, Twb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- = Yi0f %R 7 bufferobjects 7 H.fE 5 ) C-contiguous Fh it . X HIEFFHA bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘¢ {ifih Python JFCHS 24 g1t R 7515, R CPython fifRégs 3R/ Python #2)7  ER AL .
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

FATIGHE 24 R AT ATE dis BRI SR AR .
callback -- A1 —ANMERSHCRAE A DA DATE A S 1 54 20 e U FH 1 - iR o 4
class -- 28 KRB e RN . 2 SGIE SR HZ I 5L B B T BV R v 3L
class variable -- Y& FE3EHE UWAZE R, I HAURTERMZ R FAB Y (AR TE R S8 B E0 .

coercion -- SR TE AL ST M R RS E R, — B S0 R b 4R o) — AP L. 91
W, int (3.15) ERFEVRSEGE NEEREL 3, (HAE 3+4.5 1, SEIEBA—3 (—/H2 int, —4>
J2 float) , WF A MR ZEBUA GEMTIN, TN % TypeError, UIREAT o Hil B LA S ,
7 BUL IR T ] e S 50— R ZEBY, BN S AL £1loat (3) +4.5 A2 3+4.5,

complex number -- 535 @ EHARGENY R, PR BUFEE R N — DS AR . R
e HERCEAOL (-1 PO AR) OSSR, ERAEREAT SN 1, TSN J. Python NI TR
By sofy, RN TREARC 20 g —A 5 52, Bl 3+15. WIPRTEE math BEH AT HX)
WARBURA, #HH cmath, RERMEARE — DB RAECARE. NRIREBOERA L, ZIEE
LT A AL

context manager -- |- F3CAHIAY & with AP, ldE L __enter () Fl_exit_ () FVRE
HIAFDRASIIA S . 20 PEP 343,

context variable -- |- F 30 & —FR$E B @AY BT SO ARA R R ER S & . X R TAEL AL R AR A
filf P AR NPT AR AT AR R R A Bl . A, X B R SUERSRUL, — M TER TR A £
A BT BT SO ER) FR AR RN KRS AR I TIBES. 2 contextvars,

contiguous -- JEZ; — GRS C & 825 Fortran & Sl X POA R ELERY . F4EZ rh 2 C Il Fortran %
i E—AEET, FrA A% B B AHE AR I SRS , SR B IR BN R G T . 752
% CHEZBA R, 4k NAFHIIEHES I f5e e — DR 5 U5 R0 4% H NP B fe b . {HJ2 A Fortran TS24
R ARG B R

coroutine -- P PifeE T HIRER)E BB, T IR AT DATERE — b AGFAE DS — RGB . PR AT DAEVF
ZARP R EVEA L BHAWKE . EfTEd asyne def iHHREH. 2L PEP 492,

coroutine function -- PpFEFREL 1R [B]— 1 coroutine WA R R, THAERBM @ asyne def {BARE X, I
A HEfL S await, async for fll async with e, X2 d PEP 492 5] A1

CPython Python ZifiFi 5 W MIESLEL, 7 python.org b A, "CPython” — il Jij T LA EEIRFHF ML L BL-5 HoAh
SEELGI AN Jython B IronPython A X 51

decorator -- $EHgs R ITE NI — DR RS, EHEGH ewrapper iEEE AR TIREUE . 2EIHAR Y
LT AdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

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

@staticmethod
def f(...):

[ AR S S 28, (Bl R . A X ER RIS 7T 2 0L sREE SO 2858 SURY SCRY
descriptor -- §liik#s (TEX T _get_ (), _set_ () Bl __delete_ () H¥EMMNE. B—PLEMHE
HHERZRES, BRI T S B A R L . EEE T, a.b RARE. R E SR
— BT STE a R FHAERATN b BIXTE, BAR b — R, WS X R b 4%
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Tiike BEARA SSRGS 2 IR AR Python (1Y ¢ 68, XN 2 1 2 B BEARIE I BLA , (04 B2
Jriks JEtE. ROk BESOTIRLA BRI G AR

A KB IRNE Z (5, S descriptors B i i fi e«

dictionary -- “ylL — /N CHRE L, Ho AT S A AR L S 2 AH Y B (E . BRI DL AR HA __hash__ ()
__eq__ () HERINIS .. I Perl &5 RN hash,

dictionary comprehension -- “y il S 4B — D] A AN G P BT A B A JU R IR AR [ 45 R ML —
BEEY:, results = {n: n ** 2 for n in range(10) } AW — 1 HE n F{HEn ** 2 BYBL
B R 7 . 2 I, comprehensions

dictionary view -- ‘FHLELE M dict.keys (), dict.values () fil dict.items () IR [ ITERBEIR N F
HWAE . ENRETFHAHN—DISHE, XEWE Y PSSR, HEESHHN AR BT
SR SR o EUE RS, AT 1ist (dictview) . £ dict-views.

