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(
_add__ "', '__class_ ', '__contains__', '_ delattr__ ', '_ delitem__ ',
_ dir__ ', '__doc__', '_eq ', '__format__"', '_ge_"',
__getattribute__ ', '__getitem_ ', '__gt__ ', '__hash_ ', '__iadd__"',

_ dimul__ ', '__dinit_ ', '__diter_ ', '_le_ ', '__len_ "', ! it ',

- —

]

!
]
' mul_ ', '_ne_ ', ' _new_ ', '__reduce_ ', '_ reduce_ex_ ',
' repr_ ', '__reversed_ ', '_rmul_ ', '__setattr__ ', '__setitem__ ',

' sizeof ', '__str ', '_ _subclasshook_ ', 'append',6 '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'] (th= el AT el A%

6 Chapter 1. 2dt™ 0l ulo|M FAQ



https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005

Python Frequently Asked Questions, ZA| BH{% 3.8.20

(o] A sl o] A ol A AH)

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

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

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

(1]

Ve) 22l )7} ThE, SHA S o RRSHAA AEAE el e
o] NS 98 £L IDES 0] gls5Uth IDLEL Tkinter & A}-g-31o] slo] o 2 vis ZJ, a}o]
T2 2-ZYZ IDEY Yt} PythonWin-S 959 A8 IDEY Yt} Emacs A &L 7 2F
ol A 1= SIERE A S 9 ST W AU o) E A B0) 18 2%, A%
Sen MY EA FEA 0] A5t ARzl EE AAFI ok shold A% BA] AA ¢
Sol 9178 BN
Tkok glo] A o] W5 Hofol| 4] o] B A AFRE] =2 of] T3l =2] 3} Al © A] W the edu-sig mailing listol] o] 2}

FAAL



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

Python Frequently Asked Questions, £ A| B{% 3.8.20

8 Chapter 1. 2tt={0| mo|M FAQ



CHAPTER 2

=228 FAQ

2.1 Yuksiol &

el

211 SHHH, thd AH|E(single-stepping) S Z&6t= AA IE £&F CIHAHTL
AUSL|7II?

7} obeholl A= o} 9low, 1h4

f
et

4 breakpoint () & ARSI o] & =

4 & 2 ¥ Atk £2 sho]d ghol M gle) JRojn, =
2914 23 A5 pdbe] TEE o 2 ALg 3ol AR TN AS AT

EZ vbo| A w29 B (E 5 Tools/scripts/idle o] 91U TH IDLE th 314 7)1 74 o= 222 t)v] A
7F 23 d5H 145}

PythonWin is a Python IDE that includes a GUI debugger based on pdb. The PythonWin debugger colors breakpoints
and has quite a few cool features such as debugging non-PythonWin programs. PythonWin is available as part of
pywin32 project and as a part of the ActivePython distribution.

Eric2 PyQt$} Scintilla H 3 AZAEES 7]¥lo 2 3= IDEY U Th
trepan3k is a gdb-like debugger.
Visual Studio Code is an IDE with debugging tools that integrates with version-control software.
22} A S sk B A8 st 4 IDEV} Ut e 2 gheh ok
» Wing IDE
« Komodo IDE
e PyCharm



https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
http://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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212 I8 A7ILL YA BMS 28 ol £20] Hs SR USLINNK

of.

21.3 mlo|M AT ZEZ ST MUY Hio|H2|S 2HE{™ oA sHok &L|7f?

AHgAA ol R M EE WA AAHA FAE RS} AYT 5 Y= Y LYY 22 IWL Y
ah Zlo] AR ebd sl AL CIEE AR /)50 BRAAL Py 210 BLIEE
A3e shobel il o) e @ REES shol A wpol Vel Aol B AW HAS YT B2 =T

ek

13 kb= gfol M A EF o Tools/freeze 2 £ freeze =75 AR 3= A Y Yth 3}o)
EFr2Ccuds Had Utk C AoAdYE AL RE RES A 2 g2 YAA 7 o

e AAAez FAste] import T (F FA BF)2 2 =2 2
ES AHUG (BT EES AN, 28 o ol o® A4H REQ Hio|E 3

AP%'M FEANE AST ¢ Je g 2737 2 v 22 o) A
/\}%51%1417%5%“&“ ste ST 9 d S UJFIJEP IR AEECIEE ATY 0}5’— 01
2 Qe Z el e} JAste] 2T Y EL} KA A5t A £ vtol v 2] E AT Th

Obviously, freeze requires a C compiler. There are several other utilities which don’ t:
o py2exe for Windows binaries
 py2app for Mac OS X binaries

o cx_Freeze for cross-platform binaries

21.4 mo|M =2 S fIct 2 EFEOILE 2B X|HMIL UASLI|7F?

o. £F gtol B EEo| 875 = I Y 282 PEP 894 ATt

2.2.1 HL0f ZH0] A2 I UnboundLocalError 7} A= 0| = RAAQL|771?

Ste ZEof A 3 BE o]t 7ho] th -8 371312 wl UnboundLocalError 7} 2H3 5w &3}

>>> x = 10

>>> def bar():
.. print (x)
>>> bar ()
10

AF AR, o] LE

T -

>>> x = 10

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

UnboundLocalError 7} A8 gFu T}

10 Chapter 2. =21z FAQ



https://www.pylint.org/
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
http://www.py2exe.org/
https://github.com/ronaldoussoren/py2app
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/dev/peps/pep-0008
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>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

ol AF A o] YT wf, 3] H57F 2 AF o thsf A o (local) ©] ¥ AL & F A5 2 o A
H 23t o] 59 g & 7He] 7] Wl Y th food] miA et 42 xof A k= Y stE g, Hutd e+ o
T AG HPE JAAFUTE ARH 02 Y print (x) 7k 27|31 2] 2 A A4S A e
o ol 2] 7} A8 g T}
9] ool A W45 A 2 (global) © 2 A 3ke] 9| R ATz WSof AN~ B S Atk
>>> x = 10
>>> def foobar():
global x
print (x)
. X +=
>>> foobar ()
10
o] HAA A (ZHa AT o FHA O R FASE G D)) AR i A5 2o 3=

AL
W] e sAsL 52 71N 717] S8l 2otk

>>> print (x)
11

nonlocal 719 =8 A188to] 378 AT zolA 153 AL &4 YUk

l

>>> def foo():

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

2.2.2 mO|MOIIM X[t M BHL0f CHEt F22 FALULIIN?

gpo] Wl A, = ol A 2 7R sk W FAACE A AU ATt 22 U ojyell A
e didstd, gAA oz dgor AARA e FAJLz 2+

Aol 25 AA T, FA BZe| 2 o] 7F g Yt 4ol global & 27314
o] =34 °}f_’. F2gol 3 AA S AT gk WA €49 5“5011 globalo]l 8 7dTHH
g global s AHSsHA Ut U d- U J2E R BE| 7 8t B FxE Xd"ﬂii
*dodoﬂ o gyt o] T2 FAES s fglobal AU RS FER ‘E“/I T/}.
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223 C}2 o2 RmOIM HOIE AT of Z5 22 ZWE WEBHLINN

for 28 AH 5ol B 7hA) ThE Yrh(Es Au B2 E 4o Arkn AP AAA L, o E Eof:

~—

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

O

12 xx 28 ARSHESAY Yt 28 P 2ES AFFU $599, 4
MAT Ro2 T S Yg ek T AAZ AEHE BF 162 BETH:

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

X
Az Btk — Aol E w7 ohd Utk £ Zo A, x 8 G 40| BE, BE $5E oA 4+52, 5 16

< x7F &rhol] A1 (local) ©] oy e} & F AF ol HoJF o] Ql7] wfZol Wty drhrt T &2 uf
]
eyt x 9 e WA st Fre] AAt o RA WA A B 2H o] 8 AT = A5 UTh

0|
oN
N
o
=

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

o] 2 m 3t o, Srhol tha) 2 Aol W Zo) gt
Yk

Aol A9 x o groll O £5A F=T & B2

tlo
f>

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

o7 A n=x Frjol A Al W4 g W5, L2 o AW A x 9 2L S REE D)
o8 w ALF Utk ol o] grol 3 AR gkl A o, F WAl A 1, Al AR 2 5 o] BE o n
U} webA) 7 g ol Al £nhE 2TE wash

>>> squares[2] ()

4

>>> squares[4] ()

16

o] S22 Prholluk FEHE 2ol obulet Yuk Fol = AP Uk

224 2 7t0f| M HeE S7SH2{H OE A sioF gLint?

wel Z2 a3 Yol A BE Zke] RS FRFE FHA P S8 2E(EF configh cfgh
sdUhe HEE AdUH: 38 22399 B RE0A config RES YEE 37| %5t FUth
e E BEo] A o] §02 AF A AU 2 BES AxEAE 27 Fhite] 7] W Rel, BE A%
o ek M AL BE R NYR U o & S¥ o2 2k

config.py:

x =0 # Default value of the 'x' configuration setting

mod.py:

import config

config.x = 1

main.py:

12 Chapter 2. =21z FAQ
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import config
import mod
print (config.x)

T2 ofE, REe AHEste AR 42 UAY sl S AT 712 d Ytk

225 DE0M LEZEE AIZ5l= “BH-H A" = RAYLIF?

AHlA © 2 from modulename import *E AFRSIA] nlAAI L. 22 A 3 H AEZE FF= L9 o] &
F 7o) o= A3l A a1, A E] (linter) 7} A Y = A] @2 o] 5& @A77 AR o] H < J Ytk

o
1. EF gtolBE g EE - 9 o] sys, 0s, getopt, re

A 42} gho] B2l 2] B& (I}o] %19 site-packages T & B 2] of] A X & £ A) - of| & 5 ©] mx.DateTime,
ZODB, PIL.Image 5.

