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MRS A T, TR AP E R IX ANHTE 75 fir 44 A Python.,

1117 Bl Rk S - IRARITRA T XG 15k 1 M141 5 H Wi
AT, HEREDD

1.2 Python fEX E{ {5}

1.2.1 Python £k
JEERRE . A 1991 4EBRUG R AR 6 2 18 (8 H e R BFhi, 1 H AR GEEEH ~ 4. 1€ 3.9 5ils,
Python 43 12 {f H €rf# i — £ 2847 HUA (PEP 602).,

TFEFMAHER IHRAAY “ BB IE" AR, IR AR E Tt 2B AR T . U IR AR &
PARRAS 5 =30 iRk bron (BN 3.5.3,3.6.2), T RUEMEREEL; HAN ERIMERE IE S S 7E N
FUBIE RATR ) — ZR 90 A4 190 UGS L KA B 4 1M R 2 B A PR — B

R PR AR B2 AT PAFE Python T FRHRE] . A WA #R5E a1 Python  HiUAR: 2.x I 3.x. #fE77
MIRASE: 3.x, REEE Z N EEER S E . B 2x ARG 2, ER e rafE b4,

1.2.2 £/ Aflifi] Python

REA S — B, AEE A2 0 RS E

Python nJPAGR 9% Nk, P AFAERREDE, HANER T ANIFZ AR MEEEE, H 5 T2 Linux
KATHZ A, T G AR Toik sE e Ul W .

comp.lang.python ARG ER, {HAZTA Python i AR SAERTIAL KM, V2 N EALTIEEH A 4.

1.2.3 HEHEM FEE S TR Python Sgpk b4t

153J7 ) https://www.python.org/about/success & {# F] T Python )3 H 73 . RS 7k Python 23 ) Hf24
BT AR BV 2 AN [F) A TN 2 I ok -
/K HER Python 35 H A1 4E Mailman [ 41) 45 Hig 1 Zope W TR 75 %% . 24> Linux BT, Hp g4 0

#5 Red Hat $EL {1 ] Python 4 53 4 L B 2225 8 7 Fl R G0 i BRAR (4. AE N5 ] Python )R 24 E] A2
$5 T Google, Yahoo DA & Lucasfilm 4,

1.2. Python fEELggiit5t 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 EHRYRLAPTEE S Python BHRARAAT THEIWIAS

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 $E PO Python MIA A A0 A8l 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 %X AT R SEH 1 i w5 e & A i fe oA 5

Pt

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

WA VFZ HA T TH B4 R 67T Python MUNREFIIATTIE S o f& Java —FE, Python 14 — N JERAYARIERE,
BT ATESRAR R S RO B Boh 25 25 A 1 B — 28 S0 A AR T H o G R AR ML AN A0 (S PR A o I ) 3 B A i
HAARET . M fTIARHERE, A4 W] DATESA >) SR LRI TR Y [ I T A B R 2T, AT SRS SE R A 30 2
@;%%ﬁ@@ﬁ%ﬁ%&T%ﬁ@é%%%ﬁoW@Hﬁmmﬁﬁ%%zﬁﬁﬂﬁﬁﬁ%?ﬁﬁéiﬁﬁ
f i,

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

>>> 1L = []

>>> 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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(R —H)

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

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

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

[1]

WL AR 2 L SRR NS SR B RE A REAE AT B il

Python 34414 fi ) IDE. IDLE J&—/~#5F- £ 1f) Python IDE, ¥ 5T Tkinter &, f{ii ] Python {55 45 .
PythonWin j&—> Windows % &) IDE. Emacs | P/ 52430 T f# %] Emacs H A JEH 4719 Python i, Frf
XLLGRRIRSTA R A R 5T, E SRt DA R AR 0 5 AR I () S AR R S D BB . 91717 Python wiki £
F Python JRFE IR e R 51 3K

WERARAHZETIE Python fEBFT RG], IRATRESA PGB edu-sig HE/F5114,

1.2. Python fEELggiit5t 7



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

REAHR L A& 4R

2.1 W HE

211 AT nf DA HIERL RSP BE, JLATD RS, 2B T35 DO EIBR & 4 7

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

pdb FLHRZ— AN FEZ 08 ] AP ] 5 150K Python 1A% . "B /2451 Python FEMY—s, I H CMCRT
S PN Arnl DAl pdb A REBIR 4 SR H T4 -

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
AHAHRTZE AL Python R A LB T R A& ML EREEIIAE. ELAH:
* Wing IDE
* Komodo IDE

e PyCharm



https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
http://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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2.1.2 AEMT THAEITRNH bug e EIREs BT 7

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

2.1.3 ffafh Python JIAAS G REA a7 BERIRL Y ?

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

One is to use the freeze tool, which is included in the Python source tree as Tools/freeze. It converts Python byte
code to C arrays; with a C compiler you can embed all your modules into a new program, which is then linked with the
standard Python modules.

R TAR S Z BT IR, R A% 5CRY import 1547, FF7EARME Python BRARFIIRM H % (TN

BRI MK, AR5, HEX LRI Python “FATIALC C AU (W] AR ] marshal BBk £

Xt g BRI In s ), FHFAUE— AN B ECE SO, 2SO SRR bR Bl N B . SRS, i

%iﬁ?@ C ﬁgﬁf%ﬁ—’ﬁ Python f#REgR I AR M B, TE— > E 4 A R R —2E ISP, HIIRES Python
S 5E AR -

R AL AT A T RSB B s B GUT 0T S0 S0
e Nuitka (¥5F5)
e Pylnstaller (#5F4)
e PyOxidizer (#5F8&)
e cx_Freeze (BFE)
* py2app ({LfR macOS)
* py2exe (f#¥ Windows)

2.1.4 {47 Python Gty bl MU i1 7
HI. FRHEREBEH T ER A KD T PEP 8 21,

2.2 EEOHNE

2.2.1 [FAFEE s 847 IR 2158 3551 E. UnboundLocalError

DRI SATE R B A PR BEAR S 0 T — 2R IRMELTE A7), B2 IR 3 T AR AU S i UnboundLocalError 4%, iX 1l g
A A NI

ia Bt i:

>>> 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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A PASIAT, H 2 Bt

>>> x = 10

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

1% 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

22, EEEBONE 11
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2.2.2 Python iy i i 5 SOR 2 s S A 1 1HEVRLI 2
BRI B S T Y Python A% B 42 JRy/de i o JSRAE R BN BRAE AT 1B 28 REIRAE, B AR B B
W4 JrAs e, 73 ISR LA Jey i As o

EYVEA ANV, AdHIERZIRITREAR . — T, S RErZE 25K E global W] AR 1AM
RIVER A 5 —Jrian, WRPrA 2 /5 HEEN | global | ARALAMARTSH] 1 global 1o IBABREI M
BRI AP AL TS T, BRSO AR R . X PPARALA IR global FEEH AT & R EIE
AR

2.2.3 Mt 24 LS 8% 5 lambda JRIBDHIFI AR 7
(BB for ARERACE SULABRAAS S lambda (B 48 R KLt )

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

PAESAFE]— M5 5 4> lambda pRELAYSIZE , IXBERRBCRIIEE s+ 2 R, TR LE R B 0 5
BE0 . 1. 4, 9 16, MR, HAYMa K, TSR R 16

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

RN x e lambda pf B A ERAE B, i E SCTANERAE B0 1, 9 B x 2 7ETA ] lambda 97 1Y
AN RAEE ST o PEPREE A x UMERE 4 FrDARCIHITA A R B Rk o] 4++2 , B 16 . aladek
A x EIF A lambda FYE5RAE ML, AT DABGIEIX — K.

>>> 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)

DAL = Qi T—ANBHY lambda A8 Rt n, H7E7E X lambda ITFEICE, GH 5 IRERLTIN A x (i)
7. SRR n MO |- lambda Oy 0, {6452 4 lambda Bk 1, FEHS 3 ANh 2, (RUCHE. I
BIAE 54~ lambda #5481 TF 25

>>> squares|[2] ()
4

>>> squares[4] ()
16

R, LRI AJE lambda FTRFA R, # LAY R B R FEE ] -
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2.2.4 s BRI L A R i 7

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

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

2.2.5 AR “IRtEScE” R a?
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, EEEBONE 13
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2.2.6 Wft 235z RSB ?

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
Hﬂﬁ@?iﬁn%%ﬁ%@ﬂé, FAE AR A A T SR R B A . X RR 2 T8RN “memoize”, SEFAR
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 frfs nf LS BORBEF S BON A B L& 21 05— Rk ?

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. RAHEH ANEE
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2.2.8 IS 2 WA 2 X0 ?

7 AR AR s ROE SR AR, T 5% A U AE ] R RO S B A AIEL . TR S0 ST — ek B2
IR SLS . B, XT AR REOE 3

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,

2.2.9 Ml 2By W W HHX ?
LIESARTE SN

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

>>>
>>>

KK KX

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

SRR, WAF A% y FIRI— TR, x AU
PR R R

D) AARZIEMMN G — D H . Ty = x HASAEIIRWGEA— 208 T & y,
HARI x Frigfgla—xige. EmRE AUFE— P IIRNER, < fly #EEmsIm.

2) BIFJETmutable W5, XEWRE TN ZLE AT DS .

TEW ] append () ZJ5, AR ZIAZA M (1 208 [10]. mF x My XTI T RH-—*X5, W
P AR — A2 R B 5 1) 3 E’J%B%WEAIFEI‘J{E [10]

USRAEIRES = WX SRR AL AR XT 4R

>>> x = 5 # ints are immutable

>>> y = X

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

6

>>> y

5

A AXES < Ay SEATIAHSE T o RN EREECZ immutable 352, FEPAT x = x + 1B, HFASBBEEH S

TR MRAE T RS GBS 6 ) RIS x (WM T x FrmmR4E) .
ﬁmﬁ{)ﬁ%}iﬁ}ﬁ WA TS CREOTS 6 il 5 ) Ao BT AR AN Ae 5 (x BUEEFS I 6 1M1 v 755848
5 ),

%%%M”E (WJﬁHy append (10) fly.sort () ) EBBEUMURXS, A LRI 75 —E48E (i y
=y + ] Fll sorted(y) ) D'UAQU@%)TE’JXT% W HAE Python W (DA AT ARUERE ), EIEHUFEXTS
E’Jﬁ{iﬁ Jli_lil None , U\Eﬂﬂﬁa/w{%n_ﬂﬁﬁﬁﬁl*ﬂﬂﬂ%fﬁ PSRRI T v . sort () IFIAEERE v 1)
HIFEIA, WEERH 2 None , XTRERREILREIF 5| & — KA 12 W%
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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
HREWAS a_list, | some_tuple += (1, 2, 3) fll some_int += 1 NSAIEHIXNTE).

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 .

2.2.10 g ST S 8ot e B (RS DN ?

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) R El—A~Jedl

>>> 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 fufeffE: Python v G i iy e B ?

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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(R —H)

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 () MZRE, AR T IR — T8 —H.

2.2.12 infaf 52 1] Python %4 ?

—BAEOL T, M copy.copy () B copy.deepcopy () HEAFAILAT o FHARIAMNRHEIFZH, (HZ
ORI LA .

FLEXF R T AN SE R SR AT . e M R AR T copy () TA:

newdict = olddict.copy ()

FPAURT AU B A5 o -

new_1 = 1[:]

2.2.13 W BN R )y s b 2

fBE x 2 — A HE LEIEBI, dir (x) RRREl— PRI, & TSRl E i &
12858 SR T IR -

2.2.14 Ll AR IBON BRI #4557

— O X2 TR, M RIAAAERIE A AR WRIEA T ERIEEAN LR E R FAME L def
T class EAIFERISE, FUREHN 7RIS A F ARG :

>>> class A:

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

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

APDAAK ™, EARSRE A2 Fk: RIEESEE T2 fdid 2K B AGRTA A, a2 0l kY
LRIV A I A LG (HICIRULH LRI A P2 a ib2 b, N2 PR g0 2 [/ —ME L T
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R — B A LT L " FAMEMA PR B H XA RIS E LR BT ZNEE, BRAEER R EH SN
LT -

1& comp.lang.python ', Fredrik Lundh ¥ [8] 553X 4 ) 1] RN RS 22 25 Y i — et 25 1 -

DORBERGE ST TR 25— A (0R) HEARUUHERA T, ERAAET
E)E'ﬂLIHZ*E?%“&*ﬁ?i?JE%l‘ﬁlﬂﬁﬁhﬁﬁﬁ MR (frds230a)) , iR AR O
% ......

2215 W55 g A2 7
125 A Je Python [z AF. THA AT 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") ‘

X]‘?%ﬂlﬂ&tﬁl_ﬁ (= +=45) RULEFEQNEL. AR BEIEMIZEAT, 10 R WS ) h i) 54
G

2216 RMEMEFH T C i 572" ZHBRARA N ?
Ao AT

[on_true] if [expression] else [on_false]

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

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

[expression] and [on_true] or [on_false]

IR RMEIEFAEREL, N2 on_true A /RIE “IR” B, G BeS . IrAE @2 R ... 1if ...
else ... B b,

22, EEEBONE 19
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2217 40U Python 435 il ARSI TREE?
P, W RTE lambda FHRE lambda KM, ES LT =% B UIf Bartelt R BI40H5 :

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 WEJES IR IRHL (/) RAF 2R ?

RS ESIR TR RN E B Z IE S &8RN EE S . (IR EES {&7571 EANRE I 4 . A
ﬂﬁﬂﬁ%xh%ﬁ%ﬂﬁ@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 By HrERT

2.3.1 Jnfar gy s S REGTRI R 5 ?

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 M2 -22 //10 ZRA] -3 ?

REERATIELD 5 JWIERS 5 —8 W, B2 ER08or:

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

AR 2L AR ] ) FECE 255 . C IS RIFEEUR AR Fh— 20, TRMmIFEaESl 1 // 3 g
AFEEELL L % 3 WIEMYS 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 T H M. RIFEREY 10 1F, AB2 200 /NETN 2 JLE? -190 %
12 == 2 ZHLH); -190 $ 12 == -10 M ESSEE IR .

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

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

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

A

SyntaxError: invalid decimal literal

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

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

<class 'int'>
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2.3.4 WRE AR RS EOM By 7

XFREE, PIREANER) int () RBMERE, BIQ0 int (1144") == 144, KL, WA float () ¥
Wkl 58, BN float ('144') == 144.0,

RGO, XS E S B B e R RE, I int (1 0144") == 144 JEH, T int ('0x144")
&5k ValueError, int (string, base) #5258 AR SEHI E ML, FlA0 int ( '0x144",
16) == 324, WURFHERECH 0, NIHE Python AR . HiZ 00 Foom/\HEH], 10X Fm -+t .