docstring -- SRS FRFH (N3 AR ISR — 2R B FAF s P . eI RITIN &
P, BRI R B TTEZE . sRAEHER __doc_ @M. T e HTIUENE,
PRI SR Xt SR A TR SRS A RO

duck-typing -- 1878 F5—FhgRfRE XA, EIFAKEE RIS RE R e 2w A EfmED, med
BRSO o EsUErE (CRERGN T, nEREGEN T, BatEmen T . ) hTimiEE
FHAER e 288, it RIS vl i e 2 SRR T R G ME . 19 T2 BLE G type () B
isinstance () Kpill. ((HZEEEN B0 DAMH 46 28 % fENRh e, ) AR R hasattr ()
K e 2 EAFP 4Rf

EAFP R HORVFIT A D) IS0 4i5 . X Python 5 J AU 2 5 RS 2 85 T 75 1) B sl S AP AE
HAEBE B BRI R A o XA it PO AR IR @ KiRIs ] try Al except T4, T HAIN Y
MR FTELBYL W%, #ILT C SRR HAhiE = .

expression -- Lk W DK FAMEMTEEFIC. Haihyl, — DRk FE RO, 45K,
JEPEDT I IEFATER BRI BIL A, ENHEEEH SR —ME. SUZHAMET AR, HIEAES
tPER R FIAA . IBAFAEA RO ERIB S W statement , Bl while. WA E T MM AEREA.

extension module -- §JE it DA C 5 C++ RE UL, (i Python [¥) C API R 515 F 1.0 DAL H P AU

N

T H.

f-string - £ P47 74 £ ok ' F BTG R I EE RO “f-E AR B RS S A R LAY
5. % PEP 498,

file object -- SCPFXTGR X AN AL [ S APT AR N E R IRAIXISR (A read () B write () JEFERYIS
R) o MUEHAIE T B R, SCPFRTR AT AL BN BLSCRER SO, XA AUEAE, BOR Xl IR
WU (BlanbRiEs A i . NAFZnh X, BRI ) . SUFR Gy ST &3 28R,

S AT =R SCIERT G Il =22t ] SURE, Geirh =206 ST DARZSUA ST . AT 101 58 L3
1E Lo Bk, QUESCIEXTRMIE T XM open () BR%L.

file-like object -- SLPERM G file object WR] i,
finder -- 4Ry —Fh S22l A g S ARILH loader FIXTS

M Python 3.3 BRAFAE PR M R B E k4% Tk 12 £ 48 %5 By sys.meta_path i, PAKpath entry
finders fit £y sys .path_hooks ffiff].

HLPERE %1 PEP 302, PEP 420 i PEP 451,

floor division -- [n] F VBRI 7] T 8 A B B BB B B . el T U R AR IB BT 2 // . BN,
FrX 11 /7 AWTESGRE 2, M5BT SR EIERERR 2.75 . HE (-11) //
4 R[] -3 PRk -2.75 @ T AGRIMEE S, Il PEP 238,

function -- B4 AT DA 20 [l B AME R —2HiEA) . 3R] DA HAZ A S ZAN S 3 HAE R BRI T
W . 55 Wparameter, method F function ZE4Y,
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function annotation -- FREChRTE EIEF 2R B 2 80 MIE ) annotation
PREVREEIE 7 TR 242+ BIanDA R BRI Z A int SEOF R E-—4 int {4:

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

PR RO TR Y TR DL function —5 .

152 % variable annotation 1 PEP 484 Xf W Ih GE1HIA .
__future__ future "j from future 1mpo rt <feature> FERIikre (il FHFHE AR S 1) Python &7
future__ BIHSURYILSR T A RERY feature HUH . H i

%/\Jﬁk@%ﬁ%#ﬁ,ﬁﬁr & k{ﬁ 14\7U\E@Jtiﬁ%ﬁ%ﬁ?ﬂﬂﬁﬁﬁﬁﬁ(ﬁﬂ/\ﬂﬁm SR AR ER (HE)
AEAT I A BRI

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

garbage collection -- B3 [nl BB P ) A 23 ] a7 . Python S35 | 1450 — > RE 8 A
%H?TWEPF%IH%E’Jfﬁiﬂiﬂ;&ﬁlLlﬁz%%;léﬁnﬁnﬁlﬂtlﬁcﬁﬁ FTPAME T go MR % iR o

generator -- /LR &[0 —generator iterator (R KL, ERERMBEWRE, AR RETHAE yieldk
J‘iiﬁ%@ﬁzi FIVE LS for-PEFAE ] B i next ( ?5&‘5(12*%’“@1

ORI N R A, EAERE SO T BT A B R E . WERTE R FRB RS S,
Hﬂéﬁbﬁﬁ‘ﬁéﬁj‘ix

generator iterator -- 2 R ESEIRES generator FREUT A EIINT S .