3. YRolA 7dE BE

3 Y E AH BAES detuA YEEES IS5 S Y2 o] F 5 of 3t A4S 7 l5 U Th Gordon
McMillan-& Th-& 3} Zo] &35 T

i

T 25 BT “import <module>” 3§ A1 9] JZEE ARSI €8 A X E = WIS YT T HA
EEo] A HA ZE2 °]E (name) S 32 8 1 3} (“from module import name”) Y Z E 7}
49 5o dod AUt A AR REo] F A RES YXE 3= T2 A
HA BE5o) & o5 oHF A 5 U7l =YYt
o A%, T WA wEO| Shtel Faol AT AS AR, AEES AP Frw A ol 5T 5 sl
AFEst 52T ), A A RES 2757 ARE T, F A RES JEES 222 4 e
Uy 2Fo| SUE SAOW YTES REo) H 49| FE0IH T RoE o FaoF T 4= s
o] A, Y WA BE BRES YXLE S 2o 7MeA S = d5Uth o] A9, AT A E
S mEoA LHE BES JEE S Ao] £2 48T
TR AETEZ HFAYREY 27 AHE EoldE Y AN EAst=o 2o uvh &5 49
YRS g Ao AnnE JEES §/AAL. o ANe Z2w A wo] el RS JEE
D257 9 ] 53 HETUTE RE0 AT Frol AT AED ) ATEE B §7 1 42 4
AUt ZEY 434 27| w7 BES AS EEste v &o] WolE F AT EES Y W
2251 28 A R R0l §9 AL, T 0] P 23] 0 BATUL, 2E o o] Anng
Hold Ao, BEL otutk sys.modulesol| = AUt
2.2.6 A 7t0| 7|2 0| SRElE= Olf= FANULI?
o) 99 M2t B3 AP T2 IAUES AFUL o] G5 Az HAA 2
def foo(mydict={}): # Danger: shared reference to one dict for all calls

compute something ...
mydict [key] = value
return mydict

o] $E Af TENY, mydict o] B FEo] EFFYTh F WAL, £oo () 7F AW 7 A 4T
7] W Eof|, mydict 7} 5 7] =S Faa ).

g 2 gtk 237 92 5k §47 409

Y} of iAo} 94 ele} o), sl g A 7L @ A= W, ol o2
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o0l Gk 5 279 S E

2 None} 22 Bl AR WA FAFUTE 9AY e, PrE 2
ZPgA AdAEHA 7O T} A :

Ji’v e
M
23

|, O
j
I o
HU
ro
=°.=
N
&
_lé
é
m
N
e
gy
[o
fru
>
fo
ok
B
biA
rr
paY
o
off
11]>
o c
_\‘L

2 . WA, None < 7] 250 2 A3
11 g ol Al %7k None 91 7] Felat the A ééfﬁﬂﬂﬁﬁﬂcwi“c””+
& So], 23} o] AR upA AL

def foo (mydict={}):

AL o] FA ANA L

def foo (mydict=None) :
if mydict is None:

mydict = {} # create a new dict for local namespace
o) 5L H 8T 5 ABUTE ALSE o Aol APt B4k e, ANAA WL G P &
<=9 iRk AR AL, 22 3ol Al R A E W HA | S WwrEske Ad YT ol A=

2
“memoizing” ©] 231 37, T} 3} el T AL 4 Y&k

# 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

ARG A BAY S T3S A WS E LSS S dFTh A g BAY U

227 B B0 CHE B4 2 MEUHO|LL 7|91 DHHHAS HEsH{T 0= sHok

o] A A Bl <9} +x AFAE AE o] AAE FARYNL; o] AL X ANE FE=,
7 9E QA G el A UL T2 kg + 9} 5+ 2 AHE Aol ThE B4 S 52T o T XS
ALY 5 Y&tk

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

g(x, *args, **kwargs)

2.2.8 2x}e} o7 A, XIO|H 2 FULULI7?

B 4 Ao UERE o] B o2 o5t v, Al abe F4E

= ¥ 21 =g u) AR = g =
St gtk AR B RelEd # G A4 5SS Gt oA B, 033 2L Fo
Q) 7} Fol 5. u:
def func(foo, bar=None, **kwargs):
pass
foo, bar B kwargs+= func® W/lHSJYUTH 23, funcE &5, & E4:

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

42,314 ¥ somevar < QI YT

14 Chapter 2. =21z FAQ
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229 Z|AE ‘y E HEE U 2Z[AE X £ HELX[= 0| FALYL|7}?

rir

€ Tyt B aEY AFES WEA AF YT
£ WEUTh o]& s AA (Bl E) A,

x 9y B 1 AMNE F2FL v gt
2) Pars Aadurh Uee 14 4 doke =9y

append () £ Z&% 5, 7FH AA 9] go] [1°1A4 [10] o2 AFHUFUL F 7 BT U3

AAE Fzsp7) 2o, F oI5 T o= A2 AHSstHsts 734 g [10] o ATt

A 2 AR E xol TS

>>> x =5 # ints are immutable

>>> y = x

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

>>> x

6

>>> y

5

ABExAyA AL TN AT AG @ 4 Qauch o BEABAN N HEAT ¢ < x4 18

SAT ) g8 FAANAN A5 55 WASHE A0) obdLITh B A AR (A5 0 a0l ol AT

o o At AR o5 e, o] 1) ol 5 o) A (A5 oo el oE B =

Aol W5 27 BUT (x oA 65 F2IAA T, yE o] 3] 58 2T Th

A7 AL (= E°1 y.append (1 O)aL .sort ())& AAE HASA N 2HA 7 FAS 04*&(04]%

Sy =y + [1 JJrsorted(y> S A AR E HEUTH guH o stol oA (2] i EF 2ol

Hejgle BE 7é—r°ﬂ/‘%) AAE |5k vIA =& None & WH&Hsto] 7 7hA] 3 9] A4kl EEQXI

H=F FUth met Ae 2y sort () 2 ALy o] AEE A2 E& 5 Aok A Z5Hd, thal

Noneg QoA =2 I oA 47 Ad= & o2 7 HAst= = it

T, 2 ALkoe ]fq]tq}i?ﬂoﬂ et o2 523 2 3 A A E AT sy th SE U Y AL
& E°, +=& E ‘ﬂﬁﬁ}ﬂ%,%éolb}%"\ tﬂ%‘ﬂﬂ‘”%ﬂ‘?ﬂa list += [1, 2
a_list.exten d([l, 2, ) 5587 a_list & WHASA T some_tuple += (1, 2,
some_int += 1& HZHZJ]E @gq\:}),

EEEEAE
« 7F9 AR (List, dict, set 5)7 0W, AR 5 AL ALgstel AAE WA AT AAE
FEse BE WS/ UL B U

o 29 A (str, int, tuple 5)7} YoM, o] & AR
NG 7S MEL Lo 2 HIslE=E QAL A A28 AA
U
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2210 53 BhHHATE U B4S S5t OfRH sHOF BLITH (RE0H ot

SE)?
sho] ol A QAHE B 02 ADES 7S A 2. Tl YL wA) Ao that FEE HEY W], B
2715} 9152419 A7t o] & 7k o Lelof 27t Gla, B2l R BEE GEUL ole) pA Pow

>>> 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)

AL
) 4% W ALa el o
S

3) 7HA (A A= A MBS 5 ) AAE ALt
>>> def func2 (a):
al[0] = '"new-value' # 'a' references a mutable 1ist
all] = all] + 1 # changes a shared object
>>> args = ['old-value', 99]

>>> func2 (args)
>>> args
['new-value', 100]

4 WA= gAY A sol:

>>> 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': 'new-value', 'b': 100}

5) Ex Fda dadao g FolAl:

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

>>> def func4 (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': 'new-value', 'b': 100}

o] FA s wEol ok E FL2 o) fr= A9 fFUTh
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2.2.11 mo|MollA{ X} &t4=(higher order function)E O{EA| TIELI2?

TALA AUt SUG ana g 4B FAL ANE 482 - UG A
arx+b & AL B4 £ (x) B MBFHE Linear (a,b) & A ohe] 7 Aok A 2. £ 4
AFTE AL A

def linear (a, b):

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

return result

= ZYE AAE AL A

class linear:

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

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

F A T,

taxes = linear (0.3, 2)

taxes (10e6) == 0.3 * 10e6 + 27}HEE 3= Z3E AR E Al F ok

o8 A A2 P4 oz =2l w mEv} oRz) dol Atk Bl it e, By Agae
2 55 ABL TR+ AFUTh

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

A o2 WAEe) AHlE AEs TS A5k

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
o714 inc(),dec () Y reset () = Z2 A5 HTE T3t F-AH A5t

N

N
I°]
0z
e
o
—
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i
)
—_>‘£4
et
Iz
S
>
et

opy.copy () U copy.deepcopy () & A/ ESHAHAI L. &

2213 2% HIMELL HERIHES OEH &S £ YBLIM?

AR A FElao] Axr" s xof HiEl], dir (x) &
o AojH AEBHES x3ete Gl o5 gl2aES ek

2214 IE0IAM ZA| O|FE HEA HE £ JUSLIIN?

dubA o 7 WA, AR o= AAZ o] 5ol 7] w2 218 4+ JFULh 7EFHoZE, g2 FAF
o]2 & Zto 94 ?JHE} def® class 29 A% npa7tR o] A gk o] AL k& FHEY YL} o
AES uHYA L

>>

v
9]
=
v
7
0
>

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

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

T S o5l AFUth: A o] Zlo] 7 7HA] o] Fol AAF ] Ll o] F BE T8 T=H %
Hehr wEold AXEAL of 48 FUA AL A2EAT WP L), T o] So] 2L Zel
AZ2H 7] o Eoll, a2 o] Foladl A b A= 2 = 5y Th

iAo g Wa F=7FEA 7o “o]F5 GotoP F D2+ s Uth 9 =A o2 f4d A <l (introspective)
Zeaee BAeA e 2 ol AW Ao A WA Mol el D 4 vk As U
comp.lang.python ©f| A, Fredrik Lundh = A Al 7} o] A& of th&l] &5 3} 1]

k
o] 2] o] Waol A BAT L Folo] o] B P
oNA A o] ZL T 5
S

=
A ohf e fA8

Atk
. ole} o]0 FeiA YA AH o) o) girhs 22 @A HHehE B ehA nh Al 2l
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N

2.15 g7 AR M =2 = O{EA ELi2?

