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Hdve, ARATPAIE L Roundup (Y %505 i A1 SRR H) Roundup 214 .

A % Python JT A AR ZAH R, S Python JFAH i1 o
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https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://docs.python.org/3/download.html
http://sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://www.python.org/community/lists/
https://www.python.org/downloads/
https://www.python.org/
https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
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1.1.13 EEREFAFARE Python HXXETLIMMESESIA ?

] REVE NS 2 SCHR I e =8 2 5 | AR W) Python AH ¢ 558
%A % Python [ SCES T 1991 4%, MAEHNAEC Y1 T,
Guido van Rossum 5 Jelke de Boer, ” {# [f] Python 4gf5iE 5 22 B2 HL A2 R 55487, CWI &=

Til, 55 4 4, 55 4 30 (1991 4F 12 ), FABUPRES, 45 283--303 I
1.1.14 ZHRHE Python #8REIH5E 7

B, MHENBERL, ®FELIEFT. 17 python.org 1) wiki 1 https://wiki.python.org/moin/
PythonBooks ZRE—15 7 B

PR AT DB 4% K AE 26 155 48 22" Python” FF: it i 45 %] Monty Python [ 5| F; B3 th Al A8 % Python”
Ji”language”.

1.1.15 www.python.org B{#{iFitt 5} LR b s ?
Python il F (14 67 3A4) 2311 T T L I iy Python JERHZUAL I BASA ST B PERSIE U5 IR0 0K L.

1.1.16 A{a&&ZA Python?

1% F- 945 Python SZFLAAHMEE, Guido van Rossum [F] A 34 [7#]352 7 W H i A% "Monty Python [ K4 25tk [4]”
JA, Xg—FBE 1970 FFACHIGERE A9 BBC £51) & ], Van Rossum 57 {575 Bk £— 5. g
N SEARFR I A, TR A R AN BT S 44 S Python,

1.1.17 FEAMEWMonty Python B KT HE" 15 ?

A, HIEXF2ET G . 0

1.2 FsciFRchiy Python

1.2.1 Python §Z1F ?

EEFE . B 1991 4R K25 6 3 18 A H st i e LR, XFIRESE RIRILEFZE. M 3.9
JRIFAG, Python RF&x B3R 12 > H HEH — B EZA AR (PEP 602),

FERFWSHER IHRAR “HEEIE" A, HIIAE L mRmRE RSB 3Tt . WSS IE &1

CLEAE MU IE AR, [l — ZR 5 R0 AR 12 A MO A VA R 2 B A PR — B

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

R BAZEOAT T, AEARMESRAS— ORI R 7

Python A DA N4k, NILIFAFAERS A, WANEW AT AL AR M i3l 7F HE& T2
Linux AT, T B8RS A ICA e v i .

comp.lang.python [ A1AEHEER, {HAZETA Python I FHRSAERIHAL AN, Vi NEEA S EH
i

1.2.3 AHEEEMINEEM Python F &89 ?

17 1 https://www.python.org/about/success 2 & i il 7" Python fy3i H %13, F% 77 Python 21 ) H
R ] DUE B 2 A A A Gl RIS ik -

fE 7K HER) Python 1 H f4% Mailman [ 151 52755 Hil 4 Al Zope W HI M55 4% 24> Linux RATHR, Hrhme
A4 Red Hat ¥ (01 Python 445 55 5573 Bl 4 ) e B 7 R GE A BRAR R . HE NS I Python (1K
NTLFE T Google, Yahoo PA f Lucasfilm 45,

1.2.4 fERF LA Python BEHAHER ?

151/ 1] https://www.python.org/dev/peps/ 257 Python 3455421 (PEP) . PEP 42 Python Il A JEff 5 4
PIFE DG THIAR R T SO, Hodh AR MR I BRSNS 5 AR B . W] DA R AR, “Python X.Y
Release Schedule” 1) PEP, Hrp XY BHAM R AT LA .

AT K A€ python-dev HEPFHZE HlbATitie

1.2.5 i3 Python MATRHKETHWENR T SIE 7

WHEA DR NG, 1A ECAAER Python fURELMETE, B, AEATXHZIE & i3k B 2 s
BAFRT R —FB 2 R IE MEA S NHESZ W . SR m] AR b NIRRT, AT SRAPAE TR 25
WA SORR IR 73 AhEA K E A Python B4E, FRATAA BILEATHE— BRI A R AR

UL AR, %4 PRl IS TH A . PEP 5 303 15 1A il 5 AN A Y 3 00T 75 0
MR, AU ATRERD X PR T4t

1.2.6 Python R—HMMEENFERIFHESD ?

EPAS

Mt SR AR TE = Bl AN Pascal, C 5l C++ AR Java IR — T ERTFIRT | S E AT
HILBIE o {HDA Python VRS 5E — M ARTE = I 724 I X2 B nl BERCA A . Python HAT AR faf BRAT— 2L
TR R ARSI , T HL A B SR, (EARAE AT 180 A O] Python ] DALE7A: 4 7T T B A
REBCAE, BIANT R i SRR A BT . B Python, WTRABRGE )2 A 2 EEAME S G AN 36 5 13 R 45
AT A AT REAE S — R ELRUT ARl ™ B E R 5

X2 B e fild A i) 27ROk U, SR ANE H S BUER S B R XS A A R AU AR 1Y
WONLIRME, IR ECARIBEE . A EREZBOT IS, R, Bt — S D oF B
B, BRMIOERA, FIF —FES A S R R E R, (HIX A il B2 A R — I
i FE PR EAHEA TR Y R

AT VF 22 HADTT TR 45 1 675 Python BUNARGFIIATTIE S . & Java —FE, Python #iIA7 — >R AU TR E
e, PR n] DATEVRAR AR TR R B Bot 454 R A B — 28 XM BRI H o nRR Al A (ST v pa )
BRI F AR o W AR, A T DATE A ) SR BE R AR G TR T A R R R, AT 2K
PR 2 G ARTE A RE a2k T AU B UM . TR PyGame SXRERISHE =I5 BB HEAT
BT IR A e fh T

Python 4 AFRE s 6 2% 2 REAS 1 AR MR SR . M ATT T DATE—S 1 10 g AR Py PR A 1) ] 1)
—AMRRESHEATE . WERABITAICARSI A LT R, AT DA R

1.2. IPscit5Rdapd Python 13| 15T 5


https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.org
https://www.redhat.com
https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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>>> L = []

>>> dir (L)

['_add__"', '__class__', '_ _contains_ ', '_ _delattr_ ', '_ delitem__ "',
' dir_ ', '__doc__', '_eq ', '__format__', '_ge__"',

' __getattribute__', '__getitem__', '_gt__ ', '__hash__', '__iadd__"',
' dmul_ ', '__init_ ', '__iter_ ', '_le_ ', '_len_ ', '__1t_ "',

' mul_ ', '_ne_ ', '_new__', '__reduce_ ', '_ _reduce_ex__ ',

' _repr__ ', '__reversed__', '_rmul__"', '__setattr__', '__setitem__',
' _sizeof_ ', '__str__ ', '__subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

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

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

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

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

[1]

I AR 2 R SRR NS SO B RE AR E AT B il

Python iR #H R #7f) IDE. IDLE 2&— 1 EF &1 Python IDE, ‘&£ T Tkinter J&, {#i/f] Python 155 4
5, PythonWin J&—> Windows % Jg[1) IDE. Emacs i /¥ 5 2% T fi# 2] Emacs B A B #1Y Python 5
Ko Irf XS omfE MM A Mo, H i3t DA A 4 5 AR B0 A2 B RRERS S D e . 1 DI
Python wiki #r 7 Python JifEErtE i) 52 541 55 .

UERARARZEIE Python fEBFT RG], ARFTRESA PGB edu-sig HE1F5112,

‘ pycharm
‘ g PyCharm B RLER: =T

E=1

@& “pycharm” 3% @ ’ @

A X FR Y B AR 2 R % PyCharm % W AR

P
147, #1157 Chapter 1. Python E Dl gk
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2.1 —fRio)RR

2.1.1 Python FiXFiRHE RS ESREIAEFEER ., RIBEXERE?

A
PATT /M4 7 —4& Python HiILAS , NEPREL breakpoint () AAVFREIHH L AT—Fh.

pdb FLHE i) BH 205 ] 12l G455 Python 12 . & @4RHE Python FEfY—if7), JFH 2k T
V2 F Mo AREE] LA B pdb AUV REGR 4 5 R B ORI -

TR ifE Python AT P 41 1) IDLE <2 B3R (1 H (2T Tools/scripts/idle) i & — ALK
P -

PythonWin g —/MU &7 5T pdb 1) GUI 145+ Python IDE. Pythonwin il & Wi i EEIE, IF

BEWLMRERNE:, Flantn] PAJE Pythonwin 2% . Pythonwin J2& Python for Windows Extensions i H 1)
—H#5, 2 ActivePython & ATHRAI—HR4> (01 https://www.activestate.com/activepython )

Eric 3T PyQt 1 Scintilla 2 %8 2H {44 71 IDE.

Pydb s i Python i #% pdb i)— A, L5715 DDD (% B/ Jdil#s) —& i, DDD
&M RAT W) R AL T 5 8 Bl i . Pydb W] PAFE http:/bashdb.sourceforge.net/pydb/ #%.%], DDD ] PA¥E
https://www.gnu.org/software/ddd $£ | ,

AVFZ R Python IDE 3% KB ildt . b AT E4%
* Wing IDE (https://wingware.com/)
* Komodo IDE (https://komodoide.com/)

e PyCharm (https://www.jetbrains.com/pycharm/)

E15W, 11567


https://sourceforge.net/projects/pywin32/
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https://wingware.com/
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2.1.2 REEAGRBDIRF/ATPITHRSHTHIA?

A1
Pylint I Pyflakes [ JEATHEAS AL A B VR AL o
HASRMG AR, BIA0 Mypy . Pyre £l Pytype HJ AR #E Python JACHS H R AR

2.1.3 FInfAress@id—4 Python IR GIE— MAILEITHI Z# HI3L#F ?

WA SR — AL AR, AT DA BORIS AT I A e 55 225 Python KATHR, AREA 75 2EHF
Python % i) C AU, A 142 THA VAR &R el B, R i 5 Python —HEHI SCIF4EE
e DA BN AT AT LA

— PR MRS T H, B9 7E Python AU Tools/freeze 1o EXF Python Py {LidHE N C 4K
H; —A CoiiFds, IRATVAREITA BB AZ]—DHRE P, SRR S5 AR Python BB .

B TAR B T PR AU AR import i47) (PIRPTES) , FFAERRHE Python BARANIRH % (T
WERR) AR, AR5, B Python %5 ARy A4 C AU (T AGE ] g 4L
B AR R IR IR ) . FFRIE— A R BCE SCIF, S SRR e v S B B 1y P AL
Beo R)m, EHIPFAEAY C USRS Python flRERR 1y AV, DATE LSz i — 8 i 5L
P, HAT R SR A 52 A o

IR, freeze FEH— C YiiFae. AL PDEASH TARNEE, —4~2 Thomas Heller [1}] py2exe ({¥[R
Windows )

http://www.py2exe.org/
55—~ HJ% Anthony Tuininga /] cx_Freeze,

2.1.4 £7% Python ERFMER A RIEIEHE ?
B . TS RARE AR ER AR XU AR S0k PEP 8 .

2.2 ZES

221 YTEFHEN, Hit4a4£HM| UnboundLocalError ?

T A FE PR A A P A A TS IR TR ), SEARTIE# TAER RS #4420 imi 45 2] UnboundLocalError 254 A
JEE| B A

PAT ARG :

>>> x = 10

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

>>> bar ()

10

IR TAE, (H2PAT AU

>>> x = 10

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

2515%)|—~ UnboundLocalError :

(o]
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https://github.com/PyCQA/pyflakes
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>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

RO R AR A s P ) AS B AT IRMELS AR TR IO i ) SR A B, AR sk
JEAT 2l 24 A8 5 . i foo "SR JE—NERIDN x P L T ST, e SR LRI R A
o L, HMIEHTAY print (x) ZFTHIRBIERIGH SRR AL B & S8 iR

FE RG] DA IR B g 4 R e 1 S s -

>>> x = 10

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

Ce. x += 1

>>> foobar ()

10

XA EAFEI RO, DAESEEIR (5 ZEMSEBlAERm i RImMERIEAR), VR5Ebs L2 Aesh e
Hh i A B

>>> print (x)
11

YRATPABE ] nonlocal S FAENRE MR I PATIRMIR#R A :

>>> def foo():

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

2.2.2 Python h SRR EEFIE /T ERWPLHRN ?

£ Python w1, (UFERREUN G YL R B R B ASRAE SR A N AR 7 B AR, IR AR
HIBfRE 2 )m, 75 R LA Joy oL

BINEVIA A NETE, (B5 %1% 8 n] CAMERE. — 7T, 2K global St /rHoiAe &l AR 1L
SMEEIE . 0 —J5i, WRBrA 55| A2 global |, ARANR—HAMEM M global « AR
Xf AR ARSI S R RN 2R XFZRELE IR global FEAMITHUREIE Y
A

22. BlES FI7TH,H115] 9
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2.2.3 At aEAFFRENTENDSE L H lambdas EBREHEFRER 7

fEEBE AR for FEFRAE LAY lambda  (HL 3250 %), Bil:

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

XER—MMILE 5 A lambdas (Y518, BN x**2 o RATRESIE, MEAIBRIE, EN1R 51
o, 1.4, 9Rf16, (A, HIREIEZANR, RSAFIENHERRE 16 .

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

K AE PG DR % ANt lambdas [N HERAS &, i@ AE AN s 2 S, HAER A lambda 5]
B - AR SCEm . FEIRFRERIN, < {ER2 4, PreARTA R B R ] 4x+2 , Bl 16 . fRikn]
PAIE L SR % BOER BRI — 5, AL lambdas fE5 R AMTAE fL:

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

N T EEGIXFPIE DL, IRTEEERHE PRAFAE lambdas 1) R A b, XAREM TR T 25 “x* A

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

X H, n=x 7£ lambda AHAIH— N ZE n, HFEE X lambda BTE, HEHGS < EHHRHIZS
AHFEEE . XEWE n FEAESS—> lambda 28 0, FEE5 A~ lambda 128 1, FESE=1rR 2, fKIL
Feffe. FULAEA lambda BUAE KRR [m] A R 25 5

>>> squares[2] ()
4

>>> squares[4] ()
16

TR, R A HAZ lambda IFREA 1, (B0 F T o8 HLRR 4K

224 INABERRRELREE?

TE AR B AL BRI (5 SR AL 7 v Q) — MR (7R config =% ofg) o HFGAEN AR
Fr A R e AFC RS SRS ] R AK . RO A — A5, B AR LB
Xt G T A AT A S BSCHR SAEAT AT by SO o ol

config.py:

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

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

10 EI8T, #1156 | Chapter 2. iz JLiFIRE
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TR, TR, ARt @SB Singleton BT BEAL -

225 SAERY "REIXEK BHA?
WH, AN from modulename import * . XFMYSH S ALK 2SI ARSIREL, I H AR
T2 S ME DA A RE SR 44 FR

FESCAFA TR AR o SRR AT FE M 1 A A o of () FUAt R, bt T BB A4 Bt 15 7 T Y
MR AT A LR AT DARAR A AN B S AR, (B4 S A& 5 D B
[£1)8

WRAZ A WS AR, 12— PR A A -
L. ARUEERLE - BN sys, os, getopt, re

2. = RS (203 AE Python |1 site-packages H 5% H UATAT N Z5) -- il 4l mx.DateTime, ZODB,
PIL.Image 4

3. AHBIF K AR R
IR R S B R Rl B R B T, DA EER S AR, Gordon McMillan i :

PR T Vimport <module>” [ AJERI, AR AT AT o (H2 2455 2 Mk
AEME 1AM tp R B — AN 44 1 (“from module import name”) - H.S AT T2 I, e
B RPN EE AP A FREATT, SR | AMEHIELE IS A 2 M.

TEXFPEHLT, ARSI F— AR E, W] DURAA RS S A TE A RS 2 1) iZ R B0t . A
SR, B MEHORESE IR, BB MR AT T R A

RO R E TR, AT BBIA T R S BB R TS . FEX MG LU, L2 T EE
TCES A TR T AR . EXFR T, EAN AR E TSRS b S A ER R R — MR
TR .

HUf 2455 B e vl anat oo G I T A B I DR A I A B 1] (4 TR S, A AT DURE S AR B B A HBYE
FIHNFERRECE X WERARRREFPATH, 2 FARABER, XMEARINHA M. WERAER
ASRE P AR, A BB R A ENZ A . W, BB YO SR ] BE 2 R AR ) —
WG A &Y, (B2 WO EsEEstbr b2 diny, N7 LR FHMAER . BRI FRES T
VER I8, Bt GEXE sys.modules [ H.

2.2.6 At AMRZEISHERIAME ?

X AP PR R S AU AR T . B IR AR AL

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

S5 — U T B BR BN, mydict W —W. 55 K, mydict WEPNL, HY foo () JFRINATHY,
mydict PEEHF T .

BRSO 2 S BB BT B R A S . AR SEBRIE DL ARt . BRI S AE R B0 SCRE— R PR B
Ao WRARRACE, SANAR B SRR, TR R Y FE SR TR S5 T SR IR 42
HEIE L, RAAEX R BIECT AR  JTAA None (R ANAIAL BT AR 22 42 o X AR 451 45
B, BN S8 ) AR D T R kX

T — e, FEGRFE T A Y — U > B A ] A A A BRI TR0 None /AR
TEARECPHE, KA None WIESIHBIBAMINVIH R . FREFUBATAEX S, fla, REXHS:

def foo(mydict={}):

22. BiBES 11
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11 EX

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

XA SR AL . UORE — DT E AT KA TR R BNy, — N9 W B 25 R4 U ] o
%&E@%j%ﬁﬁé*%ﬁ%ﬁﬂﬂ%, FEAE R E R R SR I R M A RO (R X PRl 212", RSk
A PASEIXAERY:

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

# Calculate the value

result = ... expensive computation ...

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

AR AT DABE AL 85— A S 42 R A S AN S SRR fEL . X Se BT A e

2.2.7 IR TESHERBF SN I EREBES— MR 7

RS EBNR T~ A~ PHRPIERS L XA ES B A, fRET2SEEr 7, &
Ji, SETTRARER * A S A eR R A i L SR

def f(x, *args, **kwargs):

kwargs['width'] = '14.3c"

g(x, *args, **kwargs)

2.2.8 EHMxXEZzEAMTLES ?

A A IR RO SCR A P, T 5% A W AR BR BN S2 A AR TEZ 5 LT — A R A%
ZATPERA LS. BN, RF AN BRECE

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

foo, bar Fl kwargs J& func WJEZ. {Hig, 1EM func B, Bin:

’func(42, bar=314, extra=somevar)

SEPRAGME 42, 314 1 somevar MZE5EZ:,

229 A AEHIRY haEHIIFRX ?
AR ARG 5 A ARSI T —AF

>>> x = []

>>> y = X

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

[10]

>>> x

[10]

12 EOOW, #1156 | Chapter 2. S RERE
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YRATBEARNTE A AT 2B 0 — D IC R AL T X,
PSR PN A

D AR ZRE AR REH. fdTy = < FHASAIIRAE R4 A — B R T
ARty 181 x TR AR XEWE RIAE R (512K), < My #ARXTER5IHE.

2) FNFRJE T mutable 3%, XEME R AT RINE

R append () ZJ5, XADAZAERENAS (1258 (101 BTN EET A —x g, Hit
JHATATT— A FR B 1) B AR 2 S UG ME 1101 .

AERFATSCAFF A AT AR IR 4y

5 # ints are immutable
X

>>> x
>>> y
>>> x

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

6

>>> y

5

FATT AR BIFERAE DL = Al y SEANFRAISE T 302 PN BB immurable X5, MBATIAT x = x +
L IEATHARSAL T 5 XARRHYE R B TR R R 6) H-RF IR x (it 2 ik
T x RIS . R FEFATHA TSRS CBEE 6 71 5) AL BRI EA TIPS & (x B
FERG T 6 00y J5RHRI1 5).