AR R M AF RN, AR NE R eval (). eval () MHEERRE BAEZERNE:
N RESAL A A A R EIE R ) Python ik, HLaNmE& & A __import_ ('os') .system("rm -rf
SHOME") , iX£4 home H M T .

eval () BATKLF RN Python Rk G A, FIHAN eval (109") FFLPHEEHEMH B, K% Python A
St R W0 (0 BRI -
2.3.5 Wl RE B RO AR T

FEUEAE AT 144 FEIA AR 1447, I Y E2RBURE2E str () o WIERBEFTR N /S il wl kil 45k
X, AIEH A E RS hex () B oct () o HE ML T 141 S ) f-strings 1 formatstrings S5 575, AN
"{:04d}". format (144) &K 10144, "{:.3f}".format (1.0/3.0) WM& 10.333",

2.3.6 iR ?

B, WAFFRERATAENSE, ERZHERT, RERSA Mo H AR RS — B8 i
Ao QAR FTE A GR )M Z L Unicode Fidlixt4e, Al PAIK 10, StringI0 MR array Bith:

>>> 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 ()

'yvello, world'
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2.3.7 vin fs A s R e B 5 i
ECEZL - SDIRrSTzE N

BRI R — A7, R AFER L R B R F R AL SR — . Xt
52 H RAR Y, case ZEHA 1Y R BEFE TG

def a():

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

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

FIH B R getattr () :

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

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

class Foo:
def do_foo(self):

def do_bar (self):

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

i locals () f#bTH %4

def myFunc () :
print ("hello™)

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

2.3.8 &ML Perl ity chomp() Sty Jiidk, T NFRFHivb INER FEREHLA T4 ?

ATV S . rstrip ("\r\n") MFAFE S BRI FTAPATE, TIRMBIRRZH . WA
s FREAT, HARAILAZAT, AR BT S BA T

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

" \r\nn
" \r\nu )

>>> lines.rstrip("\n\zr")
'line 1 '
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F T AE BRI A7 ORI A 7R ZOX R, FTDABEA] s . rstrip O XA LA G-

2.3.9 L0 4 scanf() i sscanf() %50y sk ?

BA .

UNREOOH AT R B A AT, B 5y BOMORE 2 R P AT ER XY split () D5kl —A74k s 45 70 b
P w2 A, RJEH int () 8 float (O R+ BERIECF AT AN BFE. split () KRR sep”
B2, EHT AR AL

USRS AR IR A AEA TN, IS AIEMZEA N CIE Y sscanf () HHRK, tWHEAE.

2.3.10 'UnicodeDecodeError’ zi’UnicodeEncodeError’ it iifl 2.2 ?

I, unicode-howto
&)
2.4 VERE

241 JRRRIFAIE T . BUF L ?

SARYE, 2 NIRTR . e — P TheZ AT, EAENAZICERA T LA
* A[A]fY Python SCHLEATA A HERERS M. A FAQ FH MR ZCPython.,
* ARBERGATRRSAARFRR, TLHZW K VO MZ L.

o i EHEMEN A, TESORMERER TR R RE S IR (W20 timeit Bk,

HESKE
o SEZUASOE BRI RS ARSI R R (G B e s A B AR ), POAE e W RES
X W ERER

RN, Python UMY MfE Ul @A RZ I VARSI 7 — 288G g ], Xk ek sl v #5219
VS KN

o TR AT AL, AR5 (aldie PR 353%) T DA s R 2
o [ IEREERSS T . 27 bltin-types il collections FEAISCRY.

o QNSRARUEFEC N SRR AL TR SRR, MW RE CUSRANRELRIE) LT H 46 09 sR BCER B, X
TH CIETHE MBSO E 2, B R —sy ki, g, —EEHNETE
list.sort () 5{ sorted () HRHEHTHEY (GRLERER R BIE 27 sortinghowto ) .

o A SRR FEZE, HFoa M @BRR I TEZEE. WRmME R EER KL, T/EER
i T M E UL S, IRARTF S . Nzl BEagdg, i EAfE R A AR
FUEZMA , 5 2 24 pR B R 72 B /N BB

WIRARE 235 54l Python RVFAYIRE, IBAH —L T HAPALERES T, Bilfn, Cython R PARFRY ML M
i) Python SR AR A C ¥, I H AT AEFZ ARG LA . Cython A DAFIFH Zmi% (FImIHER) 2
HUVERE) ORI B TR AT RO . WA C e e A (50, DA AC 45 C 9 ik,
hz%:

L4 PERESL s 1 wiki BT -
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2.4.2 Fp A PRI ERAE— R RO RAT 27

str Ml bytes XIGRAAER), HILERZ TR IR
—HOLT, ERER S TR AR R TIRITI KR

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

AR, PUARKIERH S QD HIXT 5

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

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

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

2.5 Jp3l (Gcl/zik)

2.5.1 Wi fescalRIsIR 2 A7 %R 7

KA AR tuple (seq) ALRHERTSI (SFs LRAEREFIEONR) Felfe hy Bali mimn fe 3 A AL r o

B, tuple([1, 2, 31) &4 (1, 2, 3), tuple('abc') M&AM (ta', 'b', 'c') . WIHE
ZHOZICH, WA BRI AT 2R 1] WX 5, IS Jo vk 2 5o w5 2 & oo dins, B
tuple () WA 4.

RAIMERS 1ist (seq) APRHERF A B n] 1% A6 G5 B AN 7 3 AR A8 5 2% . i, 1ist ((1,
2, 3)) &ER 11, 2, 311 list ("abe") W& ['a', 'b', 'c'l. WRSHEECHIIFR, NESB
seql:] HRFEQIE—ANEIAS

2.5.2 {20 B# 51 ?

Python J3 31 i) 285 | W] AR IE LSS K. RGO IERK, 0258 — R GIME, 1 o850 A, MRIKEHE. K5k
i, -1 BIRCE—DRG U, -2 WEEEE A, KIELE. ATPAAH seq [-n] #iHH24 T seqllen (seq) —nl,

(EH ;Z%&F?%ﬁ W SARTT . BIAN s [ -1 B AT B n — 74T, X0 AR BRI TR oR
FERHATAT -

253 JEU LAY 7
i N EEE reversed () :

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

JRFPAIA LA, A — 2007 R R A DA Sl P
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2.5.4 np SR INER AL 7
VF2 S8 UG E4H /Y4, 254 Python Cookbook:

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

WERFV KAV EHHT, AR, RRMFIEREIHA, KRR

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

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

’mylist = list (set (mylist))

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

2.5.5 lnfuf A1 b BHIBR 24N it ?

R MR BT, — P B ik Dy HARYE A MR o ANaed S B R P el e U B dediede, R
R R A IR s G Iy . DA & =M AR EIA:

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

P AT BE R fe R AY o

2.5.6 nfuffe Python 'l &4l ?
%

’ ["thiS", 1, ":.LS", "an", "array"]

G FRAEW S 2 B2 07 THIAH 24 T C 5 Pascal Y% FZXGIFET, Python F1|3 0T DAGL & 2 FhOA ] JE AL A4 X
%

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

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

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

AR AR, AU el & 512 . KA lisp car B R & 1isp_list [0] , i odr pALHY2
lisp_list([1] o UCYFIELEN A XA, X s A ZE L Python 518152
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2.5.7 Infl Bl 2 44 ?
Z YR B S AT O A

’>>> A = [[None] * 2] * 3
FTER RSV S -
>>> A
[ [None, None], [None, None], [None, None]]

HAR AR —TURME, GRS FRAEZ A BB K :

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

JERRAET = SR IAT R BAEH A SAERIA, R AP N RIGI . 3 B2 345
MBI, AT R R KR 2 (1R S SR BHERT AT, X E AR E.

MR S — IR R ERISIR, RR RN ICRER A — s .

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

PAEARG Y — M8 3 ANBIRSIER, BATHIERMKE N 2. AT RAR SIS

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

BCE R T AGE PR B R R 0 o R 44 )& NumPy

2.5.8 W:ff J LM T —RAIR ?
AT A BT 91 B

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

2.5.9 Mfl2 a_tuple[i] += [item’] 25 |% 54 7
SR AN Z R SR, ERRELE B R T RAGESAF, — 2 Python ATASHIR TS A4 1Y
=

HETTH I TCE SR M AT AR 5, XX T R AT IR, 25X A N A # 28 i e HPA 1ist
F += 24451

UNRARE X

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

TypeError: 'tuple' object does not support item assignment

2.5. 51 (Gedl/F1) 27
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il R AR R 2 0 1 5450 (1) BIRSR a_tuple [0 AN, AEMEPRXS 2, EAEKERHEE
SR 2 TR(EZ AL 0 SOCRIESAREE, POAICACR I Joik s

HIAEREG , BRI A A A T AR R E T

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

TypeError: 'tuple' object does not support item assignment

T ICARA TR, IR P 25 KR

AR AT %R
>>> a_tuple = (['foo']l, 'bar'")
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

DA S 2 NIRRT, S W25t e B st (R NA SRR AN AR T

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

I NS, TEAIE @) MR ARREH T __iadd_ BEIRTTIE, TERAT += B aRIRAE I 2
HE, HRHREE; (b) XTFIRMT, _iadd__ M4 THESNE LR extend HaR %I, HiL
XEFFIFRATAGE += a2 1ist . extend B “HpET":

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

[1]

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

a_list frg| IR R EAE T, 51 BB SO G HE e RS a_list, BEMHRALSIREA L
e, PONERSIN a_list ZHIFNG B —X A5, (BREL TR,

P, FEMTCAURBIF, AR S 45 [ 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__ WENIT, HIHIEER] TY IS, (HRER result #8191 a_tuple [0] EEFEMAYFE—XIR,
G RIE VIR ST A, o2 AT AR R .
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2.5.10 FA—A SR g Python R4 bL ok B 45 7

IHE)F Perl #11X 1) Randal Schwartz, %35 ARARYEEE BAEXSFIRAATHET , 1ZEBERGE D ICE M <y
{7, 7€ Python H, #EFIH 1ist.sort () HEM key ZE:

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

2.5.11 Il fR 55— A BRI DN SR A by ?

FFEMNGFECHRIERE T, WERIIRITHE Y, AR FETHRRICER.

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

>>> result

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

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

sorted(pairs)

2.6 X%

2.6.1 fl2E%k?
PRI RAT class T BIEAYIERIN AL BIESLBIXTR I, H Class WA AR, LN RBEM &
THAE (stk), XO&TEIRERRAATN (Ork).

BT AT — A A HADSE (FRz M) SR . FIM R IERUT SRS DA o SRS AR 56 AT A
I AR W TAR A . AN ) Mai loox AL TR ELAD ) ¥k, BT MooxMailbox,
MaildirMailbox, OutlookMailbox NIFEMSALIEKFPERE R MRFERE .

2.6.2 fl 2005k ?

FERB TR E, STH%R x, #iHPA x.name (arguments. . .) BERXTH . HiEPAREIE L
HE X, LT RIE LN

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

2.6. X% 29
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2.6.3 {27 self ?

Self N HERE — NS IRESR TR BEREA R H AN EE N meth (self, a, b, c) , NH
SEf x WA x.meth (a, b, c) WIEIATHA; g0 K EM N H AT meth (x, a, b, <)
R -

BESF A &L REF k7S FGR R B XAER “self” ?

2.6.4 WR AN G AT S BIL TR — AL

A N E REL isinstance (obj, cls). ARAKEMIXNI SR ERE T2 pgsee], HEfEmpi
K geHEI W, el isinstance (obj, (classl, class2, ...)), BAJPAKEINSRESETHEA
Python P Z5%Y, f5illll isinstance (obj, str) B isinstance (obj, (int, float, complex)).

R isinstance () W&KIRA: Habstract base class R4 . LA T EYEMAZE, BIESA H R
(B S 52K, SRR B ER [B] True o BEARRIN “EIFR4EK”, E 2RI MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

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

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

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

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

mro___

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

HHEE, RKEHEEFASEHEN isinstance () XA @ TGN RE HETFRRIRE, BEAE
FA T [ Ao R 20 R A I 2 FE DS P E LB PR, DABPRRHFE AT N, AR A RIE T2 KRt T
AR B A AT AT LS 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 ...

A B RIEITA R L L—14 search () I¥E, AAEHAE:
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class Mailbox:
def search(self):
# code to search a mailbox

class Document:
def search(self):

# code to search a document

obj.search()

2.6.5 fr2 &L 7
ZALR— MR X REAR (PRI o BRBONR x CRAFE, BAERE SR R I kiR
ATDABIE AN, Hp Rt TR ORI S B, R B A RS R AT x BRI

Python F2J% b1 Al DNFEAA SE B4 . HCANDA R SE3 T— TS0 2E, RS IBITA B AREHE A K
=N

class UpperOut:

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

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

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

X B Upperout KEPEX T write () ¥, FEHH FEN self._outfile.write () FEZH, &S
BEFEFFER AR RS A I B E B 24045 T2 self . _outfile MR BN __getattr__
TSN WESH BT S% T A G E e 25 A

R, ER W, RACTRESZG LR T QRS MR 25 A SR 2, IR A G b I X
__setattr_ () Jik, WMOXBSHLLHTrH/ D B __setattr_ () SEIAMEREANT

class X:

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

KEH __setattr_ () LHMMBN self. _ dict_ KNHBRARPRES, MAZT5EILRENA.

2.6.6 WII{EIRA ISR TR ST 142
fE N B super () EREL:

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

A2 Python 3.0 Z RIMIMUA, WHREMA ML ZESAE: XT8N class Derived(Base): ... ZEMAE
E X, A[PAM] Base.meth (self, arguments...) IERJEN Base (8 Base MFAKZE) FE X
Wimeth() . XH, Base.meth @—PRIEMW I, HHFTFELH self S
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2.6.7 WfiEAREY A Sy R R T i

] 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 nful QI f AR B AR &S5k 7

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 {r. Python rplyff st v B (i) ?

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 el __spam (s 3—4- i)l _SomeClassName__spam ¥4 EA5 B

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 Qg1 __del__ Jjik, {HXEMIBRX G BeAT AT E

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 )

Rt — T, WR _del () TEATIETHE, SR ESHEITHE sys.stderr .
2.6.12 W ARIE w2 JE R BT S BlRR 1l 7

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

2.6.13 Mfl 2 id () MEPRBRRAIEME—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 {21408 b rTCAKSE is ia5EAF ATk G 5 G M PRI 7

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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EHE—5)
False
>>> a = 'Python'
>>> pb = 'Py'
>>> ¢ = b + 'thon'
>>> a is c
False

AR, PIARAARHIBEBl, MR B0 —E AR

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

TERREREA 25 T SEIE A (0 RS e B 0 iy 8 DA K

1) IEW PEP 8 FrfEtiy, X4 Syl 2 None (ARG I )y AER AU BEE ARG B Rr3e3, 7
] PAKES S AT BE R A R LT R S5 R A False 1 GAHTRYE -
2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create a

singleton sentinel object guaranteed to be distinct from other objects. For example, here is how to implement a method
that behaves like dict .pop () :

_sentinel = object ()

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

3) G5 A e ) SEBLACRD IR, A7 IR S T G S G s i A A A AR AU AN 2% £1oat ('NaN')
RXEH { S ARERXT G T

BN, VAR collections.abe.Sequence._ contains_ () HYSZEiACHG:
def _ contains__ (self, wvalue):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 How can a subclass control what data is stored in an immutable 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) :

(Rt
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EHE—5)
"Always choose the first day of the month"
def _ new__ (cls, year, month, day):
return super().__new__ (cls, year, month, 1)

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

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

class TitleStr(str):
"Convert str to name suitable for a URL path"

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

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 Btk

2.7.1 nfal glgd.pyc At ?