BpA~ yield sl (AR IR, ICE Al {3 U PR (f45 R P A AN R Y try T5)) o 243% 4 A
HEREMENT, NI EDRSERAT (X583 AR AEIT 4 )38 168 pR H 22 IR )

generator expression -- /RSB A IR [0l MR FRIA X EREARRB L E R A5 WA E LT
— MR JEE P for 1), PAK—ANNIIER) 1f ). DAREAGEREXSNINZRBUER—&
B

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

generic function -- {Z IR AN [R] (1) 22U SEEUAR [ BRAE R 24 eR BT 2H B pR B . R s 2 el %) B GR3E
ST E A% A AN SE P

YWiE S Wsingle dispatch RKiEFRS5H . functools.singledispatch () HEifigell K PEP 443,
generic type -- [ZZWRW W AYIE SAL I pe; R A MRRABIM 1ist. AT R AT FlAFE.
WHZ Y PEP 483 Sk TH#ENS, PAK typing Bz 25044 AR T i H L.
GIL Z:W.global interpreter lock .

global interpreter lock -- 2 JSff BEZT T CPython fREAR P RN B —FhBLE, B R0 LR ) — i 20 A — 2R E
AT Python byrecode, MCHLHIE L BCEX RBER ((U3E dict FHENEIR) HXIFRUTFI R
4fijfb 7 CPython SLB, 45 HEARREAR I BICEAF M REAS 2 SRS TR 68, HACH WA HE THEZ AL
Has ERHATIE.

NG, FESEHRUE P B =07 R RSO P ATV S R 2T 55 1 S 4 W A P RR i GIL
BEAh, FESAT VO HefEmth 2 2Rk GIL.

QA (CASDRSARALEER BUE I S HAi ) A A" MRS S5 I MRS, PRy i 47k
A G FAAL PRES AR DL R I PERE - 38 (5 De AR Rh A B 17 Rt 3 B S AR AR B A%, AT e DA A
o
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hash-based pyc -- J& WA pyc 57X W Y5 SCA (MG i (1L T A e J 16 A s 1] Sk it o JHA UM 21 RS G2 A7
XA, 2 pyc-invalidation

hashable -- W[W5 4y — > X5 42 B W Aiv (L 0 2R A HC2E A o] 0 N 268 R o e, iR ol Tes A (E R E R
__hash__ () J7¥k) , FFATDARIHABXT R BATICE (EREREA _eq () K)o ATHAX R
WA RIS A (L EU R S5 SRA A ]

AT F PR CERERT SRR D T SR A A LB, DR Ry B 2 ) A A T 0 AL

RZ%L Python H R AIAE N EXT G2 FI W Av i) s AIARASAs (Blans) Ry i) ARG Ay Rae
s (BIANTCA A frozenset) (4B AT ICRII N AT MG Ay I A2 PTG A T 7 SO LB xR B
WG AN . ENHERER-—Z A (BRSO ), ENRmaEm e BT Enm
id ()

IDLE Python [f) IDE, “fEpiJT & 52£~J BB MYSESCHHE o 72 Python Bifl A AT PR ) B A 20 AL A1 AR
LiEINT

immutable -- An[E B FUEERIA G . RS . FARATCA, XX SN RERICE .
i%\fﬁﬁﬁj~’l\7ﬁlﬂ%ﬁ, WL RIHFTRI R R . ENTETR 2R R AR IR E w2, il
PE TR

import path -- FABRAE B ME (B4 50 ) 4UMSNR, SWEIREIparh based finder FIRAEHK A
Hir. FESAR, WAEIZEFKE sys.path, (HINRFGEABHRAHERH EHRMMN _path__
JE .

importing -- FA 4—MEH ) Python HUTHAE R 73— M H Y Python AURS T 6 B9 7.«
importer -- FAZ BRI MBBIRAGXTS . WX GBEE T finder SUg T loader

interactive -- 28 #. Python iy 5 — A B ARERESS, BIARTT DATEMRREZS $E R 0 Ja s A B A ARk =, 7 EPHR
THERHLSR . REATSHHED) python 634 (WA ATEARIG T BT b6 3% B rp s A 1 3% B
T00) o AE DA AR 2 B RS I R R AN A0 g s i X R e AR 8 (G iCSE ] help (x) ).