FAEBAE (BN y . append (10) Ml y.sort () ARG, A EREMLIHY D —LHEE Gl y =
y + [10] Ml sorted (y)) W2 BIEPINR. ¥ 7E Python Hr (DA BTERRIE A I A ALY ) 2 2l i
MR T7IERFIR 0] None PATE G IRVE X PRI [ R 1  IRCUIRARES L GE I 1 v - sort ()
#%!iﬁ?ﬁﬁ@*’l‘ééﬁﬁﬁ?% y BIRIA, GRS RSS2 None,, BSOS EURIMEL =4 — A&
VA2 ko

B, IAETE—JAE, ARMEBPITH M ERAE S A AT R R IR EE 54 . B,
+= XY, AW TTHE RS (a_1ist += [1, 2, 3] 5 a_list.extend([1, 2,

31) —HEERS P AS a_list, T some_tuple += (1, 2, 3) fll some_int += 1 NSA]EH T
%),
A=

o ARFATH—DAIAEXISR (1ist, dict, set %645), FATRIDAGEH RLREE MR IER AL E, Bl
TR E AR BN EREE .

o ARIATHE AN ZEMR (str, int, tuple 555), Fra g ERERES ZAMFERENE, H
JU2 S A A E RV B2 R [m]—ASH X 52

WRARAE AP B AR A R AR R, ARATPAGEA] 1s 32504, sSONEREL 1d () .

2210 RS HMESHROHEY (EBI5IRER) 7

THICAEAE Python FR SRRl i IR(ER 20 . i TR AR B8 T RIS, PCAEE & AR
BB RAFEZBBA M, ARG R A SRR ART Al 2 oy L BT R AR -

D) s iR o] — 45 R oA

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

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

>>> funcl(x, V)

("new-value', 100)

I B i Il M T s 5
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2) i AR, X ARNEABR LN, T HEARZHELR.
3) dE RIS AR (HIVAT S R ) X4
>>> def func?2(a):
al0] = '"new-value' # 'a' references a mutable list
all]l = all] + 1 # changes a shared object
>>> args = ['old-value', 99]
>>> func?2 (args)
>>> args
["new-value', 100]
4) MR A SR
>>> def func3(args):
args['a'l = 'new-value' # args is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place
>>> args = {'a': 'old-value', 'b': 99}
>>> func3 (args)
>>> args
{'a': '"nmew-value', 'b': 100}
5) A HI I
>>> class Namespace:
def _ _init__ (self, /, **args):
for key, value in args.items():
setattr(self, key, value)
>>> def funcéd (args):
args.a = 'new-value' # args is a mutable Namespace
args.b = args.b + 1 # change object in-place
>>> args = Namespace (a='old-value', b=99)
>>> funcéd (args)
>>> vars (args)
{'a': "mew-value', 'b': 100}

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

PRAPIRRZESE: fUTNECE AR, s M nTR AR S, B, Rl frAl2E X linear (a, b) (R
Bl EREL £ (%) KRBT a*x+b BY(E. FTRABE PA N iR 3k

def linear(a, b):

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

return result

B — AT R

class linear:

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

b) :
b

(Faksn

14 HoOF #1157 Chapter 2. %52 I io]’%
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(£ L£50)

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

EFRIERT,
taxes = linear (0.3, 2)
e — AT N2, f15 taxes (10e6) == 0.3 * 10e6 + 2.

AR G 07 ARk R NS HLAE A UGS . (H02 SR TR T R B T ek ok 3L
A

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

XHGN] DAESRE 2 AT IRIIRE:

class counter:
value = 0

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

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

def down (self):

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

XH inc (), dec() M reset () FFRIOYILEF—ITEE B ZA R AL

2.2.12 0{a7£ Python R HINIER ?

— ORI, EHEAFI T EZIK copy . copy () B copy . deepcopy () « ARFTAXRERATLAL G, HZ
BRI T AR o

FBEXF AT AT RS . BlAN TR copy O A

newdict = olddict.copy ()

FEA T AT ) 7 A 5

g pycharm a
g @' PyCharm B8 RRER: =T
N -1

=& “pycharm” 3% & @ ‘ @

A Ak AR e & AR % % PyCharm % W s

22. BlES o3, £ 15T 15
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’new_l = 1[:]

2213 IR BIRRAF A ?

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

2.2.14 BRI R TIRREGBHR 7

HHERVEZMOABIR, FAXMRIFABRIERA SR TEAR L, RIS 2H— DS IR E 2 A
def fll class iEAWIRAN, EALXFFIL N IR(EE— DTS, FIEATA:

>>> class A:

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

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

ATEHEMYE, SIA AR BRRERIVE TSRS A RR B AR, Pl L A
EW%A%~¢§%O@%%%%%%W%%%ﬁﬂﬁ%aﬁ%b,@ﬁ%ﬁf@%ﬁ%%ﬂTﬁ*&
—BORVARIACR R R B 2 “HLE” FREEMARR. FRAMRER B RIR A RET B
1) AL 5 A AP R e 2 07 AT RE S A A
7t. comp.lang.python ', Fredrik Lundh & [m] # A ) RN 1 2845 o — AR 28 L
BRARE I AEAR AT IR LB B 5 R 48 7 BT I IME—AE: i (FR) A S RS IFRER)
AT, EIRAATEF——Fr A B AT 24 FROME—InR e PRI BT 48 (drds 250m))
A ZAMATHI A (FR) -
------ HHARIR A B E A IRE 4 7 BURA A 4 7 A SE A F !

2215 ESERHANMARRITAL?

1 51E Python HNIZHAT. B EX B 1

>>> "a" in llb"’ "a"
(False, 'a')

M5 A s AT R FaR A [ 2 AT, PAEACE & SOPAH 24 5

’(nan in "b"), LIP

A

’"a" in ("b", nau)

|

XA PRI AT (=, += 55) KU ENFARE IR AT M e 4 T iR B AT -

16 Eo4T, 115 W Chapter 2. S RERE
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2216 2ZHS5 C Y2 ZHEHFEHMERT ?
ATH0 . HR AT

[on_true] if [expression] else [on_false]

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

f£ Python 2.5 I ABCTERZ 1, 5 WLABIE 12 Bl 2 e 5 A

[expression] and [on_true] or [on_false]

IR FCEF A RIS, 2 on_true BAA/RBAEITFF 220 MRV R . BTA, A ... if

else ... JERXRESTI,

2.2.17 ETTLIA Python H{ERENHEITER?

LA, GEFZTE lambda HH{E lambda KEHH . WS HLAT =4k B UIf Bartelt {175 6 {0AD :

from functools import reduce

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

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

# Mandelbrot set

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

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

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

# 1% 1%4 / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

HAEHER B, BRAF

2218 RYWSHIIRPHMML (/) BRTABR 7

RESEG IR PRI R R EZHINES R IR EITE S . URAETES A SN R4k TR
MESZAURCIETE SRR BN, SHAXTTENRW BRI ETES . fIil, divmod () Jg—ME%
IBRAL ETE SR AL B 1 SR R iR

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

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

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

22. BlES S5, £ 115T 17
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>>> divmod (x=3, y=4)
Traceback (most recent call last):

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

2.3 BFMFFEA

2.3.1 M RE <Rt 0/ I EE S 7

FHEE /IR, WTE \BEREZ BT — D Z M — A NG ECR G TR0 RIS BN, 2L
e SO /A\HERI 7107 (HUERIAY 8), WA

>>> a = 0010
>>> a
8

Ut EAR R R . BTN RIEC B — A NG BORE X A7
TR RGN . BIAIFE Python iR g i A

>>> a = 0xab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 At 4-22//10 5RE-3 ?
REZRATIELD 5 JAIERY § —8 WRARRZXFERER, Hf B

i==@@// 3 >3+ (1573

ARG 20 1) TR . C FIRREOR RS — 8, I HAiRSEBaE 1 // J WEAPRENREM 1 % 5
MIERS 1 —2

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

2.3.3 IARFIFBRRRDHT ?

XFEE, AN ER int () BAMES, Bl int (1144") == 144, U, Al float ()
BEMCR TR SR, B float ('144') == 144.0,

BOANREOL T, X SEEES R AR ok M, B int (10144") == 144 S HEAE, W
int ('0x144') £5| % ValueError, int (string, base) 2% LS5 HH ZEET,
Bl int ( '0x144', 16) == 324. WUERFEEELCH 0, W% Python MUMIMEELACF: KR 00" Fm/\
b i1 I 1KV =F7 A i 118

WERAR R B F AR NS, AR NERE eval (). eval () WHEXEMRZIH
AR BN BE 2 A H A AR AR B B Al RCR 1 Python kX, Bl an, 5 AT PAE A
_ _import__ ('os').system("rm -rf S$HOME") XHHMHIEVREIZ H .

eval () B HAGREFfRE R Python Fib AR, XA eval (109") FFHOEEA R, Bl Python
A ST HE A0 CO” BRAR) .

18 L6, #1156 Chapter 2. S RERE
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2.3.4 I RBFRIRAFIER?

BN RCT: 144 g AP 144 nlfli Fl N B R BUM S str () o WSRARERIR A 7S ik il sk Ak
HIEC, AT N E BREL hex () B¢ oct ()« FEH PRGNk, #5215 f-strings 1 formatstrings £ /N7,

BN "{:04d}" . format (144) A J% '0144" i "{:.3f}".format (1.0/3.0) 4i% '0.333",

2.35 I{TIERIFTTE ?

TCEBMU, HFRFR RTINS FERZHEIEOT, N AREEZE 0 45 A o A 1 —
TR B2, SRR ZE AT DR & 2L Unicode XXt 4, 2 1io0.StringIo X4 o}

array FB:

>>> import io

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

>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sio.write("there!™)
6

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

>>> import array

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

array('u', 'Hello, world'")
>>> af0] = 'y

>>> print (a)

array('u', 'yello, world'")
>>> a.tounicode ()

'yvello, world'

2.3.6 nfa{EAFFrEREMERN/GE 7

GCEZUE SR SiE

o SRR B — AN KF AT A R B R RO i X e T I BRI T A AN 5 iR AR
AR XA TRHALTE T case 51919 2 HIY:

def al():
pass

def b():
pass

dispatch[get_input ()] ()

dispatch = {'go': a, 'stop':

b} # Note lack of parens for funcs

# Note trailing parens to call function

o [ NERE getattr ()

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

LR getattr () AHTARMIA G, WAL, KL, BREE,
FERRHEPE 2 R B T ANy, pildn:

23. BFFHH
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class Foo:
def do_foo(self):

def do_bar (self):

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

i locals () KT BEEA:

def myFunc () :
print ("hello")

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

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

FIPAH s . rstrip ("\r\n") \FRFH s BARRMERBA B8ATRF, AR RS . a2k
frep s R AT, HARRBAILDNZAT, WRHHER A A7 R T4

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

L. "\r\n")

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

'line 1 '

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

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

B AR M) o

XoF T T8 A ARATT . BOh TR MOE T 2 M AR X4 split () H¥ER— AT EIRE DAZ#
B, ARG int () B float () ¥Fm T IEHIE AR I BUE. split () ATk
By7sep” 2, 1T NBATHE T S HEAF DASMEG 23 BR AT 5 O

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

2.3.9 'UnicodeDecodeError’ &’UnicodeEncodeError #&izEHA4ER?

T, unicode-howto

20 Hos W 15T Chapter 2. %52 I io]’%
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2.4 EgE

241 BHEFKIBT . ZI0FTI0BRERE ?

SRS, XTI e, RSN TWRA T R B R S
* NIAl#Y) Python S EA AN A BEAF A . A< FAQ & ERE ) & CPython.
s AT RERIRIE RGN R, UHORTERIE 1/ O BZ EARNT
o TESAAERATS AT, BARZARBIFYT H iy Al (IS0 profile Bidh).
o G GHEMERARE RVFETE RS RN (FSH tineit BR).,
. ﬁféﬁ?@%ﬂﬁ%If\ﬁ%ﬁ?fﬁ%%%*%@”ﬂz%ﬁ7 A R E RS GEd Bl s
WA, ni# Python AURS AR Z 3. PAN @ —LEn] AR F ] H2 32 1R B /K P — i ) -
o (EERENETNL (BOEBC RIS ) AT RAT AR HeS e ARG b A A B3 o KA SAd
o I IEWARIBHRSSH . 225 308 bltin-types Al collections fRbk,
o DhRUE PR AL A T AT IR LRI SR B R, ATRE OREORRRORIE) T REER AR TR A
FHP XTH C oG, BIAPE RN — Ly R, LR ER. B, e REH
list.sort () WEGESAMKE sorted () MEIATHNTY (B XEE &SP ERRG, HSH

sortinghowto ).

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

WARARE 215340 Python SRV FR M, ASAAH—L8 T H W PAIEARGERF SR, BilAn, Cython W AKFRSHE
2y Python AURS A iy C 9, I H AT ATEVFZ AIFAY-F-F _EfdH . Cython WJ DA Ziis (FHmT3E
E‘J?‘éﬂ?ﬁ%) KA BT RS I B . ARG C iR BEA(H O, MTAHC W5 C ¥
JEAEHL.

S Y

LI VRS /) wiki TUH .

242 BEANFHREETE—ENRAYFEREMTA?

str fll bytes G RANAN, FILH 2D FAFRIERAE - EICRRIL, B AT A 848

MG TE—MUFOLN, SOsfTiEb B A R ik r .
RHERZA str MR, WHREFENRZFENTRA—MIIRPIHAELRAATAN str. join ()

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A — M EEAMB BN Ik io.StringIo)
WERZA str MR, BUENAER (+=25F) ¥ bytearray X4

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

24. MHE 21
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2.5 5 (tdl/3R)

2.5.1 IMAFE TR TR Z EIEITHE R ?

KM &% tuple (seq) APFHMERFS (SEhp LRALE AR ) St BA MR HES ST # R [7] 5%
HAyodl.

i, tuple ([1, 2, 31) 774 (1, 2, 3) 0fituple('abc') j74E ('a', 'b', 'c'). WHRSE
H—ATCH, EASREEIAS R E R X5, P SRARAE & 5 X G2 15 Sk T2 s Al ) R
A tuple ().

HRAMERS List (seq) RPRHERF A AT 2 ARG 40k HA AR R HES N7 AR 1) 2% H g 2% . i,
list((1, 2, 3)) ™4 (1, 2, 31 list('abc") %4 ['a', 'b', 'c'l. WESBEH—1F)
%, B2t seql: ] IFEAIE—REIA,

2.5.2 HARGIHFS?

Python ¥4I F IE3 B A BU/E R F 5 B8R &S 5. X TIERTES, S—NF5 R0 1 HEANTFE,
WKBEZEHE . X T BT, BIECE— 750 -1 EIEGEE —ANF5h -2, K. nTPAAH seq[-n)
A4 T seqllen (seq) -n],

EHRBUTSASRIT . Bl s [ -1] BERIR TR R IRA— D7, X AR 7AF
H AR R RIATAT -

2.5.3 tnfarLAE R BY I A& A S ?
{#if] reversed () NERE:

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

XA SRS, T2 F S — A B WP (4T B AS AEA TR A

2.5.4 30{A] FIRPHIRE EI7 ?

A RAATICERAERF Z 7 I TE4EE , 115515 Python Cookbook:
https://code.activestate.com/recipes/52560/

WEREAN RERHFSIR, WX HITHY . R MNP R TH, MEREE

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]

RPN R P CRA T AR e (R EATTRR R hashable ), JX3EH 2 R

mylist = list (set(mylist))

RPN R R, MR T, AR 251

22 E30W, #1156 | Chapter 2. S RERE
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2.5.5 N MFIFRPIBRZ A0 ?

XFT MR BT, —Fh AT BRSO 2 B I R A A AT B R A (FUR A 5 PO A A 2
PEAT R e A IE RS AT B AC. ARSI T =Fh0r 5.

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

) Fte 3T AR A bR A

2.5.6 tnfaE Python thGIiE$4H ?
%)%

’ ["thiS", 1, "iS", nanu’ "array"]

G RAEI A AT 24T C 5 Pascal £(2H; FZXGIET, python S 0] A& ¥R 2 AN Al 2
R

array SHUAFRUE T A BA SR R i B E KA R TE (BRI RGEE I #G . R,
B IRAHAL Yt e T A A PR S IR AL R 254 o

BRI Lisp B3, AT LAGE I SCZAEY cons HAIL:

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

WERTE AT, W PABE S R ou . X HUBLLL lisp car 192 lisp_list [0] , A odr K2
lisp_list[1] o FUATEARHHE BIITREMIRHMEA XA, PO EEH H AT Python 511218152

2.5.7 WA RIS HTIR ?
ARl e il A — MR R 2 HE R AL

’>>> A = [[None] * 2] * 3

WERGATEIE, BERAZ I :

>>> A

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

HRE, MIRGIH—TURERS, SFENAEZ OB RN

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

HA AR RAE TR~ WP RITER BRI A Z ORI, © R XIRMTI . *3 Al Tx
KEEN TR0 3 510 MEATHEE AT Ira1T, X — AR 21 .

BRI MIA RSB — IR KRR, ARG H AR TCR A — R R 0 2ok 5

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

RO T — M 3 ANREEN HIRFEIZIRAYS IR . AR AT AGE I 51 Rt X

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

25. I??'l (igﬂ/gllﬁ) % 31 ‘m‘ , ;j& 115 _BII 23
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BCE R T AR B B PR 9 R ;. A e 44 )2 NumPy

25.8 B A ENAF—RIIMR ?
A DA 92 e

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

2.5.9 At 4 a_tuple[i] +=[item’] SERITIER S| ZFH 7
B AT R LR, RIS SR T MALISFAF, A Python dEAE RIERIAR
S PR 4

SRR AR AEAT AT TOZH 418 1) W] B2 G 0 28 il ) 9 it R B A (4 1 DU e ol IS, (EAE B3R
ITAPA List il += K286

UK S XA

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

TypeError: 'tuple' object does not support item assignment

KA FRE R RS WA 1 2 5XR a_tuple (0] MM, TZMRHN (1), HEFRNR 2, HY
FANKE 2T AR 2 I TR 0 SRR, FUAFATA GBS ST AT R TR I AR

FERJZZ AL, DA ISR AT A B ) KBS Xk

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

TypeError: 'tuple' object does not support item assignment

Hi T IRALR RIS, DRI 22| S
SRS {5

>>> a_tuple = (['foo']l, 'bar'")
>>> a_tuple[0] += ['item']
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

KAEFEH R NERIZ, A — R NIZHRA SRS BORA RS, (HRESMERIEAAR T

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

M RXAE, RFREHIE () WPR—DXREAT __iadd_ BRI, ERXTERAT += 158
WL B, I HLHGR MR 2R EE ) (0) T 030kUE, __iadd_ SFH TSR LA
extend HR %I, P THIRFLATATLAGE += 9 1ist.extend Y “PREETX” :

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

[1]

AT
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>>> result
>>> g_list

a_list. iadd__ ([11)
result

a_list Frsl HpxI e sz ik, M5B BB R LEHPIRES a_list. MEMRASREH
e, R ERTIN a_list ZHIFTGIHE—XRETEE, AR KA T IERAE.

it FEFRNTR TR BT, KRS R T

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

TypeError: 'tuple' object does not support item assignment

__iadd__ WIIIAT, WIAIRGE 7Y 5, HREAR result 510 T a_tuple[0] ELFR A H—
Xtge, maRETIR BT IR, O n4L R AR AR .

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

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

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

2.5.11 IMTRHE M IR PR E — N FIREITHRF ?
FEMNGIHEICHREA T, WERIERTHT , RIFEREHRRITR.

>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs

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

sorted(pairs)

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

>>> result

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

2.6 HWHR

26.1 Htam3d?

KB PATIIBE R BRI E X R R, KX PRGBSO SIS 5, LIS EE TRET
BaEEAEGE (8r) At (k).

FAPAEE T — DA HANYE, PRz AE2E (ES) , BRI LMEER ¥, XA n] DS i
PR LA X AT, Bildn: AR — > Mailbox ZEFRALIRAE I EA T k., BRI
MboxMailbox, MaildirMailbox, OutlookMailbox T AbFR& Fhis Z HBFEHE = .

26. H% BIBW, L1151 25
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262 tARKGE?

TSR R SOP R RTINS x BRI, EERY x . name (arguments. . .) .