A ELE gol Mol A AR 7} o U Th o] AL TEFAA L

>>> "all ll’l "bll, "all
(False, 'a')

AE £ A7 OB BAA Aol ] iAol 7] W] 4= T3} 2] YT AN Y FrH vk

(nan in llbll), ngm

ohe3t 2ol B A ek

"a" in ("b", nan)

ChFeH T 9] AR, 4= S E TRAA QU Th o5& AR A oh Bk TSl B B PR
Sy,

2.2.16 C2o| “2” ¢igh LAt S ST A0l USLIN?

o, AUt L e 2ayTh

[on_true] if [expression] else [on_false]

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

o] £e] shold 25004 474 7] Ael, WA FETE 2 AUAES A3 Aol AHUTh

[expression] and [on_true] or [on_false]

e, o) F87 AIA Gtk on el A2 BAA G2 DA DRD AL S A%
Utk webAl, 34 ... if ... else ... FAL AGHE Aol FHUTH

2.217 mio|MOllM LH=EEIE B & ZEE AdE & UL
o}

o, A 0 & lambda Well lambda§ 5 3 3te] 4~ | Ut} UIf Bartelt 7} A & S, Th3 Al 7HA] o &
AR A L

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

# 2 W 2 | / | lines on screen

# v % / / columns on screen

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

# / / / maximum of "iterations"
# / / range on y axis
# / range on x axis

2.2.18 4o O7H, S F0AM S2Al()= FANE 20l L|7?

T AA FFoA S Al 2 el Y= v ASTE A WG dS ekl Ut 912 A& b=
QoA AT 5 Q= ol F ol gl AR AT 912 A& H7H%-?E‘?:L°}—°]Lﬂ £ 5 E3H,
A=l AX TS 722 j7f o] Mg g Ut o] & 501, divmod () & A A& wiAH+E
wolS ol FedUth AEAME o3 ZHUth

>>> 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.
AR 55 2 SHAl= F AR A DS LS oy th mEbA, 719 = QIAFRE divmod ()
E5Esd oyt Eﬂ‘/lﬁ}

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

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

2.3 X2t EXE

2.3.1 167142} 8%y ML= OEHA| X| ™S 77F?

8K+ A Qs ¥, 8% gk kol 0= 20] 1L, il'&:z}urtﬁ*rx}“o”e EYYLE & Sof, WiF“a” &
8704 7107 (1045 8) o = st o] &7 JdspalAl 2

>>> a = 0010

>>> a

8

A B EA 0 & ol 7w e FUTh 167 A

l6A+5 g5yt 1635 ‘3—20110— o|al, A%
2l o], o] OJE%_FAEMW.

e
A R A Y 5 dguth o 2

Al B

>>> a = 0xab
>>> g

165

>>> b = 0XB2
>>> Db

178
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2.3.2 9l -22 // 10 0| -3 HI&tEHL|77}2

FE1 % 7S B2 RIS EZEF 5t AdUth ool o] A ok, b3 2 A= A3
Th

i== (i // 3 *3+ ({133

A W7+ floor & WHEel of itk C =3t o] 5 A4S UHSESE 25,1 // JEAEE
(truncate) AL H =1 % 7M1 G Z2 REEZES T I3 IHFUTH

37 A1 s joll thsk AAl AFE AbelE A flsuyth j7F Fold, W A 7F o,
ARG EE AL & 37F>= 09 Ao ¥ & UTH AIA 7 AF 10& 7 }ﬂﬂﬁ}‘?ﬂ,ZOO/\lﬂﬁ"ﬂ%
ot & 7l A AFUZR -190 & 12 == 27 FEFUTH -190 & 12 == 102 B7| 2 7|t
w2yt

233 EXIEE IALZE O €A HEEL|I?

Ao A, WH int ) @ AEAE LA L, ol & 5] int (11447) == 144. UIITA =,
float () £ #F 4£4H o2 WU o8 S0 float ('144") == 144.0.

NNHA o7 o) AL £AE AT Z AUt Z#8A int ('0144') == 1440°]3 int ('0x144")
=vValueErrorE A YT} int (strlng, base) = F WA ﬁsﬂﬂ 1Rt & WME o AR E A4
(base) & WrolS o] A], int ('0x144', 16) == 32401145} base7}00§x]7§51 4, A= o] A 9
TAZ ARESH A Uth A8 00° = 8 4E U L, ‘0x’ += 1655 YERFY U Th

223 Ao FAg & AR HEsh= &‘%‘-Oﬁm WH & eval () & AHESHA TR AL 2. eval () 2
Asl men KA e 2 e 5 AUtk w7 AekA e #3}*‘101 AE Fold x@AS AL
22 9l Ut o E So], =2 o Ry & qﬁi]EiE] £ A $E=_ import_ ('os').system("rm
-rf SHOME") & A&T ¢ dFYth

eval () = £ RAE sfo| W @A o7 s A st= A7 Yol & S0l eval (109") & FFo] 4l o]
(0 & A1) 4 oA 18 0 & 5831 2171 gl - el 2k

234 XIE EXAILE O EH HEELI7}?
& ol 5 148 BAG 144 2 ABFAW, WY A str (2 AFIHAAAL. 16051}
A4 BAL A, U B2 hex () oot () F AL, U £ojol

0

3, strmgs‘»‘r
e AR

it ko

formatstrings Al A& ZZ 340 A L, 01] "{:04d}".format (144) = '0144"
) &

3f}".format (1.0/3.0 '0.333'2 *P%Q}HT/P

3.5 HMIXI2|0IA EXIEE O{EAH SH-HE LI
U

28 4 gaUth B9 BEol 7w &9 .
TSk Tk T ARl A f I dlelE

AA U array BES AFR HAA L

ToE N EAES
H,i0.StringIO

>>> import io

>>> s = "Hello, world"
>>> sio = i1i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

>>> sio.write ("there!")

>>> sio.getvalue ()
'Hello, there!'’

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

>>> import array

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

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

>>> print (a)

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

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

2.3.6 EXIE S AI25H0] O €A SL/OIMEE SEELIIN?

H H
- BALL B P GRS A o) g FHULh o] VY 22 FHL B
dol T o5 AT a7} gtk AUt o] A2 Edtcase S FU W dl AHEH =
718 7T gtk
def a()
pass
def b()
pass

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

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

o W& getattr () & AHESHA] Al 2

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

class Foo:
def do_foo(self):

def do_bar (self):

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

o SF o] 52 34 (resolve) 3} W locals () Yeval () & AFEIAH Al 2

def myFunc () :
print ("hello")

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

f = eval (fname)
£0)
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F30: eval ()2 AHSSHHE L1 A @FTh BRG] gl e ArhA A Ao Aol glrhd,
FEAN BALS Adeto] Qo9 G 4D 5 AUk

2.3.7 2AIE0|A =¥ = Hi=5E M HSH= Perl2] chomp() 2t &% A0| /JUSLI7I?
o}

S.rstrip("\r\n") = A& 39
S B AB o B s

AT A AR Uh:

59 3L AARA G0 AL 59 Bo) Y& REFFAA
=]

7} B W Fol ofe] A} Bol & % o4& vehiw, 2 E

>>> lines = ("line 1 \zr\n"
ll\r\nll

. "\r\n")

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

'line 1 '

WMol & 2K BAEE 9S WY BRF/ W), S.rstrip() 2 o 40T AL§ I

1>

(o]

o

rlr

Mo
[

Iv)

1]

B9 A, 71 A e BT EAED AAY split( W £ AH&St &
SRR t()Urfloat ) E AbEste] A XS FAE %Z}%koitﬂﬂ
A “sep” W 7| A E A Dt o] w7 —’Ft =l *t‘“ o9 8] EAE

Aol (N
Morlr = e

42 C9 sscant () R} 285 Aol o A g

2.3.9 ‘UnicodeDecodeError’ L} ‘UnicodeEncodeError Oz F£2AES QOS]
71?

unicode-howto & X2 A Al L.

24 M=
241 L Z23H0| LR =2IL|cl. SEE =0|2{™ o{=AH| sHOoF EtL|7}?
IR LRt o = & YUtk WA, ¢ Hols7] Aol 71 sl of & AFdo] Q5 th:
o 45 542 o)A vttt ghF Ytk o] FAQ& CPythondl 58S FU T
o 522 2 AA vt thE 4= JdF U 53] V0 U ths a# =of #af o] obr| & w] 18 Gt
« TEE FAZEHL A3 Ao 22 TW N A FAF STAThS Frolof FU T (profile BES
TR AIL)
o WX U3 A3 HEE ZAFSH WA A g o w2 A RS 4 JFUT (timeit BE
=)
o A3 A3l AR 3] (regressions) & F A H o2 = Y317] Aol (G HAEY 7| EF 7| HE
)+ ZE AWAE e Ao EHULH
)AL AAE, o] TE LEE ol B2 EY IFUTL 52 58 7tsd A5 ST =
719l W 2e 2w %o Hl= kA kg ol A F Ak
e FuEESS Y wWEA NEY (Y duEoz AAetH) T AAlof vM st EYS
FHEARG AN Z P S IS 5 dH5 UL
24. Ms 23
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o ZHIE Hlo]E L2 E A& 314 Al L. bltin-typesZ} collections & tfst AHAE A3
Al L