interpreted -- fi#FE%! Python —JE FAFREALIE T, SR @M IFIUET, SIAME A5t T 57755 4w
B AT A TR . X RGO T DA B2 A T A A5 S O w] SA T SO T ke
RUTEF R B AR AOE S T AR R, (R HAR PR TS g . 2 Winteractive,

interpreter shutdown -- fEREZTCPH U EROCII, Python MERESRRFE A — M EIRIZ TR BOFZ 2 BT
AEDBCHIR, PIIBLHRAIAS T G NTREESE . Eb R Z WA R eI 35 o X Sl P E XA
2R 555 U R A AU AAT o AE S PRI BERAT A AU T RE B B A R, PR HE i OB ) B U
EARFAR (DL BT R el AL <5 ) o

FRREAR T Z I RN __main_ BORERIEATH A 58 AT -

iterable -- n[IEfCR} 4 BEAS B 1R [n] Ho A B I A6 4. AT B A X G A 1 T35 B AT A 2R A (B 1ist,
str fil tuple) PARHELAE P A ZRBIGIAN dict, ST % DARGEX T __iter_ () HESEEHT T
7 1B __getitem () FIEMIATE HE XN,

AR ZE T AT for TRIRA VP2 HA TR Z— AP AT (zip () map () ...)o B—AA[ZEA
MEAVERNSEAL /N ERE iter () B, BEoRENZNEIERL . XFERSE A TXEEEN—
UCPER 7 o AEOE R PTG, IREEAFTER iter () B0H B OABERIXT L. for iBASN
VR B SN PRARSEHEAE B — NI AR fr 44 28 5 HORFE TR IR A7 A% . S Wliterator . sequence
PA K generator

iterator -- EARZF JORFR —EAHRLIRRAIR G . EREPFEAAN _next__ 0 Jrik (SO HELRNE
PR next () FFBARIEEA A Y BEA B ARG % stopIteration FH. FXmfk
AR R PR BRI C AR, BB __next_ () HIERSHIRGK StopTteration Fi. ik
RADARA __iter () FIEAPRIREZEARXT R H &, NGRSt TR AN 4, Al
T HAREAR GBI R e — N RZFIBISNEARLE 2 2 W ERZ P A . A
X (B List) EARBERIHAAA iter O BMEEURTE for JEEFAP T EMERS A —DHTiiE
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At QERAEIUNE DL ARs a0 2 AUAR I 2 3R Il 2 iR AU AR e R Y ] — R U 4, A
EAPMB R EE R

W2 {E RN AF typeiter,

key function -- SpR% FH PR KRB HE BR 40, 2 BEAS AR Il ] T HE P BCHROZBOE R AT X4 Bl Locale.
strxfrm () AT AT ERE RISHE 29 E I HEF 8 -

Python " V5 2 T H# o vF 1 4 o BOR 45 ) o0 R W HEAL 8040 21 5 50 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby (),

AN AR ECE Z R . B, str.lower () HIEW AIEZME K/ NEGHEF R BERE. T 4b,
SRR IS 1ambda FkHORAIHE:, HI40 lambda r: (r[0], r[2]). iif§ operator b
T =R B #e . attrgetter (). itemgetter () Ml methodcaller (). iE&EH WATHHT
— 17 PASR IR g2 A F 4t bR 500 7 181 o

keyword argument -- 3@t 2S5 £ Wargument,

lambda t1— > §fltexpression ¥4 Y 44 WIRER KL, KRR AETH I INBIOR(E. B8 lambda e& 5 H)VE R
lambda [parameters]: expression

LBYL “Jofif JGBkER” M T . XU 5 XA SAEDE TR ) Bl e 2w i ARG A i 2 . 1k
M5 EAFP J7 b O e, AR U KB 1 £ 154,
L2 LRAEET, LBYL '8 “&F/” Ml “BRIK” R ERMSeS MK . Blan, PANARD if
key in mapping: return mappinglkey] A REH THER A EAE 2 JG HAMLKFE N mapping H 5
T key T A o SRR DR AT JE A N A B AT EAFP 7 SORMRI

list -- %13 Python P & 1 —Fhsequence, FIRA RH)F, (HHE AT HAE F 8 imdEsi 8558, BN
Vi JCR AT SZ 4% 8 O(1).

list comprehension -- Sk 40 3 — > 77 4 b iy T A B0 43 70 K T IR I 25 518 R ) — Fh R T kL
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEWK—0
#) 255 JH B AR TN SERME BT W F AR (0x.) BFIR. Ko 1 AR AR, W0 2R A R
range (256) HHIFIA IR WAL .