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

2.6.3 {ta self ?

Self HJg FEME—NSEEIAFR. Bl SFENBHENLE x , H)5VE meth (self, a,
b, c) %br ENIZGHHN x.meth(a, b, c) ; XTHIHMNMTESHER N neth (x, a, b, c) .

FBIESF A L LR ET ik L AR b XL “self” 2

2.6.4 IfTIEENRED ABTELRJH-FRE—ZH] ?

Al A B PR AL isinstance (obj, cls). fRATPASRME—DICH NN E BN IR ELE NN R E R
HIEEZ ALY PR — K sLF, FUl isinstance (obj, (classl, class2, ...)), HHA]
PAKS A AN 52 2 75 4 Python [N B SR i BE—ANERUAINT 4, 4N isinstance (obj, str) B

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

WHEERZHRBRFASGEEN M EEXEM isinstance () o SRRIRETCIF AR, LMK HE
[0 52 AR FE S 8 U7 R B E AT R, N 2R AT 5 2 AR B & T A JE RN [ 1)
Fo BN, AR — D PETHE LSRR R L

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

BT RAE A K EE 4> search () 5k, ARISTHMNE:

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

class Document:
def search(self):

# code to search a document

obj.search()

265 ftAaREHR?
ZALR— M X RIS (WA BT o REER — DX x IF ARSI p— A5 SR AT
Ho BETABIEE AN, BARMEUEOGEBRI IR S B, IR AT AT < RN TIA

Python F2/7 A AT DABRAASK IR ZAT . B, ARSI T —AK, ERATHRLIT CF, ERIAEA
OIS ISPNCE

class UpperOut:

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

(N oiaRss)
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(£ L£50)

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

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

TEiX B Upperout KREFE X T write () HIEETMH T2 self. _outfile.write () FEZH
B SR TFIFR R KRB I A B RS T2 self._outfile X%, ZILEZHET
__getattr__ F¥ERFEMA; EHSH ESSE TG EREEINEZER.

TR T BRI OCR UL, RACrT B S 2T i, 24 5 PR B 5 s s Bk B, 2R
WAE X __setattr_ () ik, HHIXEAEULBU/NOEE. _ setattr_ () WYREARSLHREA Y
FPAF A

class X:

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

KEH __setattr_ () LIUIBN self._ dict_ KA H GRAFHIIRST XN 2 T3 i IC kR
Ui

2.6.6 IMTMNBEEXMIRESSRRAERPE LN FHIE?
{FFNER super () HBE:

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

%} Python 3.0 7 iR A, G3mlAEIEAE( Fl 42 XHFi%Ul class Derived (Base): ... Z KW
FE X, AILAKFTE Base (8 Base T —AEY) i X meth () J§H2k Base .meth (self,
arguments...) . XH, Base.meth @—MRIEMW T, FILETRERML self SH.

2.6.7 WITERKRBEUEEH S ?

PRAT PAH LRI —AS 34 I T 9 BT IRAE o AR T B8 i) N 2t Bl 2 A % 44 B (. M
P—F, WMRAREES SR E (BIARIEEE T RYE) MBS, XA AR E . B
E

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

26. H% BIW, L1151 27
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2.6.8 nfa BIERISABUBFIRIERTGE?

Python SCRFFSEAEFIFS L (78 C ++ B Java I8 L)
RS, A E AR BN TR, Wi AE e 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

XFALE c KL HE isinstance (¢, C) NE, W c.count [FFEMIEN C.count, BIEi c B S,
WEM c.__class__ [T C fYEEREE LA FA L E,

HE: £ CHENTENTR, B self.count = 42 XEMIRECRAE self B SW 7 HidE 14
Ry”count” PIANAH LM . AR BB 90w S E R A PR A B TR IR R 44, LIRS TE YA N 2 Ak
-

C.count = 314

BRSO AT

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

SR, FAFHE T ERCR 0 B R Y7 Yk il — ] B R 2 e 4 -

def getcount () :
return C.count

ﬁn%éé@ﬁﬁ%?&%*@%%, PME A MEHOE L— 2 (BURBM R AZ G ), A2t it 1 Fr
LOESESR

2.6.9 fnfa7E Python hEHMSEL (FHE) 7

XANE RSP BT Ik, AR R 1 5 IR i e A R SO
15 C++ 1, REEHS

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

}

1 Python W, UM% E — MR AL, [ BOAS BRI A ol piln:

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

RXAGEEAER, B R
PRt ] Azl 2R RS RI3, Blan:
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def _ init__ (self, *args):

AR IR 5 3538 T B A D7 4R 3

26.10 HEiRX{FEH __spam , BRBE—/1%XF _SomeClassName__spam RFji&iR
1%'%\0

PASUR R 63T Sk 28 B e “TEA4 7 DASRAIE— o g SO AL A% 5 14 g B il A 8 5 3 AR A
__spam RS (ZARIHPIANTRIL, L8 TRIL) ALY _classname__spam,
Horp classname SZER T AR T R LI 24 BT R A FK

XA REPRUEAL B R SN 7 475 98 AT LA )7 _classname__spam” Jgi o4, T4 722 8 {H t7E X 52 1
__dict__ Hu[lL. ¥Z Python FEFy G MKRHERAE I X P ALA 2L B4 K

2.6.11 2ENT __del__ 7%, EERMEBRMREZFEAE-

XA LA RER A
del {HEAIA—EWH __del () —BEHZBDXZRAS TR, R (ST R38F, A2
_del_ ().

WERBARAE A e (B, AT — D RHEI R, ARG A — DT RINERR), W
SRR KT A 2R B2 . 45 Python /R &z T— MNMAEEAKAG X FETEER , (HAEEIRESA 5] H
WEGER G, BIRIEASTTRERR BB Rz T, WL __del () HETRESTEA T RN AL B
BB . XX T EI AR, RIEEA T FREER S, X% __del () WHEPATI T
BRI . BIATPAIETT go.collect () SRl [El, HAE—SSRE0 T, XA S EIL .

RUSH G ESS, (HAEMS B LA B close () F¥ELMELE A 522 J5TE SR 52—
F . XFE close () HIETPABERIM RS H X 20 @, AEEZEMA __del_ () V%
_del_ () ¥ close (), ItH close () FERAARTTDAREE—XF 52 £ vk i F

T3 — R EERE | R ] weakref Bibl, 2B ARV EFE X R AN IG5 [ 8. fildn,
PR B S5 A N2 H A M R e s | B 555 T (AR SR 24!

WJE, AR __del () JRGIESH, SHEEHEITHE sys.stderr .

2.6.12 nfRERLETE R FTASEBIBIFIR ?

Python ANEREFK (BUANEIA) HYFTA LB BT DA AR R Bt A T amAe , DA I P B S 1l Y
55951 B 2R R EZ T A 5L B .

26.13 Hit4 id() HERERRTRE—H ?

id () IR E—AEEE, EEBCTE T S 0 A fi J ST N PRI S ME— 1Y) . [ CPython HY, T2 XS N A7 b
Ik, P 7§EEEM WA INER A 25, N — B BB R G 0 A A P RO AR R L. X1
TUER T X R

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

XA id J& T2 BRI RO, FFERAT 1d O VMG RN ER . SR fRER A id X R A7)
AT REEPRAS, HEEXHZX R 75— 5] -

2.6. W& LT, H1156 ] 29
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>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> 1d (b)
13891296

2.7 1EIR

2.7.1 O Gl3E.pyc X ?

W AR R TR (3% H 247 2 g% SO 85 SO B ) . S SAEXT N, . py SCHITE H
KM __pycache_ THE FAIE MG ERFAHEN .pye XM % .pyc SUHRI ST T LD
SREEXIN Ly SCAFAARE, FERA cpye MJEE, HIEEINEETAIE T R E python AL
A . (520 PEP 3147.)

ToyEANE . pyc SCHRY AT BEJE L2 A S RSO B SRAFEAUSR M) @, X IR __pycache_ FHRT
YRR . 28GR, A RARDASE— 1 PRI R E DA S — P By e az 472 e B gl mT e 2 2 ) Je
M3 Web Jil %5 #tJE T X Fpig ol .

95 B T PYTHONDONTWRITEBYTECODE FRIEAF &, 75 W4 {R 5 A B I H Python H 45 A1 2
__pycache_ THRIFHEHFHEILETG AL THZEMEE S (BUR. fE6E25055E55) Bt 8 sha)
& .pyc 3L

TR R ZHIE 4T Python BIAS WAL A, BIASAIE .pye K. Biltn, WBRARE — M Hm 29
B foo.py, BEXFATH M xyz.py, MIRE1T foo B Gl A AL infr % python
foo.py), NN xyz @ —4 .pyc, FH xyz @9 FAN, HASN foo fllE .pyc XA, HH
foo.py AMEBFAN.

WERARTT BEA foo BI# .pyc XA HI AR R AMBIIRAIE .pyc XM
py_compile fil compileall i,

py_compile BHREEE Al gL EAIR . —FBIAR R EAMME AIXER T compile () AL

AR AT DA

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

KR cpye XMHB AL foo.py MR E NH __pycache_ THZ (BEVRE AT PAE T AT S 4
cfile REHIZITH).

PRIBTT A compileall il { ahdwid— A HEHEZAHR FHFTA . BAARMEETLRIEM S
TR RFFHIZAT compileall . py H4RAAL & B4 Python SCIFAY H Sk 12

’python -m compileall .

2.7.2 A BI S RIRIR B R ?

BT DA AR TUE LR it name_ 4RE| [ CABERZ AR, AR EHIEN '_main_ ', &
PR AT @5, Eid S A2 R b ey AT RS B, HFH R _ name_
ZJa . AT IEHE:

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

if name_ == '_main
main ()

30 BT, 15T Chapter 2. SRH¥REE
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2.7.3 MTILBREEZN ?
BB AT A T A

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

R R AR AT DA TR 3R

* HILFA foo

o QAT foo A5 4 AL

» foo A IFHITIHINAT

» foo 5 A bar

o QE T HT bar 1975 2 R4 &

* bar B I IR T

* bar A foo (32— (no-op ), BENEZA 144 foo IR

¢ bar.foo_var = foo.foo_var
IJE—RMT, 2R Python ib B4 fif R foo, T foo HYA RS- P MLATIAR 2 S Y .
MR import foo , AFEHAERRAM PUIH foo. foo_var W, SAEAERFERIHE.
XAFEA (24) =Ml BRI

Guido van Rossum ZEPGHAAME ] from <module> import ..., H¥rgREBHIEERT. &RTE
A B R n e SRR B E ) B R X R AL B T ARSI A <module>.

<name> ,
Jim Roskind ZAEREMEEH 4% AT I A T2 3K -
o B (BRER, RBFIARE S ARELNE)
« BRI
o WHEAH (BN FAERGEAR 2 RZR).
van Rossum NEUIXFHE, B FAHIE—NREAER T, AESR 206 55A 3L
Matthias Urlichs Z i A RS, PAEE AT EEHFA
X SR R EHEF .

2.74 __import__(’x.y.Z’) iR[B] <module 'xX’>; d0{a5KEL z?

Z B importlib HHYEEL import_module () :

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

2.7. 1% 3T, £ 1151 31
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2.7.5 ﬁ?ﬁ?ﬁiﬁ?-‘%)\ﬁﬂ"lﬁ&#i%%)\tﬂi RETLRARRHEK. AftasX
?

TR A Bk 5, Python ARSI ABCHUR S USSP R AR, 75— HTFE
RESRA NIRRT o, AR R S S A AR, IR 2 BEAKTHLIE YR AT R BT AT 2 0K . 2358
T S L S AR, AT DA TR B

import importlib
import modname
importlib.reload (modname)

e EAEORANE 100% 07 Fo—2%K o Rl @ a8 an R i a) p s

from modname import some_objects

RSB I AR R o MR 2858 S0, WA & SR B YRS Bl DABE B 265 L. 31X
FIREFEA TP JE T A

>>> 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

WERFTEN ISR RA AR, PR A Ot B -

>>> hex (id(c. class 1))
'0x7352a0"

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

‘ pycharm
‘ g PyCharm REELER: RILT

=

B & “pycharm” 3 B @ | @

e A wE R $ B AR %R %% PyCharm % ML AR

32 AT, L5 Chapter 2. %52 I io]’%
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3.1 A1t 4 Python fE F4et R 53 4HES) ?

Guido van Rossum Y40l e ifbibA7 o0 AR OUAE, JF HORKER S 1338 Python R JFHUTHMIEE . KEEL
MNAE— B[R] et & E B AR

WA THR/AT AR S, TS BN 0 415 N R EEE Z A LA . /K CREF B
XEEA AL A B

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

RN E, WIHIET x++ 154, HgESMIRA R ORIt B2 258 F w1 C 27 s
WARKAMITEE LR, AR 2TEx > v o i/ y HaED.

PR A T IRSERAERE S, A Python BN 5 KA g WUk v 5€ . AE C A 2 AR I HCE AL 5
7730 TEJ T AR 0 5 R AR E MR R IS 2 05, 4P (SRR ) 55— P XA A AR i
TS NS RAEIR) -

VFZ G i AR TR/ A5 R 5 e — A7 o XBSRRPHIY K, IR TR SRS, (AT SR
PARIREFF HEAT AT Y 1A BRAEE DU R, RV ZIE A —DBRAE (G140, 20--3017) . 20 47 Python HJ DA
SERLE 20 17 C B TAE . XA f TS ATHIRZEHRIE S - SR AT R A2 A 2 H iy
JE - B BT ERR A A .

3.2 At AaEBENERERFIFEMER 7

WA N,

BT, E115T 33
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3.3 AftAFRTERER?

F P R R 25 R B

>> 1.2 - 1.0
0.19999999999999996

F HIANiX & Python HH—4> bug, HIIAREXFE. X5 Python £ RBAK, 15 KEFG AT IR 5
S YN,

CPython H11j £loat KA CIEFW double RAMHITIAE, float XRMMERPAFEEHREE (i
N 53 4L) AR HEIE A E,  thT Python ] C #44E, I 0 AOME T A0 B AR 0 A {52 BOR AT
FIEHE . XEWERF SEAMS, Python T MR T L HATHIES , 55 C 1 Java.

VR T DV RA I -+t i 2R RO A RE ] BRI 3R B, FER A DA R iE )G

’>>> x = 1.2

|

H % AR (ER S T IERIAME 1. 2 CIERRD) AR UE, (BAREETE. FEUBMILE L, ShrfrtH
=

’ 1.0011001100110011001100110011001100110011001100110011 (binary)

BN T - A

’ 1.1999999999999999555910790149937383830547332763671875 (decimal)

SR 53 A0SR Python P iR 17 15-16 1/ NETRIRS -
SRR SRR, 1S I Python HUREHAY 3 AR —

3.4 At 4 Python FFFRRA TR 7

AL

—ANRVERE: RIEFATH R A ATARR, EMEFA T AR A E AW, I BAF AR SRR B E A
AR . X2 TCA MBI R Z X AR 2 — .

7 MLEZ, Python "R FAFERYAN SHCY—HE A" ATMBIVEEA SRFE 8 SOy HARLE, A&
Python w1, ALA[ZHEERASF 74553787 RN HAAE -

3.5 At awsMEREENLFIEARAPEXER “self” ?

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

W, EIHEMERE, SRR FESEESEET A RERAS . F3E self.x o self.meth () H]
PATEAE LB, BN AIE R X, W SLpl AR e . A6 C++ H, AT DAIE i i/ D Jey Ay
AR (R 2 RERR DS A S ) ——H 27 Python WA Rl Ar | piH , Ar AR Ar 48
PE SUABERRE . — 28 C++ Al Java i ilARifE ZRSEHIEERA m_ BigE, B fp e U e X siE =
RN

Hk, XEWEMRE RG] AR E R, ARERRRIEE. £ C++ Hr, W RAE Al
MAERERPEGEER R E, WOBMEH :: 28 4F - ££ Python 1R A] A4 E baseclass.
methodname (self, <argument list>)., XX __init_ () FE¥EEEAEH, BUEEIRAEZL Y
VAR R A W I, b DAy S 28 A .

WoJa, B T AR SRR TEYA R ST Python H g R AR f (ARFEE ) AE eR B A g 718 £
s OF B s 2 R) WRIE, s ARy SRR — NMIRERE N T 4 A L A8
MR AR, B2l iEELmn (B TRCRER ). C++ i IR EX— 5, H2

34 % 42 | , ;:Ié 115 W Chapter 3. 1£i+$ﬂ59£".%“mfﬁl%§
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Python oA A, AULCH TRXAHBIMGIAENSMRAIE . SRR self. var REFMBMEIR T XA
A B, XTSRS, MRS self. var EWRERX I RN AERE S ARG A %R
SEOURY H e SATTRYE, R AR AN S B AR AT A T AR i 44 25 ) v R 2E45-9F Python {2 A P
A 25N

3.6 At A aeERANPME ?

H Python 3.8 J1fy, RAEMIENY!
IREZR XM RI2FAT = AR A B

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

5 PEP 572 T e .

3.7 At 4 Python 33EELEThgE (BI4n listindex()) EAAGEREE, M
Hizhee (40 len(List)) f&FFLSCH ?

1E 4N Guido T :

(a) X THLEHAE, HIRFIRIE R RER D) P - pis (Fih et ) s FHAees A H IS
gt , BT BT By R e . B — N RATRF x*(a+b) X FERY 22 30K
5o x*a+x*b AR GRERE, DASAE s hh OO FFSA0H [l Fe i rO AR B
(b) METFNGAH len(X) ARSI, SEFITE EZRMRIAARTTRKE . XEFRATPICES: 45
Roe— MR, SHURIEFZEAY. M, HFTEE xlen() I, WATE RN x 2 H s Bl 1
e, SRR AR len() BIRARIY AR . 2BCA L BBUHAIRA get() 2 key() J7ik,
WE AN S IAT write() J7 iR, FRATE/R &S] H 2K
—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.8 Aft4 join() B—NFHBHEMARIIRI TASE ?

M Python 1.6 7oy, FAFHRALAF B MARESR I, MR J7 3k, X7 RS L) T AE -5 4 2 61
String AL & KRR LA DI REM ] . X EEHFITIE TR E P 282, BTk — 2R 7 SR
ANEF IR — 2

’n’ H.join([vlv, v2v, |4v, '8', '16'])

GERAE:

’"l, 2, 4, 8, 16"

SO A A PN LA Lo

SRR FR i EAFER SCA (String Constant) [ VAR R EMMBMES”, HERSWIFH, H2F
PR A g — N . ARG B AT R A FR_E ARV X B3k, A 12 4 A 3 e 3L
TESCF BT

AR UGE T IR - ISR LR AR R A AR R B R A . it R It
ﬂkgﬁﬁo TR, 8 split O N DFRPHEMUTEEGGZ, FEATEXFER T, 1A
&%

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

36. DHATRERSRTRE? w55 #1157 35
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SEXT AR SRR, TR ] d 2558 7 A oy B B 174 (BAEBOAT LT, IR R R 2% ) -

join () BFRFHRITIE, PUATERNZITIANS, @& UFo AT 778 LR 5458 7o, FHAEA0
JCRZIEHA B . BIERNSET DR P U 5, G H O CRATTHg . X
TP AR G A AR 7 i

3.9 FEASH?

WERBATG 58, W try/except HREGRCRM o SEFn_EAARRH2 B B0 . £ 2.0 Z Hi#Y Python fiRAH,
3P X A~ I

try:
value = mydict [key]

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

FA YR dict FEARATIMGAT A key B, XA WERAERXFERTE, VB0 BAZX G AD -

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

ST ER BN, WA DAE ] value = dict.setdefault (key, getvalue (key)), {HE]
PLZMM getvalue () BETEE, FATEFAE L RSN LA TITPAL .

3.10 H{t4 Python thiF switch = case {§4) ?

PRATDAE T — Y] if. .. elif... elif... else. IBWAFEMXIN TAE. %T switch {BAJEEC LA
T, H R AR R A DA S AT AT BRI I B A SRR B EPRAS, S
PEP 275 .