« T tolB It FAVE s At v EEE AT T o, oefio] HEH ot Th
WS 7hsAd ol =5 UTHEZS A= EFUTh. ol A2 W Q5 333 Zo] CE 24 H =g
uE] B Ao Ful2 285 UTh o & £0], AL W list.sort () W HIA =Y #A
sorted () FTE AME Al L (L8] 3 215 AFSH 9] ol = sortinghowto & FFZ 3H4 Al L)

o A3} 7HA (indirections) & THE+= A 3Fo] Y JHZEHI7IH B2 42 st 5 a3y
PR3 ol 83 AP S 2o, 22O SV = H YUt = F43HE 5] oF
gy, 53] 2 gy A=Y FH oA 285 UY (FF 754 E sEFFUh.

g vpolp o] F 8T = e st Rt o HE 2 4 e =7 dFYtTh o E 9, Cythong
At A E WA FtolH ZEECEFCRE A T 4 o, oy ZTHAZAA AR E 5 AFU T
Cython2 A3} (F A& A 3 o] cH o] M) S 83t ZEERQHZZE T of Ko} X w27 ws
T AdsUth CZ2 I 7|z Elo] o, AP CFTF R AT % syt

o 17

s Holl @E 9 7] o] A

24.2 B2 ZXIES B 0|01E0]= 7HE S EXQ Y2 FALLII?

strtbytes AA= SR, B2 FALE S A7 ol o™ Z} o] o] & 9]

2ol viEEA AU bR A, T A A ¥ 82 DA 22 2ol o AlFol vl gyt
Pz E

B str AAE FAR A3, DS £ BETE AN 92
EE5 Ak

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

2
d

(Egegedoz 2849 #EFE io.5tringIoE AEsE A9 Yth

B bytes AAE A7) A8, A & FETE AR ool ol 7] (= A& A1§3]
bytearray A& 43 A9y

rr

*

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

25 AMEA (FE/EIAE)

Y AN tuple (seq) £ Y NAA(AAZE, BE o E)E 2L ¢AR 2L FEL AR
2= Wan
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ol M Al 2E Frol S52 JddAdg YT o 4902 A A Addsoj1
FolF Aoz ALH YL S5 A A9 i
ol Aoz ALH Yt seq[-n] & seq

S A 2E AGHE S BT 5+ AFUTH oS Fo) 5111 2 WA BAE A F EALY
£ AW, BALN A FY B vHEE A A S o {8

253 ARAAE A0 Z 0|E{2l0|E Sta{™ O{EAH| &t|n}?

Use the reversed () built-in function:

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

o] AL PE A Ao FEFE A A AA L o EEH o] E & H Y =A9] A ARHES R T

25.4 ZAEONM S22 O{EH MHEL|I}?

o] A4 $ A= of g 7pA el th e 71 =0l Thol W 28] WS FRFAA L
https://code.activestate.com/recipes/52560/

ZAE $AE N E AT, B]AES AL S g AE oA A3 EA T8 FES A A5
A]A]o:
H -

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

last = mylist[i]

£~EYBE 8 FEAZASE 5 YA (5, BF 4] b5l ®) ol o] $F o mbE Utk

mylist = list (set(mylist))

AL YAES AFo T W], TR AA TS, Pl aER HEY U

2.5.5 How do you remove multiple items from a list

As with removing duplicates, explicitly iterating in reverse with a delete condition is one possibility. However, it is
easier and faster to use slice replacement with an implicit or explicit forward iteration. Here are three variations.:

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

The list comprehension may be fastest.
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2.5.6 IO MOllA OJEH HIES UE=LIR?

e LS A SIS

’ ["this", 1, "is", "an", uarrayu]

g AEE= A7 EA "ol A CY sk Z (Pascal) ¥l @3 55U T 71 2 Xpo] F & slo]H g AE
o Y AA 7 238E 4 Aok A YU tTh

array RES ESH A Rdo0® I AYPY WIS M= HAEE AFIA T g AERT QE A
3t £ % b w Uty 3 Numeric 843 7] BHY] AEL thkst EAS 713 wj Q3 GASE 22 S

2] 2~ (Lisp) 2B 9] &3 & 8]~ E (linked lists) & o2&, FEZ23 AM§3to] & (cons cells) 2 )
4 % gl

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

7hAAd ol o3, F& tal g 2EE ALST £ AdFUTh A7 A BAZ carol S| F st A2
lisp list[0] o)X cdrof] 3l F3t= AL 1isp_list[1]PUTH duld oz JtolH g AEE AL
e AR S5} mel s Wl % DR Steka AT U9 o LA FHA L

2.5.7 CIx}H E|AEE O{EA RHEL7I?

U=t 2ol Ak v d & whe

v
=
e
ftlo
pach
o
AW
v

’>>> A = [[None] * 2] * 3

945k L k2 A BT

>>> A
[ [None, None], [None, None], [None, None]]

e} e o ek, o2 920l e o

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

S go)20) e gaE A3 NY] F2g 2Pt e2ES R UL S P A WD AF S 2E
6“01] UERbEH, A9 g5 o Bt o] gete 212 obd Ut
AR P e Ahe Fojo) PAES WA BE S AR BE Y2ER 2 228 AL AYUT
A = [None] * 3
for i in range(3):
A[i] = [None] * 2

Y Po) 7291309 thE A= EF e A=A AU A AR AAE HET S

%k

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

= P dolHy e Aeste 32 AHEE 5 syt NumPy7h 7H8 2 42 A

>

ek
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2.5.8 A2 A|IRAO HMEE O{EA HETHLIN?

goe Frel e AL

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

259 M2 E=35t=0|, 9 a_tuple[i] +=[ ‘item’ 10| Ol|2|E LS ZIL|7}?
B o)) Q4R 7} ) ARER ek AT sol w ol A Fhu A A of B A A 2] 2ol o] Agta)7)

o] =9 S U A4 M A E HE] V)= FEY 840 82 v gutgo® HEH A,
glE= list & +=5 A= A&t
o

o3} o] A4 FThR:

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

TypeError: 'tuple' object does not support item assignment

of| £] & o]-fr= “é%%i‘%ﬂr: 10]a_tuple[0] °] 7F&] 7] AA| (1) ol 3l A A, A3t AA| 2 & B A 1,
A A28 FEY 8400 thYste]al otH, T2 847 717+ AS WA T 5 ¢l7] w2l
of & 7} HA ot

9 ofefjoll A, o] T Yol ot 4 ek b 25 th

>>> result = a_tuple[0] + 1

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

TypeError: 'tuple' object does not support item assignment

FE2EHEE, A4 Y Fio] ol & HB A YT
ohe 3} 2ol A4 s

>>> a_tuple = (['foo']l, 'bar'")

>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

9t 2T 6 =YL H 5ehe AL g7 AW 5 F AR AL dU Tk

>>> a_tuple[0]

['foo', 'item']
eff o] & o] °‘°11+LXI de, old Ass F I8t stk @ AA7E__iadd WA HAES
TR, +- 22 oo AL 0] o] o] 5EH 7 W ghol th YR AHEE € AUk (b) 2l ~E

A, __iadd ¥ B2EQ extendE T &3 ZYAEE WEeE A F5 UL o2 %87}
ZNEOA +=7} llst extend?] “E¢ ¥ o] gl Wal= ol YU th

>>> a_list = []
>>> a_list += [1]
>>> a_list
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>>> result = a_list._diadd_ ([1])

>>> a_list = result

a list7} 78] 7] = AA| 7 H AT AE AA o 3t ZAE|7F thA] a_listol] Uk th g9
ay

% 23 +=no-opdd, a llst7]-0]24 ] ]—ﬂ 7|7 9 d Ax} 7
S o e o] 45 Qo oh

&2 AA ol that 2AH o] 7] Wi J Y th

webA, 929 F2 AN Dofibe AL the 3t FE U h
>>> result = a_tuple[0].__iadd__ (['item'])
>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

add__ = AF3%la, weld gl2aEE S&AH Ytk 51X 9 result 7Fa_tuple[0] ©] o]v] 718 7] &=
Zﬂﬂré%l“‘ & 7He 7t ets, FE22 EHong, HF EH‘?J A3 Y E A YT

2.5.10 E&6t MHE 5110 AlSL|C): Tlo|MOol|A{ Schwartzian BHEIE & 4~ JSL|77}?

Perl 7] 71 E] 9] Randal Schwartzol] €] 3} o] 7| <& ﬂ/\EJ ZtQAE L 8A4E “AE 3ol g
HEZ o7 A3t} Ffol A&, list.sort ( ]/\1~4 key AAE ARSI Al 2

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

2511 St E2|AEE CIE 2|AEQ| ¢t 2 MESI2{™ 0{EHA| s{of gtL|7}?
IASS FEY olHEolHE W, 47 g 2EE AH3 ohS, Hohe K45 AHHAIL
>>> listl = ["what", "I'm", "sorting", "by"]

>>> 1list2 = ["something", "else", "to", "sort"]

>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> pairs

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

>>> result

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

uh) ot g o] o ke the T 2k

>>> result = []
>>> for p in pairs: result.append(p[1])

o] A0l B 9171418 A0 RO W, 2% 2 AL s 2
0, 2 e 2Ee A9 AL % ol =gyt o 287127 AAE, ap
22 X

pend () A4hE W2 2] E A FFal of
stof, Wi 2 A s8R k7] As) H UM E H&- 3t A W, o A 8] 7hE 3 5f of st wu]g-o] Bol
Utk 7 WA 2, “resultappend” £ A2 F7 o] ERE 237 o5, Al A7, o] BE T

fol |

2e ok el A SE 7} 2o F LT
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2.6 ZHx|

2,6.1 FclAas FAAL 7?2

AL dass B AW WE 54 A4 FAUTE FAhs AR QLS AAE VES A3 7

Ei/\}*‘lﬂtﬂ,tﬂ ol P AAHA HoE (A EFE)GF ZE(HAE % 2E AT

Zejas wols Feleha i S} o) 4o T FolAE /WO & 5 Stk TeE Wols

8125 oS BES A= E AU, o] 45 5ol An 2L 2 A0z A0l 2 o)
S Tk SRl B S8 A WA EE AT Duvailbox 20159 TR 54 AN

ﬁé/-‘l S ] 2] 8}= MboxMailbox, MaildirMailbox, OutlookMailbox 2} Z& AH Z#PPA7F AL 4

gzt

2.6.2 HIMEE 2AL|7}?

HAEE dUEA 0 F x.name (arguments. ..) & &3l= ofH AA) xo YUtk HA=E S

Ao Yol A = ol Yt

class C:

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

2.6.3 self= 2aiQlL|7}?

self = @2 WA =9 3 AR AAE 98 Hell 4 o] FYUT meth(self, a, b, c)Z FH A
E=AYtTRTF Y ofd A2H 2 xo ths) x.meth(a, b, c)ETEH|oFFUTh =4
HAEEmeth(x, a, b, c) '1%* T Aot A4 o

AFRF) oF BH= o] S AUk & F2 A AL,

A oot T A self’

mlm

26.4 4|7t FOIZ! BAHALH D ME S2AL| QAAHACIX| OfEH Eolsh|7t?