loader -- JIERZS 1T MBBIIIRTLR . BUAUE X440 load_module () M. MEEas#EE B> finder
R, RS0 PEP 302, % Tabstract base class ] 2=, importlib.abc.Loader,

magic method -- AR Jj i special method W)AEIE = [R] XA

mapping -- Wit —FP SCRHE AR IFSLIL T Mapping & MutableMapping HlIR I Frfle T A2
XS, N H T AFE dict, collections.defaultdict, collections.OrderedDict
PLM collections.Counter,

meta path finder -- JCPEIEERZY sys.meta_path IR TIR B finder, JCHARERES Spath entry finders
AFAE R IRAB I AAIA]

A E importlib.abc.MetaPathFinder [ fifJCIEAE IR TSI T vE .

metaclass -- JLH& —Fi I FQIEERE, JoE LOGRY . RPMAELRIR, uRATHER Eid =12
FROUEMINIAIE . K Th ) %) G AR 5 AR Pt — D BRIASEBL. Python FF 51 Z ALAET 1] PARY
B ESOUER, KRED I PREATERXA TR, (HYH 2By, Su2 TSR T POHE Y i o7
% ENEPNTICRBIEDT I HE . Bomate et . IREX R 008 SCHRE, AL HAMFZAES .

B L2115 2 I, metaclasses,
method -- Jj 7k FEAPNERE I RE. QIRAVE R BRI SEBI R —NEHR AT, HiERF SRS 5B N

HEE—A~argument QAR 4N self). &0 function Fnested scope.,

method resolution order -- J5 RPN 32 AT I e A 3R A 03 s 48 2R P EL 2 BT A S e I o 1
B Python 2.3 J5yAfAT iy 1A 2.3 MG Python T2 AT FAH L AGTER .«
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module -- il [ XT5 52 Python fCHS AT —FhZH LU . AR EAG M7 ) v 44 25 18], W& 45 Python X
%o BT i@ L importing BEAEQEINZLE] Python 1,

5 Wpackage

module spec -- BB — 4> fiv 44 S 0], HoAP & T BB R X A E. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: lLmethod resolution order
mutable -- W[4 FAENRATPAYEH: 1d () PREFRETE GO N R HUE . 555 S Wimmutable .

named tuple -- JL# 4] Rif “HA0H” AT TAEMA0R Hocdl, HHIL PRI RT e aef i #4 r)E
PRV EZE . AR s SIE T RES A H AR -

AUNERAETAZICH, Wi tine.localtime () fl os.stat () WREME. 75 —07 =2

sys.float_info:

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

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

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

True

AL B e e N E R A (BN LAY 51 ). Hesh, B4 TeAn Al 2R E UM tuple 4HRIE
AR B y AOR A . AR AP TS, s [ T) % collections.namedtuple ()
B, 5 A SR SR — T T4 S s A BB A ST TSR I T ik

namespace -- it 23] 44 2 AR AEUE RN . ara =SB R, SRANER, BAX R iRE
i 2] (FETTEZ ) o 4 3 (AL e B ki 4 o SR SRk, BN, % builtins.open 5
os.open () Al 4 ) fr 2 25 AR X 4. iy 44 25 1) 0 38 Ao BH ff I A e S BRIRAS eR BSOR 35 B
ﬂiﬁ‘fﬁ%ﬂ—ff’ﬁ)ﬁ@ 40, random.seed() B itertools.islice () ﬁﬁ%‘?ﬁﬁﬂﬁﬁTﬁ%Eﬁﬁ%
i random 5 itertools i/ BISCHLA .

namespace package -- fiy $ 23 [A] {0 PEP 420 fr5| AR —Fp U HIE TR A s Hpackage, fin44 =5 [ n] AT
AEEFIRY), HAid I s Gregular package RN[al, PEAEATEA __init__.py fF.

Ba] % Wmodule,

nested scope -- iR EFEHI 75—~ GERING A RGeS . B, 765 Rz N E SR AT PAS | H
HIA AR . TR B IR R 5 A RO XS IR O JRrB AR i f s S AR A2 BR T i N EAE
giﬂi R, 4RSS NERT 4R %50 . #id nonlocal X4F R RIFE AINZEH

new-style class -- Fi X X1 Hwj O8N T A X L2 0 IHFRIE 7555811 Python fitAs H, HAG =k
FERENS [ ] Python By o R FEERME, BIAN __slots__ | il fF. #5iEJEME . __getattribute_ ().
BHEMESHES.

object -- X 4 AL HARE (JBHESME) PARTUE XATH (HE) H%dE. object tL@fEfalnew-style class 1)
BIEHRA .

package -- {0, —Fp ] A& AR E I ML B 5 1B Python module, ¥R B, B@WH __path_ &
L1 Python ik,
%2 W regular package Flnamespace package.