X TG E KB AT REME PP AT BRI 0L, AT AR — A>T, o case ELIR SR B) SR I A R &R B4

def function_1(...):

functions = {'a': function_1,

'b': function_2,

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

XFFXRPAM I, ATPAEE M getattr (O WERRAARE SR T EARE DR

def visit_a(self, ...):

def dispatch(self, wvalue):

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

BB ITIRA L, BInAGIh e visit_ o QEREAXARIEIZ, WRERAANZEENIE, XK
W R BRI I R _E AT A

36 % 44 _Dll' , ;j& 115 ‘le Chapter 3. i&'ﬁ-*ﬂ,ﬁiﬁml‘ﬂ@
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311 WEFEERESFENSE, MESRRETTRERKNSE
STHIG, ?

R RERZ, RS9 Python HERMIERR 2 /0—A> C MR, JEAL, 7R nT ARG 1] Python.,
P, —A>58 B LA S AR TR C LA S0

HS 20 SIBMSe, Stackless Python f—N5g EFBOTHIMRER AR, T DAk C Hitk.

3.12 Aft4 lambda TiEXAFEEBEIES 7

Python /] lambda AR REGLE1541], [F24 Python FIEEMESLUA AL I B 7E 236 N HTE 4]« R1AT
1£ Python 1, XA — N EW FEL. 5 HAWE S PAINYIEER lambda FE¥OK[H], Python [¥) lambdas
R —Fdcsr s, AR Eme e SRR .

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

3.13 T[LL# Python %5iZh#l3tH, C HEMESD ?

Cython Kl A7 il EERERY Python BRI A IFE] C 9. Nuitka j&—>F Python & C++ UMY
BHRIERS, B CRRE RN Python 155 . BRI Java, A[PAEIE VOC .

3.14 Python IN{a&EBH%E ?

Python P4 A 4015 e TS5 81 . Python [ARIESZILCPython A 15 | TTECRAG A AT U7 ) A% 52, IF:
10 55— FHLE RN ST I IERR, 5 BT 08 BRAG I 803 R A R AN 0T 177 190 () O 3 1 MM B For 8 B iR % 42
ge B T HATEIR N PRBURIRGETHE BRI SR S E pR AL

B52, HABSSEL (N Jython 5§ PyPy ), ) FTRMKHEA FIRHLE], Qn5e &yl mlicss o« ansLyRiy Python ft:
T T 51 VTR IRIAT R, X FP 22 53 1 g 2 3 30— LU b (i B AR 0] 3

fE—48 Python S8, PARAURY (7 CPython b TAEMIMRYF) W RESHFE/R SCIHRAAT:

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

Sebr b, (] CPython (5| BRI s BT 5, R ASBTIRIE R £ # & RPTRT—A3CpE. SR, X
EGEHY GC, X SESCHFRT G A RELAR IR E] B (FTREARS A E) ]k ) wioliedle (o) o
WA G 5 Al LA python SEBERACAD, TR R 3R PZ SR el ] with i54); Toie WAFEHIT &
nfer, XHERARLC

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

3. MEAREEMREPRNULE, MESFRRETRIFRENGESIND? 37
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3.15 %t 4 CPython Ffe FE G LIREIK 5 7

HoE, XA ChnifERitt, PILARERSHE. GEfY, FLN1HIIE Boehm GC . EH&ET X 4% TG
(%g%%ﬁ?é)%i%ﬁ@,ﬁﬁﬁgﬁi%é%%,@&K%%éﬁ%%@%iﬁmm@%b,%
BT )

24 Python fix A HA R FARE P, 50 GC L h— MR, ZESS7 A Python #, TTPAAH GC JF 2
MR BRASE: e AR E Y malloc() A free(), fi A Python AN FHAEFF FIREA 2 H € A TE M malloc() F1 free(),
M B EANTESE Python 1. PUAE, CPython w] DAIERfHLSZ P malloc() Fl free().

3.16 CPython BHEt At AFERAREAE?

4 Python JR I}, M4xJmyein44 23] 2 Python BEBG| I X S A B BREIL . ARAFAERRRAG I, Wn]
AER A XA OL C R 2 BL AL APt 2 AT REREIRY (IR Purify IR T H AR NEE) . (B
s, Python 7EiR i I B A I 2l B B D R

U228 ] Python FEREHUN BRI LENZT, TERIN atexit BibLaFT— AL, SRHIMERX LA A .

317 Bt LB LM TARTIREIERE 7

BIRFIFAMICAAEVFZ T MU, (HER I Nl H 25 AR . 7TPAN A ICA ST Pascal
okl C 45t BRI XM /NMES, ATPURANFEZERM RS, nTAME S — AT 84, i,
TR IR AR BRI A s A B = AR o4l

73— J7, FREAGIATE T Pl BB TRA A AR , Prf o SR 8 H [ 282,
HHBAEAE. I, os.listdir (. ") RIEFIR Y H]HRHR SR TR S QR H R i
T NSO, X I AT R 4 R R N 2 P T

TR N AR, XA — A U, WA BB ER BT OCER. SRR AR, XK
HEIRA ARSI R TR . R AZICE AT AR T AL key, [ HGERFTCHLAIAES IR A key.

3.18 3R Z4N{E%E CPython th3cIfa) ?

CPython /51| 33205 F 2 P AR K BEEIAE, AN lisp KUK I SESR o R S I FX AR G2 115 | ) T 4
B, FHAEBIFRIEEH T AR BRI IR B A K R A 8T
RFRRGIFIK a (1] BERMERA S IR RNRRG T X .

AN SEEATS , RS AR N F R T — Ly b A 7 SRR o B A S N (4 P 24 %4l
WIS, Sy B — LB A A, AEAERE T ORI LR AN TR BEE PR R

3.19 FHEIN{FFE CPython thscin ?

CPython F 7 M SCHUN AIREE A/ NIG A . 5 BARILL, XAERZEFOL T Atk (H nifcss Wi £
F) $REETHEAFROPERE, JH HSCHUE R

T TAED 202 i hash () WEREOTR I f7 #8829 hash fUR . hash FCRD AR B AN 4R
PEREA R T AE AR B4, "Python” [ hash {H°4-539294296, jiiipython”(—MEALA [ 1 FAFHR) 1)
hash {2y 1142331976, &), hash fCT I F1 08 B PR AP (B A B0 LA A SRR LAY
ANIAY hash i, XEEWRE T EAEE R E] -- O(1), M Big-O FIRIA -- KGR — M.

38 BT, £ 115 Chapter 3. & itF0/7h50 % Wil #
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3.20 HttAF s key AR RALHY ?

T UG AR PO SR ET S AU A fEDR A 4R B . AR n AR g, WIHE W RES KA Ae e, I
BHS A E RS AR . H2, d T Joe il X R TC I B R T 7 S, Pt Teik
EFIAPBUCEH . R)5, MR T IR A SRR A X G, ek s e, PO HISAEA R
RIFERIAE, BASKREE, WAEZGAE R REIRES A AR .

WER AR B PN RRG WP, NIyt R tuple (L) A1 —4ocdl, %
H5%12 LA TR AnAeny, bl DA /RS g .

EFE i — LR B2 i Ry 5 -

o WA HhE (X5 ID) S ONEEA, BOMARRI E— A MIEES B R, ERL
EARE] i

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

£5|% A~ KeyError S, PNH ATREMANY (1, 21 9id ST id K. Sk,
IMT == KBTI, AR is .

o FEHBFRAE N IEATAR S X B, RN AR SR AT A S B B 5IH, A5
ST RFHEATCIRAEER o

o ARSIRMONE, EETFHPAZBECEN]. MIREINSICEIB R, X AR R — 3
MEPABRBRROBE . Bl i — N E BN TIMAZR IR d.keys () HHEEMEAS ] H/ET LA B .

o RRPIFME TSRS, W ARCO R, WU , EAUOGE nT AR S HAG R TR X 45 4] DAfE
PSS ZAR A SR TC AL REAT A P AR Sy o S 1 3]~ ML o S 85 S A L ] 1) 28 14 I 3 e b
LA R B A5 IR A& S 8O0 R IEEE .

URFEEE, W] AR PAR iR R A TR, (B R AR AR AR AT PAKF— A ] AR S 4
AL, FEEBIRNEA __eq () Ml _hash__ () I¥k. RIG, WRABURG R 7 (5]
HAth BT hash (45K ) P IR IS B RIS A (EXE XN RO T 7 3 (BOHAEEH) Hh P PRE I 2

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

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

def _ hash__ (self):
1 = self.the_1list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) * 1001 + 1
except Exception:
result = (result % 7777777) + i * 333
return result

HE, W TR AR L B 5 R RS AT DA B SARR H B T REME T AR A5 A

AN, G KW, R ol == 02 (H ol._eq  (02) is True ) M| hash(ol) =
hash(02) " (Bl “ol.__hash_ () == 02.__hash__ () ), LiEXM B EHHETFH P, 405HEf
ANREWE R SRR, U A BT hash YE5HRF 2 A

Xt ListWrapper , SR RAE T4, AR BE R DA S 570 o BRAFIRIE R A S I8
it K A SN IE Rt A X e TR A S 2R A5 WA SR i B R

Al

=
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3.21 Hft 4 listsort() ZHREHFIIR ?

TEMEREMRE RS OL T, OO THER M Hi— 1 513652 — iR 2. NI, list.sort () X5kt
IV . TR —F 5, EARRECHIFISIR. X, SEHREHIr R, Hi
it BOR AR IBUAR I, WA S RN 2551 3K

WEREERBIFHIR, HHTNE sorted () B MWEREMRBER T IRATIR P RIES %, X HHET
HEFpFFaR . B, N2 Ak A I 5 419 % keys HEFF:

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

3.22 fn{ar7E Python g EFISCHEREOFE ?

H1 C++ Fll Java 515 F R LB 0O HIA TR 5 AR R RN A . VR 22 A3 ORI A 25 1%
ISR AT A B A R IR

Python 2.6 7R /il T —4~ abc i, i E LG E A (ABCs). R JEn A isinstance () Al
issubclass () RAGE LGB EEEH LI THER ABC. collections.abe filtgE LT —4HA M
i) ABCs #5|i1 Iterable , Container, fil MutableMapping

Xt Python, £ G A2 1Ak T DA i 20 P 04 38 24 PSR R 3RS

ARSI CFRE ] AR AR, ol DA e O — 4178 6. 172 Python At n]
PMENIEASZAT, PARROERIEAR [ BN BGOSR Pl e L e, ol DAGE I S
FIRfT L “HEAAD (stub)” BHUHEATIR B, WTDAREI doctest Fl unittest BHEEHE =J7 il LlE
ZORAE TR INRESE, DA B i A7 .

T8 2 IR AT AR B e Python HRAf RN . BRI AR P AR IS . e b, B RERE
i, PO HTEA REINARE P I R e J@ k. B, append () J7 iR ml— L NESIRA AR R A IHT
25 RO RN ER append O SEHR T REW I SATICERAE, (RN BT P A B I
e AR B o

WEMIAEFIRFEAH, I AR RER ERARA RIS R 5 T, —Fh B 88 AT A $5 A i [ 4
WIT %, EBSRTES AT S b AU Z 1 Sedn 5 IR E PR A& 244K Python 1 AR ¥R IR BE A
R, Ag ST B

3.23 Htt4iw®H goto ?

AT DA S Al ok S 3t “goto B544”, HLE AT DARS R B ] TAER) . VR NN S R R] DAy (A
9 C, Fortran MIHARIE F11"go” B goto” ZEMN A LT L. BiI4n:

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

except label: # where to goto
pass

ERAARVHRBE R IR R ], X HE PO A2 goto, TR .

40 % 48 _Dll' , ;j& 115 ‘le Chapter 3. i&'ﬁ-*ﬂ,ﬁiﬁml‘ﬂ@
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3.24 HHHLIRIEFFFE (r-strings) FEELIRFHIGERE ?

E@?mm7ﬁmx%uﬁﬁ4ﬁﬂﬂﬁﬁ:%%ﬁ%ﬁ&ﬁﬁﬂﬂ%%%%ﬁm%$ﬁ7%?x%ﬁ
EZEt

F S AR R T 7 AT 1 T SRR SAL A AL TS (R SR IE A5 4)
Ao HEHALFR B R UCRERS PR R AU N AR, LB B P R A VEOPERL. Bk, ALV
3 | e SR RHRLE S et 4 r-string 1T F T TROTINN H OB, SRR TR LA .

R IEAE 2 7 Windows B#AR4, , TERITA Windows ZRGEi F#RAE ] IEARHEL

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

WEREIEAE 2 DOS i o MRS, TH2Z LA /R Bl

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

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

3.25 Htt2 Python GAMIERIEL) “with” & 7

Python HAwith’ 141, B RERF— MU BAG AT R AGEA , FEIEAKIR AT BRI R R A S . A
YOI B XS5 H:

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

A& Python Ht, SXAEH A4 & AN B -

HAliE =, 0 ObjectPascal . Delphi #l C++ i IS AY, PRI PAZAN S RIHIANE 70 FLaa A 2 it . X
e TSI EL T - R AR A TE S R I I B B A I

Python i I ZHARA . SFeAn] RERHHE LA TS5 AR PE . Rl PAZHZSHIAEXH SR 5 sl 5l 57 )
Mo XAAFICTAE L ] B PSR 5 | e A A @tk JRilEdt . eJRfE s A E e

B, RALA AR B

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

AL B AU — N4 07X WU M. SRTT, Python sy 5 R ilRE i — i (R 2
BB, SR AT WA A2 ) MERAR, BRE A with BT gt i, Python 1)
B AR B ) S 3 S PR A

SR, Python W] A R AR FA S B with” MIZEIE FHHE OB AMUISEY) i 2k, AU

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

kA

ref

ref.
ref.
ref.

function(args) .mydict [index] [index]
21
42
63

Q o o |l

AR AR S AT B EIE R Python FEIZATIHRMT 24 FRGEE 1026 —AMRA A 5 2T — U A
#r.

3.24. A ARIEFTHER (r-strings) Z?@I}Agﬁﬂﬁj%‘é gl 41
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3.26 H{t2 if/while/def/class BRI EFEEFT S ?

5 BT ] S (ABC I H KRIETRZ ). HIE—TRXD

if a == Db
print (a)

_la‘

if a == Db:
print (a)

TERCE MO AR 5 — 2. iR, B FAQ MR B, B S RUMIEN; X2k
T BB A

T3 RE RN & B S A TEIA S R I S AR B 2 TS AT AT AT R 6 5 SR b i 75 280
Ik, AL XIFEF SCAR AT NG AR AT o

3.27 Attt 4 Python #HIRFITANKER FTFERES ?

Python AVFATERIH, TEALRIS SRR R BT -

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

WAL, STHE I P E D AEL AT, WERZIRIEZ TR, AT E E—17 i
5. XEATWAT AR HHEY A SRR iR

AN IR S 2 FEOEAZ W 5% BN

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

]

XMFIERERAAICR, HEFR LA = "ee”, “fiefoo” FI"fum” . SR _EIZ-5 AT DAREG X4
IE/ )
SOV R BEIE 5 AT DA 2 R AURD B2 5 A Al

42 H50W 115 Chapter 3. &+1F15% & L iaE
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cHAPTER 4

REEFEE FAQ

4.1 & R Y HE B o) =R

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

1E U ES % h BB E A T A WARE RS, (WRIRE 2 THARERRNZ, WTRABGE X —42)

ST =4, 154 Python Package Index {2 Google 2 HAh# &5 %, B “Python” i E—4
PR B KB I 2B A R T

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

AR BIREIRAG O, ATREE R WA, S0 A C, C++ sl A4 1 24T 5 S 31 S
TN TR IR W] e B TRAS SCIFRY, e mathmodule . ¢ SXARRY SCIF AL C ALY H %
Hr (fHANE Python Hg).

Python 1 (%/b) 45 = HpiHe:
1) {iJf] Python Zm 5 1EL (.py);
2) fiH CHwmEHShASmERE (dil, pyd, so, sl%);
3) i C 45 - HEE R MRS OB, BREULS I, HiA

import sys
print (sys.builtin_module_names)

B51W, £ 1151 43


https://pypi.org
https://www.google.com

PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

Python Frequently Asked Questions, %% 3.9.1

4.1.3 7 Unix chEHELE Python BIAR ST 1T ?

IR B S AU P ATHY, FFHER—ATRRELA #! FFk, JETHER b Python MR BRAE .
F—E A PAAPST chmod +x scriptfile B chmod 755 scriptfile &),
FoRAREMMGE, REENTE:

#!/usr/local/bin/python

TEXCHFER—AT, BNARBIEF-& LY Python ARREER I BEAR .

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

#!/usr/bin/env python

24 CGI A X FEML . CGI A PATH IEEAF Sl 3 2 AEHAE AT, I AROAZIE F R 1Y) 52 38
7t AL .

HEHE, P REFREEAR R KK, TTEEA 55 /usr/bin/env HFF4I; Xk H R A AIELE
env P . FEXRMETILT, URAT DAZL 6 B R i Y hack 775 (3B Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+ms@"

XA — A IV T, B TE UHARRY __doc__ AR . Al ] AR B :

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

4.1.4 Python thfF curses/termcap g5 ?
XFF 26 Unix 245 AxifE Python J5AYS & 47 M £ 7E Modules - H 5% H B 7 curses Bidl, [HERIA A &5 45
B, (W2 £ Windows ‘P& F AR H Windows H {545 curses Rk, )

curses BIRSCFFEAY curses £k, AN LS HF neurses Al SYSV curses FHIRZHISMIAE, LLUNEI
AR FAFEE SR BOCHIR bR SR X ERE X MR A BSD curses BURIYIRIER S, H2
I HITTELE 19 R GERLZARA AR P L o

1T Windows -4 {#i ] consolelib fELb.

4.1.5 Python h#E7E34l C B4 onexit() HEAHRAD ?

atexit BIHURHE T 15 C ) onexit () PRERAIAITEM RE

4.1.6 At aRHESHERHFFEIE?

IR DL )2 A5 AL TR R O TR E LS HON R . B R

’handler(signum, frame)

DRI E R 2 R A AT S

def handler (signum, frame):

i EH2T , 115 Chapter 4. {{TBEEFIIEH FAQ
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4.2 EHES

4.21 EHiMix Python a4 7

Python 4545 AN IHAMELL . doctest BIH ML docstring H -3 R G E AT , Xt He i /275 5 docstring
g R R — 2

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

N TR, ARARLERR T R AR . R 2R 2 B R 1% ] e 2K
IPEEE AR XS BOMEE, BP0 E R (RO JRRAL i AR Dy 2R ) o BRI
b, R RO AT AR ) SRR AR R, X AR IR AR 2

PP “a)m @ AR R R

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

HMCEAER P TR A S TH

— BARIRE Y C LU — A R BONEAT A S B AR G, AR 1% 50 5 I 1 pR BCRAS X L4 7h o ]
PAKF BT — ZR 50 I 1A S B g . XL SR DL ZOR B AR, ()2 i T Python 2
AT RS R I E SR S o ARnT DA S AR AU R0 4 5 DN R ol 2 o 5 A i DRI R
X H T SR A ST PR A B

FEFP AL SN AL R B T ASE I E KA E

if name_ == "__main__ ":
self_test ()

L] Python SEERY “fi” He, B2 G AR AR 1 A H RS AR nT AZESN % 1A T
I EAT I -

4.2.2 E#H docstring G123 ?

pydoc AT DA Python 6% FR ) docstring 6172 HTML S04, 0] PAf# ] epydoc 3% H i docstring £
7 API 3CRY . Sphinx 4 9] PAG | A docstring F N2

4.2.3 EH—RRFKER—MRE?
TE% Unix RGP SFIOTR . BB RO curses, (LI curses BUUAK T, AT

4.3 ZiEHEX
431 EFPERERSZRE?

—EEM ] threading Bk, AEHH] _thread Bk, threading X} _thread FIHERHLR T
SRR B TS A .

Aahz [ 9EH SCH Y threading AR A —LLZJ4T Frs I PAZH http://www.pythoncraft.com/OSCON2001/ o

4.2. BRES #537, £ 115 45
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4.3.2 BMEEWBRFET Afta?

—HEAFLRY, rA ) TRER SR RN FRFEEITERRI T, TEREEERE L TAE.
] B R PR 5 TR R AR O — NI B JE A sleep, b TEARREAS SE BT T -

import threading, time

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

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

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

HHF (EFZTAL) ARARIFTBITR, MR RIAET! R 2 RS i e m —1
KRR IEZ WA 2 RS &AE

) LA R ER D5 TR FR A AT BB TR AL T — SRR AR JE Y sleep.