M E U AR (804§ 2 SR 2 SRS AE T ksl ), 78 oy SCPFTTE HSRIY __pycache__
THR TR M FEHFNIHE oye M. % -pyc RIS HIT LR RS oy SCHFEMIE, IF
PA .pye NG, PR MR QI E R python BUARTIA A . (71 PEP 3147,)

.pye XA AT RE S LA E, JE R 2 — 2 VR A SO T AR 0 H SR A AE PR ), X ORE R TG VA A
__pycache__ FH¥. BUPAKEAH FIFARR)F A — H FasfrfE )y, stA vl e A& A AR e, 3l
i Web Jik 55 25 mJE T X Fhig i .

KdEi% T PYTHONDONTWRITEBYTECODE IS &5, 75 M S AAE S H. Python BEMS 67 “_ pycache_ “F
Hp RO i 5 iz Hok (R . A R55E5E) 1, pye SCHSLKF B shal gt

TE = ZPGE TR Python I AR BN &4t T A#AE, WA A8 pye XF. BEAR—HRm
BERIBISE foo.py, BEFATH M xyz.py, MizfT foo Bl (GELHA shell 74 python
foo.py ), WM&k xyz A4 .pyc, BN xyz B#FAN, (HASH foo Gl .pyc U, N foo.py
ARF A

Fr B R foo QA .pyc XM RIS R R ARG E .oye CH——AT AR A py_compile #il
compileall #idt,

py_compile BHAENS P BN A AR, —FEIL R HA M AR compile () AL
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>>> import py_compile

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

XE e cpye XHBAYE foo.py MM E TR __pycache_ FHE (B(F VR AT DA i 7T %%

cfile REHIZITH).

BRI AM] compileall BB [ 4% — a2 A H X T BT A SO,

compileall.py 47 B4y Python SUIFHTHE H SR A2 I T -

)

ZH

HOBTE iy AT R 84T iz 47

’python -m compileall .

2.7.2 IR E BT H R 7

B A AR UE )R8 8 name_ SRBHCHIAFR. WHAEN ' __main_ ', B/PIHENMIAIZ
170 lH , VP A AR R R (a8 1 B A AR ACRS , X LU AR I B AT __name__

2 A ST

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

if _ name_ == " main '

main ()

2.7.3 Il iEBSRAT LA ?

TR DA A :
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7]l R o AT A 2B R
* HIEFA foo
o G T foo W& &R R
» foo HHFIFIFIRIIAT
» foo 5 A bar
o QT AT bar S & RT =
* bar Y IFHIHIGIAT
e bar A foo (IXZ—PaSHRiE,

¢ bar.foo_var = foo.foo_var

FE LA —A %K foo ki)

2.7. B
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BRJE—HRT , K Python iB35A 52 N foo HIMERE, foo B4z Jmfd 5 7 MAT AR 2 25 Y o
AR import foo , AJEZEMAEERMMG UM foo. foo_var I, XA ALFFERISH.
XAEA (24) =R BRI

Guido van Rossum #5245 fi ] from <module> import ..., HFrEREREET. &5
AR B AR A AT o Bl ) B R X RIRE T A T AR PA <module> . <name>
rEREIH .

Jim Roskind FBUEE MR BB AT I -
o Sl (B, KBRS RS ARLRZ)
e import 1EH]
o AR IIREATY (ELIEAE S AT LI 2R &) .
Van Rossum doesn’t like this approach much because the imports appear in a strange place, but it does work.
Matthias Urlichs SO A BEATHAY (7505 9 5 ARRAS I 2 2
X LAE DT I A AT

2.7.4 __import__(’x.y.Z’) rMIYE <module 'xX’> 5 iZW 58] z W ?

N2 B ] importlib HHYEKEL import_module () :

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

2.7.5 ICRAMBRYELT ¥ IR A, (DB REMAI . X2 7

H TR —EE RN, Python fUFESH — I ABSRIF LB SCHE . B0, FE— SRR F T,
ELRAR 2 AR A LRSS, AR A BERBCERAT 2 — T FE . R = ffdT . QR SR ATERT R E Tk
MREER , 5 AT RAR #fte:

import importlib
import modname
importlib.reload (modname)

il EMEARIFIE TE—R . THREIRAE T AT RN

from modname import some_objects

DSRPAREE AT — MU T AR R o AR 1T 2RI E 3L, I R 2 B2 SCER A R SL Bl 1XkE
WRES FHECA TP AT 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 1is false?!?
False

HEUSEXT G id FTEV R, MR PR S—H T4

38 Chapter 2. R[5 H W% 4




Python Frequently Asked Questions, 3%(F] 3.9.13

>>> hex (id(c.__class
'0x7352a0"

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

BCVIRA 7 S AL 1)t

3.1 Jyfl 2 Python {4t R or4lit 4y 7

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++;

R R, AT x++ 154, A4S MERA MRS IEmE. B 250 51 C 27 A H
SRAHITHEE LR, AENAEx > v By b,

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 Tyt 2 R SRS A B PR AR 7

g SR B

3.3 [EMf 7 By B S s ARG e ?

P X R 25 R E

>> 1.2 - 1.0
0.1999999999999999¢6

7 HiA X2 Python HF)—> bug. HIUARZIXAE:. X5 Python KANK, M5IEET-G WTAL B e
RETEKR,

CPython 1) float KA CIEFHHY double KAPATLFME. float WRIERAFIERAGE (HHH
53 fir) FPAf —HEHIF AR, T Python (] C 4845, I 2 0BT Ak PRLAR P i BE (4 SE B A T B F
X EREF RUBFM T, Python AT RRMT 42 MATINET , ©1F C Ml Java,

VFZ T DAVERAH ] U B 2R R AN RE I Bl SR B, FER A DA R iR A

’>>>X:1.2 ‘

{‘j_éx RS TEERIME 1.2 AEEED) i E, HEATE%SFTE. MY L, SR
£

’1.00llOO11001100llOO11001100llOO1100110011001100110011 (binary)

(S50 A i aeiiai b VGIER

’1.1999999999999999555910790149937383830547332763671875 (decimal)

JAAY 53 (0K BER Python i BRI T 15-16 L/ NIRRT o
TR SRR, 1S I Python HREHY 3 mFFA—H.

3.4 [Efa] Python i ([EI A nf 5

AR

—ANEPERE: FIE TR R AR, BWE AT DAEQUR N B A H), I HAFGE R K2 b E A
. Xt ORISR a3 P 22—

A2, Python I FAF LN SRCF A “HA” o ALMIEIERA SKHE 8 O HAL(E, 1E
Python w1, ALAZNEERA HF 74751787 HRCH HAAE -
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3.5 Jyft 2 e J5 ik SO TP S sX A H] “self” ?

HCREAEAE Modula-3 5. A ¥ 2 I Bl AR AR HEH «

Wi, EHRRERE, SRR AR AR A R R AL . Ik self. x B self.meth () HDAYY
FEMRT], RIBEEA TR E L, WA MBI A, 16 CH+ o, ] DA Bl /DRy as S pE iR 1
W (Rt e R AR WL BA 5 R ) ——(HJ2AE Python Wiy JryiAs A ], B AN AS $ 7 S i
o 2 C+ Al Java S AR MHEZOR LB B ME A m_ AIZR, IHIHGX AP R QUM X L5 = 8 A 1

HRk, WA AR 2 R X5 | SR E R HIZ %, AT RIS 76 C++ i, QERARAEE I ZEIR 2R 26
FRESEEFHTYE, RUAER : : 3247 - 78 Python FARA[ DA% E baseclass.methodname (self,
<argument list>). XXT __init_ () FEEFEEH, Feil@IEIRAE T EMEY R 2 MR
V&, ML AR = B2 VAT

e, Ef T AR R EE AT Sk T Python iy AR B (ARG ) 7E R A PR R T LA
Of A AR 4 R) BRI, WA AR 7 A R R — MR N 17 4 i — A S5 09142 i A 2
— AR, BRI A LI (T RCRIER) o C+ 3 75 R EX — 5, {H/Z Python 4
A, AUCH TXAHMEIA BB . FHEEW self. var REFHUFH TX SR U, X)
TR SEBIAE &, WS self.var BMAE X HENTRIAERR & 4 FRr 51 AL RO H k. A
THUL, JRITAR BRI S A RAFAE T A A i 24 25 (8] o, SRRR 2E45-9)F Python i F IR 44 23]

3.6 flh 2 AfefEeis e ?

H Python 3.8 J1fy, fRAEMIE]AY!
IREFR XM RI2FAT = A A B

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

%05 PEP 572 T ¥ .

3.7 Jfl2 Python et apfie (Bilhn list.index()) IR 9L, it
flbshiie (54 len(List)) {3 s eic 8l ?

1E 4N Guido T :

(a) X T HLE# AR, BISHFRRE LR R A S L - i (R ) sEAERS A EEAR)
58, BTG E A BB A S IC . R IATR x*(a+b) XM A XK EH
x*a+x*b (A GREEE, PASE T ER OO FF UM IR S o AR iR
(b) M| GA len(X) WHRDIN, FEAEE LRI ZILAARTURIEE . X EIRIROTMEHF: 45
e R, SHCRIERPA AR M, HPIEE xlen() N, WATE GHIIE x e AP B TR ZE 2%,
wCE S M BATTRE len() ISRAR A g . 241007 LIRSS AT get() B key() T7ik, BB AR
PFRIZEA write() J7YARY, FRATHE/R 2 S H 2K
—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

35. Ml 2B )ik UM i KB “selt” ? p
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3.8 Ml 2 join() & — Ay ik A e SR Socdl i ik ?

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

3.9 A2

WERBA GRS, W try/except HURRGRM R . SEbr EAligk i 510 . 7 2.0 ZHiRY Python fiiAH, 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)

XF XA E RGO, BIETT A value = dict.setdefault (key, getvalue (key)), [HE[#E/E
W getvalue () BEHEE, K NFEFA R FERS X HIE T4 .

44 Chapter 3. BtilHJy S Wil




Python Frequently Asked Questions, 3%(F] 3.9.13

3.10 &1} 2 Python %45 switch mf; case ifif) ?

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,
T TR EEM R AT RE: A TIE BRSO, AT DABIEE— N8, K case (EWCS 2 SR A R &L, il :
functions = {'a': function_1,
'"b': function_2,
'c': self.method_1}
func = functions[value]
func ()

TR IrE, ATPAEE M getattr () WERRAARE LRI I BRIt L :

class MyVisitor:
def visit_a(self):

def dispatch(self, value):

method_name = 'visit_ ' 4+ str(value)
method = getattr(self, method_name)
method ()

B R A IS, BINARGI ) visit_ o (REAH XIS, WRERAAZELRE, Bk
FEREMS R T X5 AT AT ik

3171 Ml AR T B TLZER:,  ARFHEOR T ER 1 RS 2R
By 7

B L ORSERYZ, PR 4 Python MERRMIUETR 2 /0 —4> C HitMit, LA, $7fnT DAREIN []34 Python.
B, — e TR B C AR SCH .

HS 20 SIafse, Stackless Python f—NSE BB TR IERS, T Ak C Hitk.

3.12 [Flfif lambda A A gt & (LR

Python f{}] lambda ik AN BERL 1547, K4 Python HYTEYEME JLAN BEAL P ik BAE Rk N FRHITE ). SR1T,
1E Python H, X FfAN@— N EW A, 5 HAES I INTIsERY lambda 32 5UR[H], Python [¥) lambdas M
e FhELOAT S, SRS R .

PR 42 Python W88 —2%F 4, Wl AYEAHLE R M AEEH. R, (1 F] lambda 177 f& A S pR R
ME— It SR ARAN TR BN BR A B — D AR - X R — L T R AT 4 (5 lambda 380 2E B x4 258
sEAaAH IR f SR A !

3.10. Afl-2 Python 1#%&45 switch 1§ case ity ? 45
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3.13 Python nJUAR: S a il 5 2k C il o sl Al 505 2

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 Il 85 PRGATEG 2

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
AT 5 T RCEEBIAT A, WX Rh 22 53] B S 80— LU RS AR AL

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)

ks b, i CPython IG5 VT BUMWHA BB 5, BESBIBIERY f H S RIATRT— A3 2RI, X464
[ 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 [Elfif CPython AN TS £ AR by e [ i il 2

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 i CPython #53R;, [EM Ay i oA S poReii ?

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

46 Chapter 3. Beilip) s Win) s
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317 St 2 A7 kit e AL MBI B i I 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 A&k anff{E CPython rpizBiiy ?

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 ‘pUiEInfnffE CPython vy ?

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 Jfl 250 key A HUE AR AT 7

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)ﬂﬁaﬁﬁﬁﬁm7ﬁﬁ@%%%%ﬂﬁﬂﬁﬁﬁﬁ%%ﬂ%7ﬁﬁﬁﬁﬁ
25 B

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

317, Juft 2 A7 i ST RIS B R R Y 7 47
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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) "
(B ~ol._hash_ () == o2.__hash_ () ), B EREEETHA, WIRIRRRER LiX LR T, 7

BN H A EL T hash [ Z5HRF2x 48

Xt ListWrapper , B8R0 RAE T I, QRS R REE O ARE G 8 o BRARIRIE R A A L% T8
SRPA B IE R X e TR B, A AN 375 F

3.21 [Elfuf list.sort() A~ e HE 8 1y 53 51 ?

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]. ..

48 Chapter 3. Beilip) s Win) s
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3.22 infulfE Python rpdge FIcji s 1 LG ?

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 [Ffn[FI47 goto 3ik?

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 .

3.22. ffife Python i RIS i 1 BLYG ? s
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3.24 yft 2hihy 4 Hs (r-strings) ARECARFHLESE ?

%Erﬁﬁﬁfmﬁé, ENTAREART RN OARHTEE A S5 R AL SO BT 5 LI 1574, BT RGN
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 -

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

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 Jyfl 2 Python BATIETEMR{ER “with” ifty ?

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

50 Chapter 3. Bxil-HIp; L Wil
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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 kAR A 2 A4S+ with 4y ?

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

3.27 Ml 2. if/while/def/class i&Eh) 2 H S ?

3 4B TSR ATHEPE (ABC i SCIR0AE L —). 1B — T i

if a == Db
print (a)

5

if a == b:
print (a)

TR RO S 2 R, (X FAQ MR R G, B R IR E R XY
B AE

73— R A & B S A TR R R R B AR A o) AR ATRT AT 4R 5 5 R e i 5 0 o 4
BE, AL XS RE P SCAS HEA T SN A0 (4 AT -

3.28 Jyfl 2 Python fEFIZRNICAIRIAE SL VLS 7

Python RVEEAERF, TLALRIT M R Febiz -

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

EA FFZ R A PATET -

WAV, SCHSF I FRESGEZ TS, WEESBRMEZICER, PR SCEE E—A7 g
Fo XEATHAPARCHAER A&7 AR R

AN IEIE S 2 FEEAZ W R . Ban:

3.26. ka2 Z HE with 4y 7 51




Python Frequently Asked Questions, %%(E] 3.9.13

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

52 Chapter 3. BtitHIp; s #5 Winl i




cHAPTER 4

bR > EE AT FE T BERY L 1

4.1 5 W e

4.1.1 A Bl TR XXX g Ei e sl iz ] 7

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 WRE vl Lk $] math.py (socket.py, regex.py, %5...) Jilghs &

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).