parameter -- JE funcion (B(J5%) & CHIaA IR, TR RET DAREZ 1 — P argument (BAEHE L6
WE, 2M%%). AHAES:

* positional-or-keyword: BB KT, F5&— DA AENIZ E A2 2 AR DME R £ 42 AR
ABSES . BORERAIES KA, FINTRERY foo A bar:
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’def func (foo, bar=None): ... ‘

* positional-only: {L{FRAIE, & —H BB L ARNS . (WRAETE 2wl i1 ek BUE X
ISR EMNZ IR E A/ FARES, IR posonlyl I posonly2:

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

o keyword-only: {{FRKHET:, F5& A~ HABHE LT RBEFAE AN SE. AR FIE S 0] 7 iR
E X IESH) R b & AT AL E TS ST L2 N AN B IE S Z Ji— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

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

* var-positional: W]ZEI ., € W] ABRME f — MERECR AL B SEA T (T HAE S
CRZNNESHZIE). RIS AR S ARG * KE XL, BIFEe args:

’def func (*args, **kwargs): ... ‘

* var-keyword: FAZRBEF, HEE A DASRBUE AR S T S A (BT MBS O #2054
TEHZIE). RMESAEEIIETESAPRATMEA ~* K@ L, BIA LR kwargs.

2] DA TSR RS TR B4, AT A ST S i R
5% Wargument REEFEHHE . 5457 504 K3 PRG#ILITE, inspect .Parameter 2§, function
—45pL K PEP 362,

path entry - B A T import path Hi—A WAL, £ipah based finder FRAARIE G AL

path entry finder - PR A R E—FITAIIRE S sys - path_nooks (Ulparh entry hook) SEIAIff finder,
BT S R o path entry e 8 PIFREBR
#2F importlib.abc.PathEntryFinder PA T RIS A DB RES I L&

path entry hook -- J§F8 A LVE 1~ —FPa iR RS, FERNIE Q] & 48R E path entry W 15 B0 T REAS
H sys.path_hook %Rk [Bl—~~path entry finder .

path based finder -- J& FIRFEM AR BN —FhLib 2 &40 5, WHE—"import path WP R AR,

path-like object -- iR R R E—A U RE BRI G . BRI AR— D FRBAEN str ol
bytes X4, @ALAE—ANLIHT os.PathLike MUAXISR . —A~3LHF os.PathLike MHYHIXTE
Al os. fspath () REEEIR N str BUH bytes REM N RLEPKIE; os. fsdecode ()
os.fsencode () H B RIIPAIRTS st 8 bytes RIMLER . XI5 2Hh PEP 519 5| A,

PEP “Python #{iR#21” M X4 E . —4> PEP st@ — (it 3Cks, Jk1a Python 4L IR E, ik
—A~ Python R K HIEBE S A E . PEP [ 24 $ B i 1) 452 AR RUAR R T4 a8 M o D B B
PEP [ VE A 5 B . R A DR S IS 13 DA SR AT Python [T 956 90 5
SCREM E LT . PEP [/EE A SOTAEAE DX PR E S R, RS R 3 A e A SRy
%14, PEP 1.

portion -- #§5 H4 R — &4 SRR A H SR A SO (WRTREAFRCT —A> zip SCPFN) L FLAGE UL
PEP 420,

positional argument -- i & 54 % Wargument .

provisional API -- #¢2 APY ¢ APL @45 0A R HERRAEARE A i) J5 AR A PE PR IEZ SRR Y I e o i
RMCIZ AT A S FA AL, (ARZHARCE E, Bn] RETEAZ DT R E 2 A L SR L
NHATR AN (HRAFEERZED) . WA ERI R BEIET - (E APL A Z |
R TG B 1) EE BT R S o ke e B A ] E Sk A
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BP0 APT KL, 5 NI B B JE MR 587 — AT AR A Rl A A B
ERNINi =y veaan % hy Ui DI Ep EEH] 7 S
XML FE A VAR IE PEFF SR IE , AN 2 TR0 WSS PE R T BRIE BT IR . 1 WL PEP 411,
provisional package -- 50 S Il provisional API,
Python 3000 Python 3.x K TiLMIMERR (XA FAEMA 3 W RATR R TS B 1) . AR
AT N “Py3k”.