W g isinstance(obj, cls) € AHESAAN 2. &Y 2 =< AFsto] A4
7t = T o= 5“%-4 A2HAAAE FAT ¢ lsmstance(obj,
(classil, class2, o)), AATE oA Y WA F st A AT = dFUTH (NE
isinstance (obj, str)L+isinstance(obj, (int, float, complex))).

BERe] meade AgA G FH2o)A isinstance () & AF AHEEHA Fgol £ 34 L.
FAsE A9 Musn e 0 449 A0 A% 2 de Ade FASE Hdsin Felool et
e AR 2AsE oA 54 S Aesohe Fehacl MASE Ashe AdUT A8
Bole £k Gavt drka:

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

O U2 H2W2 € S 20A search () FIANEES Bosta &4 242 T Esk= AdYth

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

class Document:

(TH5 sTeTATol A1)
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(o] A sl o] A ol A AH)

def search(self):
# code to search a document

obj.search()

2.6.5 2|0[gt RAL|7I?

91 4 (delegation) & A7 A% 71 (V442 el ek = FUTH AUk x AA 7L 3 A= F Shpe)
B2 WA ATk ZPgs] FATh MAG A AR e FAL AZHN OE REHEE
%o G WA So 9 Yo A FU2E BE 5 A

ol e 474 99 AR 5 AFUTh 6l S Sol, The ZaAk HAAY TARA L,
AEHE REHoHE EAR ABs e 2 2E AT

class UpperOut:

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

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

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

o] 7] A] UpperoOut %EHZ:E write () HIAEES A A 5t] 5 self. outfile.write() HIAES
5] fel A EARE A A WL HE 2 o AL S5 sl t. outfile AA0]
AU e _gorarer WASE R GGk AR A4S Aok A
Ane Aol AR AAE BRI 2

o g ol ele] AEe £ Agol FAFAA L. ojEeRES 23D Bk oh 4
ojof & ufl, Fe v __setattr_ () HIAEE HY3lof 5tH, o AF5HA T B o] oF FTh
__setattr__ ()9 71& 32 g v 55Tk
class X:
&éf _ _setattr__ (self, name, value):
self. dict [name] = wvalue
2o setattr_ () T FIAAE 7R Lilself o] A FENE A 7F5H7] 91380 self.

__dict_ S FAsMoF Yk

2.6.6 OIMES 2HF2[SH= mhdl S A0M HIO|A 22200 HelE s HMES
O1EAH SESELINt?

frt

W super () &S AHSHIAl 2

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

3004 AL AL, ZHA ZHPAE AR Y &= 95T} class Derived(Base) SRR - ad
2 S HY9 -rBase(+LBaseJ oA Fefj A F st ol FoH meth () WA =& Base.
meth (self, arguments...)Z Z=T T JAHF5YT} o 7] 4,Base.methe 0375541] QF 2 wA]E o]

08 self AAE A& oF g th.
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ol Fef o S Aostar, Fefa o Ao AA wolx FeAE e F S AA A
B2 A syt 2 B g gt HAE s FUth £33 o] EY2 ARG Hojx
SH2E FHLER (S 5ol A9 78l wheh) B stH = Aol = &t o

BaseAlias = <real base class>

class Derived (BaseAlias) :
def meth (self):
BaseAlias.meth (self)

2.6.8 X ZallA Clo|E2} X ZalA HMES THE2HTH oA sljof ELi7t?

(C++} JavaQ] o] m] o] A) A A dlolE]l2}t A A v = 25 sho] Mol A 2 Lt}

BA olee] B9, s Feh 2 o Ee| HES J AN L. o ERHEN A S NS, 4
AA 2o o §E BAHC = Aok FUTh:

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

cAA Y c.__class_ oA CE o= HlolA 2 A AR o o IR %EH/\"H o) sl A28 o
H A 9k 3} c.count = isinstance (¢, C) 7} A HdIE= BE cof s . count & FEFth
Z9]: CY YA E oA, self.count = 429} 22 YL self X]-Zﬂ g1 g e “count” = A H
1%%%%%%£%£%%§W&%ﬂ£@@ﬂﬂﬁNEJﬂﬁ < A= Wil l=Al el
A el FAHAE A A oF FuTh
C.count = 314
A A =R 2bs g ok
class C:

@staticmethod

def static(argl, arg2, arg3):

# No 'self' parameter!

Jevh AR WA B9E A B A IH S At BE S 5 E A Ayt
def getcount () :

return C.count
AP Re TES BE G el Fehs (B AP BAY 22 AS T2 Y AEE T2

ﬁq,ﬂﬂﬂﬂﬂh@gﬂiﬂ+§ﬁ%
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2.6.9 mO|MOllM HEXHEE HME)E O1EA MZ2E +~ USLIN?

of e AAR BE v So] A8 A5k AR AuiA oz AR Bulo] A g WA e
ool A= The 7 ol 24 g ch

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

}

shol Ao A= 7| 2 QS ALg ool BE A4S bR B YAAE A4S ok FUTh ol & S

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

else:
print ("Argument is", 1)
AL A3 FEAA L FAT, AA2E o}F AGEU
4 do] AR B2 NET 2= gUth I Eol:
def _ _init__ (self, *args):
e gael BE WAE oo A FAFU .

2.6.10 __spam& Al235|2{1 sl=0 _SomeClassName__spamOi| CHEt 0|27} 2t l

skL|C}.
o]F A Eo| Y= T o] 52 F e v F 7N (private) H4E & 8h= bR vl 24 Q1 B2
A 2517 9181 “5] 41 21 (mangled)”. __span @A (o] = & o] A WE, Arf spe] Ta W)
o] RE AW¥HA}E= _classname_ _spanl @ HAE AT =], o] 7] A classname & B E A3 W= o]
AAR dA S o5 dUTh
O AL U1 BAE BT Gtk 9% ALGAE o 28] * classname_spam” o £ ¢ FEo] o]z H 02
AT glon, H]—“7H e A __dict_ o yEpEUTH g2 ol 2 W= v ) W
olg= A8 AR SHA] kU Th

26.11 L EeiAE= _del S HOoI|5IX|2t A E AMM|E ] SEE| K| ESLICT

B 717 745 8 o 97k A o

del 2O HI=A] _del ()2 32T 2+ FUTH- 93 A9 Fx A5 a7, o] F 9]
0l EEsld _ del () ol 3&E YT
A B g 27 HIE 2T (& S0 Aol B FZE 23 7} F 2o 214 g
2EZFIE E), R 3AFE Y 00F Eop1A %}SHD} 7+E gfol M o] Y 3 &S T A B}
<23 0‘131%%@1‘ SFA| 2, 7hn l A A7 AHEY A7 2 gt vpA g F2IF AR & dul
Lo AaE 4 QlojA, __del UﬂHEt EH3 ?444 A &2 = dFUch 2AE AE
stel siohd B gyt 11%*"1711 AAY] _ del () HIAEZF AR = A7 DA d UL}
gc.collect () & A3t =AE ﬂxﬂz}# AA T 7“%117}T7%ﬂ?<1 %= e g A 7 A5 Ut
A7 E B, G2 uuit S22 AA Y HAZ QA close () HIAEE ALY 3= Zlo] &

—_

%145}- I¥Wclose () IAZEEANE AR E FRI=AJEYFEEAALT = JAFYULE __del
BFA B AL - del () 2close() & EZ3loF o}tﬂ close() &

iy
rlo
=
é
=
u)
:cé
—r
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<2 F2E I8t E U8 W2 weakref RES AR SE A YdUTH o] REL Fx A4 E 584
SN AANE 72 5 ARE FUTh o & 5], B8] A5 T2 R 29 JA Fxo A& F3 FxE
ARESl o FuTh (o] " ZAE o] R 3trhH)

2.6.12 F0{Zl FeAaL R E QAEA S5Z O{EA HsL 7t

[—)

ol e Fea(Es WD) Y RE AABAE 2437 esUth 2ela A4
o 2 EE §AS] BE AAUAE FAHEE 2y T 5 A5

2.6.13 id () 2| Z1t7} 1/SHA| 242 AXEH EO0l= O|fRes FAYLII?