A (/b)) =Ff Python 4l :
1) 7 Python RLAH 5 AL (.py)
2) il CHBMBIASMEME (dl, pyd, so, .sl%);
3) 1 C A IFREE B RS IOBLLE, SERULAIE, BIA

import sys
print (sys.builtin_module_names)

53
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4.1.3 Fnfuff Python script #4177 Unix ?

IR B {2 [EIAAR S A8 T AR A T FLES — A7 06 ZE#1” BRBEAR %I Python B R Y 64K
H—Em A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BN AREMMIGE, BB

#!/usr/local/bin/python

TEXCHFSR—AT, BRARBTEF-& L4 Python ARREE I BEAE .

WRART E A AU Python fERESSIF) FAKERAS, R DA env F2JF . RIZARAY Python fiiRERS ArE H
SKEAUINE] T PATH AT, JLFEFTA B9 Unix RETERSCHF FTRIN S

#!/usr/bin/env python

FRAE CGL A XA . CGL AN PATH BREGAR R & SARRRITR, T DAVRAA /B R i e e £ x
BRAT.

A, F PR AR KK, WBES S8 /usr/bin/env PATENT; X EiE B RAGAIELE env
FEFP o TEXFEDLR, ARAT ASSE T R hack J53% (R Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+ms@"
mmnn

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

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

4.1.4 Python /4 curses/termcap fuj ?

T2 Unix 2%5: Frifi Python J5A5 & TR £34E Modules 1~ H S Fiay curses ik, HERMAF AL GF. (1
= J£ Windows & R AT H Windows H1{% 4 curses ik, )
curses B L RFELAN) curses R0, [ SCHRF ncurses Fl SYSV curses H1R Z &4 i6E, g, A~

A FAFEESCRE . BRI AR S . X RIRE X MR AR ZE U BSD curses BURINHEIER S, Hig H Al
FELES Y R GE IR SATAEIXFINE L -

4.1.5 Python s f#{£ {1 C [ onexit() e i % i) ?
atexit B T —5 C Y onexit () BRECIM N REL

54 Chapter 4. g1 5X i I 52 DI HEMD ¥ S ]
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4.1.6 Ml 235 S B sk BN e AR 7

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 —fRYER AR

4.2.1 Pt it Python #2X

Python #/4 PMIAHESL . doctest BIBMAHK) docstring Hi G4k /R BIFEIAT, XF Huk 42755 docstring
s R — 3K

unittest BIBLE— MBI Tava Fl Smalltalk 4z HE 42 SR IRHESE .

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 ()

TEAR R ALY i o

— 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 ()

MR Python SCBUNY " BT, BGURARE SA00 5N 1 A LB AL AT DALE SN 11K A
A7
4.2.2 JEFEN] docstring Gl SCRY ?

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 .

4.2. —pPERY Ifi: 55
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4.2.3 BRI AN Hchk 7

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

4.3 ZeFiMIR
4.3.1 Bipp BRI e 7

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

4.3.2 FMLRbBLATIzTr, M2 ?

—HEARB, A TRBEE AR . RN FERRBITRRIRT, TEREEEORS L TAE.
{7 PR AR T R FE AR R T PO — NI [R] R AE KT sleep,  1ETZRARREAS 52 LB AT -

import threading, time

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

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

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

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

fi] B AR R T A SR AR AT BR B TR AL T — AR RIAR JEAY sleep.

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

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

time.sleep(10)

A time.sleep () fH—NAiEm SRR, (ERAES BRI ST, H—PDINERHEH queue Bilk
B queve X5, iEE—NELFEAEIZTTA T append — >4 HHE] queue Xf4H, LA queue X5
HE IS AR B A BT

56 Chapter 4. pf )RR 52 D) fEAY 55 LN
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4.3.3 MMRHAT S5 50 LR 24 TAEZRRE 7

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
EX?D%E XKML BRI IMBHRNE, PARHIREEMES H STk

= 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

LRI 57
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(R —H)

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

HRBHE SR ARECE Z (5 5 Queue JHRML T 2RO

4.3.4 [CHHBER AR R R 4 7

Python VM (N fii lglobal interpreter lock (GIL) SEHfaff[a—ma A — P 4iiiafT. % Python H&YE
FATHGHE A Z B P 2678 VI a8 n] DLl X B sys . setswitchinterval () 5. A Python F£/%
HIFEERE , R AR —4 45 X H C AU SE a2 e 11 .

FLg bk, HARRERER AR PVM FA M se B F8 W fRe . ks b, XFP A (int, list, dict
&) WILTAR R CRIETT BERR IR T

EBRYL, FEAERAZE TR (L. LI L2243, D. DI, D227, x. y @5, i, j&int4h):

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

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

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

XA T

i = i+1
L.append (L[-1])
L[i] = LI[3]
D[x] = D[x] + 1

8 AT R AR E A A R 5 N TR 0 A del () Jrik, XuJRES)™A4—LL5mi.
X AN R AT BN At . AR BE MRS, G e !

4.3.5 AGEMHIBR 4 o) fif B s gty 7

global interpreter lock (GIL) i #WHh Python 1E i 22 A% 55 a4 LT A RFR Ty, B4 (JLF) A Python
RIS HATEPIE] GIL I A REIZAT, FrAZ 4En) Python F2/7 R BEA RUb i —4> CPU.

1& Python 1.5 X, Greg Stein 1 & T— 52 %4 T 40 (“free threadings” %#b17), #M%7T GIL, ki EHE
BIERYBOR A . Adam Olsen ST HAEMLRY python-safethread 3l H BUM T REIAYLE . AERTE, BTAT
FElR GIL i ] T R4 BE B, X A~ SC B0 e B 2 R i Hh A PE B AR A W IR B (2018 30%)
{EXH RIRE VR BELE 2 s ARG AE I Python! fR AFRRHTE SR A2 * HERE *, MIARZ * AL *.
i concurrent . futures fELH ProcessPoolExecutor R T — AR BEFEE; WERARERAE
5oy AR Z 4], AT PAHH multiprocessing BIURALR K APL,

T Yl C ARG (1 C AL BEFE AL S5 I, ] DAEZAR AT C USRI GIL,
TEHAE AT, 21ib Fl hashlib ZEFRUE AR D LR 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 i A il

.41 ZGREMBRSCHE 7 (LR 3G Al SOPERIG I - - )
{#iff] os.remove (filename) B{ os.unlink (filename) , &F os I PATKEE 2 Y . X REE
— R, unlink () X ERECE Unix RGP PSS .

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 ().
4.4.2 GRS ?

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

4.4.3 BRI (WEGA) WEHREdE ?

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,

ffill): 23S T HERIBR A, 520 i DA T BERIBAT IR S GX BN open () BEEA "rb") o MR
(BRIA) A "o B3E, PP DASCARBIETIT, £.read () 2R str XI4R, AR bytes X5,
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4.4.4 {J)°F- os.popen() GBI EA e os.read(), X M4 ?

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 Gt (RS232) Hin ?

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

XTF Unix, 5% Mitch Chapman %& 77 4l 7-
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

4.4.6 M1l 2% sys.stdout (stdin, stderr) JEASEHIE PR ?

Python S #Haf 2 @ —ARHIK)ZE C X IRTFHI = 24 .

XA Python Hrid it @) open () PRELANE M ZHBOCHFRTE KU, £.close () M Python [1)£f BERF HAR
WAE KA, I H2REIRZEN C CHHRAF. 78 £ gk Bl pg i, Srigmehds 5 shab s,

{HE T stdin, stdout il stderr 7£ C HFAHFFIRHLA. , 7E Python H X EAMEFRLRE . 1217 sys. stdout.
close () £ Python f UM RFRICAE XM, (HJE * REy * K52 RIS ARTT

BRI =) C SCAREIRFFIE, B e /R BAR ST 26 e (Fin, X vl B | Ab 3 VO (W40
JE) o WNSRHR ST B MUK, [ os.close():

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

At AR 0, 1, 2 fUF

4.5 %% / Internet gz

4.5.1 Python iy WWW T HJ):{}2 ?

%ﬁ]ﬁ?!ﬁ?‘%?ﬁﬂ* internet /I netdata IX P FEAY N 4. Python A7 K E AL HRR AT B AR AL 82 12 55 i 1 - i
web R4,

Paul Boddie 4E47 7 —4y v] FIHEZERIARYS , DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 43 T —173 = 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 JEREBD %% 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."

2%

#¥ % urllib-howto ZREUHE £ 7= .

4.5.3 pk HTML 5246 HAF 28 ?
YRA] PATE Web gt wiki 017 $RE4 24 HI 0 BEHE .

4.5.4 7GR Python JEIAS % 6l ?

[ 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. W% / Internet 45t 61
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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 [t connect() Jj ik G FEuE B 3% 7

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.

fiE:  asyncio BHBRAL 7B M A AR R, ERHON KRGS RN RID. =05
Twisted FEgd— T HIDBEF & iR ALaE .

4.6 Hdha ¥

4.6.1 Python y Ay s i iz iy 7

A

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 1t Python rprnfal e Bl Re A LR R 7

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 HOFRLCT

4.7.1 Python W /EFE RBENLEL 7
random FRfE A ST EL T RELE A BAS A  R 3R f B

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

N NG AN

5.1 w[ULfEH] C i 5 8l A Ay eR %0 7

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 W[LLEH] C++ i S G- A SRR 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 “C7, HAMEREI 2 REES C++ XA —MrEE.

5.3 C G, fABfiibfbakst ?

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,

AR TR BB FE L Y HORAFAE Python 471 C 8¢ C ++ £, WTLAZEEUNH SWIG &5 T H 05 e (R Bl 25 1Y
HIEK%r, SIP , CXX Boost, B{ Weave tB 2% C ++ FERIF U TR,
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5.4 nffAe C rpfrE%E Python ifify ?

PAT AR B R E MR ECH PyRun_SimpleString (), BEEZENFFRESEHMN TR _nain__
1B SO PATIHAE SR [E] 0 THE & AR R (BU4E SyntaxError) BFRE] -1, QIRARAEETE 2 a5k
A PAM# ] PyRun_String () ; 4E Python/pythonrun.c & H PyRun_SimpleString () HIJEIG.

5.5 Wl fE C v i AERK Python ik A0RTE ?

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 il M\ Python xf 5 fitift C ffi ?

X TF X SRR, R 2 e, PyTuple_Size () AR [ HKJEM PyTuple_GetItem() AJiR[]$§
FEFT ERI . XTSRRI AL 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 RBL, BB E Ak NULL, SRJ5f ] 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 Jufn )il Py_BuildValue() SIS K ICAL ?

KRAPL. WiZ{fiff] PyTuple_Pack () »

5.8 W\ C X G JG % ?

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 Wik PyErr_Print() (sfTEIE] stdout / stderr [T PN%E) 5
7

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. Infuf4iigk PyErr_Print() (s4TEN%] stdout / stderr T %) Wil ? 67
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5.10 quff Ak C Uil Al Python it Eitl ?

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 Inififfe Python 4% C ++ %4 ?

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 &l Setup LM ¥ —AM e, Al 2 make 2y 1 ?

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 4l ity g 7

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

br _PyImport_LoadDynamicModule

X JriztT GDB:

gdb)
gdb)
gdb)
gdb)
gdb)

$ gdb /local/bin/python

run myscript.py

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

br myfunction.c:50

continue

68
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5.14 AL Linux %8 F4iik—4> Python Bille, {HjEgA—2830fE. Oy
ft2.?

KZELHFT AR Python fli A AL /usr/1lib/python2.x/config/ H3k, % HFHE S 415 Python ¥ &
IR A Fh SO

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

5.15 WIIX5 “HIAATEHE” R “HIA TR ?

A, A BEL Python S H AR IOAT N, TER A SRR (900, BB T “if” iEARIk, BE A
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
PR A IR AL B A . BT DA E PyOS_ReadlineFunctionPointer () g %A H & i A K.
HEREZIRN, S Modules/readline.c fll Parser/myreadline.c .

5.16 Wik BIAw X g++ £F5 _ builtin_new = __ pure_virtual ?

BINAINEL g ++ PRI, W E B 4% Python, BT g ++ HFiEEHE (7F Python Modules Makefile BT 2l
LINKCC), R4y @ik (flil: g++ -shared -o mymodule.so mymodule.o ).

517 fEM I — MRS, bilorJiikiAe C rhocl, Al s i 4E
Python w8l (Blimnald 46K ) ?

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

Boost Python J# (BPL, http: //www.boost.org/libs/python/doc/index.html) $2{it T —FhM C ++ PUATHIRAER 5
& (R, B PAMEH BPL 4k H C ++ WEMT EE).

5.14. FBUE Linux 5 L4k 4> Python g, {HJZEA 230k, Bt 4?2 69
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CHAPTER O

FAQ: ¥£ Windows fifi | Python

6.1 1t Windows {i:3: R4 [ AEAT Python X, SR ?

TEE A F 2 T REA B . WRURECHE I [ a7 oe) TR, AE ORI D
R, IR AT A T

Unless you use some sort of integrated development environment, you will end up #yping Windows commands into what is
referred to as a "Command prompt window”. Usually you can create such a window from your search bar by searching for
cmd. You should be able to recognize when you have started such a window because you will see a Windows ”“command
prompt”, which usually looks like this:

’c:\> ‘

BT FREATRE SN, i ST AT AR A HABZR P, B AR & 76 2 SR A AR -

’D:\YourName\Projects\Python> ‘

S P 2 LR B S5 AR P L I S 5 B AR Bl A o SR8 TR AN S, ] DATFERIE
17 Python F2J¥ T .

Python [l 47 B4 75 Sh— NN Python i 235 AORR P RALEE . EREARRIUMIA, LB, AR5
Iy i RIBA AR o BT ASERE L HHRE e R AL BRAR 4 Python JHIARIE?

Wi, WtRarE LRESR “py” AR ORI MRS . WERIAT I — o 1, Sl A2 py
T JEKEE

C:\Users\YourName> py

IRJERIY. 247 WS SEAL AL PR AR G -

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 FE 2il Python JHA Tk fy 7

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 fl 2 At Python Fijy & R ahgetid ?

%, 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 FEHEREH] Python JAACHIf: nl gigr S 1F ?

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 SC-ARIRIMS ?

=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 .