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

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

time.sleep(10)

HOE time.sleep () FH—NE@IFFFIE, fHAFE SR SEGL, DI queue
R A~ queue W5, 1hRG—PAARAEIZFTEHRI append — >4 E] queue XA, FLAR HM
queue X G2 LIS AR KR — B AR R

433 MTHESHRASIIIREE?

BT EM ] concurrent . futures B, FHEEH P ThreadPoolExecutor 2,

aE, QRARARSE G A i 2 AR, AR AT DAH C . 1 queue BIHORAIEAE 55 RE
Queue RYEF—A T —MEAXIRMIIR, LT put (ob]) IFEIRMILE, HHWLAM .get O J7
BRPOUCE . XL M DEAMBHRIE, AR MES A& dT—Ik.

K2R BT

import threading, queue, time

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

Qs
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(£ L£50)

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

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

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

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

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

IBATIE AR N i

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

Worker <Thread(worker 1, started 130283832797456)> running with argument O
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3
Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

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

434 EREMLREERERERZEN?

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

PG LU, BARR SR EE AR PVM AT s P8 A W fiRe . i scbr b, XA (int, list, dict
&) WA RN “RIET7 BRI .

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

L.append (x)
L1l.extend (L2)

x = L[1i]

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

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

Q3

4.3. ZEEX 55T, £ 115 47




PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

Python Frequently Asked Questions, %% 3.9.1

D1.update (D2)
D.keys ()

KHR R TR

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

78 5 HA T R B B A AR R AT TR 0 il & __del () Jrik, RXWTRES)™4i—2
Wi o ot S AN S R EAT KR BRI T ANt o QR BE T AIE , B L !

&

4.3.5 T HEMMIBR £ SRR ?

global interpreter lock (GIL) @& #5404 Python YE i 2 R &5 FIFZ A 1, BN ULE) F
Python AR HUGTESRIE GIL A REIE4T, FrPAZ AR Python F27 N BEA ROl —4> CPU.

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

EXFH EWRE AN RETE L g EARGF ] Python! fR UFRRHL S H2 * R *, MARE * 4L
& *, M concurrent . futures B ProcessPoolExecutor KM T —ANRI R T 40
RARFES 5550 RAMBCOE 245, WA multiprocessing BHRALRIEE APL,

T YL C IR A [ C IR BFE R AL S5 I, T DAYE AR AT C AR IHRE ik
GIL, ihHABLAEPIFT. z11ib Fl hashlib SRRl FERLERE 2R T

WA AW GIL MZR RGP IRSEE, A ZSeERBl MR AN ZILEX G, AR, Xd
AR BT HARF 2 MR EIEA SRR, e —MRER T 280k80, /R
BRI FAFFR 2 GAFER, XEGAFHAAR S B RRESIRES . HAD RIAA H O H AR
FIF, XL H AR R MR B RS T . 5545

FAL B PPBEX L8 T AR AT BEAE DL Se I ] P SE i, RN [T RE I AR 20 = e P L fe . SR =05
I 55 1) TS W] FUARIF BN TR & SRS AR RS T A BE TR 22

g, BRE ARG ASLALAPIRA, IR 2K A ERE — S ARE S S A LI ?

4.4 55t
441 BRI ? (R TAABXEE - )

{#if] os.remove (filename) B{ os.unlink (filename) ., &FH os FHPAFKEEZ XY . XK
Bog—HER, unlink () @XASEEE Unix RS0 HI4 .

WREMBEE R, Wiz os.rmdir () ; {#i/f] os.mkdir () At H 3. os.makedirs (path) 24
# path HAEIAHFIER H %K. os.removedirs (path) W& MERHA R HSE, HEEANTEZ W
SRS H DA B 1%, ATOABEF shutil. rmeree () -

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

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

shutil RHRWAE T LB SO %L, (136 copyfile (), copytree () fil rmtree ().
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242 EREHTH

shutil FRA—4 copyfile () FE. WEFE MacOS 9 A4S % i resource fork #1 Finder info.

4.4.3 BHIZE (HBEAN) Z#HFHIREE?

TR R B, B struct Bibt, AR AR & b HIRE (GEE R ET)
A5 ER I35 Python X4, L2 IR8K.

B, A AR S SO R AR S FPAR 2B — A 2 P A R B — > 4 g e 2

import struct

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

FESTRRH Y > SR R TR b AR A R (2 5),
TR KB (45,

XA (Pl REGT MRS R) , AR LA array .

TR TS T HERIEURATE, TSRS A BRI IR S GX B open () BEE A "rb"). N
R(BOA) A e 193G, SUFRUASCRBEITIT, £.read () 2R str XFR, MAR bytes MR

4.4.4 {lJF os.popen() BIBIEERFEFEH os.read(), XRAHA?

os.read () @2 AL, BHMAE SIHEBRT— M/ NERUBER T ITRI XA os . popen ()
BIERE— SO G, MR open () RIS —FE. I, AIREM os.popen () £l
A TE p B n NP, ARV p . read (n) .

4.4.5 E#i5iE (RS232) &0 7

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

XTF Unix, 27 Mitch Chapman %& 77457~
https://groups.google.com/groups ?selm=34A04430.CF9@ohioee.com

4.4.6 Htaxi sys.stdout (stdin, stderr) HALEHIEEXEE ?

Python T #4272 Z— R RJE C SUMHMBAF I Z IR -

XFFAE Python Hrifi i ) open () BRELANE M ZECCXT R KUL, £.close () A Python i BEFF I
FRCHE KM, I H S KPARZM C SCUARST . A6 £ Pt ml it e sk 8ob 2 H shadb .
{ELH1 T stdin,, stdout 1 stderr 7 C 1y 4FFRHLAL , 75 Python Ht X E AT MBURRIRALPE . 24T sys . stdout .
close () £x¥f Python W SCHXFRARE T XM, AHZ * Rex * KPS 2 KPR SCHRGIR T .
BERPAR =E I C S RARFF IS, E RV AZIA SR E X E (ean, X rl RS sgnn 3|02 1/0
FIFRE) o QISR SE TS BLX AMIE, i os.close () :

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

4.4. WA 57T, £ 1151 49
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AR AR 0, 1, 2 fUF

4.5 M4 / Internet 4R1E

4.5.1 Python thy WWW THEHA?

Z I 2% T internet 1 netdata 3% i FE [ 425 . Python A7 KRB HS BRI B Rk 55 s Al
i web 245,

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

Cameron Laird 447 T —15 5 F Python web 37 RIS P T &4, W, http://phaseit.net/claird/comp.lang.
python/web_python .

4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?

T2 d POST R EPIM I, A 2D RE R B EIS?
i), XHRE—MI urllib. request MYMRIERG T

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

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

# connect and send the server a path

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

HE, WEEE S5 POST #44E ), EMFAFHAHMH urllib. parse.urlencode () Ab3
— R BT, WREAE name=Guy Steele, Jr. fYif:

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

W
2 F urllib-howto 3KEL T Z 7R

4.5.3 4R HTML JREERH A& ?
YRATDAYE Web 4ifst wiki 701 $REIVF A4 006 .
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4.5.4 E#fER Python BIZ A& XBHF 7

(] smtplib HRifE L.
NI AR B A E A AR MR ARD o X AN T SR SMTP U F L.

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

1 Unix R4 8w DA sendmail. sendmail F2 /711 (7 ZAE AR RGP A —FE, HHHEFE /usr/lib/
sendmail, HHFEFE /usr/sbin/sendmail, sendmail T} T <X ARAE FrdsBh. VAN 264
g

import os

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

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

p.write("To: receiverfexample.com\n")

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

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

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

sts = p.close()
if sts != 0:
print ("Sendmail exit status", sts)

4.5.5 socket By connect() Fi:xEHFEEEZE ?

HE 2 select BiiibIH socket F4 /0,

BB 1 TCP i3 & EFHZE, /RAT A socket ¥ A FEPH ZEA . X AR 4 /RIFT socket . connect () B,
PRFF RS BT sE R (R KATRE) S E]— M . errno #iRISAYFH . errno.EINPROGRESS
FORNERE AR TR A 52 AR BERIER GRS FERE, IR EHIARE RE SR A
2.

YRUTPAEH socket . connect_ex () H¥ER#EEGEA M FE .. TR Rz W errno (5. EHEATEM, KRATPA
P JE T i socket . connect_ex () - 0 B errno.EISCONN #/RiERE L 5E M - B E Rt ] DAY It
socket 64 select .select () RGBT EEHAE,

HEff: asyncio MHURML il A MR KR, IR S AR M40 . 5 =71
Twisted Fig— AT HIDREF & 10 Uk dE.

4.5. M4 / Internet ¥{IE 50| . 115 7 51
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4.6 HIEE

4.6.1 Python th ARG YEDON ?

EEP/S

FruE Python iS008 T B T REFLAYMA A5 42 B 4l DBM Al GDBM . BRILZ AMNAH sqlited bk, ZAWiHLp
BT — AN B TR X R R .

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

4.6.2 7t Python hin{aSeELF XL IR ?

pickle BEMLHRA—Ffllw i M A 7 UM T M (BRI BE I ERAHT T SCIF . B 7
BE 1 ZRIARPY), IEAh shelve FEASHURT ] pickle A1l (g)dbm Al 6 54T Python X R iH5 A4k
T

47 BERKF

4.7.1 Python /e RBEHLE ?
random FRE HEBEHSCHL T RERLACE B3R, L P RIKAER 6

import random
random.random ()

XA AR ] [0, 1) Z [A]H BERLIE SR
R V2 A L 1T A Ay, filtn:
* randrange (a, b) i&[A] [a, b) RJE] ) —HEZUEL
* uniform(a, b) i&[A [a, b) K[ALZ [A]HTF AL
e normalvariate (mean, sdev) fifIEE (FEHH) 204 R%FE.
A — L R B E R T SN TR,
* choice () MN&EMTH PREPLERE 1 TTE.
* shuffle (L) SMFIRPATIEIEHE, BIRFHEEHLAITEL.
A5 Random 2, ARA] AR HSLGIML, ARG Z AL FELECE s .

_ pycharm a
D & cemsesmER: AET
O

B & “pycharm” # B @ ‘ @

A X R ey g & iR R % PyCharm % AR
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¥ RAERNE W e &

5.1 F[LMfEM C EECIZBCHERND ?

S, ERAME C PO SR Ap R R AR N BRI . 7SR extending-index HA I
.

REHH GG Python 5 R X 4~ 28

S

5.2 B[LI{ER C++ EEAIEECHEND ?

W, AIA A C ++ W32 C 1y3hfie. 7E Python include SC4: & B E: < extern “C” (...}, FFHE Python
R R A BRECZ BTE extern “C” B REUIN AR EGHS C ++ XIR W REA 2 — T E

Joh ©

5.3 C1R¥E, FxAHMER"

GiEHHOK C Y RAMRS S, AT 2 5.

Cython B HAI K Pyrex 2% 52 il f& eiead i) Python LRI Az il C fURD ) 4 1545 . Cython FiI Pyrex
DA S e Jo 752> Python [ C API.

TR T B L8 Y W AFAE Python §7JRf1% C 5 C ++ 2, WA SWIG 45 T A 4048 e i Bt
REVHIREL. SIP, CXX Boost, B, Weave )2 04 C ++ BRI %

61, H115W 93
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5.4 tn{g £ C I T(EE Python i ?

AT I 48 A 1Y B 5 2 R 3Kl PyRun_SimpleString (), BE#ZBEANFHFH SN THEMK
B main_ W _EF SCH AT I AE LB IR [0 T FE KA S (fLFE SyntaxError) B ik [H]
1o QRARARE T Znf 4, B PAfE A PyRun_String(); J§7E Python/pythonrun.c & F
PyRun_SimpleString () M.

5.5 tnfa#E C h3H{EE Python FKixXK{E 7

] LAV il — P A 23R B AL PyRun_String () HMAFEGTMCH Py_eval_input; EXMHE
R, W HERAE IR ] 455 H

5.6 #nfaIM Python & higH C BI{E ?

XX SR8, R 2 tdl, PyTuple_Size () AR [ H K PyTuple_GetItem () A[iR[Al
s BB, XTI R MUY R PyListSize () fl PyList_GetItem().

XFFATH, PyBytes_Size () ALRPIHAK N PyBytes_AsStringAndsize () $Rff—HERHME
R I ET . TVERE Python FATERTTRENZS, Ik C 1Y strlen () R,

TR —IRRIRM, HEEMREAN N NULL, K5 PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

A —AEEXT Python X411 15 )2 4% APL, Sl FriE g g 2 04l 3% 2 Include/abstract.
h TR . BRVF# A PySequence_Length (), PySequence_GetItem () XAEAYH K 51T &P
J51) Python JP A HEF 4%, EANA AT {5 47 22 HAth A H AP B an4L (PyNumber_Index () 4§) PAK
PyMapping API H ) & FiL i 45 45

5.7 tnfafE A Py_BuildValue() B2 {ERKERITA ?

AEPA. WiZH PyTuple_Pack () .

5.8 InfaM C HRAMRIIFZE ?

LA PyObject_CallMethod () RBORTAMEANMRILRETIE. WS higxtge. MBI
% Kl py_Buildvalue () BB ATH A B 4507 iR I 2 R0 A

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

A AL A R AT S
) Py_DECREF () 4bPH,

BT A SR G 7 seek” I IEFFAE ASEL 10, 0 (fB0E SRR EE7E):

AR ETT IR A ST VR B TTRR VAT iR

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

>4 BT #1157 Chapter 5. i T/ A% 1L EEE
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W T PyObject_CallObject () &R MIcdlEh SRR, TR TSEARE, W
ARG N0”, RN SRR, WHSRE S TRIES S, fnro”.

5.9 fn{a#Egk PyErr_Print() (s{3TEPZE stdout / stderr EAAE) &Y
HitH ?

1F Python f&gH, B L — 1 Frwrite () HERXS . BT LRIREL sys . stdout fl sys.stderr,
}Jﬁ)ﬂ print_error 5% # H & FLVFARE RIIFLEIZE S, FEICZ )G, e RHEER) weite () TS AT
OBzl

WEX — SRR R 2 1o, StringIo 2:

>>> import io, sys

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

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

SR REROR Y & SO R B A XL -

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

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

5.10 M C el A Python 4REHIHEIR 7

ARATLAE i 0 7 sRAT — R T RO S (5 B

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

WSBAM R B FA (WEERELT sys.modules f), KAPLZEIG: 75 E FEH HALE
[ sys.modules ["<modulename>"] MHMH. W ETHASEEIRI AT 644 236 B H R
PRI HAFAET sys .modules i,

Z AR AT AT i ATy AR T R JE v (RIS E SRR 44 %)

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

P PyObject_SetAttrString () AFHLH AR SR E 2 v DA .

5.9. A{AAE PYErr_Print() (SL{TENE sidouts stdery MEETNE) BUMRL 7 55
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5.11 #0{a7E Python ch3}#E C ++ W& ?

WRIEARHITR, ATARERF 2 T3 FEhi LBy S AT " 9 RS A" STRR AT T 5 ZEABE 2%
T Python iZ1FI REEAL, C Al C+ FEARBA RRIY KB ILE Z—A> C 454 (355F) B AR
Python X 5 1) SFEM [ FRE T C+ R4

B C++ B, HSRCIRAES, FiEf Hibitit ¢

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

YRRETF LB NBATAF G, WCRBA BATAF, WA R R (BRI —LEH Y shell i
ARG, 1 HIXA bug R/, BEALAERLL 2RI )

5.13 wnfaifiky & ?

¥f GDB SN A — RN, MY A4 Al ARETEY 4 i B
TERERY - gdbinit SCfFH (BACH) IRy

br _PyImport_LoadDynamicModule

X JmizfT GDB:

$ gdb /local/bin/python

gdb) run myscript.py

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

br myfunction.c:50

continue

5.14 FARTE Linux R4 L%iF— Python #iR, {BEHR/D>—EI#.
Ata?

KZHFT R Python fUA AN F /usr/1ib/python2.x/config/ H3k, % H&H 5 4% Python
PR A A S

XTF Red Hat, %% python-devel RPM DA FREUAZL i) S04 o
X}F Debian, 54T apt—get install python-dev .

5.15 MRS “WATEE" 1 “WATLH"?

A, AER; Python L BRI, TEM AT (FIAn, @EEAT “if” BRIk, B
BOA RAFE S =AFAFHE15), il MNESdeR, HA5 AT, SLRIZ I — KBRS DH R

1E Python w1, BRI PARE] codeop Bk, XML ARH BT AT . BN, IDLE g6t 171

1E C AT LA AR I B 1 3R 5 /2 R ] PyRun_InteractiveLoop () (FIREFEHMIKZAEH) Ik
Python f#Ress N AL A . BT PARE PyOS_ReadlineFunctionPointer () #5148 H & i
AFEE. AXELZIIR, 550 Modules/readline.c fll Parser/myreadline.c .

B0, A Wb 2 A 5 H Al T R 7 A [ B9 26 A& bz 47 fik A 3C Python fif B &, IF HOA g
FL¥F PyRun_InteractiveLoop () fE4F £ il F 4 A B4 k. B2 55 — g r &2 8 A

56 EEAT, 1157 Chapter 5. ¥ FR/E%\E I o]l ’%
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PyParser_ParseString() i e.error ZF E_EOF , R LT, MEBEWEMASN T, X
TR BIRES B, REMNE, RIESR H Alex Farber (14475

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

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

node *nj;
perrdetail e;

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

return 0;
return -1;

}

PyNode_Free (n);
return 1;

IR RN py_CompileString () #HFRILBIFATER . WUERGIFRNA R IAT IR,
W EliE A pyEval_EvalCode () RPUATR BRGNS . BN, R AR ARG o TSR gii
e, ARG R A FEE MR A- N FEICH PR BUE SRR, R SRR et Eoh
(1) EOF” #EATH# . N2 d H) GNUreadline F£ (1) 58 7= () (SHT REAy S24E 1 J1] readline() I 2% SIGINT
):

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

#define PY _SSIZE_T CLEAN
#include <Python.h>
#include <object.h>
#include <compile.h>
#include <eval.h>

int main (int argc, char* argv([])
{
int i, j, done = 0; /* lengths of line, code */
char psif[] = ">>> ";
char ps2[] = "... ";
char *prompt = psl;
char *msg, *line, *code = NULL;
PyObject *src, *glb, *loc;
PyObject *exc, *val, *trb, *obj, *dum;

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

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

while (!done)

{

Qi3
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(& b))
line = readline (prompt);
if (NULL == line) /* Ctrl-D pressed */
{
done = 1;
3
else
{
i = strlen (line);
if (1 > 0)
add_history (line); /* save non—-empty lines */
if (NULL == code) /* nothing in code yet */
J=0;
else
j = strlen (code);
code = realloc (code, i + j + 2);
if (NULL == code) /* out of memory */
exit (1);
if (0 == 1) /* code was empty, so */
code[0] = "\0O'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + j + 1] = "\0"';
src = Py_CompileString (code, "<stdin>", Py_single_input);
if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || /x ">>> " oor */
"\n' == code[i + J - 11) /* "... " and double '\n' */
{ /* so execute it */
dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum) ;
Py_XDECREF (src);
free (code);
code = NULL;
if (PyErr_Occurred ())
PyErr_Print ();
prompt = psl;
}
} /* syntax error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
{
PyErr_Fetch (&exc, &val, &trb); /* clears exception! */
if (PyArg_ParseTuple (val, "sO", &msg, &obj) &&
!'strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */
{
Py_XDECREF (exc);
Py_XDECREF (val);
Py_XDECREF (trb);
prompt = ps2;
}
else /* some other syntax error */
{
PyErr_Restore (exc, val, trb);
Qi3
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PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
t
}
else /* some non-syntax error */
{
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
}

free (line);
;
}

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

5.16 Ik FIHRE MLH) g++ fF5 _ builtin_new 8 __ pure_virtual ?

PRSI g ++ PRI, WAE F4R1% Python, ZLHH g ++ EHTEER: (#£ Python Modules Makefile
L LINKCC), K#EY B (fii: g++ -shared -o mymodule.so mymodule.o ).