190 WAL AT 9 T DIA2E AL 498 WP, CPythonol A= o] Aol Adle) ol
o Faolme, AA 7L W B el A AAE F AR wEol A the A Mo 2L 9o TP
@%ﬂnT AU T ohe 3} 2ol ol A E 4 g5t

>>> 1d(1000)

13901272

>>> 1d (2000)

13901272

T 9 ide o2 Z5 AAol & ’6‘}% 1, id () TF A3 ol Rk A 31, 35 A% AAIFH Ut idE
AN £ AR 7} o 8] Ao} YEE st W, 1 AR ol e ThE FEE BEAA L

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

2 & Ipdeo] A e W)
y 39L 23et= g HAE Y _ pycache A

i}
2
B
rlr
el
oo
o
K,
A
i
i)
ne
o
rd
il
2
N,
o
[P

Ho
rlr

.pyc It o] BEo] A A &g 5 Y= T 7HA ol
5, _pycache_ A H T HzE
AgArz AR ee A5l of

A
o >
o >

PYTHONDONTWRITEBYTECODE &7
_pycache SRl \;]aﬂ Eﬂﬂ U= 3
Jo

> =0,
¥ T
oy rfr
<
L2 0
N

rE
4>
N
>
o
)
(432
)

td
|
o

AM%Aﬂ%EﬂH%ﬂw°“%d—ﬁ%m P 5HA 9o m] Lpyesh BB o)A Sl
OE" so, e EE xyz.pyE 9XE 5= 3 o.py”7F A& W], (python foo.pyE A 9

Fo g 9dA3la]) foos AP, xyz S %‘:TL_E 57] w2 ]XyZOﬂEHGH pycZt BHE ] A A ¢, foo.py
o] gt
E

o_?_’, I
S I{-Ll
m

ko
o
Y
S

% A2 E 544 47 Wil foool e = .pyc FFL o] A A ks Ut

foodl T)3t .pyc AL WIS Aol gow - = HA e 2gol 3t .pyc d S el
- py_compile¥ compileall _L-‘Eg ARG 5 A5 U
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=

py_compile ZEL oo B E
compile () F+E 34 o2 Ab

OlfD o
o,
rlr
112
<

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

o] A& Rl S foo.py 2t B2 Aol Y& __pycache A E fdE e 7| ST (B AHH
WAHEG cfileE o] E A ALY T 4 5.

compileall EES AESI] gH Y REHYS AF o2 Anfde &% J5YT compileall.
oy AT A5 AT ol o] TR O Aele)e] A2 T AFsol A LELEAA ol &+

T AsUth

python -m compileall .

25 AR AE A9 MF _nane & BOEH BE QMY 0|82 2L 4 dFUTh gol
' main_'oj®, Z2ade] ~aYER Ay T IVHOE BEL YZE A A
Be BES U 5 AEo| ALt AH HAEE AFFHY, name & HoIF Fof v o] ZEE 4

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

foo.py

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

e bar7} foos A ZE J’ﬂ\jr (o] U] foozt= R E ] gloi/\‘] n(yop‘ﬂ]%]}]—)

¢ bar.foo_var = foo.foo_var
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uhA) uh @A 7} A S EU ) sho] do] obd fooR AE T E s AL B A ST food] A 7 F
gAY 27} of e ulo] 7] W o,

import fooE A3l AYQ FE oA foo.foo_varol] BN ASEH T S ujx 22 o] doj .
o] FAIo "5l 7153 (] 4%hH Al 714 3l 2 W o] 5 Ut

Guido van Rossum-2 from <module> import ... oo AFRSIA] T, EE FTE 34 Yo v %]
S AL WATUTE A sk To2 W59] 27\ 3he 4
AXE & BEQ BE 79| <module>.<name>2 7 I HE oJu|gttc}.

Jim Roskind= ZF REA & X4 2 DA E &3 AL Aoy}

=
« HEWZ] (A, g R ullo]x ZHAE YdZE T 7 le D)

4>
T
=
o
o
5
=
>
>
ofo
:<IJL_I(
o
9% 4
A
v
o
pa)
rlo

e import &
o B FE(JEE FA FolA 27131 A9 =3).

van Rossum- ¢} 3£ E 7} o] 451 3tof] hehuh7] w2 of] o] W2 ol FobshA] ekA v ZE .

Matthias Urlichs = 3-S5 E A7 AT E7} ZQ3A YE2 FTE ANFTAT AL AT
ol A W2 A% a et o] x| k5 Uth.

2.7.4 __import_ ( ‘x.y.z’ )= <module ‘x’ >E QIEIEIL|C}; zE LA HSL|7}?

importlib®] H9] &4 import_module () = Al A}

oo

St Ste LAl L

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

275 AEE Fl DES WSO CHA| Y ZE 8, HA AF0| EAIE|X| t&LIC
0 d S

BEAWY ol QB o F 2, T ML BES AL YTE Tl BE HAL P& th 218
oW, A EEo gL /L BES JEE S WL BER THH Z2 oA, R RES o
TE BASI oA T A S Puith M4 BES ZAE oAl 9o e, the ) dol sl e

import importlib
import modname
importlib.reload (modname)

il o] 712 100% SASHA suth 53, v 22 £8= T REDS

from modname import some_objects

Q=P AR oA MAOE A% FYITh BE ek 3 7} = @)
FE 7|E Sefa AnTast AN A Uk ol AL the T 2e 444

>>> import importlib

>>> import cls

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

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

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

Seh2 AA o “obo MEE]” & Q) 5hel #A9) £ Dol FHs A1 ch

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

>>> hex (id(cls.C))
'0x4198d0"
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3.1 oM o EES 15310 S0{RTIE ALSELI?

Guido van Rossum-2 15 3}
ol A 714 gk B
A ZHE 23 7F g17] ool

doj2 C =2 3w e o

L2
i)
=
Hz
Me
1o
>
o
flo
>~
N
o
TN
[of
rlu
o
=2
o
N
off
o
>,
ol
o
rlr
rE

o =
i)
™

if (x <= vy)
X++5
y-—i
zZ++;

Only the x++ statement is executed if the condition is true, but the indentation leads you to believe otherwise. Even
experienced C programmers will sometimes stare at it a long time wondering why v is being decremented even for
X > y.

Because there are no begin/end brackets, Python is much less prone to coding-style conflicts. In C there are many
different ways to place the braces. If you’ re used to reading and writing code that uses one style, you will feel at least
slightly uneasy when reading (or being required to write) another style.

W IY 28G2 A H/E ZEE I AT Fof s AUt o] 2 QI =2 I o] s oA 1
TS 3 F3bo] GuE o], 22 WS 2787 7 o] o Y F T o] Ao
grofok gt} (749, 20-30%). 205 9] Fho] W2 Co 205 Rt A ¥ W2 &4 :
O] A A F/E EF 7R g7 W vk opd el - A o] gl AT a5 HolHIE 7AF
Urth-Eo27] 719 292 g s =go] Ut
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3.2 ZHCHSE AbE Q1AL R O|AlSH ZTpJ) LI 0|RE RAYLI7?
e AR A
3.3 HE AL HAO| o AFA BHESLIN?

N

AEAE 5% Tes 2 Aol seial Utk

>> 1.2 - 1.0
0.19999999999999996

293 0| AL shol Mol Waehn A7 T 22 k5T o] AL Fol M} Ae] Belo] o,

SR ZoFo] R 440 £AE A2l sk AT A o el

38

>

L
© ;sp

CPython®] float B2 A FS Y3 C doubleS AR UL} floa
E 530 E) 9] o] —tvL% AFRo AFE L ol ML By AR
ot thA e A Y SHEglo] 2R S| E L) F, BE s
FP9 e 97 22 Aol EHY A5TUD

AABZIHeZ2 HAE F A= RS TAV oA R a-doz = AFsA 29T &= g5Uth d &

= ’e

Ir

’>>> x = 1.2

o] Z-of], xof thall A= g2 103 g 1. 20 th ek (-7 F2) A o] A vk, F &8 2 A= ks uth
AREA QA ) Al A AA AgE = w2 v 25 uth

’l.OOllOOl100l100l100l100l100l1001100110011001100110011 (binary)

1AL BE3A L e ZEUTh

’1.1999999999999999555910790149937383830547332763671875 (decimal)

16712]9) 1024 A= 2 AeFduc

CELPRK]

S3H|E9] AuA Q) FUE & Tl BE 25 Aol

15-
AAT AP, shol A AEA Y HE A5 H e

o

™

3.4 mio]’M Extgo| 2 Ol FALULINN?

% 7kx 33l Y

S 45Utk 24go] By
e}, 2 A 27 A 17
o1 % ShgI ek

ThE AR S sl de] EAIE S £AEE 7| A7 07 ek AT oW T 8L The

= A
Aoz WAstA om, sho]foA = o] ¥ W = EAFE “eight” & tHE A2 WA HA b5 th
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3.5 DIME olol SE0IM ‘self B BAIMOZ ALRHHOF 5= 0|
SoIQiLImf?

d
<
o

A o) f2 WP f 8

= .

solER RES A8 5 Yrke Aol B $H AU selr.x1}

self. meth() S el SH2HYE ] P | ZotHgtE A" A Hpu mA =7}

298 & 5 Btk Crrol A, A9 M5 Aol gt 4

HA A4 Avkar 7 S ) - 5?*] -’JrOH‘_Oﬂ/ﬂ A1 q

Aol & zrolok gt} AH C++2Java T HEo A= ?_]i‘ﬂi o Eg]F
kS

whebA] ol el g WAL o] €l Qo] S0l A ol 13] R-gEuITk.

A, 58 S oA HAEE HAH O R FRSAY ST ESH L T SHSEEH ol BASA =
_0411]?:]—\/]1;} C++oll A, 3} S AL H M o]x FeHAo HHEE AES
AFg-3] of gy t} - 1}o] ’5‘401]/\15 baseclass.methodname (self, <argu m nt
AUt o] 22 __init_ () WA E, dutHoR 5pg FEA A =T 2 0

ANEs agaem A e ) 12205 A=Y 22T BAAUR AN Moo}

npAmte 2, A AE A WSe) A9 il A B EAS Atk shol o) A M
T HEO A o] t g = (zawﬂ@o;mwoa A A 2] 9F2) MFo] 7 |
o 7 th g o] A< #ﬂ%\%ﬂﬂé%*hﬂA lWﬁPEH?JOlEFﬂ" ad HWOI %MO
& Sl 72 A ST Crrt 19
o]a]%}ExJoEu].U NS T Q3o

AAP Ut AR, A
A @%E‘rﬂ A & 01%01]

e, A WMol daEla
e of gl th

o} o] t] o] = Modula-3 9] A 2 5t} o
AR, 228 A A v = A2E

0)1

;‘;
r{n
- 9

RN 1:}14‘;} ‘ﬂ/\] Self vars /\]——%—6‘]-
AHg8te B¢, self.vargta Mok stk 4
PREPNSES

%, |
o,
fu r
Y -
2
o
g i)
0
N
N
A
o Hlo
[o
lo
HrlorE
=)
2
Iy
=
=2

3.6 EBA0IA CHYUS AIBE 4 gl 0IRE XYL

Jpol 385 H, 7Hs T i

vith s 7] 2] (walrus) A4HAF =8 ARS3HE T o 2842 23840 &= HEE Yy ch

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

ZLA| 8 A B = PEP 5728 A R34 A) L.