THTERL, foo.pyd AR HAEIE PYTHONPATH , 5 Windows ] F##% foo.dll (A2, #EAh, foo.pyd A
T BAFAEARBATVRIAR S, AR 5 dll B, WFREdI . 2488, WRARAE import foo , NIFE
% foo.pyd o fE DLL /', BEEAEFEAMHH __declspec (dllexport) Fll. FE.pyd H, BEHAE] I RKAL
H e E L

6.6 F/EFEFs Python itk A—1 Windows #)3 ?

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

1.

W AT HBEEAERY .exe U N R Python . 7F Windows |, Python W44 f2—4> DLL , jX#EA 7] PA
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 -

2. WARARGE SWIG , %55 68—~ Python “J" R | B K500 W FH AR 7 i £l F1 7 v vl 4t Python
i . SWIG K AR BT A FERIRI AT . S5 AUR AR exe SCIF P 119 CAURY (1) 46178 DLL
SO, XA T

3. SWIG FBIzE—A> init sREL (—4> C k%k) , HAFRBOLTY AR, G, AR 245k
leo , N init RECRFHEARA initleo() « WIRLRMTH] SWIG F523E, W init eRECREBFRA initleoc() o XHT4G
AT > B2 2R T A e B 2
PR DAREAE IR 2 vy C AU a4 3] exe SO D RS2 U I A) B A bR AR 45 ] T RFABE RS A Python | (X
Py DI 5 11U TRk 2

4. FMEZ, WATRARI DA AU 9 i) i 4k Python fiRFERS .

#include "python.h"
E.>3‘/;Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.
5. Python C APT fZ7EB AN IR, WNARAREE B MSVC Z A1) gais F TH 2 python.dll , 33X RF 28150 .
6.4. FREHFENEN] Python JHIAS T4 ol Phds Sk 7 73
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L SR FILE* R0 0T “Pemidt” e BCe 2 it and i AR, PS4 19645 ) FILE
SRS . WSEBIAEARTE , XA K - R hRE.

W 20 75 void RECE MRy, SWIG 42 A AU :

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

Py_None j&—4~7, " %S pythonNN.dll 14,7 _Py_NoneStruct [ AEHHEEHMITI M - [FIFE, Bt
HERFAEZ iR AR FR S P R RF IS ACAD B4y -

’return Py_Buildvalue("");

ﬁ?fﬁ%@ﬁﬁ SWIG ) stypemap fivd H S #EAT o, (AIFRTCEMHTAE (2 — 5841 SWIG i
F)e

6. /1] Python shell JHiA< ) Windows L JiJ /7 N B A7 Python MR 67 FIF A2 —MF 58 ALY
PRSI AR AR SE. MIB, R (3 wxPythonWindow 28) RZGIE—A> “ARHL” MR
Ho FHZE 13843 Python EREARRA S . ARATLAKF Python [ i/o F7E [ B SCRARERY _ LR _ X4,
PR A 5 B A5 read() il write() 753414 Python X5 (FEY JRALHH E L) .

6.7 il 4iiads A 2AEIkn Python JE{Ri b6 A tab ?

A FAQ AW #I3R4F, Python H:xX45F PEP 8 , i %17 Python AARGHERE 4 =544 X 1/2 Emacs
python-mode ERiA{H .

TEATfgRtaes , IBEH RN SHEZE R T E . MSVCYEX A 4R, HHRE S E
234 5E Tools » Options » Tabs, Nt T 31258 “Default”, % “Tabsize” F1 “Indent size” 5 4 , ik
“PRAZSHE” PR .

WARIR G HIRAF S-S ER P 2% B, Python 25| % IndentationError B TabError . ik
n[PAIEAT tabnanny FEHARL AR A H SR .

6.8 MM AEAPILIEMI NG OL PR At 7

(i msvert i, X2 ARifEl) Windows % J& 3 I, B TP riff kbhit O TRAREAH
SIS EBEER, PAK getch () FIFIREC A FAF AR Lo i
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CHAPTER /

TR 2 5 S e 4

7.1 5 SLEEAR RN & S il (GUI) [l

7.2 Python £t GUI T_HAY ?

Standard builds of Python include an object-oriented interface to the Tcl/Tk widget set, called tkinter. This is probably
the easiest to install (since it comes included with most binary distributions of Python) and use. For more info about Tk,
including pointers to the source, see the Tcl/Tk home page. Tcl/Tk is fully portable to the macOS, Windows, and Unix
platforms.

FAEZ PP, BB TURE HARF-G . Python Wiki Effit 7"—A~ B5-1- 15 I -5 L) A9 GULHEZES 2.

7.3 45 3% Tkinter [i[i] 8

7.3.1 IREFE “FREE” Tkinter Py ?
Freeze j&— IR ATEMSL N AT TH .. 2M47R4, (freeze) Tkinter FEIFR, FEFIH AR EM BB MALIZTT,
R R A SR 75 B Tel F1 Tk g

— MR R 2R 5 Tel fl Tk FE—[m) %A1 , I HAEZATINd 1 PA58 728 & TCL_LIBRARY Fl TK_LIBRARY
TR AT L

KT RS EIE RS AE TN AR, ok BB Tl AW TR e A ey AT . — Mo FhEeRs i T
H.nyJ SAM (stand-alone modules, 7 #5d) , B2 Tix distribution (http://tix.sourceforge.net/) fi—#B4y o

TEE ] SAM 4% Tix , £F Python {4 Modules/tkappinit.c ST} Tclsam_init () ZEHY&E241H
F, 3t HBFE55 libtclsam F1 libtksam AH&E: (7] BE B0FE Tix 19 ) .
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7.3.2 AE554F /O FRAENTREGSALAL Th Hipfny ?

1E Windows DASNF) ARG ERTPA, ARE 2T EAE LR (IR RS o— N R /O 1S, Tk 5
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 1£ Tkinter HEGEA TR Mft24 7
ZoRWTEIHAR R . DRI bind O JrRgBE TH A IAEE, (B2, M FAEIHRE, XA
BF AR IT -

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

[EMHE] Python Bl ke /e Fe ik 17 o R 254

8.1 f}-E))& Python?

Python J&—FEFEAEE 5 o BT A R BEREAY E AR Python J& 1A% 2 BEE R T . BB IAE
— L AR T EE N AR F I TR (HE MR B S N BTN, fI: Google, SERIK
et /NI

FR T BB £ B i Python 355, W DA {E"Python #] £ 2% 35 5| 49 ul <https://wiki.python.org/moin/
BeginnersGuide>* jfEfTE3E .

8.2 [Elf}E] Python 2z B fe ik |- ?

FrVREEBUE 4% Python ARG, (HARCASATIRG 22468, DAR AT #BE ] BERY 75 ¥A AT ARSI .
o HUFFHCA BT I B S 1 (ol 1 A A B R mg U HL 22 € Python;; AR ZEH H fie W5 A0 IO RERS EL T
o 55 =07 E AR LA AR T AT REDA Python 3 5 4 57 [E] H22%¢ Python. A RFZBLIAE MR, 7
GUI R 2 48 i frl IR e R B R [E A

o —LE422¢ Windows HUREAS L1 4 %€ Python. B H R SCIFREAT, FRAMAGH HP i s T 4 4
Python. HSAMY HP 43P T HARUZ#EIH Python i 5 %5 .

o HLZAAIN Unix R4, Hl0: maxOS Fl—24 Linux 47 TE X 2035 Python; 22245 gl a0 S 7 EL AR 4
#)RelE].
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8.3 &t 147 [MkR Python 15?

T ELHE Python 1247 AEE

Fil ANA/INLESE T Python, ] HATR MRS T . Windows 1ERER G, s it & b Sk Fn s it
Tt

# Python J2iZ i o =I5 JOP B REA g e ey, thn] AITRRR, Ailas/ O BRI A IR AT R
JRERZ o 1) e R S 2 e p s i H A7 (ER Python H

WRERMHBLSE Python, AN ERE . M F L T AR EEA WS, HHOTBRE, &
i#h Python 853 i) THARAUM ML IE R AT . FORTLE BB AR BUATI TR TR R LA L oy
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APPENDIX A

>>> HH)3 shell {YTHEL Python #&/R°F 0. 5 RN BETE Bk ds o AL B 7 sXHc AT i AR 191
o ATDARIR:

o e RIS IR . FE— SRR 2 E AT (delimiter, BIANFRSE. JrHfo%. IEHG5REL
=519%) DR, SURTEHRE —MR4EAHES (decorator) 2 4%, Z AFEAGIRE, HESX shell BRI
¢ Python $275°F JC.

o FF# Ellipsis,

2to3 —fHFEHf Python 2.x FEsUAGE(EIE] Python 3.x FEaAGY TR, B2 it SRR A A2 M AR I
BCE R, T SRR 2 R 5 30 BT 5 G P i R F AT T Al 1 2

2t03 FE R AMEHE R U DA 1ib2to3 Bl Bt 7B LA N8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (% JECHE)) i EEE (URE ABC) $#4ET—FE #NMmin i, 1EEduck-
nyping (W THIE) MREFE. HABERIMEAT, 42 hasattr (), HISEGSMEREA MR (5]
W EEART J7 ¥ (magic method) ). ABC [E ] [EE(Y subclass (F4HE]), B MEIRHERK H 75—l class (JH
[E]), H5n#f isinstance () M issubclass () ¥l #52(E abc BALAEI . Python A 7%
[EJ@f ABC, FIRNERIGEHE (78 collections.abe #i#l). ## (7F numbers #ifl). Hifi (¥£ io
FE4L) J% import FAG A ARG (F£ importlib.abe f4). YRATLAMEA abe AL HST H O ABC.

annotation ([EJfE) —HELSAML. class JEME. bR ZCAY 22 ik [ml (AR B B RO AEED . FRIEG, & W AR AEE pe
hint (BIEHER) .

TEFEFTIF (runtime), [83ak 58 # 0 (FVRRME LB AF L, (HAtaksst il class @ AN R R ER, & 0 [Eplifk
TEAERAH . class flIpR=AY __annotations_ HpikE e,

#52(Elvariable annotation. function annotation. PEP 484 F1 PEP 526, i5SeEti A I aenyEI .
argument (518() PR IGBLELE S funcrion (Bimethod) [W{E. 5 %CH M :

o M4EF 7| 8 (keyword argument): FERZNIFIY, DAFREISE (identifier, U0 name=) BHUEMYE]#L,
B2 PA ** 1R 1 dictionary (i) [EIFE B EIERSIE. BN, 3 F1 5 #ZPAF complex () MEY
) B S |
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 1z & 71 & (positional argument): A2 B 751 BT B, (0G| BOTHE— 5 | B0 SR A 46 BE
B, f (k) PEE) * A&k Hiterable (WTEVRFE) sPETCRBER. BIA0, 3 715 H2 AT
HALEL T | B

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

5 Er e e 4 ek o E B P A I . B SRS P AR LR, 2 calls B, FERE
v b, ARAER T DAY AR E R — 5 B S e gl s o 45 I s
HiB2ENEEE I parameter (28%) &H . & REEPR 7] $5 % f may £[F], PAK PEP 362,
asynchronous context manager (JE[RIBEEHATAGY) BT AEH] async with PRIACH T RIS
F, MERBEER _ aenter_ () fl_aexit__ () method (J7¥k) Az, h PEP 492 5] A
asynchronous generator (AE[|2BEIN:2S) — 1 & 8] Hasynchronous generator iterator (JE[F) 24 25 EILHE)
FIR . BEREERGE ML async def & FEHY 1 K 2\ (coroutine function), {H AR ZEME T
yield HHE X, BEAM—FRIT R async for [EREMIMHE.
B A ATREE A AR — AR E A g, EAER e R F R ER YA BEKRE
(asynchronous generator iterator), H#—E LM R IENERERE, Ao BOMTHE, DUBIEFE.
—{HIER BB LSRR AL await B, PAM async for fll async with BIARR.
asynchronous generator iterator (JEFIGEIE:ZSENUCES)  —1{W Hasynchronous generator (JEFRIZEIAESE) R
PSR

id e —flasynchronous iterator (AEFIAEURES) , HEPA __anext__ () method #EIFIIE, € [u] {3
[ (awaitable object), AT AR A E A SR R A HEBS T yvield EH
K.

B yield SrE{Em Ay, ERtfE0 B ik (A5G s s e iy wy A . BaER ¥
E14 BERE LA — MW __anext__ () [BVERWERFYAA SO0 R, & a5 ka0 #4859
1. 2 PEP 492 1 PEP 525,

asynchronous iterable (JE[F]2Bn[[ECITE) — (@ W, BRIDATE async for WA gl . WAERKE
W __aiter_ () method [A{&—{fasynchronous iterator (EFIZEMLEE). i PEP 492 3| A,

asynchronous iterator (JEFRIZBEMRES) — 1 B /E __aiter_ () Hl __anext_ () method [ ¥ 4.
__anext__ WA [EIE—Hawaitable (FTE1E14). async for GRHTAERIAEMERA __anext__ ()
method ft [l E A SR, EHE|'E 5% StopAsyncIteration fil4h, i PEP 492 5| A

attribute (JEPE) —(ESLIY) PR BB EO(E, a2 (A REIZ I T 36 23 R E 5K (dotted expression) f) 4% FBE 2
Mo B, WY o A —MHEIE a, MIEZEIEREA 0.0 BB 1K,

awaitable (WZ5RFPIME) MR DAFE await SERECPE MY, BV LE—Bcoroutine (), 02
—{fA __await__ () method fJ¥{}. %iE2(E PEP 492,

BDFL Benevolent Dictator For Life (#%E{"ZEM## ), X4 Guido van Rossum, Python f8II3& 3 .

binary file (" ifEHIRER) —MEEEEBUNE Abytes-like objects (BEALIICALEEYIE) fAfile object (FEZEMI:) .
TIEFIREENE A AR ('rb', 'wb' 5F 'rb+') BAENNREZE. sys.stdin.buffer,
sys.stdout .buffer, PAMK i0.BytesIO fl gzip.GzipFile B,

FiitisElext file (SCFREE), R MHEEEREFIEA str W REYE.

bytes-like object (EifijcalE¥fk) —1f 518 bufferobjects HREFIME ) C-contiguous %5 W WI1F. BHEIE
FrAH) bytes., bytearray fil array.array ¥, PANHZHE BRI memoryview ¥4, BG4
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E?ggmﬁéﬁfﬁiﬁﬁﬂﬁ*iﬂﬁ%ﬁﬁﬁ; TS R RA . AT IR R AE M socket (4

A L T A R TS . [EIW] SOl e L R E) [T B e R A ) T
B S 1o [ ) WD 4% bytearray, PAMN bytearray i) memoryview. HAWM) R T EE _HE
RIS AEATT Y (TN THBYE]) o B3 bytes, DL bytes YIFH

memoryview,

bytecode (fsC4HM5) Python [ ) 4R 15 & A i UL TCALAS , B2 Python Fs(7E CPython B i [EVEY
Fonike MTCABS R GO AEAE oye BEP, DASESE “YCRAT IR — A AE SR ks R Pt (Al AR
JAAE I 85 2B A (M (7 O AL A ) o B [P ISR (intermediate language) | 48L& EATHE —{f virmual
machine ([EMgERRR) b, RZEMEER AR & B T HL A0 (8 (L CALAG B MRS A5 (machine code). VLRI,
7 TCALAS I A _b 2 A AE N ()1 Python [EIERERS 2 FEAERY, AN BRZEAS R CAR 1 Python 2 R4
TE o