517 GEERIB—I R, HPEpHHiEE C hx, MEMBEHE
Python ch3e} (fi4niE g k%) ?

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

5.16. IN{EAXBIRE N g++ FS _builgeyc-ﬁv ’%Qgtﬁ_virtual ? 59
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CHAPTER O

Python £ Windows _E i Il j5) 21

6.1 FEHTE Windows TizfT—1 Python 2% ?

XA E MR . WRARE 2 2EAE Windows [ 24T BT RF I35, — IR 5 UL ;
ARG, VRV B MR LR

R ARIRAESE AR BT R FREE, B MR SAERAR Ty “DOS #1173 “Ay 9P T e 17 BT 4
Windows fiy4>. 38 VR AER R AR R omd REEXFE 1o ARBIZEENS AR TIT 13X R 7
H, PFUARRER 24 Windows “Ar QF/RAF", 1l H A A2 IXAR

e |

BT P RE AN, i FLUSTHA W] B A HABZR VY, BT MR & BRI AE R A4S -

’D:\YourName\Projects\Python> ‘

H B P A EL R B 5 ) FL B e B AR fec il O 3. UARESh TR RN S, ST AT
fiizfT Python R/ 1.

Python I B4 73 Sh— i Python A% A% 25 AOFE PR AL B, MRREAREREBUMIA, ILESHFN T, A
JE AT F AT ARSI TVRIIRE T o BT AR ZEHE R REAR I AL BRI Python IAIE?

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

C:\Users\YourName> py

B VAR ER e VEN VERY s o OF NI E

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.

>>>

fPRRER A “HA ATIT. X EME IR T AR H A A Python iFAJ sl 3k, HAESERRN AT
FEEAT. X2 Python S KHYINAELZ —. M AL RBAIFERER:

BEOW , £ 1151 61
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>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

Vg N0 A B AR Y A 5 0 v B W] AR i e . A5 se B R Python &350}, M exit () Bk,
W EEA ctrl BT A 2, 251 Enter 3% 1] Windows £y 445

U TRE R IAE TP IS AT RE AR I P48 » AR5 » Puthon 3.x » Python (404-47), JEATE R4 A
AR o5 BURIRI L - M2, AR exit () SBORHE Corl-7 LA RIS B R
Windows £rfE3 0B 15— pthon” . o ELAE B I RRERHAN B

BAEFAN LA py i TR, AR A Python B . {75 2R ML Python AR 4% it A2 sl A
#AE. B Python JIANI T 4LHiT LIfiv 48 hello.py, I Hay QPR fHEM 7 H AT, HARDA
%?ﬂ%@?ﬁﬁ—%%@:

C:\Users\YourName>

HABAE T AL “py“r @ PATIRII A, HFEZH A “py” FIHIAS 42

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

6.2 FE4it Python BIATTHT ?

£ Windows |, #5ifE Python A% CFF.py 47 44 15 SCIF2E24 (Python. File) A IR, i 30824
PLUEAT AT T4 (D: \Program Files\Python\python.exe "$1" %*) ., X EAGEHIATE
M HERAT MR “foo.py” A REAAT. ANSRABLIE i AT ER B A “foo” T TC R A SR 44 kA
A, WIFE2ER py B inE] PATHEXT FRgAs f .

6.3 Htr4FHEti& Python EF&EEIEIR 7

i %, Python 7£ Windows FJHaEIFHARERE, (HIE/R A HE UK i Python SEARTH EARK I A A BE /B 5.
LN, AE AN EAN AR Windows 248 E, Python AIR] LA TAERHR 4T

W FREAT BB T AL A SRR IE B U B o 2R REST R TC B M SO AR G0 B A R
Frommt, *”hmﬂﬁﬁﬁfh‘\?ﬁﬁ?ﬁﬁ\ﬁ%?ﬁﬂﬁ)ﬂZjﬁ?%% TR AR ARG LRI R P I
R EILEN R R ECE . SR, McAfee R EIE N TMPTA X RSV, &7

A AN T

6.4 BERLER Python BIAFIVETTHITH ?

125 cx_Freeze ok T fif distutils ¥R, B ARVFAREET Python 5 A @4 il & F1 GUI W47 304 py2exe
S IRLAT Y Sk A BT Python 2.x [ I HATSCHRI PR, BT IHA R SCHF Python 3 {ET I iiUAS £ 4 T
K,

62 % 70 7 . 3 Ghanger 6. Python 7 Windows ity# L iE1E
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6.5 *.pyd J({##1 DLL XXF#EED ?

S, pyd X AL, (B2 WERIRG — 14K foo.pyd i) DLL, B4 BELHA—1 K
B PyInit_foo () . RJGIRAIPAYRE Python {5 “import foo” , Python ¥ 2 foo.pyd (DA A% foo.py .
foo.pyc ). WIRILEIE, FF2M PyInit_foo () RUIHILE . MRAN K exe 55 foolib H8E, I AiX
2530 Windows L3R 7E4E DLL .

B, foo.pyd I8 i% 1% PYTHONPATH , 5 Windows ] T-1# 2% foo.dll [ &2 ANTH . 4k, foo.pyd
NEFAFAERIBITRATRT, MUSRRGAE TS dll S8, WIS A, 248K, WS inport foo
NFZ%E foo.pyd o #E DLL Ht, #EEFEIRAASH ] __declspec (dllexport) i, FE.pyd 1, HEHETE
n] R E o X

6.6 FEEHIE Python iR A— " Windows &% ?

& Windows 7 IR F7 HHik A Python i RE#s AT DASLEEUNTT :

L3 _ A% EHEAEVRE.exe SCHH P E Python . 7E Windows |, Python #47jiJg —4> DLL , X
FEA T DAL FE S AR Bl /& DLL (A, (X258 — RIS X, ) MR, 83
pythonNN.d1l ; Bil#H L C: \Windows\System Hi, NN & Python 4, W% “33” {t
% Python 3.3 .

YRAT DA S B AP AS [ ) U542 3] Python o NZRR S R E 55445 pythonNN. 1ib , TiizfThH}
W E S pythonNN.d11 . (—f%UiBH: python NN.1ib 2FiEAY “import lib”, %R F
pythonNN.dL1 . & HE X T HEHEAIAF.)

15 A7 B A A R M R A T R R R 0, — YR AE aE AT B R AR AR A S 6 5 Al A Win-
dows ] LoadLibraryEx () f&/F M # pythonNN.d11l . LS R 064 B i F§ Windows [1)
GetProcAddress () BIFRIRIFMH5E 11 pythonNN . d11 HFEFFAIEAE (R Python ] C API ),
T ] DA X LEHE £ XA A8 ] Python C APT H iy AR C AARLER 2RI .

Borland #2758 : 5 #i il Coff20mf.exe ¥ pythonNN. 1ib #i5 OMF %=,

2. WRAREEH SWIG |, RZ55) &> Python “J"RALHL” &R B AP i B A1 ¥4 7] {1t Python
i . SWIG R AR BRATA BB 4l . 250 2R 2 .exe XM PR CARES (1) PR DM 73
DLL X%, Xtk 788,

3. SWIG K —A init BREL (—A C pR%L) , HAI TP R 2 PR, B, e 4
FR/E leo , W init PRECRFBEFR A initleo() » QMR SWIG (5235, W init pRECRFPEFR A initleoc()
o XA T A R FF S 2S00 1 B B 2
PRAT DAKE IR 2 i) C AR5 A2 5 exe SO0 I PR 2 8 00 4 4k bR B4 W) T X5 48 5 A Python
D258 A R ARIC L. )

4. FMEZ, WATRAH AT RIS 5 i) ih 4k Python fiRRELS .

#include "python.h"

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

5. Python C API {7FEMAN A0, 40 SARME 1 [ MSVC 2 A1 4 i34 /T H # python.dll , XHF&ARTS
Uik

P 1 SR FILE* 280 PE “Bm g B2 gk as i PRI, oA
FILE Z5M MRS . MSLBU AR, XA IR - R h6E.

W 20 75 void BRECE M B RERR I, SWIG A2 PA AU :

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

65. *.pyd A1 DLL MRS ? s 0 5 34 11577 63
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Py_None j&—4%, ‘B %S pythonNN.dIl #1475y _Py_NoneStruct [ BRI G H - [AIFE,
BEACHERFAE 22 i AR R T R I 5B SRAURE H h -

’ return Py_BuildvValue("");

;ﬁg;ﬁﬁﬁﬁﬂ SWIG i stypemap fi4 H A #EATH L, (HIFRIIEMILTAE (T2 —15E4m SWIG

HrF) e

6. fiiJ] Python shell JHi7< . Windows LV JII 27 N B8 37, Python fiR g 1 A2 — AN 8F 2505 AEAHY
7 RS T AR P R SE. B, 1R (8 wxPythonWindow 38) WZBIE—4> “AHL”
FEARTT H o FFI% 5T L R E Python fEREARRZAE S . AR AT LAKE Python [ i/o g [ B STRFEES ) _ AT
Hoxg, H IR AT E— L read() Fll write() Jr¥AHY Python Xf 5 (7e4" JBHehiE ().

6.7 Wil gmig2E A EAEHET Python [RIEEFIHEA tab ?

A FAQ AHLfS I 1 #4F, Python FEXH5Eg PEP 8 , k171 Python U HERE 4 2545 X t1)2 Emacs
python-mode ERIA{H .

AT gnbEds 1, IRA TR SEEE MR TR, MSVCHEX A 4R H, HHMRES I E
W ESH% . Eith Tools » Options » Tabs, ST {4258 “Default”, i%F “Tab size” F1 “Indent size” 4 4 ,
TEPE “HRATH” et .

WA A R AT A8 F B S 2B B BRI, Python 25|k IndentationError f TabError . R
AT PAIZAT tabnanny i DAL AL AR A H sS4

6.8 INAHEANPHENIRA TEERE ?

B msvert BBk, X2 nifEf) Windows L g AR, B LT % kbhit () HI TR
AP EANEE F, PAS getch O JTFIREC— AN A H B 2 .

64 % 7o 7 . # Ghanger 6. Python 7 Windows ity# L iEll
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CHAPTER /

EfRAARE (GUI) & RiEE

7.1 BEIRSREE R
7.2 Python REEEEXXMNERXATIAR?

EIXEARRN (BERGS) &, A2 THEM R, BAG S T AR A MSES Python3 I, H
/D H | Tkinter DA Ot 3% Python 3 .

7.2.1 Tkinter

Python FARESRIF S T tkinter, X &AM AT A4 0, F510 Tl/Tk b E. %% 0 KR &RES
a5 (%3 L& FE Python [RGBy WEH A4 TH ) Aol AR THAA . BT Tk i1, Eban
PEACHSEE , AT ) Tel/Tk 1 [ 2171 Tcl/Tk ] 5¢ #8445 2 Mac OS X, Windows Fl Unix #:/E R4 .

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) &—A~H B MM GUI BEH A RZEE, i C+ /5. ©
MEZ N EER G- & BRI AR B R A L. {255 Windows, Mac OS X, GTK fl X11 “F-H7E
W, #RZ wxWidgets Y iR E LR G . FEIE S S0 @R, wxWidgets REWH TR ZIET, WG
Python, Perl, Ruby %,

wxPython J& wxWidgets ) Python i fic. R ARZIPETE HOB It b 2% SRR 5 T wxWidgets, {HER]
H4l Python 4" Ji, AL 742 HATE T 90 B L BLAYFFPE . wxPython 47— N BRIK I FHRITT &34 4k
X

wxWidgets FI wxPython #8/& H fi IR A . SERAAIVFATIE SR VR AT IFER ML ARPE . s A i P i
HEMT.

73T, £ 1157 65
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https://www.wxpython.org
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7.2.3 Qt

Qt T A A (W[} PyQt 5 PySide) & KDE (PyKDE4) A ZAG0 & e i fHie 4. PyQt 4 i fH#EL PySide B
S, AR SRR S LA A, B Riverbank Computing I 2% PyQt #F Ak, PySide MIF[PAH
Fh 8 T 25 2R

Qt 4.5 PA_FJCAE A LGPL #EATVFRT 5 Ak, Bk yFrliE ] A Qt 24 v AR L3RS .

7.2.4 Gtk+

FE%F Python () GObject 4546 7E W AMIF4S GTK+ 3 B[] 731i§Z B Python GTK+ 3 Zft.,

R A% Gtk+ 2 T H 4 1) PyGtk 455 , 2 H1 James Henstridge S2FL) . BRI Z% <http://www.pygtk.
org>,

7.2.5 Kivy

Kivy s —Fhs-F-& EUE P AU, R SR s i #AF 248 (Windows, macOS #1 Linux) PAK RS S5 #
(Android, i0S). #%PE{f] Python Fil Cython %5, W] AR —FR 5 H 15 .

Kivy & H Hi RS R, B MIT 3Rk 4.

7.2.6 FLTK

the FLTK toolkit fJ Python 4 i /2 & Fp A1 T G5 K H U515 % 11 &R 48, W PAFE the PyFLTK project
EEREVIIPREISE

7.2.7 OpenGL

X+ OpenGL 485 , 1i§Z [ PyOpenGL.

7.3 AL Python g GUI TARENESETRD 7

1 15 %238 PyObjc Objective-C bridge, Python 27 A] A ] Mac OS X 1) Cocoa J% .

Mark Hammond [ Pythonwin F3E— RN (MEC) 13 1 Al —A~48 K 2 4 B i H] MFC 2811 Python
5 I f#) Python 4 FREREs .

7.4 Hx Tkinter BY|o)&

741 H{EWH “EHLE” Tkinter FE?
Freeze J&— > A M7 3 FFR I T B . 24745 (freeze) Tkinter F2fF I, FLJFH A2 EAYEEW T8
17, BENRRFAISIATEEE Tl Fll Tk &

— MR T R R Y 5 Tod il Tk JE— 6] &, I HAEE 17T 3R 5E 48 & TCL_LIBRARY Fl
TK_LIBRARY g Ffthfi ] (L E

AT RS FOEREMALBA TN AR, ok H T Tel AW TFRZERE AN AT . — MBOX Fhaels
A4 T H.n SAM (stand-alone modules, JH 7 A5iER) , ‘242 Tix distribution (http:/tix.sourceforge.net/) HJ—#p4 .

e )5 SAM W 41% Tix , £F Python Y ff Modules/tkappinit.c ST Tclsam_init () ZERYE
WH, I HFRF S libtclsam 1 libtksam AH&%E8: (7] REHEALHE Tix FE) .

% =747 5t 11oGhapter 7. BEAPRE (GUI) #ILAME


https://riverbankcomputing.com/software/pyqt/intro
https://wiki.qt.io/PySide
https://techbase.kde.org/Languages/Python/Using_PyKDE_4
https://www.riverbankcomputing.com/commercial/license-faq
https://www.qt.io/licensing/
https://wiki.gnome.org/Projects/PyGObject
https://python-gtk-3-tutorial.readthedocs.io
https://www.gtk.org
http://www.pygtk.org
http://www.pygtk.org
https://kivy.org/
http://www.fltk.org
http://pyfltk.sourceforge.net
http://pyopengl.sourceforge.net
https://pypi.org/project/pyobjc/
http://tix.sourceforge.net/
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7.4.2 355 1/O RERTREDSALIE Tk D ?

1E Windows PAAMAY HAB -5 Lol pA, REEARFEMHLRE! H2RUDMA B — FRE VO i,
Tk A5 Xt 1) XtAddInput () XN, ©RERER— D EHEES, 24— SCHR T pAEFT
/O #AERYIHE, Tk EGHRFS T8 FX ANl JE % 201 tinter-file-handlers.,

7.4.3 £ Tkinter PEHPERTIE: AHtA?
ZRWTEIHARE . LI bind O JHESRE TG IEF, (2, MHFRRNHRE, X
AL ERRRF A AT T

SR LRI , TG AR “HRBAA TFE T SCRY AR focus 4o MG AMHEPFIEER
LA, TR (MR : TR akefocus 7).

—> pycharm
—> & rycham @ERRRI: AKT

=

=& “pycharm” 3 B @ | @

e A wk R oY gk & iR R %% PyCharm % Mz AR

7.4. 3k Tkinter §yjo)zR S5W £ 15T 67
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CHAPTER 8

At ARRIE N EZREXT Python 7

8.1 4= Python?

Python Jg —MEEFIET , $OFZMMRFHM . BN AmEr 2 m N TREAT], e TeET
Google, NASA Hly5 RV 55 A R HATIT BN BT

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

8.2 At aBMEi ERIET Python 7

WRARATCAHRE £330 Python, (HEANHIAE TARAY AN |, X BAT—2En] REAY A .

o T REEIX F A ) A T PR AE S ) AR T 22 T, RSB — R UE X G I e T
Python,

o WU B2 5 =07 BT AR AT BE R Python B IS Il 7 —1{ Python. AR TR AMRZ
Bl GULARR . MZgHiessas . A BEIARSE .

+ —28 Windows ] i3 | Python. R85, FA1T %3] Hewlett-Packard 1 Compaq 1)1 554
£1 % Python. &%, HP/Compagq [¥)—4645 8 T H /& /| Python ZRE .

« 2% Unix FAMBEMERSE, HIA1 Mac OS X il Linux K47, BRIAZHE T Python; BHE&TE
BA TR

8.3 F:HEMMBR Python I ?

XTI 25 Python (¥ J5
WA NEBN 43T Python, RATATEARSE W EREFRYTEOL T L2 ERE . 7E Windows H, W] fdi ff]
IR R BN EE

U2k Python SRYFT20 —=J7 I HARSY, ARILREMIERE, (HIRLAR-RE A REIE R TAE . AR IR L
7 4 ) A5 1 AN 2 EL M Python,

1R Python >k H TARMBAERSE, AHERMER! WERMER 7€, R0 Python 5 Ay TR JoyA TAE,
Horp R T AR AR AT e T BB, AR Bl RERG 2 A RGO B MR Python BT AR i
R

L7, R15T 69


https://wiki.python.org/moin/BeginnersGuide
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‘ pycharm
—> £ Pycharm SEpmmiR: ST

=

B & “pycharm” 3 & @ ’ @

A AT RS B 4R %2 % PyCharm % M8

70 = 7g 77 Chanter f At AFERAE ERET Python 7



PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

APPENDIX A

RIEXFERE

>>> B A ERIARY) Python $2/R4F . AEAE S BoR T REPARE B s E MR REAS LA T RE ARG 2 i
<. ATRAETE:
o A2 E v AR ARG AT I BRIARY Python $27R4F, AU6E: ZEbrgAadd, BO0 - FafF
ZW (B¥ES. ks, ES58=E5]), s iRz )E.
* Ellipsis NEHFE.
2to3 —>Kf Python 2.x f{ASH%45 A Python 3.x UASHY T H., BB ALFEICHS 4310 A AE AT YR AL H 36 g AT ARy
AT AN AT I A

2t03 WTERRHEREH, B 1ib2to3; M — ML AN A Tools/scripts/2to3. &
I, 2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S 3%
Ha, M2 FHALR IS EU hasattr () B TRMECE B R (FlandH BEAR ). ABC
SIAT T2, XM IRg& B HAb3S, (HAWIRER isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 WELRY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o B ), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H B 1 ABC.

annotation -- JEfig JCECR| NS R BEM . REBUES SR IMMERIARE, BLENE  ype hint AR .