(0ll& =0{ list.index())0ll = HIMEE AIZ25t
1 CHE 7| s(0F =0] len(list)) 0l = &4+E AL

(a) EF A4t 7%, A9 & 7] (prefix notation) ©] 9] (postfix) 7] Kt} o 2 ¢l Ut} -
A9 (28 F9 (mﬁX)') AAare sto A 23 AFS 7R =], A7} Tzﬂ of] of 3
AZbeleE ol A1 Ao E EFo] H&= 17 —}—OFGP XYYtk x*(at+b) & T2 FAE
x*a + x*b Z ThA] ZHA3817) 91 AT GA 00 7|9 S AHEdto] 22 A4S 3T w9
o] ML vl wa HAIA Q.

(b)) len(x) BH= ZEE J 2w A= FA7Ie Aol E 2 ?—%}1 A= A& gt} o] 22 A
A A F 7tA & °‘E%ZHE} A= o), A= 459 AH ol gyt ¥ Z, x.len()
S 98w, x7F AEH )2 E FHFF AL = len() ©] &= SN2 A& L5 A
Holuvghes 2 oln &1 Qlojok gyt mjg S TR e EaJMﬂ get() ]} keys()
H A =7} °‘71b‘r st o] opbd Zof write() A ZE7F QS W Wl 2 A= TS BAAL.

—https://mail.python.org/pipermail/python-3000/2006-November/004643.html
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3.8 join()0| B|AEL} £& BIMES7} OfLlat 2XIY HIMES! 0|RE
SoiQiLimf?

’H’ H.join([viv, v2v, I4Y, '8', '16'])

o] Abg ol thal F 7HA] AFF e = vkE o] 95U t).

A A EAD L (@FAD A5 WA EE AT Aol AL B FHUT e Fol gekg
ok ool Blg o Ee 19 4 A e, B4 E gL 24 239 ¢ Bolehs AUtk WAS
EAGe] AAE ol 5ol S§HTHY, P DA AT 5 G BEL =2l 4 o] §7F U
A ook B TheF Zol AP UTH ‘U AD27 WHE £ 45 E A st 28w
QEUTH. oA, FAL 137 Utk @ o] § 2 split ) & FAE WAZE A3 o
A4 D olel e A A 2EUT, 12 0 LT 2L EH o)

oA Fol A TRA(EE, 1 RACE, dolo] 3 A4 = TR 39 AL S was
& ]

o},
_El‘_

E=)
M
ins

A EADAALE ool E 1 ARG
MASE ASAL AR 3T S U A
A} FA AHET 5 Yk vhol Edz

M

+ Y
QUTh A1 Al FEA EAL
S L EX S =

A Ao e 7R s w

it o, 2
>

N

%k
m

[

3.9 ol|2l= Lo} tHEL|7t?

of| 2] 7} REAY 3R] 0k O W try/except 52 Ul
t}h 2.0 o] ¢ Fho] W WA A = th2 HETE A

try:
value = mydict [key]

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

AL
2ol =

gAv g Ao &4 717 & Aoz RS w27t stk 28X o, o2t
dys Utk

if key in mydict:
value = mydict [key]

else:

value = mydict[key] = getvalue (key)
o] A A9, value = dict.setdefault (key, getvalue(key)) 5 A& = YA T,
getvalue () T&0] RE 350 B745 7] wl o] S8 ARG 90| W AT 4+ Atk
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if... elif... elif... else A|lA2E AFESHE o] 2 S HGA =33 4= A5 Yt} switch & &
of thgt & 71A] Al Qo] AJAI T B HAES ST A oF v of] o g &2 7F (oF2) iUt ApA &

U&7 A Ael= PEP 2758 Z 284 A 2.

-7 W2 7 A FollA dE s of st= AFpoll 5, case e T2 Fol Mgt 9B E BE T

ALY A2 =49

def function_1(...):

functions = {'a': function_1,

'b': function_2,

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

AR NG HNE T2 A%, getater () HE FHE AE3he] 54 052 /M WA =S Afe]
H¢ e @4 dsyh

def visit_a(self, ...):

def dispatch(self, wvalue):

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

o] oA e] visit_g} o] MM E o] Fol HFARE AFE st Aol FHUHh ol HFAF 1o,
ol AT 5 Qe 220 2= A9, T A7 AA ] REMINES

v
Bl

sholde] 72 2 Q)AL BAA Yol FHE AL AT 5 97 WEo] Fold g wHAL
242 23F 4 gt Leluh, sheldol A, o] AL A7 EA 7L obg Ut 715& E7h5e The
2lofo] gt} @A D2, shol M Pk T8 Ao slel YR ACE A9E 98 2 £/ B
S

4 o)u] ho)m o) A7 AA ol v, Ao ATz AAT 5 A5 Th Heha A elo] BelH B4
04 GThE AR S FLe o d e B4 0] 52 v et ke AU - A% 1AL TR
4 A (B A o] 4E 3 A3 s 2L G| AR 7 = A o] M5 W TH
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3.13 miO|ME 7|A 2=, CEE= CHE AHOZ Hul & & USLII

ﬁ%é@qummt%Jﬂj]ﬁ
oS C++ T2 A= st Aot d Ut Javas HapdsteiH

Aol AP LS HEE 3=
VOCE 13 4 A5yt

shold vl ) Feje) Al Abgre TR ot o gyt st} BF PR CPyhone FE A12RE
Agatel AN AT 5 gle AME BASL, E T2 W AUSS AHet] T2 82 SR8, AA~
T4 QLU Z AP AR S At <8 4 g EL 2oz AYFUTh gc BEL
7R £ YT, UM BAE A, £A4719 i A4 248 48 AT

T, o T8 (74 Jython o]} PyPy) & A 7hu) ] £ 71 7] 9k -2 Th2 | A U S 2T 4 Yy
Uth. o] Aol stold TEV} 2 7hew FH) SHo] o £t F¢ nB o4 EAE JoA S

QR o] LA A, T TE (CPythono A+ AAHUTH & obihs 5hed 7|4 4h9] 4278 do Gtk

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

A A 2, CPython9] # = 718 1} v 2} A AE A& U:H,fc‘)ﬂ tf) 3+ Z+z}o)
94U Th 18 A% A9 GO ALHG Y, ol g3t 51 AR
(Z2a sl AN YU

2 sho] 8 FAOIA 5ol SEE A4S, YA A2 AL A hwith B A3 oF 3
b e H el 5 AAST Aol H5 ok

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

3.15 CPythonO| C S HQl 7HH|X| £H MAE ALESHX| = OlR
FAULIN?

rir

c}. (Oﬂ,—?‘?/]%BoehmGCﬂ' [ EH’SH da
Uth oA B I=7} 9, thAl & 33817 v,
St== ot | X 7k 22t}

Ce gtolo] o &8 =2 a3l yid AU SH Y goldoME =

e 3o Ho
o

=
@W~W Mooy P

e

H“g

ree( £ GC 2}o] 12 2] o] 4] Al 2o} A0 2 o8] = 4 gl A o, 3ho] 1l W2 8
malloc() 7} free() o] T 3F A A1 RHS] Th A2 918 4 Q5L Th Le] 2 sho] W] S A5HA] oF
. @A), CPython-2 malloc() 7} free() & W2 A +d 3= ZE A3 523U

[T L N
e T o
2a

[0 2
ofy
ﬂ f1°
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3.16 CPythonO| ZE=E | 2= |2 2|7} A= X] &= O|F= A
olL|7}?

vtold 259 A9 o] F F3tolM Fxd A= sl o] F5E Wl P4 L7 A A= FFU Tk

<2 FzrElow HAT ¢ lgyh CEtolBeielo] ofs) @gd siA 7t 27e e 54 R =

AUt (oS o] Purify 9} 22 == o] ol sl =3 Y. L&}, sho] i 5 Al v e Aol

A5l ZE &d AAE s s L Al =g o

S ) A Al sholHo] 54 FEL AASFEE FA 5 E atexit RES AR 3T AHA S A 8

e AL

3.17 Yz o SE1} 2|AE HO[EHO| Yk 0lfE RAUULIN?

P ARES}L FE2, o WA vksAw, dRbA o R 2R A 08 E Yo R ASHYY FE2

oz A=y C FRAS} FABI AL A4S = JsUth 1502 tel A= 0 & 2 3

dolgl 9] 22 B5dUth ol & S0l A HEE 2379 222 749 FE2 A5 2419

Yt

Hhdo], glAE = e dojof uj it o Ml Ut o] 52 B 2E P25 7PA L S o A=

ThFE o] AAE Hfohe ¥l JFUTh AE £0], 0. listdir (') 2 A A 5L

< el = 244 2l2EE &ad UL o] 2ol AFsts T ddEH o o 9 AF N E

M= dwbd o2 @ FAEA] gyt

FEL=HdUS &, A9 [FEol HsoAW, ol 845 A Fo 2 vl 5 gl Uth Bl AE= T

ojgtA, JAIEA BAES] 845 MAT ¢ dsyth 2 84T G 7|2 AR 5 glofA,

FaETFolet REw 7|2 AR S 5 dF U

3.18 CPythonOAM E2|AEE= O{EA LS EL|7}I?

CPython/l ﬂéE% A ZE 7P 2 °l Auith Lisp 2B L o] A4 2] 2 E (linked lists) 7} o} U th.
S AFREE, o] B Gofl T gt Z ol E el uj g o] dol & gaE