(L TCALAS 5 212 AT DATE dis BEAHAYERA SO 4 3] o
callback ([IWF)  VEE]S | S LR A — A &I (subroutine) bRz, Er7EAR ACHILAR IRF I BE DA T -

class (JEE)) 10 FH A 22 7 i 11 35 A F8 ) (O ASEAL . Class 119 5 3838 % @ 62 7% method /)5 3§, 35 2% method
AT PATE class [ EE ()b atEf T4 .

class variable CBIEVSEM) —(A7F class Pyl se, FLMER RBELE class JEU (BEEIRZAE class BOBEHI)
B2

coercion ([EVRIHGRY)  £EHS K MR A 7 24 E)S | B /e AR o, 45— R 2 (B 8 ) [EIE) o — R AU B B X
##[E] (implicit conversion) ##F2. B, int (3.15) G FE B EIEES 3, HAE 3+4.5 1, &S]
WO AR BIE] (—{# int, —{# float), 1738 WA 5 | S e B EIEA W A ZUEL & A4 REAT N, 511
W &5]4 TypeError., WUREIGEIGIER, BTG RS EEIESHIZS, B2 b AR T Al
IERIE (normalize) [EIFH[RIAGME, B0, ZEH float (3)+4.5 MIARENIE 3+4.5,

complex number ([E) —HEJZMABNERALKATETT, 76T Bey-#h € bl R [E— 0 2 A— M E
WA, [Els 2 ESEA (-1 B R) BB, WEALEE AR PR 1, A RS
#HI[E 5. Python [EJzd T ¥ X%, ©RHAZENREAFIREY: EReHE MERY I v
B, B0 3+13. I math AALER) T RS R ES, #EMEH cmath H4. ESWEHZ—
TEAHE M B R SR e . WRAREIA 2 2B B MRk, AREIRT-RE e & R ] DA e Z e .

context manager (T§BEEARAS) — M W DA with BRIAR 0 b F RE B MW 14, 0T 2 %M 2 %
__enter_ () fl_exit__ () method 4=HI. w2 PEP 343,

context variable (1%§Bi58) —(E &8, HAH VT DURSE LN XM A R . 35 B AT 4 3 £
{7l (Thread-Local Storage), 7EH A, — 8 #AE R MAATH T BB A ARRIMME. R0, BEREE
W, AT TR 2, SR O SRS, RAEE TR AERI$ L% (concurrent
asynchronous task) H1, ¥}t HUIk e KEE]. 55 2([E contextvars,

contiguous (FHAHM) 05— {1 45 ff [ 2 C-contiguous B, 5% Fortran contiguous ., FI| ‘& € e 1] b4 45 [ 12 8 48
M. ZE4E (zero-dimensional) 1) 4% 8 [ AR 2 C X Fortran contiguous., 7F—#f (one-dimensional) [#%1 1, £
TH H WA ZHAE RO IR S R AR AR HE S, T R S IE )y R BB IRE NS . #E £ 41 (multidimensional)
C-contiguous [ %1 /1, Fe R 5 #8720k 19 IE 7 55 B 4% (M IH H IR, IR — MR 5108 b, R, 7
Fortran contiguous [#41) 4, 2f—{#R5 | 8L R R

coroutine (1jfE) 1iFEZREIFER (subroutine) i) —FEH [EEFR ML . BRI AE L0 R ] B bl A EHE 5
—{H B E . AR AFERF 2 AR AR B A . B AIEE . EMEEEPL async def B
NP EAE. HF2(E PEP 492,

coroutine function ({FLeA=;) — W[l Ecoroutine (HFE) WK . —MHFERAEPL asyne def [
R piEF, ETREE L4 await, async for fll async with BISEY. ELEBHTH PEP 492 5]
Ao

CPython Python F£3{zE = IWAEHE E/E (canonical implementation), #F#EAIFE python.org . [CPython | i F4#f
FEAENV LR OE A, DAL I B RE LB RE T W ELAE, {5140 Jython 5§ IronPython,
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decorator (H:ffigy) MR, EEBES MK, WHEGHA ewrapper 3E¥E, HEHE-—ER K
I%4(F] (function transformation), HEffire REi% 2 classmethod () Fl staticmethod () .

et AR SRR . AT w8 e o FRAERR 3R R AR -

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

@staticmethod
def f (arg):

Class WAFAEAH R RS, (EAETREILLBORE . BN SEahig i E L E4, 52 EpkUE s8R class E 56
AR SO

descriptor ({iiA%S) FMEFET __get_ (). __set_ () 8{ __delete__ () method {4, & —1H
class JE M2 — A, ERRRESSTE e @A R e . %, A ab RS ‘;’Eﬁﬁfc
EIR S VERE, G7E a (1) class I AR A FRE] b P 0F, (AQUIR b 22— GRS, ﬁU*H%E@E"Jﬁﬁ
it method Ergiifny . SRR A HLREE IR AREAE Python (RS, HEICMEFFL e R, Bk
e mEIEE R, . method, J&VE (property). class method. [FJE method, DA S ¥} super class (ACHEE)) 2
HE .

B2 2% method YL, #52(E descriptors BRI 46 .

dictionary (?lﬂl) — A |3 B [ 1) (associative array), H: o AT 2 1) SR & Bl e S B0 (E . S RT DA AT A A A
__hash__ () fl_eq__ () method {3, #E Perl i fg[EI3EE] (hash).

dictionary comprehension (‘pFUEZAIERY) —FEBEM T, HAUER— 0 T ECH 0 b g 5 ekiB 4 oo
=, [P EIEE RN —MEHE 1, results = {n: n ** 2 for n in range (10)} GFE—
7, EAETE R n ** 2. #2[E comprehensions.

dictionary view (‘FHUGPL) £ dict.keys (). dict.values () M dict.items ( IEI%EI’J%{#%}&%@.
TS MR T M I H B AR, B RN U S B, E/Z*?%E‘%fiﬂﬂh_ib A
BEEH i E) 52 8 9 list (52%1]), AT 1ist (dictview) . FH2(E] dict-views.

docstring ([EW<pih)  —fA1E class, pRaREBALT, (RES— (R B 7 H S0A . BESRETEE M
FTRF e, (e Ergsiseds gtak, [EOAITE class, s __doc_ @Yk, diitER]
FER A AZEBEA (introspection) SRIEVEE, FRIE @Y FHEIR SCPFAF R R E R E o

duck-typing (WF%IE]) —MEREGEEHENE, ©REHE g — (4 (i B E) e 2 e 15 oA IEfERY /Y
T B2 A2, method S J& € ¥ AGLHBGEIF M S 6E . (T AnS e A s —(EVRS 7im Hnue s
—[Egr, WEE—et—EE. ) HEERN mmIESe2E, o satifAasaeaE L B
(polymorphic substitution) I & () &M, 15 RUEIZR G type () B isinstance () JEFTHI
i (1E|7EHH/£E', A4 [FIR] DL 48 2 38k 28 (F) (abstract base class) H{%ﬁﬁ?ﬁ ) SR, EiE "’ﬂﬁ.)ﬂ
hasattr () Wik, BOREAFP FECEEEHEFS o

EAFP Easier to ask for forgiveness than permission. (55K EA R HEAS ) a5 RAY Python 45 &
G SRS R S B A, (B s AR Bt B RS P A (50 41 . B AR E) Lk i JalA , o
RATAET 2 try il except BUA . FEFAELFF 2 HAMGE T (5140 C) & WIWLBYL JEASTE L T %
.

expression (FESEX) — B LARRASELR A REE. EAEEE, MBS s, 4. B,
T SR U SRR TR SR, 1M 75 2L PR RE [ eI fﬁiiF%ﬁﬁEnanWE’ﬂ%, [El4E
JIr A ) Python i 5 AR BRI . 70 AN —Lsatement (BGAX) NREBUNMEER L, FilU while,
Jil{E (assignment) L2 oA, MA@ .

extension module (¥EFBi4) —ADA C 5 C++ g fid, &l Jf] Python 11 C API BEEHAZ. > K f ] 5 F5
AASHET T HE
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f-string (f2p) DA £ w5 'F [ERTER A0 FEp SO B RRE]) (1 73], B RAS I T SCAR I 4 55 .
35 2(F) PEP 498,

file object (FSRWfE) — 10l & BB L& (file-oriented) API (4l read () Bf write () %¥ method)
REEAERE IR . AR B e i =X, & R o 3 B B A A 22 ol L 228 ) £
RS0l E (B A / . SOIEREEIE M . socket (48 ). &(E] (pipe) &%) MIFFHL. 1
LYt g R EI 28 4% Z 41 (file-like object) B, B iR (stream).

L, A=FEERYE: AR = R 5 B —E RS LT A . BETIRINTETE 1o B
HRE SR @ﬁ%ﬁ%#ﬁ‘ﬁ%iﬁﬁ?ﬁ%@ﬁ open ( lZlit

file-like object (RU§ZRYIME) file object (REZEMIME) WIFIFET -
finder (M%) —MPMF, EEEREIELER import E‘J’fﬁ@%?ﬁloader (AR -

f Python 3.3 BHLG, A WMMEMEBAFAGEY: TEAE F ¥ E (meta path finder) € {#i[f] sys.meta_path,
M 344838 B 42 2 (path entry finder) €7f§i [ sys.path_hooks.,

%5 ([F| PEP 302, PEP 420 1 PEP 451 DA T fift 55 2 410 .

floor division (1] FYUCIERRIE) 16 N HEMR {2 25 B B e T Be ) BB v . 1) N BURS Ry i A T2 // il
o, A 11 /7 4 WEHESSRE 2, i float (FREREL) ERRYEATEIER) 2. 75 AH. fER, (-11)
/7 AMEERRE -3, HER -2.75 #hié FEEFeSE. i52(E PEP 238,

function (FAX) —HPBRHAZ, BREEI R IFIE RME—L0E, S nT AR EE S 20 7] 3, ELks|
BT e R R AR B AT %pﬁ/.paramcter (228 . method (J73), VA function Zffi.

function annotation (F=XEIRE) RS HELEEEN—Mannotation ([EF).
oR U E IR w il i AR 2 (13 =« N, S (M ek NTEIH &5 2 Wi int 518, [EEA M int [m{E{E:

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

bR S ERR A R AE function ZE60 A7 AN R .
st 2 [Flvariable annotation #1 PEP 484, %45 W INGEFIHIA

_ future__ future FiR=: from _ future_ import <feature>, @5 /N en(d FATLEYE Python ok
ﬁiﬂﬁéﬁ?ﬁﬁﬁﬂi*ﬂ%}ﬁ’]‘%@ﬂﬁﬁﬁﬁﬁﬁgiﬁy ﬂ@%ﬁﬁ?ﬁﬁﬂﬁﬁﬁﬂ 1M __future__ BFHAIFLE T feature
(%) WREMI(E. #i import HAAH F13 A BOR (H Vﬁﬁfﬁﬁﬁﬁﬁl%ﬁ 1) 33 RE 2 AT IRF 1 YR 3 2
lﬂﬁnnm , AKEATRES & (S0 48) ﬁil?ﬁ R ILIfE

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

garbage collection (hi¥elmll) EFCIEHEA ﬁ?ﬁiﬁﬁﬁ F, MR R AR . Python SATHIR Mk, J&iEiH
2 W58 (reference counting), DA S — 11 i [F) A% ) A1 A B 22 FE PG BR (reference cycle) A& R 7 % o] 5 #5
(cyclic garbage collector) HE5E il . $5/3% A W%—I PABER] gc AR4H 3 Ef T

generator ([F/:Z%) i € [alHgenerator iterator (EVAZREURER) M. EHERRE MHIEFHHEL, H
AR REMET vield RN, BREE—RIIGMAE, B AR for [FE, 802 next () Mk,
BRUARR A —H(E .
i—ﬁiﬁl?ﬁﬁnl_%ﬂﬂﬁ{%ﬁﬂﬁl.ﬁi%%uf faf%ﬁbfii‘tqﬁ, WA FRE A SERE. B HEE

generator iterator (li%%lﬁ%%) — 1 th generator (.i%ﬁ) PR TS

M yield gE AR, FRAMERIITRE (57 RS MO P oy A0 . HEE S
(V&R 2 RS, s LI BT (BB LA ] RS FE 0 B a1 e U IS ] )
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generator expression ([E/EZHERR) —(H &R EEMCEIEE X, BHEERS —MIERFERNX, &
Tl for T4, W T EE . HE AL i T A AERGENE
bR B (1A Z2 A

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

generic function (JZMAR) i ZMEEXALY R, ek G 3R R ZUEEC R s R, iy
S R R G R RE B4, 2 b R BRI S (dispaiteh algorithm) SRIE7E

#5 2 (Elsingle dispatch (¥—FAR) #HsEE&H . functools.singledispatch () HEffi#efl PEP
443,

generic type (JZ¥I#I[E]) A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL #2[Flglobal interpreter lock (438 E2H481) .

global interpreter lock (I FLAS8H) CPython BLRE28 T FHAOMEH], FH DARECRAER R AT — 3T 45 Ak
47 Python [{bytecode ({7 TCHLEG) o B MR (5B S#EWERAE, 40 dict) HEjHbEG
[EAT77HL (concurrent access) Ff@ M, A% 7 DA 1L CPython HUBi1E. SH/EBaf By, &6 EEa
WAL EIZ #1474 (multi-threaded) , {HACE A2 G4 HE 15 22 I PR AR (e RE [EIR AL A0 — G T4 i

(parallelism) ,

SR, AL oA, M R EUR S8 =AY, BT R e AT R A e A (B 4R T 4R
(computationally-intensive) [{{F#5HE, A DAMRS: GIL., H4h, AT /O Wy, GIL 42 2 eryifis: .

I TR A TAE | AR (DASE iR A S I DRI BRI R )
[EVE— i B — R FEE T, e A IrEL. —RE, HERREMAGERE, aEEes
[EIHERT 2, IS 5 o P A AR

hash-based pye (HERAENY pyc) — 1 (7 TCALTE (bytecode) WAt , &Gl A [EMELIT AN 2 S B S AR SR 1Y
BB UORER, JRHEE HA R . 7 2(E pyc-invalidation..

hashable (n[ZEEIRG) WR — MY HAE —MBEME, ZEELEGEW PR A LS (BEFE—M
__hash__ () method) , HW[EHALY ML (EFE—M _eq__ () method) , FEE
— (8T 2 E . el RER SR 2 T 3@, A0 A ) () 3 A

AT (hashability) (—E# {0 JI 1 dictionary (F°#) MBI set (£26r) AR, HEIGLEERES
AL HETRR G 7 AT

KZ Wty Python ] S [E Py (4402 nT AR E s T8 ds (B4 list 2 dictionary) [EIARJE; AT
SR ZAE (B0 wple (JTAL) Hl frozenset) , A HEMBITR 2 MER, EMAS A4 2 ER.
I BT E class (EEH, I SeP) e g s TR N o B M7 A HU SO 2 N A 45 1
(BrdEeME g ), memMukBEEIRATEREMY id0 .