SR FRELGE AT R TV, R4, SRR IR 2 BIERC . AR AL
B __annotations__ #piRJEMETF.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument -- S5 7LV BREHE 4 function  (B{method ) WHEH. S35 RWiFh:

o RHEF A TERRBOR I P T A AR RAT (B0 name=) SUFEAE N A STERTTEA ~* 15
JLHLAEM A 250K, 3 F1 5 AERA TR complex () B Y@ T Kt 7S

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

s EE A AET RETFSHSEC MESEOTH T SHON RIS AL S8 wia
WA * Witerable RRTTRGAE A . 20IKRUL, 3 F1 5 ZEA M P BT ESEC

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

BL7OT, £ 115 [
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SR 4 R P R SR A A RIS L calls 4, RUEEYE, (AR
AT R — A BHG I O L2 IR A 0 7 (1 Jr 25 B

3% Wparameter RUEFFH , H W 2405 409 K3 DAK PEP 362,

asynchronous context manager -- 5325 R SCEBZS b A X 4 @ o ® X __aenter_ () M
__aexit_ () FEEEX async with iEAHRFREIE TR . B PEP 492 5] A
asynchronous generator -- 535 42 K 2% IR [ {B ~asynchronous generator iterator W HR%E. B 5 async
def & X PEEREARAALL, ANRZAFETF BT yield b PA=E— RS WHE async for
PEER e A1
WARTEE R 248 2 A g R A, B L LT W] RE 238 o+ 4 %
PR ARG S, T ETH SR ARG
— LA AR R BT RE AL await FAX B asyne for PAK async with i),
asynchronous generator iterator -- 525 2 g5 0028 asynchronous generator eRELFT IR A .
WX S & Fasynchronous iterator, Y4 __anext__ () JEyH &R AN 0] SR Sk AT
S AR R RIS B R T — yield £ikx,
B yicld SUGKPERFAL, 0SB R BB (55 RV R wy 6. 4% &
T AR EEREGHM __anext_ () REIWFTERFRRARUKZNS, B MNEFFOLE LT T .
Z: I, PEP 492 Fi1 PEP 525,

asynchronous iterable -- 2B [ X R W #£ async for i) o gk A X . 2 B
__aiter_ () FEREl—Aasynchronous iterator, B PEP 492 5] A,

asynchronous iterator -- 5330S LI T _ aiter_ () Ml__anext_ () HIEMXIER. _ anext_
WAMR Bl —A~awaitable 315, async for b REENR LN __anext_ () JFYERTIR B A ] &6
fixts, HIFHD| % —1 StopAsyncIteration B . B PEP 492 5] A,

attribute -- JEPE IKE]— W RAVE, LA Rl TRl KA FoRG . B, aR— R o
HA @M a, BT A o.a RGIHE.

awaitable -- A[25 R0 GETE await FR PSR . WA coroutine B2 HA __await__ ()
ISR . S0, PEP 492,

BDFL “&5{-ZZM#E" W45, HI Guido van Rossum, Python B .

binary file -- —3FHISCHE file object BEMG RS F 7 Kb o HEHISCHR B F R A BRI (Teb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.
TS Wiext file T fREEWSIES st MR SRS,

bytes-like object -- ‘F=YiRA[ 4 L #% bufferobjects I H 8 F Y C-contiguous )3t %, X AFEFA
bytes, bytearray fll array.array X%, PAKIFZ il memoryview X[ 5. FTERNH
AR R AR B E P XS E AR R . ARAE N B SO A Gl B T R R A .
LA TR BT AR ) R . XX R AE SR PR AT E AT . W ARG
SPIFAU4E bytearray A} bytearray i memoryview, HAWHEAEZR i fIEHR AT A
AIARXT G (0 HEE T NAE") s IR i Tt 46 bytes PAK bytes X4 memoryview,

bytecode -- ‘= {ifity Python JFAUI 29 4nit 470, R CPython fif s 3 R Python 271 RS .
FATIR S GAFAE - pyc U, XFESS IR PAT R SCFI R BE R (] DAGR 25K 5RS 28 4 13
HEARG) o XA FRNE S B TR R AT S AT LA RS 1 virtual machine 2. 1o RN [H
Python ML LA —E#@ A, tA—EBE7EAIH Python liAs 345 .
FATIHE 25 FR AT ATE dis BEHP) SCRY h AR A .

callback -- [ —ERHSEH L A A DATE A B9 A 209808 FH 1) 1Bl RE iR £

class -- & FRAEH FoE OSBRSS L8 NHZ I S A TR IR e e

class variable -- J8A8 & 7EEHhE WAL, I HAURTESRMZ S B (MA@ L F B0 .

9
9

SR E. WPRFEIERE

9
!
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coercion -- JFISIIEEHE 60 S AR R 2R B S B RAE T, — R AL SE 0 R U 40k oy —Fh 2R
B, BN, int (3.15) @KFJEF REER RE AL 3, BAE 3+4.5 1, SRR IUR—3 (—4>
J2 int, —ANg float) , PHEWAEARAH R B GEAHM, AIAF5 % TypeError. WIREA
%%%Tﬁﬂ%ﬂ, TP B A W AR S B — M A R 2R AL, BN S Y float (3) +4.5 1
AN 3+4.5,

complex number -- 525 XL RGP R, Hd g SRR R A SRR A R AL
EECERERCANL (-1 FPPIR) MSEREE, EEAERARE N 1, £ TR EN 5. Python P E
TXER SR, R TREZEMC G BEEE— 3 B, Fl 3+15. WARFHEZ math Bk
PIXT % B RO AR, M cmath, EAEIM R — R R BRI EAE . SRR 1%
HbsE, ZMEATHE IR S T

context manager -- |- FICHPIEY TE with iBA) P, EdE X __enter_ () fl _exit__ () F¥&
K= HIAFARSHIN G . S0, PEP 343,

context variable -- |- F 3¢5 —FRIEH B LR SCAT ARA AFRIPER A B . XU TFAELR R
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M T gis
HZA T3, BT R R E ARSI K GRS AR TiEE:. 20l contextvars.

contiguous -- ¥E8; — PEp IR R C 4 41§ Forran % 5t S W02 HELEN . F4EZ /2 C Ml Fortran
LN . 4B, Frf 2 B UAE AR TP AE S HHESY SRS LR i =5 DY
TEZ 4k C-IELFA Y, 244 AR HES I B — AR5 [ A 4% B i fe i . {H27E Fortran
LR NE ARG etk

coroutine -- Pt T BIRERYBE— BB . IR AT ATER — Rt ATFAE S — GBI AT RA
TEVFZ AR R EREA L BIMAKIE . EATAEE asyne def AR, 2L PEP 492,

coroutine function -- PPFRERREL 1R [B]—coroutine ST HIREL. PIMERERTE T asyne def {EA]3RE X,
HA] LS await. async for fl async with K@, X4ERH PEP 492 5] A K.

CPython Python #ifiE = HEITEZI, 7 python.org b % 7. "CPython” —iil [ T b B4 I S B 5
ftb S BLAF1 4N Jython B IronPython AH X jjl .

decorator -- 2E4MH%Y IR [ R — N eREUI PR AL, EE M ewrapper iEVATE AR TREUS e . 20
R0 WA T4 FE classmethod () fll staticmethod ().

MR R —FEIRRE, DA AR SR B se %

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

@staticmethod
def f(...):

U B WIER T, MR ILEHGER . A7 XGRS T T 5L S S 000
.

descriptor -- ik 2y (FTEXT __get_ (),__set_ () B __delete_ () FERNE. B—1HKE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR BE
SMER— AN B SHE a 2RI AR TR b XS, (BUR b 22— R, WS TE XY
HTRR R T . BRI A 28 O &2 B IR 2 YR AR Python il 658, RN B4 % SRR A BL AT
GIERE. . B, . S E AT IS | &S

B KAL) T ERE 25 E, 15257 descriptors BY ffid 25 08 H 57

dictionary -- ‘y 8l — N SEPELAL, HAP AT B EEAL ST B A Y A . BT DURATATHA __hash__ () A0l
__eq__ () HYERXTSR. 7E Perl 155 H#1°4 hash.

dictionary comprehension -- “p2lLifi: 35X Ab AN A] IR ARG A 1 BT A B0 A3 JT R I R B 4 R L —
MEESYE, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 HYMLEAA BF FL. Z: I comprehensions

BIW, £ 115 73
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () R EIHIXTEYEFR A
FHAE . BN TFHIZEEH ISR, XERE L FRSER, WEESHHM A, 2
R R s LA N BOE RS 2%, WA 1ist (dictview) . 2 dict-views.,

docstring -- SCRY AR (098, BB R 2 ISR — D Rb U R AT B P EAE AU AT
2, (HoBRERT R AAFIESR . sREERERE) __doc__ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- 181289 J5—FPgifE KAS , BIFAMKEER SR SR B0k e K2R/ A I\ D, m
T EEFA S RN (CRERGN T, WEREGN T, IRaEERENT.”) BT
SRR O AR E 2R, B RS AT A R 2 SRR IR T R G M. Y12 AR g0 (il )
type () B isinstance () ¥ill. ((HEEH MR 0] DU 4 508 % fERAb S, ) SR
Hl hasattr () KB ZEAFP %ifk.

EAFP KGR ICRIFATER D) TESCHES . X Fh Python # F AU 2 B RS 2 i E T 75 1 et sl S A7
T, e E A RIS . DXFR S P KUAS 1 4r st @ Kz try Al except iB4]. T
AR 2 BT LBYL Wk, 35 0T C FiF 2 HAhig & .

expression -- FiE X A PUK HEFAMERIBE I, Ha)igul, — PN ERBARER TR NFEEE. 4
R BT EEAFS AR HPICE, EAREAH SR ME. S HMES AR, IFE
A G S R R RR . IEA R HER B statement , BN while, WRE 8 TiE4]
[IE| =525

extension module -- JJEE DA C 5 C++ i S AUFLE, f ] Python ) C API R 51E 540 DA AR
AT H

f-string -- f-F4Fp VA £ B0 BIRIEAT R I EE RN e B AR S AR R T
M5 . =0 PEP 498,

file object -- SCPEXF S X AR LT 7] SCH APT DA R 2R HIIXN S (A read () 3 write () iXAf
) o ARIEHATE S XEAE, SCEERTG ] DAL B BLSE G4 50, X HA 2R AU 6, se Xt
@iﬂ?‘%é’ai)‘ﬂ"ﬂ (BlanbriEs A/t . WA IX . BT, SE%%). USSR MRRh
;ECXT}— E‘ ‘/‘Iﬁo
SEbR AR Z R G SCEERT G TR = ) S, G =t SO AR R . AR E
SOAE o B, B SO SRR HITE 5 U2 open () BRER

file-like object -- SUPEIRRXR file object F)IF] LiF],

finder -- R —Fh 22l E R T AL loader IS

M Python 3.3 2 fFAE PP AIAG A R 88 T3k 12 &40 %5 Bl A sys.meta_path ffiffl, PAKpath eniry
finders Bl sys .path_hooks ffiff].

HL L5 0 PEP 302, PEP 420 i PEP 451,

floor division -- [ FICEBRIL [N i A B e O BB BA BRI . ) N HCRBRAR 2T 2 // o B
an, k1L /7 4 BTSSR 2, TS 2@ S EIEFRTAR ] 2. 75 o HER (-11)
// 4 2R -3 FRkGE -2.75 @ TR ARGBISER . WL PEP 238 .

function -- pREL P DAV I35 3R S AMEL — 215 A] o i8] DA AL ABASEK 2 240 HFAE R BUA A T
i . 59 Wparameter, method 1 function 277,

function annotation -- FEChr: R EX B EE 280K [l {E it annotation .
PREPRYEIE T £ 2042 7« BInpA T sREIEZ A int SEOF R A4 int {H:

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

BRI E B I AR L function —77
5% variable annotation F1 PEP 484 %} W I G4 .
__future__ —Fp iy, FIRART DR R B S Y AR AN AR B S R

WL A __future_ BIBIFXTH AR EOR(E, AR AT AR BT s e gOmATE = A S AR I
IBVSENN

“ E2WM, 1151 Appendix A. RiEXEEE
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>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L3[Rl FEHOR T AT A A5 RIS #E . Python &34t 5 | AR —A Rt ke
WIANFTREAEERS | B PR ER 3 RS R A T3 B o WTRAE ) gc Aok fs il 3% [ i
generator -- ZEpREY IR [8]—"generator iterator AL, BB RARARGEE R, AHESHET HAE yield
FERAPAE = — R VAL for-TEFRA I H B2l next () BRELZE—IRHL.
W RTE A AR, EAEREEENL T rTRE 248 AR B E R E . WEIRFEFHRELLMAE L, iF
it F AR ARE G
generator iterator -- 2l K ESERES generator BB A EIINT A .
BAS yield LIGHFEHSFAEIE, CELHIA BRI TRS (BFE R B AR try 1547]) . M4i% £
A2 R BT, B MBI B ARSI (X5 8RR B AT a3 8 pR £ 22 SRR ) .
generator expression -- /E R3S RIE R IR —MERINFRIEX . EHEREMBGE IR EH A E X
T— AR E . W for £4], PASL—DWHEN 1 74, PUFEGRIIX S HINEREAE L
—ZRS{H:

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

generic function -- {Z IR A [ ) 28 2 S B (] 45 1 14 22 A R 00T AL B e 8. 38 D I & o 9 2
SRR AN R B B WA~ S B

B2 Wsingle dispatch RiEZFi45H . functools.singledispatch () HfigsA K PEP 443,
generic type -- {ZZ M WAL SALIpe; WH ARG 1ist, W TR AT FiFE.
T2 PEP 483 Sk T#ERS, VAN typing B2 B4 AR T E.
GIL Z: Wglobal interpreter lock

global interpreter lock -- 2 JyffBEST L CPython fRERESR TR B —FRHILE], e o PR A — i 2 A — 4 2
FELENAT Python byrecode, MAL L BEEXT QA ((4F dict FEENERM) HMFH LTI
B 224z ik T CPython SCH. 4 BEAERERS N RS RE AR 2 Rz AT 7 68, JLACH Ui
PE T HEZ A B BT

AaE, BESEAR I B =7 R AR A BT AR AT T SR A A 95 0 Hs 4 0 A IR
GIL. BbAh, FEHAT VO HEfEmtti g e 2k GIL.

QA (PASRGARL BERBUE JE L Blin i)« F M AAe” RS 5 I RPN, PoX &
R AL PR D0 T BOVERE o AR ve X At RE DR ) FE R B S AR A 2%, AT
HELAGESF .

hash-based pyc -- K& Wy AvI¥) pye (i FH R I SO (%) W A (BT A 55 ) 18 e B ) R ff e A A8 1k v 1
G, 2, pyc-invalidation

hashable -- W[W5 4y — 0 G2 0 A (EL Q0 RAE AR iy o B N 4 R B, i pipRol o6 A (B2
__hash__ () Jik), IFAIDAIR AR REEFTHE (EFRERAG _ea O HE). AIIGAXI SR AL
IRAT AR G A (LRSS R A 2 ]

AR SRR G REAS D 7 SR A A BB, TR Ay S 2 ) A P o W AL

KZ 4 Python "PHYATIAL NEX QR W I A Y ISR g (BIANFREF i) HORW Ay A
AR (BIANTTAA frozenset) (M EATRYTCRII N AT A I A 2 AT A . o CRASEHI
XGRS FTIEAE . ENTEHE I —E AR (RIS B O ), e A ER AR S 5
TEMH 140,

IDLE Python [f) IDE, “£2J§JF % 524 BREE” 19304 . J2 Python AR A A7 Py i) B A G 45 A1
FRREARERSG -

I, £ 1157 75
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immutable -- AR[AE B FEERIR G . AR QAT . FARHEFDCH . XFERIXTRAREREIAL .
R ALITAFAH— DA FRE, WL BTHGT X 5. BN TR 2w B A (E R 7 5 AR,
BUANAE A~ i i

import path -- S AW HZAME (B 24 8) AMNPNE, SPRIMIpath based finder i Ak
SAHMW. TESAR, WAESFEBEKRE sys.path, HXFREARBELATHEREH EHEH
__path__ J@.

importing -- F A 4—MEH ) Python AU AE 73— MEEH 1 Python AUAS T 6 A 72 .
importer -- FAZY EHIIBBIRIXTS . WX GBI T finder g T loader

interactive -- 28 . Python 747 — S B AMRREAR , RIR AT AZERRREAR S /7 e i AT ARk, S Rp
PATHERHLGR . AFAWSEMIHE) python fiyd (R DATEARAY VTS HLIT IR B b e A0
ISR EAT) o R BURT AR B SR DR 0 G IR X Ay SN A (LA help () ).

interpreted -- fiFFE%! Python — @ MRREALET, SZMMARHIFALET, SORAME I DO h T 577
TS G i B AP AE T 2 A7 BTSSR WR A YR S ] DA L Bz A7 i A 4 2 s B 2 T A T SR
Fro fPREIE T A A AR AE AR IT AR R, HR AR PR Ef TR, &

Winteractive.,

interpreter shutdown -- fRFEZ SCPH PRI, Python MR &e-FE A —MEFIRIZTT B BOT 2 2R
BOTTH E M BEATIR, B AR P B NS 45 . EIR S BRI A DI 35 . XSl
S ATH AR B 5 | [ A A AT o FE R P Be AT AU T RE B 2 A Fp e, RO TR
B BHRCATA R (F ARG TA AR LS5 ) -

FEREAS 5 2R P R A __main_ AEBREITIE T EIAS B 58 kAT -

iterable -- W EAUR R AEASIZ— IR [T H AL A IR R G2 . TIRAR R B BT A8 B A e 10262 (Bilan 1ist,
str fil tuple) PASKL AR FHZRAIBIAN dict, ST & PAKE X T __iter_ () H¥EoEsesl
T2 X __getitem () IARIER HE LRMR.

SRR T for JEFRLA K2 AT E—DFIIRMTT (2ip O L map () ..)o H{—AH]
BRGNS AL NERE iter O B, BRREZMGAIENLA. X AEE T4 E
LA AR A ARG, REEAF R iter () 808 3 CAHEARXTS
for iR MR A S AL BRARLEARAT, BIEE— IR H R iy 44 248 5 DORTETR S R R AF ik ds. 2

Diterator . sequence [)j\ ﬁgenemmro

iterator -- R3S FRF R —IEREIRRANTS . ERRAERIEN _next_ () FEE (BIFHMAELN
HEME next () ) FREARERH A 24 8A EdE T K5 & StopIteration J# . FiX
IS S P BRI AR, REEH L _ next_ () HEHSHIRG| A StopIteration
T, BEREUIESE __iter_ () FEHKRBRENZIERZENZH S, HItERL 0t 2%
RXFG, g T HAL BTSSR 6. — A E BN & 2R EE 5 A A
TS . g% (Blhn 1ist) FERERRMEAZ A iter () REECETE for MEERH (& IR
SRR AR IE AR . ANARAE R O AR i 22 A I 2 R W1 AE 2 Fi kAt A e gl A L (]
—EREN S, HHAEEEMG S DR
25 B typeiter.

key function -- B pR%L 5 KBS FREE PR R 2L, = REWS R ol T HE R s HEN OB i v R R &, i,
locale.strxfrm() ] HFHEM—FE4E KEHET 20 2 75
Python W5 22 T. HER o4 FH B sk Bk ¥ Hl e R HEA 84 4 50, P46 min (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

BB ZF . B, str.lower () HER AHIEZA I NEHEF BB R S 7
Ah, BERBCR A E T lambda FEAREAIE, Bl lambda r: (r[0], r[2]). i~ operator
B R AL T =AM R A& #8 © attrgetter ()., itemgetter () Mlmethodcaller (). IHEE
QAT HE R 17 PASREA 8N FH et R A s 1

keyword argument -- G358 2 Wargument,

lambda > flexpression ¥ U4 NIRRT, FRAX AR IS POR(E. 4@ lambda s RN FITA

N lambda [parameters]: expression
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LBYL “JefrF JGBEER” Wi s . XA RS 0 S KRS SAEDEA TR 1) B0 4% 2 i e s A i 4 2 8
P XAE 5 EAFP J7 UG SO EE , R U2 R AT 1 £ 154
TEZ AR, LBYL T8 “&F/” M BRI AEZ S . flan, AR
if key in mapping: return mappinglkey] W REH TIE/E#AEZ )G HAMLFEM mapping
RS IR T key T A o X DT R]E AL NS EAFP D7 ORI

list -- §1# Python & (1) —Ffsequence. HBIRAAHNFR, (HHEEMITHME S P m s %,
MFF TR RIS I EE R O(1).

list comprehension -- FUFHE S 4L T 1 6 B A7 o840 TE 2 4 B G T B SR
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] KK —
A~ 0 3 255 i MY /S R EON B AR E (0x.) 9813, Ho 1f A2 ATRRY, ASRAE g I
range (256) WA TCRA AL,

loader -- JIEZT 7158 MBS L. BELHE L4 K load_module () WY VA, MR EH H —
A finder 128, IS PEP 302, XfT-abstract base class W] Z:Jl, importlib.abc.Loader,

magic method -- FEAR J51: special method f)AEIE =R XA .

mapping -- Wt —Fp SRR R A R OIF SC I T Mapping 3 MutableMapping 52 528 1 ir i E
FERERNS., RN RH 7% dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCRRIERIRES sys.meta_path B R BT IR 8] W finder. TG AR 8 28 Spath entry
finders FFAE RIPAHH A .