Pythonic #5— Lkl — B B2 3875 T Python i 5 e Y WARFIBE S, 1A 2 ol ) A e = vhoai )
EI‘J’FE%/‘EE%IMW% B, Python i) M WU 2 ] £or IEAITHER EEJEF — AR R T T
o UEHAME SRR ZEN, IR Python B AT I & Ve 6 — NG

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

TR ¥ B 1575 B Pythonic (77 4k X FERY:

for piece in food:
print (piece)

qualified name -- ROE#FR —UARUS D BEIIAFR, 2R BRI 42 Rt IR A B b SRS 2E
BEOTER) BT, MHRE I PEP 3155, XTI R sRECRE, FRER RS RATR— ﬁt

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

>>> C.__qualname___

lCl

>>> C.D.__qualname___
'C.D'

>>> C.D.meth._ gualname_
'C.D.meth'

DT HIHBRES, T R RE & AR BRI DL S R A i A, U S TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5[ JVF8 XFERE XS 0951 H B ECR ~/\XT S5 TR SRS, B4 B SRR R,
e 51HTTHECHT Python RS R U@ # 2 AT WA, (H'E R CPython SEIL— K HEICE . sys FRELUE L
T—A~getrefcount () PREL, FE/F U E KR BB X105 | 4L

regular package -- M LH B package, B ER—A _init_ .py XMW H%.
%% Wnamespace package

_slots__ —FPEYESEN IR, Ll T 5 RS B S8 B 12 X R AR IR S ) MR A A BRI
IARGAT, HARZHE AR, St LRBAEDBAROU T R, BN R,
HH A s KRS

sequence -- JE41] —Ffirerable, & 3R IE _get item__ () FRERIT KA FREEER G | TR TR VIR,
HELT—MREFAKER __len_ () Fik. WEE@V?J*’E% list, str, tuple fll bytes.,
HERA dict 3ZHF _ _getitem ﬂl len__ EHOANE TSN RS, oA E A
PR B AT B i immutable S AEFEEL
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collections.abc.Sequence IZH L EN T —NMEFEFERNE D, BAF __getitem_ () FI
_len_ () ZANXEINT count (), index (), _ contains_ () fll __reversed_ (). SZHLIL
PO EBN DA register () SRR

set comprehension - SOy HE SR LMY R4 o 0 T S HOA TG A 45 A A — PR o
results = {c for c in 'abracadabra' if c not in 'abc'} HHENFHFEES {'v'
'd'}. 20l comprehensions.

single dispatch -- ¥i53k —Fhgeneric function 73YRIZ, HILHEET A SRR BOR LR -

slice -- V) 5 RS TR Esequence B—4 B0 5. YR & @ 0 FARPRIC R A1), 1E [1 4 H
JINPAE SRR EcT:, il variable_name[1:3:5]. HHES (FFR) ARictENEREH slice X
%.

special method -- }§5% Jj ik —Fi Python [ IRk, RIS FER A THS E BRI AARINSF 45 . X
MR FRIE RHNBUT 2o FEIRTT A S WL, specialnames .

statement -- IG5y 1502 FE (— MRS CH) MAEEAL, — BN PAUE —Dexpression BIEAN A
KAEFIILE, I 1f, while B for.

text encoding -- SCAZHRY I TFf Unicode 547 53 4 i 0 745 ER I D % o

text file -- SCARSCHF —FPBE LS str MR file object o 3 — > SCASUPFSE P e 1 7] — A I 1) 519 R 5
I H Bl Pext encoding . SCARSAFRI B FALFEASCAK ("o 3w ) FTIFRISCHF. sys.stdin,

sys.stdout DA io.StringIO LM,
TS Ebinary file T RREWS RS F 7 K3t 2 ST

triple-quoted string -- 25 "5 4Fl B REAW = MELXG] S (V) RFHRS () BTE. ENTEDRE
ESERSM A5 ShER TR A AR, 2 2R, ENAVHRETATH NS AR
SR SRR [SAING S, IF BT ARSI AT Joqh (0 AT, TR S SCRY 74 P IR 1 4 )

type -- QK1 AU PusE—A> Python X5 & TAHA M BN REEA —FAL, BHITEXSAETA, ATpA
ViRER __class__ J@M, di2iliil type (obj) KIKHL.

type alias -- JRAUHH, —IU[E SR, B AURHEIRAURIE AR5 E PR RAT
KA A VR R i 2 3w o il

4

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] DA SR Ry e

Color = tuplel[int, int, int]

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass

Z W, typing Hl PEP 484 HAA%f I Ih e 40 o
type hint -- MR annotation A5 @M. BREINIE S S0R MHETE & R R 283,

RAERJE T AR, Python AESKAEHE, (FHAIXH AR THAEIEM , FF A IDE B A
b SE .