IDLE Python ¥ Integrated Development Environment (#¥%&rBH%885% ). IDLE 22— KA1 Sl 2e il B i ae i
5%, ‘B Python PERHERE T A — AL .

immutable (An[8EWPE) —EEAEEERDIME. ATy AORERT . SR wple (Joi) . BRI
SERBERCEE Y . AR R R RO b ZE R AT, bR ST — B P . B e T ) A
My, I E A A, F0 dictionary (L) H R — 1 G

import path (FEAWFE) — (0 E (Si944278 B ) f95)3R, MARLEN B2 AE import #L4HIE , € #iparh based
finder (FEJABAR A0 ) WSBAHM A E . 7F import AR, IAIE S FEH K H sys.path, {H
B (subpackage) 1M 7, EWAIBEERKHLEMN _path__ JE.

importing (FEA) —fiEfE. —{EBLALH A Python FEsCH nl AZE B B AR, 03 —(HABIAL ) Python 72
XAGHEH
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importer (FEAZS) —MHREES I LABALNYIE: BB inder (F482%) Wiloader (WAZE) YT

interactive (FLEhI%)) Python f7—ff FB) X EAR B FR/RRAT ATE ELE & 14278 7 Tn i A BOd sURE S
X, CHBTEMERAERI TR . QDS python, ANFEALMGIE (7] AERE 4 IR B
SN E) . E R WREUIT A SR AR A G R EIR R (RS help(o) o

interpreted (Eii0f) Python j&— T B %A T, MAH ST, AME M w0 v feg s, WIEH fT
AL (bytecode) St #n AATE . 18 PR JE AT S AT DAEHRGES T, AT WIRE E S 0 — AT, 28
BHRATE . HeE s W L el 5 A BB / PREsE, R e MR o s, T .
Wt Flinteractive (BN .

interpreter shutdown (PLi#Z5Bil4]) 7 Python ELR@ipi ZORRBAPHIR, E @i A MHFIRRYE:, fEIb e Z
I AT B B R, AL A RE B SR RS i . B BRI 0 =Dl % (garbage collector)
i AEEVE 58 60 1 & F 2 RO @i R 2 (destructor) 505551 ¥ I (weakref callback), [EJg47 H iy AR =X
. LEB PR B AT AR S el 2 o o0, I Ve BT R T REAN A AR T (8 S )
T2 bR HEARAT Bl R AR ) -

HREAS P 2R, 2 __main BUHSUERGEFTHIEAR C A TIE

iterable (WJEfCHIME) —FEAEE— K ol — (8 H b sl B R4 . wTEC 4 5 611 G 45 e A 1 7 51 24 (E)
()2 1ist, str il tuple) FIFELEFHIR(E), 1452 dict., 42, PAIARIT & S804 class 4
ff, H¥iRL class 5 __iter_ () method B2 B {ESequence (JF4) 3EER) __getitem__ () method,
PR T ER Y

A ERYER R for FIREMFT 2 HMFTFE—TFHH )T (zip O« map () ..). &M ERY
TEES | B LR AE R iter O B, EGERZY AR E—MERE. tECRE e —4E
HEAT—3i (one pass) S . HEIARIE, WHEA—EZIFNY iter () S AFTERERIBWF. for B
WA G QB ME R ERE LR, B Y R R A i, R R O s B AR
HitzBliterator ([EfES) . sequence (JF5]) Figenerator ([EAELY).

iterator ([EMCE) —MFRERRYE. EERIEYESESH __next_ () method (B{ZM & HEL
[ next () ) EKFRMEERRHSEE . BAEA &R, €59 StopIteration fi
bho DURE, EREYT S, MAE%E _ next_ () method [yif—EIFnY , #H €rivks| g
StopIteration. [EMCEFMLEA M __iter_ () method, "B &rEEHEREYIFA S, B DAREHEE
A AR T ENC 2, BT AR A K 2 doi A A T B 1035 & . — B BIsN, 2ERZE
i [EIC (multiple iteration passes) FUFERAG . — AW (1RJ2 1ist) FERFRREEHIES iter ()
PR #E for [EIRE i B s, AREEVE —~MafmmEfRes. FHAERRER LS (ZREMR) K,
S e pl—mEC P R A . R E g S E SR, A RAGRE S AR

£ typeiter SCH ] DAFR 2 T2
key function (ZpAsX) 5K a7 pR K (collation function) & —{ A ENY (callable) A=, ‘& €5 Al {#—1F I

JAHESY (sorting) 5% )T (ordering) FU{E. B, locale.strxfrm () i AEIA M8 T M Bk e HE
e BIRHERP 8 -

Python HiiF 2 T H., #4552 DAGE sk A H T R o 7 8 A 70 BEMEdE nin () max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby (),

H&FE A DA S, — (. BN, str.lower () method F] AYEEIA 4 K /N HEJF 1) 8 bR
Ao B0, — Mg BT A lamoda ER AW, fIA lamoda r: (r[0], r[2]). FHHb,
operator FEAH $E ML T = 1/ # o8 = B 22 5 5K 2 (constructor): attrgetter (). itemgetter () H
methodcaller (). BRIFAUIMATE A k0080, w2 EmHET .

keyword argument (Bt zo18) #H2Eargument (B18Y).

lambda [ ¥ —expression (GEER,) Fral s —1m 2 47 Elp& X (inline function), JfA#% pR AR KSR (. 2
57 lambda PR EEE R lambda [parameters]: expression,

LBYL Look before you leap. (= Ei&17.) i 4% EAS G 7E I TIE Y ol 3k 2w, WIREHBE R e VR .
GRS BLEAFP =R B T, HEMR R AL 1 BiANWELE.

85



Python Frequently Asked Questions, %%(E] 3.9.13

- EZPATHIRS T, LBYL A7 [ =8 fl [#47] Z 51 AT BE: (race condition) [ JE
Boto BIANPANAEZ if key in mapping: return mappinglkeyl, WIERS—ME#ATEEFEH]
ZARMBAEEIRZ T, 4 mapping TRERRT key, RIaZAEAGmL€r L. & M1 R T PAH 85 (lock) sl fifi H
EAFP #fil i AR ARE] .

list (#1%1) —1H Python [El#fsequence (J751]). EVETRIZ T list, T HEEREOUHANRE T oA — R
% (array) TI# AR — i $l4% HR 41 (linked list), PRIEIAFHOC 2 A5 R EVRE 2 /2 O

list comprehension (HpFI&FAIETY) M F AR HL—(H 551 Hp () TR R e R, (B B H A SR DA— 1 List
EMEA RS YL, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
0] GEA M5 list, Ho a8 0 %) 255 @EE), Fra @y /308 0x.). 1f T EsR ik
. QAN e, H range (256) HFTA TCREAD T HERL

loader (WEAZY) —fHREERAMAWIE. ELHER MAE load_module () i) method (J53%). #&
AZHBE 2P finder (FARES) FME. FEZMEHFHSE PEP 302, Bljitabstract base class (#1558 KHH(ED)
#HA[F importlib.abc.Loader.,

magic method (BEHTJjik) special method (F§3KT5%) W9—MEAE X R 5 -

mapping (¥H) — AWM, BRI EENER, HAEE{E abstract base classes ({5 IKHEE])
Mapping Bf, MutableMapping ff15EH method, #FIfFE dict. collections.defaultdict.
collections.OrderedDict il collections.Counter,

meta path finder (JUEEFESMLY) — KM sys.meta_path [ FE K finder (FAGAF) . TCHEIETAR
FRBAFAAZ I B F ¥ 5 (path entry finder) MHE{HE AR .
B A TC IR R A P EAE ) method, 352(F] importlib.abc.MetaPathFinder,

metaclass (JCHIE]) —71F class [ class, Class & FEiBAE & #7—1H class £ 5%. —1H class dictionary (F-8t),
DA —1 base class (FEHEEE]) 195134, Metaclass B E1E57E =858, [EI#ES73% class. REHWY
3 e R URE e R — R T B . Python (4FEZ BEAE Y E REEE . H 5T HY metaclass, K4y
Wl E AR FEE N TR, (R FESRE, metaclass 7] DUBRILFEI R HERMME L. MO8 HR
OB YEEE. S TaE ek, B erE s . BRI (singleton), DAKFFE HAL AT % .

B %2 % HI ] DAYE metaclasses Zf5 HHFR 5] .

method (Jjik) —fH7E class A<BAEIW 2 AKX . WIE method VEEIL class BEFIAG—H B A pEn, Al
A B E R E S S —Margument (518F) (M5 #GEF #EREE self). 2 E funcion (9
) Flnested scope (ENRAE L) .

method resolution order (J5 i) 7 iEMATIE T 2 A E A B AE T, base class (F)HHE])
VOB SIET . B 2.3 iUZE 4, Python B3R aS Bl FH B VEANAT, w5 2(E Python 2.3 i )y IL Ml
JET o

module (Bifll) —fE#E{E Python F£xCA51)4H 4% B 1 (organizational unit) 4 {4, HAHA —M M2 25H, B
AL EATLE N Python (4 BEALEHE thimporting WIRFE, BEHUA E Python,

st Epackage (BF).

module spec (BLZALRE) — & =S, BSHREABAR import MBI & #l. B2 importlib.
machinery.ModuleSpec —1E &1 .

MRO #2:[Elmethod resolution order (J5:fRATNET)
mutable (R[88¥0F) TP LRI DARCE B MM, (AARFEMN 14 0 o BEE2Eimmuable CRWEYI0FE) .

named tuple (F#IC41) H75E [named tuple (Fff44 CAL) ] 2454 tple 4R AT REB class, H W]
25| (indexable) TG 1] DA I 44 B M AAF L. 38 LEFU(EIEX class 1 m] DAUSLAT oA A RF 1

A HEZERE) 2 named tuple, 3% time.localtime () fl os.stat () [FEM(E. B—MF T2

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

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

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

True

4 %% named tuple J2[EEA(E] (40 EF)). 80, —1f named tuple t 1] DAfE—fH IEBIAY class 5 AT,
HE class 2K H tuple, HEFRTIHAMNAL (named field) RIT] . S8 class A AT TA%s, thn]
DA Tk ek 2 (factory function) collections.namedtuple () B . BHFHRHIEIM T —L%4
HMY) method, 75 4% method FJ B2 7EF 55 s [EJ (1) named tuple 1, MEHEFE.

namespace (@ #4%5H])  BHEWREFROH T o 4 252 A dictionary (S8l ) BEECIE . A7 A . 43k K [E)
A, MAEY I (78 method W) AT HLHIRAG M 251 . v 44 25 FHE Hh B 1 24 1858, AR 3%
Btk . fln, K3 builtins. open Ml os.open () s T M A4 25 AR B A I . s 25 [
5 £R BN % 2 2 MR RS AE B A — R pR X, RIS W] i Pk S v AR . BN, & random. seed ()
of itertools.islice () WifEhF/R, BLmAHEEH random Al itertools HHHTEE(E.

namespace package (@ #2MEF) —{f PEP 420 package (£fF), ©HAEAEETEMF (subpackage) f—1{H
Adn. A EMEMTRES YRR, M HAEKEEMABRRE—WMregular package (IERENT),
FEEMEESR _init_.py SR,

iz Emodule (F4) .

nested scope (HURTEMN) REF)2 M 4ME 52 3 (enclosing definition) H 58 B RE 17, SEGIZRIE], —H R =
MR — M piEsR, el RoNEm0hp sl s, AESEET, SikE
P 0 A 22 M, T e P AR e S B R A I (B A R 3 s R B A . TR, A deiss i
BAE G4 2 B P SIS A . nonlocal A FFEINEVEFIREFTE A

new-style class (HiARE) —HEY, CRIGBEIA N class YFIH Y class &A% . 7653 Python
A, HA B class A REfHH Python B . ZEMIIEE, 52 __slots__ . #ifiik+s (descriptor),
J&VE (property). __getattribute__ (). class method (%) Fil static method ([EIRET:).

object (#fF) HARAE (BrElE) KpiwnifiE (method) FUEMTE R EUHLRAEMnew-style class (#i
AHE]) Ayf#& base class (FLJRHFE)

package (£if}) —1{f Python [Ajmodule (F¥i4l), B0 LAEE T4 (submodule) B i2EEIF T4 (subpack-
age). MY EME, EFRHEA _path_ JEYER—{# Python FiA.

Wak2Elregular package (TFFLEME) Fnamespace package (64423 MEM:).

parameter () 1t funcrion (PK§3X) = method JE F&H i) —ff iy 24 FL Y (named entity), ‘& #5H]% R 2 BED)
W — Bargument (51%0), STERSEE TR 2518, S06H TR ) 2 8o

* positional-or-keyword ({i e BT ): FEU]—H T DAz e A2 5 R AR 585 7| SCp R 5 9.
RS EBHA, BIUNLATHY foo F bar:

’def func (foo, bar=None): ... ‘

* positional-only (BEFRALE): W8 HAEH AL EBHR ALY T . ER=UERM SR E
—f8 /o0, iR PALERZ T OUHI T E SAERR O E 2 8, BIANLAR ) posonlyl FI posonly2:

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

o keyword-only ({EFRBH#ET): F5IH—0H BB AR S8 bR ity 5 |8, fEmCE RS £, 1
A — 0T 2 YR B 2 8 (var-positional parameter) B2 BLAER) * FI0, BUAT DATE AR )5 E AR
B2, BIPATR ) kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘
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* var-positional ({EEWERALE) : S8 —RREDMERF IR LI AL 5 | B (TEC WM 2 W2
MR S [ 2 4h) . BB ER ERIEHS WA R T E L~ AOGERM, GIILA T args:

def func(*args, **kwargs): ...