5% importlib.abc.MetaPathFinder T fRICIRA Hoas T sSE B ik .

metaclass -- LR —F T AIERRAE., JE LWERYL . RPIMAMELIN R, JuRATHRZ Bk =4
SHOFRIER NS . IER SN H AT R B IS S ER AR BRIASE L. Python 4R3I 2 AATE T
A PABE B8 XoT. KRS I FKIEARTREXA T A, HYFE LI, JeZErT e ptan m ik
RO % ENCHMTICREEDI HE ., dSimgft et mET g, SSussl, Lk
HABVF2AE55 .
B2 112 I metaclasses.

method -« Jjik 16 HSE IDEAL, WRAER VIO AR, 55 £ IRt 4
VERHEE —Aargument GRH 440 self). &I function Flinested scope.

method resolution order -- Ji ST 7 VAT IS 5 i 70 A 4 i 57 I 18 2R AL 28 B FH A 58 5 T
A F Python 2.3 J7 A iy 1 f#H 2.3 i Python f#EHT#R T FHAH & LR -

module - BStle 1% /2 Python FURH)FRALSURLT. 48U AT AL A0 G4 %5161, 64 2% Python
X5 BERATE i importing $RAFHEN#F] Python
55 Wpackage.

module spec -- BLYRUAS — a4 2], o A T I s B A AT K A B J& importlib.
machinery.ModuleSpec HJSEH.

MRO Z: iLmethod resolution order ,
mutable -- W[ FAS R AT ATEH 1d () GREFIEDE R 0L N S HIBUE . 7316 S Wimmutable .

named tuple -- HA#5c8] Aif “HA ool ol fI AT 4o 5 oo, HHHA Rl RG] 0REe sl 4
PRIBHER T B AR 2 B m] REHH A AR

AHENERMETAAICH, 04 time. localtime () Ml os.stat () KEREI{E. H—B1T %

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

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

True
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HLERZTCALR N EER (Bl BT 6l 1) o sk, A ITdlR il MR E UM tuple 4k
RIS PR Bo O 2Ok AE . XA AT T95, s [ T) K% collections.
namedtuple () Q. JF—MIrsGL LU IN—T TS SN B AL ST T EsN k-

namespace -- iy 43N] 74 S AE RS BRI . i S EE R RN ER, B8 SR iRE
A (FEITYEZ W) o finss 25 [l By 1k fw 2% i 58k SCRppse Ak . N, %k builtins. open
5 os.open () Wil B R 2SR XA 144 2 ()3 o B A A S S BB pR A5O3 Bl
et AT 4. B, random.seed () B itertools.islice () XFEEIH T X
R B random 5 itertools FEHL BISZIIRY .

namespace package -- iy #4342 PEP 420 fir5| A1 —F U8 FVE T2 28 package, w44 2504 A]
PAEA SR IR, HAiA T X Sregular package KRR, FREANTEA __init__ .py X
B[ % Wmodule,

nested scope -- iREFE I 7E—A>E SGEE NG| HASERE T, Blan, 785 — K%z WE R EmT A
5| ATE AR . R REE A ERBA RS AR RETC . R RSS2 R T
WEE . 2200, &RAEMZESNWERT2RmA%E . #id nonlocal XEFW NFE
ANINZEVE R

new-style class -- Fi X X} T H @i & 8 T A BXT LRI W IHFRIE . 755 51 Python hit 4%
v, BB AR (1 A Python 734 (4 38 RGFr Ik, Bl __slots__. #AFF. FRAEJE M.
__getattribute_ (). EKHEMBSHESE,

object -- X AT HAIRGS (JEtESE) PALTE AT (5¥E) M%dE. object HR LA new-style class
H e 2 HL 24

package -- {4, —Fh ] & FRER S I A5 P ) Python module, MWFEAR Ft, H2HWHA __path__
JE ) Python A5,

%2 W regular package Flnamespace package.

parameter -- JE5 funciion (SJ7¥%) & PSR, BHEE KA DA Z I —Aargument (B(EHR:
LIS, 240%5). AIMES:

* positional-or-keyword: BB, 8 — 0T DAMER AL F -2 A2 AT DA 5 42 A4
BARSS . EREIAES KR, BIANHR foo Al bar:

’def func (foo, bar=None): ... ‘

* positional-only: {{RAIE, $8E— A REBEL M EEANSE WRAEES Ll T e m e
XIS IR ENZIGEE—A / FHRE L, BT posonlyl Hl posonly2:

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

o keyword-only: {{FRIHEETF, 58—~ HEGHE X H#FEANSE . (URXETFIE S EE 7
RBUE LTES R & BB TS AL AN AL E TR S ZHi—1 * RE X,
BN R kw_onlyl Fl kw_only2:

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

* var-positional: WIAZ{E, HE AT AR — MEREE I AL E SHA B TS (e A
BZEHEZMMESHZIG). BMESWEETEES SRS = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHET, H55E A DMRIUE R R TS (MIIEHAES S 20 %
RYSHLIG). ZFES B S AREINS ** RS, Bl L kwargs.

JEZ Al DA 95 5 AT RGeS AL, tha] DA R el e S0 e BRI -

% Wargument RIEFLH . 35 409 R 7 R L EE. inspect .Parameter 3, function
45D\ % PEP 362,

path entry - BAE A 11 import path WRI—ANERMAI L, Stlipath based finder IR B P AR
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path entry finder -- ¥%1%2 A A HES AT — 7] 8 I X% 6 ] sys.path_hooks (Bipath entry hook) i& [f]
[) finder , RIS RETE L path entry g iFREHL o

5% importlib.abc.PathEntryFinder DA T #BKIEA BRI LIS T

path entry hook -- BFEA LNEg¥ —Fha 8 X5, FER03E WA A 4R R e path entry WL 1B &L T BE
%[l sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TP MR IRES BRAM—Fp Uik 12 38 5%, AIHE—"Nimport path A FRATS

path-like object - JEIRRRX R NFE DU REHENN SR KEEXNFZT LR — RN EERER str
B H bytes MR, B[ PAR— TP T os.PathLike MpINAIR . — 1 H+F os.PathLike
PR R AT @S os. fspath () RGN str B3 bytes RAW LM RGP os.
fsdecode () fll os.fsencode () AIHE 5 RIMIRIRAT str B bytes HRBPLIL . XI5 2
i PEP 519 2| A1,

PEP “Python iR U" MHEHHE . —4> PEP L@ (it S0, JHKia Python #LIXFRALMER,
A~ Python {3tk M HlF BE Bk BAEE . PEP 1 2448 BORS i 0 35 AKIURS A1 T4 BURF P A S PR
i

PEP [ 4 /5 4 S BT RR e s WA XU S [V A8 S 13 DA S A A Z3T A Python [ 35 T He 5k
95 ORI AL . PEP MMEE A TTATAEAL DX NS 30 , FF R Rl B AR A SR
%10 PEP 1.

portion -- 5y 4 A/ iy 44 A3 AL BAAS H SR N SO R A (BT REFEICT —A> zip SCUE) , Bk X
i, PEP 420,

positional argument -- i & %5 2 Wargument.

provisional API -- #5¢ API 3¢ APL 2 F545A R HERRTE AR IE 2 1Y 1) )5 A2 1 PRALE 2 AN I ) SR 2 1
IR D E A S P UL, HREHMARMCE &, Wl BB U B i e A A0 B
TN HEAT R G (LR AR ZEED ) . WAEBOF A X BEREIET - AUE AP N
N RIS FEE ) ™ B BL A P G B 90 B AT BE 2o ik AL
B2 X APTSRUL, 15 AR E B Wil “ R Tr 587 —— A A I
R R AT R e SR B —Fh ] S5 A T R T R
AL B AR SR VAR HE PERF SN BT B, N 2T MR KRBT B T I . TR L PEP
411,

provisional package -- 8¢ {U, Z: Il provisional API,

Python 3000 Python 3.x %A RMERR (X4 FHERAS 3 1 AR EE T R LB 1) A
HAEEN “Py3k”,

Pythonic 35— Lol — B AURD S 25208 T Python 1555 S ) 00 KU FIBES:, AS 2 H) Hofis +5
i AR AR SEBUCRS . BN, Python [y H A2 B £or TEAIFER A P — A m] e AU SR
WA TCR . W2 HARE F B XRS5, RIR 2428 Python ) AAT I & e 668 1 — N7t
K

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

TR ¥ B 15735 B Pythonic (77 5 k& X FE:

for piece in food:
print (piece)

qualified name -- FUE AR —A-PUS S0 FRZFR, Tm M) 4 R E k3 2wt v g A2
BRI VAR “BRART, MHOEE XL PEP 3155, XFi i EHRI R B2, FREZFRSX 54—
2

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

(R UgkzE)
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pass

>>> C._ _qgualname_

L} C L}

>>> C.D.__qgqualname___

'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

R TG AR, R IR S AR AR R AR I DS A B A B AR, e S A
ACHL, U email .mime. text:

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

reference count -- 51580 X EFE XS 0951 AR . 24— NUZ 5] % 2B, Bra B o TR
BORERC. 51 RO Python A5 Sk Uil & @ AW LAY, H'E & CPython SEL)— 1 X4EICE . sys
HE LT —A> getrefcount () BREL, R 51TV F B R [MIRFE XTS5 | VAL

regular package -- WMl L5 M package, BIIMAEA—4 _init__ .py SUFRTHR.
%2 W namespace package.

_slots__ —FEEIRNFRRY A, il ad FSE R W] SR LS X ST RS BRSO MR AT A AR A
BIGARFAT, (HRHEN AR, SRl R DRCE DL R R, RIS 77 10 I AR
7, HEHH PR EE LS.

sequence -- J5l] —Ffiizerable, T SCFFEAT _ getitem () FRERJ AR AR S| TR A TR
Pil), HE X T —NREFIKIER __len_ () Fik. WEMFHIRAA 1ist, str. tuple
flbytes, ERER dict ¥ fF __getitem_ () Fl_len_ (), HEHIANE T MRS
8, F e AR AL ) immutable BT AEFEEL

collections.abc.Sequence IR ELEN T —NTEEEWED, BIfE __getitem__ ()
_len_ () ZAMXEINT count (), index (), __contains__ () fl __reversed_ (). LI
W R H AR DARE I register () SRR

set comprehension -- A4 X AL B —ASAE AT G A el B A U R IR I 45 AR G — Bk
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} BN FEFEE
& {'r', 'd'}. &N comprehensions,

single dispatch -- Y5}k —Fhgeneric function 73JRIL, HELHEET BAS R ZEROREREN .

slice -- Y )i 5 NS T ReEsequence [—HR NS . YR 2 Niatrick e @n, & 11+
R ILNVAE B4 RnEis, il variable_name[1:3:5], H¥EE (Fhn) FRicrENFRHEH
slice X%,

special method -- }§8k Ji7k —Fh i Python FR=CiE H 1 /7%, SR XSRS ZE B B A T4 o A 491 A AH I 45
Lo X HER AR JRECAAUT R4 . Rk ) SCRY 2 0L specialnames

statement -- i&4) EAERTFE (— MU “H7) WAL RN . — BRI DA —expression By AT
X BFILEN, FHI i, while 5f for,

text encoding -- SCAZRY TR Unicode P45 E 4 k45 B ) i 245

text file -- SCAR LA —FhEBAE LS str MR M file object. 8 H— > LA SO SE i@ 15 18] — A THI ) 771
FIEE LI B Ak Brext encoding, SCARSCAFR B FALFE PASCAR K ("o 8 'w') FTHFI SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

HiESFbinary file T IEREWSIRE F 9 37 2 BISUER

triple-quoted string -- 515 FAFl HRAW ARSI S (7) S H51S () TR . EN7ED
BE_ LS BA M5 SR ER AR A 2R, B2 24t BRI REF AR N
BARGH SRS SHNG S, I H AT DA AT IO M HERRAT , 69 5 SCR 745 53 IR
o
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type -- JaH1 KA pusE —A> Python X5 & TAHA M BEAKTGREEA —FpRAL, BRHEXTRZEF, 7T
PAVHRER) __class__ J@tk, sl type (obj) KK,

type alias -- JRRUHH, —ANFAUY[E SR, B ZURIEIRAURIE A5 E PR RAT
RN A VR R i 2 3w o il

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

] PAICAE B Ry e

Color = tuple[int, int, int]

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

Z W, typing Fl PEP 484 HA A %f I Ih ER 4R o
type hint -- RMIPE5R annoration N5t FIEME. BREITES S0 MHETE & R R 283,

RARJE T AT, Python AZORFLME, (HHATESIA AT THAENEN , 7RIk IDE s
R4 5 EHA

SRR RV R RN T AT typing.get_type_hints () K5, [HREHA
B PA.

ZIL typing Fll PEP 484, H A Xt LI RERY LEAR 4 o

universal newlines -- Jli 45047 — M SCATERI 20, KA R BT A RS BRI ARAT45 sRARE © Unix A1 7
ZEP A% " \n ' . Windows [Z)5E '\r\n"' PAK&IBAR Macintosh 2% '\r'., il PEP 278 #1 PEP
3116 fl bytes.splitlines () THEHE L HEVH.

variable annotation -- Z8 {7 XS & B 2SR M annotation.,

FEREAS RSB IET, T e o (A

class C:

field: 'annotation'

AR BAREE T BN AE R 2 e BINDA T AR B2 int REUM(E:

count: int = 0

AF AR TEVA A AR I annassign —7
S function annotation, PEP 484 F1 PEP 526, .5t IR AR .

virtual environment -- JEHIIAEE —FR FHHME PR B 0021 7RI ERE , fei4 Python i PRI IR A 40 %
T+ Python 43 B AL A & T4 EI A — RSG5z i HA Python I HERF AT A -

HZ L venv,

virtual machine - JERIBL — & 52 &l A E AT E L. Python KB ML AT $0A 751755 4 13 2% T A 1
W) bytecode.

Zen of Python -- Python 2 51} Python S ity N S, A7y TR 5 HIECRHiA v . AR ALk
WA TR H A SR A import this”,
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APPENDIX B

i AA

KSR A reStructured Text JF3CRY, f Sphinx  (—A~% 712 Python SUR{S ISR NAS) B

ASCRIFIE BT T REER T A st 4@ th G B 58 iy, ORI Python AR By—#f, WERAARS S5k, 15
1% reporting-bugs TAFANM S5 . FATHE RGBSR !

AR s -
* Fred L. Drake, Jr., @i 7 H T 54 Python SCRYH) T HAE, PAKIRS THE% 21030k
o Docutils #f0) W H, AT reStructuredText LA F1 Docutils 2044
* Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%15 TR £ {F-ihAH .

B.1 Python IC#TRiikE

H %4 Python i#75, Python #3HEEE il Python SCRYA SR A, i Python J5 fLT %A ff) Misc/ACKS X
PEFI T A TR

AT Python 4L XY ARITIHK, Python 744 1 AN (5 B SRS - 44T

BT, 15T 83
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7 S F0iFATE

C.1 izR#pImE

Python Hfif 22 $E M EAHLR 98244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G R . /48 Python fU 5 T2 ok B HA ATk, Guido {752
HEZEE.

1995 4, Guido ¥& #: &5 e W B E KB wFsE 2+ 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARE LA T2 A

2000 4E 1. H , Guido A Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{>}j Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF [l L5

A 1 Python HUAHRIE TR (A KIT PRI E L2 https://opensource.org/ ). P b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I .

REAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF 7=
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nEHAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL &)V n]E 45 Python W PAS HE e GPL R A& ff YAk 45
HER B ENATT.
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R ARZAE Guido 153 T TARMISNIEIERE , (XL A N AT RE .

C.2 FRERs{ LAH &M Python B)RmF0F M

Python I SCRS ) 1 V7 RT3 BT PSF 4 T #7350

M. Python 3.8.6 JF i, SRS, HRAEHS SR ALATD R T2 PSF YRR HSAI S 4 % BSD 7T fY
L AT

FE e 4) 5 7E Python WA AR -2 B TR A B4 ] o X S8 0] 2 SRR A 2 N AR — [R5 . A o6 ik
VE] BN 52351 38 S R ol Sk 2 0 34 5T 32 55 78 34t

C.2.1 FiF PYTHON 3.9.1 iy PSF ¥ E[{piY

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

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

3.9.1 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.9.1 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.9.1 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 3.9.1 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
3.9.1.

4. PSF is making Python 3.9.1 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR..
—THAT THE

USE OF PYTHON 3.9.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.1
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

% Eo4T, £ 115, Appendix C. FysF0iFaliE
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.1, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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

8.

third party.

By copying, installing or otherwise using Python 3.9.1, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 ) BEOPEN.COM #Fa] il

BEOPEN PYTHON FFJi4 A M3 &5 1 i)

1.

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

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.

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.

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

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

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(R
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7.

granted on that web page.

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

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#Fo]tipil

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

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

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

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

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

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

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
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

Q3
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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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]HpiX

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.1 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 #Ur R80T aIE SIS

AR5 Python Z A7 HISR 50 =7 FPFRIVF T RIEOANE B, 0 B AN e B BRI R 19

C.3. IR IR VFETE SIS Bo7 T #1157 89




PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

Python Frequently Asked Questions, %% 3.9.1

C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html |~ 2/
15, AR 2RI eI (FT)

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 EfEx

socket #RH{# [l getaddrinfo () il getnameinfo () BKEL, XLEREFE IS WIDE Wi H  (http:
/Iwww.wide.ad.jp/) R EESE SC(H R,

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

(Fgkz:)

% BO8Sm, H115] Appendix C. Fjse 0 o]



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.wide.ad.jp/
http://www.wide.ad.jp/

PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

Python Frequently Asked Questions, %% 3.9.1

notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~"AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.33 RLEEFIRS

asynchat fll asyncore fEHE & PA R EH:

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.

C.3.4 Cookie &1

http.cookies FizRalS DA H:

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
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pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HiTERR

trace BHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode &%}

uu AL DA R

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.

CFgkzs)
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & i 2=EAH

xmlrpc.client fEHEE DA FEEH:

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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll MR F AT AEI:

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
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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 BERIKT kqueue [ AL AR FHEIH:

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT

FE

<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

h

I
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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 #1 dtoa

Python/dtoa.c XML T CIEF I dtoa Fil strtod pREL, HIT-RF C 1B F WP BRI FAF s 1 T 6,
ii David M. Gay 19 [q) 4% SCEFIRAETNSE,, %0424 i n] M http://www.netlib.org/fp/ F#%. 2009 4F 3 H 16 H
For 2R 3 1 J 4 SO B AR BORCRIA W] s B

/‘k*‘k*‘k*‘k*********‘k*‘k*********‘k*‘k*********************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % 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

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

C.3.12 OpenSSL

WARBAERG WA, W hashlib, posix, ssl, crypt BiHffi ] OpenSSL R miPEfg. Bboh, EHT
Python [1Y) Windows Fl Mac OS X 44 #%2 )7 W] AE {U3% OpenSSL FER#5 D1, B AYE AL i T OpenSSL
ALER S DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/*
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

*

)
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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/)"

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).

Original SSLeay License

* % ok X % ok %

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

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

Q)
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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
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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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.]
/
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C.3.13 expat

BRAEBEN ——with-system—expat BB THE, T pyexpat AR M5 expat YR DAY

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

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEBE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JHAHE DIM T

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.
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C.3.15 zlib

R ARG EAR B 21ib BARIFT ek N TH 8, W 5 2lib SRR 7 DR 2110 3 :

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

C.3.16 cfuhash

tracemalloc {§i W% M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

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

(N gksr)
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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

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEHERE F M-S libmpdec JE K #2
DUAS R

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.

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N X EH

test f (lib/test/xmltestdata/c14n-20/) ¢ C14N2.0 iR E 2k P+ W3C B https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR$E BSD ¥ A[IF (=42M) %47:

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 condi-
tions 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 1S” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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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