SRR JIR IR B KA AT AGE I typing. get_type_hints () RG], {HJRHAL
AR

ZIL typing fll PEP 484, HAA Xt eI RERY HEAR 4 o
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universal newlines -- W4T —FPfFE SCARY T2, REDA R BFE RSB R A ATAE RARE : Unix (4745
L5 ' \n" . Windows {25 *\r\n" A IFR Macintosh F205% *\x ', %I PEP 278 il PEP 3116
Fl bytes.splitlines () TfEHEZ L.

variable annotation -- 28 51 fiR XA B B M annotation
TEARYEAR Sl SR MR, 6 T PR A LI (A :

class C:
field: 'annotation'

A EAREE BN R 23 - BIANAN AR B int JERUAY(H:

count: int = 0
AR BRI VEYR RN R WL annassign —{7
%% function annotation, PEP 484 1 PEP 526, H Xt LB EEA R4k

virtual environment -- E{ IR — R IMER PR B 24T 3REE, A Python [ PR R A £ 0
F+4% Python 43 &AL AN 232 A — R 4 Lz g HAh Python I FHREFF AT M

HZ venv,

virtual machine -- JESIHL — & 58 4 8 o 50 0F & AT L. Python FE AL AT $047 7 5 55 4% %k 2 BT A= i
H)bytecode.

Zen of Python -- Python 2 fifi %] Python % it RN 524, G BTHM S HXFES . AAEHEKN
HOHERZ PR P import this”,
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i A

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ARSCRRTE B T RAEER I %58 4o G R S8 iy, XN Python AR By —#%, WIS SR, 53
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

s it -
* Fred L. Drake, Jr., 3% 7 HT 51 Python SCRY) T HAE, PARIRS T IEE 21308
 Docutils # {4 W H, f)72 7T reStructuredText X 7A#% 1 Docutils # £ {4:;
* Fredrik Lundh, Sphinx MAif#] Alternative Python Reference i H 1 3k45 TR L 1148 .

B.1 Python L#&FmiE

AARZ X Python 157, Python FifE A Python SURA TTHRAY A, Bl Python JEACHY K A7 1) Misc/ACKS 3L
T TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

{Efi: GPL #A T AR M Python £ GPL N k1. 5 GPL AJa], Frf Python ¥4 Al AR FL &4 R 1B MG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HL8 40 5 AE Python HHF @I TR VFAT . X LEVF Al & SRR VAT Z N — 21 i . A7 KX 2t
AR SE RS AT S 01 T AR 09 15T 12 5 o 3

C.2.1 FIF PYTHON 3.9.6 fj PSF ¥ E[#Hil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.9.6 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.6 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.9.6 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.6 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.9.6.

4. PSF is making Python 3.9.6 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 3.9.6 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.6
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.6, 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 3.9.6, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 #y BEOPEN.COM #F ] il

BEOPEN PYTHON JF5 8 a] M5 1 iR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY 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

(Rt
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agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright

(Fotakss)
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law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 Z 1.2 g CWI iF o] Hpi¥

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.6 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 USRI YT ol 50515
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket #HH ] getaddrinfo () Ml getnameinfo () REL, XLEpRELTFEIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.33 RLEEFIRS

asynchat fil asyncore BHALE DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML i T ERAH

xmlrpc.client fEHVELEPARAR:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll A PATR ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue [ AL AR FEIH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 Marek Majkowski’ Xif Dan Bernstein f] SipHash24 VAR5 BEALS DA NS HA:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c UL T CiHEF ) dtoa Fil strtod p%L, HTHF CiEF AUE BBV FAF R 3E1 745645,
David M. Gay ) [a] 44 SCHIRAE T, Z 304241 n] M http://www.netlib.org/fp/ Fi%. 2009 4£ 3 H 16 Hi 2R F|
PR D SO 15 DA BBUBCRITAAF W] 7 B

/****************************************************************

* The author of this software is David M. Gay.
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

********~k****~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WERBAE RG], W hashlib, posix, ssl, crypt BLER{{Ji] OpenSSL e mithfi. Boh, @M T
Python [f] Windows Fl Mac OS X %32 /7 ] fiE t4f OpenSSL (%45 D, BT DAYE ILALBF1 i T OpenSSL #41]
R 5 DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N

(FTgksn)

104 Appendix C. 5558 F0¥FE[iE




Python Frequently Asked Questions, %% 3.9.6

(£ 50

L T T S N N

SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L I R SR T S N S IS S S S N S N S N N S S S T S N S N S S I I A

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

Lo I A T I S S N S

/

C.3.13 expat

BRI ——with-system-expat FLE THE, B pyexpat § ARG M5 expat PRI DAL B

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 21ib AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i M A M S IR AL 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

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt

108 Appendix C. Fys2FI¥F Tk




Python Frequently Asked Questions, %% 3.9.6

(£ 50

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test LY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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