« var-keyword ({FREBURBIBEF) TR BLIG (R BOR BISE T3] B (FEC WEILAL S BB
(ERBRTS M 5. RS BRI BB i L ACE 3y, B L g
kwargs,

S BT DATE IS | USRI S TR 1, LT DAL e SRS M 15 | P o TE AL

%%@%ﬁ%ﬁ%ﬂ’gargumem (%l%ﬁ) L’%E N %ﬁFﬂﬁETEEF‘E’(Jg] Bfo s Bz My £[F. inspect.Parameter
class, function Zfi, DA PEP 362,

path entry (3&FRIH) fEimport path (EABEAE) T—(ELE, WMipath based finder (F7A BRI FA54R)
TS 4L E AL import PRI .

path entry finder (PEFSIHH =-Mi%%) ¥ sys.path_hooks H1f¥— 1 0] BERY#) £ (callable) (7 B —1{Epath
entry hook) FIf [BMEL () — T finder, &8 U] A—A path entryi@ (VLA .
B A R AR TE B A2 EAE method, #52(F] importlib.abe.PathEntryFinder,

path entry hook (J%f%IHH(E]) 7F sys.path_hook #1|3&H1i—{H w] FERY Hy {2 (callable), 5 & %038 QA7
—{EREE Wpath entry HRARREA, Il [l E—{Eparh entry finder (BFRIEH FAEER)

path based finder (JERBEISAIBIZS)  THERM TIAE 548 5 (meta path finder) 2 —, ‘EE&AE—Aimport path
Hr g A .

path-like object (RURRESMIME) — M FIRIE R RGBS BRSP4 7T AR — 8 RN BRI str
5 bytes Y, B2 —MEA os.PathLike @M. FEHIFI os. fspath () K, —ff3Z

$Z os.PathLike W4T DA [EIE str 8% bytes #RASIKLR; M os.fsdecode () K&
os.fsencode () BI4MEIT] AR str M bytes &S, B PEP 519 5] A,

PEP Python Enhancement Proposal (Python J[F422%2), PEP 22—k sHEIR e, B HEE] Python R {L %
i, BORAA Python (—H BT D REESGX Y BERIRE P PR . PEP JE % 2B ML £l I 04 45 7 A i DA S Bl
FIREMENE I
PEP WfFfE HIY, 2B REIE SR TIBEMHR 2 . A0 o R A 0 R o s, DA A Python
Pk FHER YRR, SRR 8 s . PEP (KES & et s sk Ere B s e A
#H2E PEP 1.,

portion (¥4y) FE¥—HEPW—4AEHE (W REREAEAE—MM zip f ), S UM R AR S — a4 = HEN
(namespace package) &L, 0[E PEP 420 F1[)E$%.

positional argument (¥ 518) ##H2Earsument (3135).

provisional API (47 API) 4T API 245, fCAZEE R ER B ME (backwards compatibility) 475 /7,
W HERR A APL, BESR I, R REETH, B EEAeAERREE, HinE
o0 N ERREE LT, WATREE B A AR ST (LR EEBRNE). SESEFAG
fi i [(F) A= HA AP A 2 BRI B R A GG g e, EMA a4,

BT AT APL, [ A RHZS 5 St Er el ] [ smcfz O MRIED 38 ) — ST s B R, A7)
SR T B — M I AR A RO AR E T 5%

s M1 O RS A A o e O I 2 IR TS T A, T 3 S e 2 0 (R PP R P 20 B A P R R s B vk 5
2[EI PEP 411 TR Z 40 .

provisional package (B[f7E4k) w2 [Eprovisional API (4T API),

Python 3000 Python 3.x RFMRAMERGE (RAVABTAIGE Y, HHRESS 3 AR EEE R K. ) ] DAKE
&[E] [Py3k].
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Pythonic (Python Jal#it)) —(HAAE—BefesUAG, MM T Python 3 B FUANIE MIRE, 02 Bl i
filah 5 R AR NG, BN, Python wiid Ry —REEBUNIE, RN —M for PRk, ¥
— (A BRI A CRE T IR . 7F2 b S EEA B2, AR Python YA
A R o — (0 B e R e A A U -

for i in range(len(food)):
print (food[i])

B2, AT IEERMER. B HA Python J&UHS :

for piece in food:
print (piece)

quallﬁed name (RRE#RG) M [EE0MMAR], B BURTE— AL A0 Ik 3 s AL P 2 3811 class.
pRUEL method 1) [FE4R ], 40 PEP 3155 HrfiE 2. B TEE 1Y pR =R class 177 7, B A2 44 F 4 14
F4 A [ -

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname___

lcl

>>> C.D.__ _gualname__
'Cc.D'

>>> C.D.meth._qgualname_
'C.D.meth'

NG| AR, TATRE & & (fully qualified name) 5327~ A A 1 52 BE B PR BE AR, B E(EA 1)
RLEM:, Hlil email .mime.text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count (ZWGHE) B P2 IBREL &MY 2 BEHECRREE0, B ey
 (deallocated), 2 MEHEGE #1E Python F2a0H5 B AE], HEERCPython BAEK—(HBSITE. sys
B EF T M getrefcount () PR, RPN AT AT IY 5% o =X 2K [ 3 — Ry 2 W0 2R 10 2 BEF T

regular package (IEMUEME) —ME SR Ipackage (B0F), BII—MEE __init_ . py HERM AL,
k2 Elnamespace package (fiv 4 2 MEM)

__slots__ 7£ class [EJf i) — M &4, ©#Fh BT BB M, PAKIERREH dictionary (F84) |
AT, B SRR AT , (L M M DA TE HE 0 P I (5 B2 40 S () o
(memory-critical) [ 8 FHI R 2 7 AE R B B 491 ) 2 LA (ED

sequence (JE4]) —{fiterable (RJ[ECHI1E), BiEi# _ getitem_ () special method (Jp5k77%:), i
BHMRTIR L BECRRTEAIR, EE®RT M _len_ () method 5REMHZFHHRE, —&
Ela s BEFE 1ist, str, tuple fl bytes, AR, MR dict X _ getitem_ ()
__len_ (), {HEWAHEE M (mapping) i A, HEHA I 26 AT E A immuiable 8, i
=238

W% H i HE[E) (abstract base class) collections.abc.Sequence fEFE T — B 58 i & %) £\ T
AR getitem () il __len_ (), ®EWINT count (). index (). _ _contains__ ()
__reversed__ (). BEEMIRANHEAIEIE], WA register () HHAREHIEIE.
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set comprehension (fiA&RAIES) —MEZEM Y, ARl ECY - i B a oo, i
BRI GE R DL —H set [M]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
B set: {'r', 'd'}. #2[E) comprehensions.

single dispatch (¥.—{PE) generic funciion (FZZIpRR) FHER MR, FESL, BEMSREL RN E- 5]
A,

slice (V1)) — %4, T8 W& — Bsequence (JF3)) B H—3 4. B — B R0 Oy ¥ 2 il
N ELFF 9% (subscript notation) “[], 5 F &G Z M B, WA FEHMEHE %, Hla in
variable_name[1:3:5]. #EE9E (M) FF9RRERT, &6H slice Yt

special method (¥¥#k i) —FE €y Python [ EjIFIY ) method, Fi Ak HAE A [Fl A7 AR E ST, i
V. 15 method 1144 R & 1F B EE AN 45 B A WiH R IEE]. Special method 7F specialnames H1 45 #E 41 FJH .

statement (BRAR) BHIAE —HEAL (suite, —HFEZE [ W) HH9—%  BA AT AR — 1 expression
(EER), k2SR (Fliif. while 5§ for) L REEREY —.

text encoding (3L #if%) A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF).
To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.

text file (3L FRER) —MHEEEREBNE A st WP —1R file object (REEWINE). @H, UFHEEE LE
U AR ) 1) BHAL (byte-oriented datastream) (E)€r [ & g Hitext encoding (SUF i) . CFHEEM)
1A DASCEREL (' 8w ) BEIREZE. sys.stdin, sys.stdout DA} io.StringIO 1y
B,

g2 Ebinary file (ZHERIEE), B EEEEEURIE A8 12T 4 & (bytes-like object) RS Y
4.

triple-quoted string (= 5[95[El ) = MES 58 () SUEE9E O EERER M —M 7. MR T ME
[E1A HEAEETA B 5| 98 7 5B iRl AN o e, SR FEZ IR, B2 ARE A, © MRl AET
g iP5 K BKE] (unescaped) Y S5 | SR AN EE S| 5% 1 H& M A F5 48 ] #4557 JC (continuation character) gt
DA AT, 1 fS e A R I - 5 e A .

type (%)) —1# Python ¥ {-py B (EIEE T & 2 HHEER K YILE: B YA —REAE . —@Y 27
EFTPAHER __class__ JBHAFH, LA type (obj) HAGEK.

type alias (WEEH) —EREWFEFRR, B@AHEREL—MikERF (dentifier) AT,

RU[FIEA SR L 2 [EUR T (nype hint) ARG - B0

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FTPARIGERG, SR AR

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

w2 [E) typing Ml PEP 484, A IHINFERHIA.

type hint (BUEHIR)  —Mlannorarion ([ERE), EFaE . — 18 class Ja tuk— 15 b 31 2 ol o] B
T
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FUEMRE R SRR, A2 Python [EHilf, (HE S EIREAE M THAA K, EfERB) IDE 58
B R 4 (completion) FI A (refactoring)

SR class IR R miskssll) pZRERRR, A typing.get_type_hints ()
SRIFHL

i 2 typing #l PEP 484, 7 M INRERIHIA.

universal newlines (GlHE77I0) —TEMESCFH (text stream) ({73, A5 LA N FTA W ERREE—4F7
W45 Unix 77 EEAF '\n'. Windows # '\r\n' FIE Y Macintosh & '\r'. #H2([F PEP 278
M PEP 3116, PAJHIA bytes.splitlines () HYFIHNIAHZE.

variable annotation (52U([EIR%) — MG class B iannotation ([EIFE).
[EfA 3ok class B PR, MR(E 23PN

class C:
field: 'annotation'

SMEREE R AR L ERR T (ype hint): BN, SEES BRI RIS int (CEE) (A

count: int = 0

SRR ¥ annassign 547 REANI ARE.
i [Elfunction annotation (BRNERE). PEP 484 il PEP 526, WA I IhRERYHIAE

virtual environment (EMSERSE) [l /I (cooperatively isolated) Fy¥L7 784, AEAM Python (91 Al
HEEEA 301 SRR Python VST, A 311 ARAE IR0 3E Pyhon M50 EER 00171
FE T4,

Hi2[E venv,

virtual machine ([FHEHERS) —3058 4 LT & 2619 5B % (computer). Python [¥)[EEEA& S € 01T Hi byrecode
(PLTCALRS) 4w aseas ras b i (7 C AL

Zen of Python (Python Z2[F]) Python sl BT B 51K, HIEIAA By BRI ILRE = . tba) T
PAZEE BB R FICEMA [inport this| FERFE.
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APPENDIX B

R 73 Se B S

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

Gt
e Fred L. Drake, Jr., J§ff Python SCf4 T H AR AIEH DA — I EISHITEE o
o Al reStructuredText 1 Docutils T.ELZH % Docutils .22 ;

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B.1 Python {1 ok 411

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

MEERE S P

C.1 ikisaTiL

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
Al , B2 EE—HEREE ABC 355 W& EE . [ Python 1 T #2224 H HA N E L, Guido
TR EAEE .

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

#ERA | HA Efy et GPL tHA %
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI o
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF w
2.0.1 2.0+1.6.1 | 2001 PSF 2
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 DAL 2.1.1 2001 £4- | PSF Z=

fiE): GPL HiZEEIRFRIKME1E GPL F#(E] Python. ARf§ GPL, Fif7 1) Python FZHEH! 1] DA A8 [E) 1Bk
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RAGHAS, (HR— s AT 8 S REIB . GPL AHZR (Y BHEMIS Python 7] DA%S A HoAbfE GPL R E£{EfEX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEE AT, (7555 LERUA Y B E T RE

C.2 [IRAF I sk AR5 X Python fy45 &9 ik

Python ¥ AR U B HE R BL IR PSF 424 & 4.

it Python 3.8.6 Wit [EWTSChFh 1, BESHORISCURERAS, Rt TUA7HE (duallieensed) ft PSF 214
#I1VA B Zero-Clause BSD %7 o

AL 40 A Python H il 2 L AN TR KR HE . 18 Se 2 RE i & B H R HE 2 AR U —ile g i . B 8 B4
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 J}jA PYTHON 3.9.13 ¥) PSF £ZHEAE)

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.9.13 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSEF 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 3.9.13 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All.
—Rights
Reserved" are retained in Python 3.9.13 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 3.9.13 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
3.9.13.

4. PSF is making Python 3.9.13 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 3.9.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.13
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.13, 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 3.9.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 J{jjA PYTHON 2.0 /) BEOPEN.COM $ZHEA 4

BEOPEN PYTHON BHiFIZHES #1568 1 I

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 J{jix PYTHON 1.6.1 1] CNRI £ZHi A4

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property

(FItakss)
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(R —H)

law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HjA PYTHON 0.9.0 £ 1.2 /) CWI £ZHEA K

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 Jiljj PYTHON 3.9.13 [F)W] 3¢ 1EFIRE %51y ZERO-CLAUSE BSD #Z4

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 Bk (I v 452 Hl Bl et
A R A B UM A SR BRI AL, $50R7E Python BEEVSUAS s B B 26 =y e

C.3.1 Mersenne Twister

_random &A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
HREEBEORENXT. AR 2R RS ) 58 5 -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
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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C.3.2 Sockets

socket 4] getaddrinfo () fil getnameinfo () KR, B4 WIDE 2% (http://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

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.3.3 JElH2L socket Jits

asynchat fll asyncore fAL AL & DA R AERA :

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 HiZH L& DA AR :

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 HATiL[F]

trace B W& DA
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 £l UUdecode 3

uu AR AL AR RN -

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 g iy

xmlrpc.client M E AT

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 HIgL{l A FHgH:

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 HIAL¥SA kqueue 7N AL LA A :

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 5% 17 Marek Majkowski’ 37 Dan Bernstein [ SipHash24 JEZ VLR EE. BESPAT
TEEHH -

<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/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod kil dtoa

Python/dtoa.c HZEIML T C 1 dtoa Fl strtod p&X, JHANE C (Y EERE HEIF B SO 7 ep BATHIE]. 252
A7/ A David M. Gay #5715, & BUAE T DASE hitp//www.netlib.org/fp/ T#. 2009 4F 3 ] 16 H
PR ) S A 2 A 2 DA R R B2 A 1

/*********************~k****k*k******~k******************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
*

is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

(Qi¥iE3)
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*

***************************************************************/

C.3.12 OpenSSL

15 OpenSSL. 5 sk HEAT HeAF 3 Z BT, M hashlib, posix. ssl. crypt WML G FI e S FHALAE.
J£4b, FIE Windows 1 macOS ff) Python %4 Fist i A4 OpenSSL Bzt Wil 4, i bATk to ZE D
OpenSSL #Z Rl

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-corelopenssl.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/)"

L S S S S R S S R S S SN S S SN S S S S S N S e S S

(T IUakss)
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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. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS 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.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I R R T e S S N S N S N N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.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.

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 acknowledgement:

"This product includes cryptographic software written by

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N
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L A T S S S S N S N S S SN S S S N .

Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. 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)"

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.]
/

C.3.1

WA B pyexpat JEARFREE ——with-system-expat, #HIFEHFTEH—MEE expat ST

3 expat

AR

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd

Permi

and Clark Cooper

ssion 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 al

1 copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRE

SS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

BAEE S _ctypes PRI R ER ——with-system-1ibffi, 7 HIFZH% 7 & —ME 2 libf 5 iEH51
B AS 2 7

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

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &l
AR

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 {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

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

GAEfE R _decimal BiglMiik EF) ——with-system-1libmpdec, 75 H#%i4H & Ff—{M(El 2 libmpdec ¥

2R R AR A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N st £1t

test XA H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 48uG https://www.
w3.org/TR/xml-c14n2-testcases/ #hgE, H 2R 3-clause BSD 1% FE 5 (E) -

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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Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2022 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .

SERMR R G 2 05 .
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