3= ?‘Z/‘ﬂbﬂ T2

)AL YAE A a[i] 9 H]Zo] YAEY AT e A0 g F AT Ao = R

&= o] 7} A 4 454 Az wjde] 277t 2P Uth FE S uE AR o7 2718l A5 T4
37] S8l k7t el A A el o WD Selof @ wl, 27} % 7ho] B o] T B wolE A7
7] 2A o) D23 Furh

3.19 CPythonOi|A ElML{2|= O{EA| LSHEL|7}?

CPython?] A el 27 24 7Hs 3t Al Hlo] B2 FAF Yt B-E 2] 2} ul s, o2 9] Aol A
23 (272 71 T3 A2 s ol FE 1, 3ol § gyt

gA gl hash () W S5 AHS3H] 9 eldd A3E 7 7)o o st sl A =5 Atsle] 25
) A TEx= 719} T2 A AW A Zof ulgl 37 D} Ut} o] & S0, “Python” -2 -539294296 ©. 2

A TS Qe & Z 29 thE B2 9 “python” & 1142331976 2 &) A] & 4= Q45U th 18 &
HA A== %M A2 YR w4 A& Alsbshe o] AR H Uth 2E s Aol the 7]1& A sttt
I AR, 9 g7 71 S AASHE o] A Al 7ko] At YUt - Big-0 7| 2 2 0(1).
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mydict = {[1, 2]: '"12"}
print (mydict[[1, 211])

tF A Eol AHEE 11, 219id7F R A £ AT b2 7] W) 2ol KeyError o 2] 7F 2 AR
Utk &, 944 e 7] is7} o eh ==F Abg-sto] wl s ok Fuch.

c D2EE JE AL 0] AR S BE U A AR B AES Al B3 FRE EFR S
QoL AL F =7 3 fxowd ¢ Q17 w2 ol 2HE5HA] ¢k Utk

- BAEE 7|2 58S A L AR AN A £ AR FEE AAFUTE o] AL AAY AL s
EssAAed 22O A7 ojgl W 1E WUtk B 9 velY S EWAde
MUt d.keys () & BE #-& 9A 9 7|2 AH8E = Utk

« 9XYE 72 ALEHHE B 2EE 97 Ao FAZFLL EAE I FS HAT S U= AL
249 AA o] ohlghe AQUTE P 2EE 2 Pehe REL 712 AT sy FololE
712 9ol deetd Aol Ede 5 RE AAE 97 A4 o2 A oF gt~

TJel3 ek, A7) BE AL R RE2E dod 5 A&

B23h9 o] £A1S 235 22l0] AW, AWS AL ASHYAL: _eq ()% _hash__()
MALE BE b0 22 dags o] W p2E DT 5 A5UTh 29 o gAY e (E
ThE A AN ) o] BF s =E sl A9 SAlghe] AA SV (EE ThE 72) o 9t
5ot 14H = s of gk

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

SA] Alate Bl AELY] AR AW 7L SIA] BT The AT Abs LW SRS Ve o2 A B
YA L.

=3t AA 7 gAY Q=X FAG ], FA ol == 02(F ol._eq  (02) is True)olH
hash (01) == hash(02)(Z ol.__hash__ () == 02.__hash__ ()) gJoF &t} o]& 3t A3t A}
TGS FEoRA] ot gAY et A 7|uE 227 25 g o)
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ListWrapper®] 7%, e 31 21717} A el & wlvpek o) 3 @ 2]
oFolof I Th 87 AR} ol & Lut2A 5347 23 Ao o

e 3t o] A¢e FAA nHIA 2. AW ITH G L.

3.21 list.sort() 7 HEHEl 2|AEE HISISIX| Q= O|ReE FAYLI7?
o}

B%50) F28 ARl A, B ALY 99 | AES B 2L @ uTh Webd, list . sort ()
£ e ARl AR o] AL A71A717] 93], L H 2T NBASA kg ch
o2 31w, A PE HALE o] DL IAAT AU A e WAL AN LW A5 2] AES Pol A
FEE G

A e 2EE ek, A W sorted () B5E AHESHIAI L. o] Bt AT o) B g ol 4 A
PAEE WET, YT ThE BB UTE o] 2 Bol, AR w42 A9 7 olg el = Fi
e ke 24U

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

3.22 ulO|'MOlIAM QUE{H|O|A HMIE O{EA X|™5tD ZHELI7?
Crt 2} Java 9} 22 o]0l 4] A F-3h BE U8 QB o] & WA= BEY WA= Fo] etz
EEQle AWtk B Age A5 eele] Qe oA BAE AL o Ao thFE 22 I1AL

720 o] £ 8o Aoy A7,

Shol W 26 %4 Wlol s ZelA(ABOE A & 9t abe RES ZAEUL 19 o
isinstance () 2} issubclass () & A3t Q2B 2 S 7 EA ABCE L HSHE=A] 39l
4 945Utk collections.abc EE2 Iterable, Container W MutableMappingd®} Z-&
ABC A< Bt
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Writing test suites is very helpful, and you might want to design your code with an eye to making it easily tested.
One increasingly popular technique, test-directed development, calls for writing parts of the test suite first, before
you write any of the actual code. Of course Python allows you to be sloppy and not write test cases at all.
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3.23 goto7}| Y= Ol E FAUL|77}?

In the 1970s people realized that unrestricted goto could lead to messy “spaghetti” code that was hard to understand
and revise. In a high-level language, it is also unneeded as long as there are ways to branch (in Python, with if
statements and or, and, and i f—else expressions) and loop (with while and for statements, possibly containing
continue and break).

One can also use exceptions to provide a “structured goto” that works even across function calls. Many feel that
exceptions can conveniently emulate all reasonable uses of the “go” or “goto” constructs of C, Fortran, and other
languages. For example:

class label (Exception): pass # declare a label

try:
if condition: raise label () # goto label
except label: # where to goto
pass
o7& GAlo] 2z o2 HEFe S H§HA AW, o) PE TS YA O 2 poto?] FE
© 2 T AN A EAA L

3.24 & EX}H(r-strings)0] G S2A |2 EE & §l= OlfRE FAYL

7F?
HARAL, B4 0 o AN B 5 AUtk B9 Fo] it o SN BE ST A
ojAAlo] Z &L, EUA] 2 FAE S FH YT
G FAE 2 2| F S Al o] aAlo] L A E st = ZEAA(FE BA A g dHS
AA T T AEF AAFHASFULE o8t Z 2 A A= AR e T A SHAE YR 3}
B2, g AR olE 3 §ekA GHUTh TR, o A o Aol x Se] $AD mhEE £AE
AGE 4 Q5T o] FALr-EADe] O wH FAo R A8 w & A5 T
AES A2PS WEHAL 49, BE AR N2d 522 SN 58300 f2 A
f = open("/mydir/file.txt") # works fine!

DOS ol B3t A2 3 e F=se = A%, 8 ol the 5 B ARFHIA L

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

3.25 2ff mjo|Moll= {EZ|RE Y

fmjo

218t “with” 20| gligL|71?

Python has a ‘with’ statement that wraps the execution of a block, calling code on the entrance and exit from the
block. Some language have a construct that looks like this:

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

ol oA, ol # T P27 Ros Yt
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SUAE 523, doto] 9 Cregh 22 L Qoj A4 F AFALL, ol WL U5 T JA
QoA &5 Uk o) 2ol A ol el 2B Th- Aplele G4k Aokel AlHol BE el
A2F x2S 43 JFYTh
shoj e 54 9 g ARk AA At oW o SEREF Rau A ue < gl 0
oEZREE A Fol AA z7}6}740rxﬂ7% = AFUrTh ol & Qa Tt gr|vte® = ofd
OEZREZGF2HE TUA T JAFULh A ¥, A Ha e {H o] ERE?
e Sof, tha o 2 BAAG 2T HAA 2
def foo(a):

with a:

print (x)

2L < o “x” gk WH) o) B2 RET} Qofok ATk ATk Lejit, Tt Mol Qe el
oA o) A& FelFe ol gtk hd, 0} Aol o g K e Al gt o,
with &5 o] A AL&-¢ 77}?ix\]u}z\1§4,glropﬁg EREARL o] AL A ¢ o]HA w5t

ek wit” 9} AR 21o] 152 F 8 o (S W E B oY E Bl el aeA A B
% A% UTh the 3t 2ol s thAlo:

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

function (args) .mydict[index] [index] .b = 42

function (args) .mydict [index] [index].c = 63

o BA A4 B A 2

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

ref.a = 21

ref.b = 42

ref.c = 63

o) A@e shol Mol M AY A Zke] FAH Lul, T WA WAL FAL G w5+ YsA Juz Y
$EE ol RAEE dHUh

3.26 if/while/def/class 20| Z2E0| 2R ¢t O|FE FAL|7}?

#2715 4€ 5017 95 AR Pt (A4 ABC Aol9] 27 % St yh. o2 neeln

if a ==

print (a)
AR Zlo] o B A Y ¢ 7] A& A FHIFAAIL. o] FAQ HH oA ZE 0] o] B A A& Al Z st
EAE FEIAAL; Jole) BE ALF T
T OE AL ol fr= EE O] F7 A2 BAVE A= ARV E 29t AUtk E92718 8o
st uje 457 A, 2oy BAss o Jus) TE 245 A 22 2 5 dxdn
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print (sys.builtin_module_names)

import sys
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4.1.3 FH20M ojo|M A3 EEE A ot = ST oY SHOF ELi7t?

% A E shok Guith 2 YE 5Ae] mEL A9 b5 a0k S N WA 22 41 2 A Ak 1 Hof

Shol A <€ 3216 427} 5101 oF Pl .
A AA] = chmod +x scriptfileo|u} o}ulE chmod 755 scriptfile2 A3P3lo] 3=t}
FRAEAY A e r £ T ¢ dFUTh MR IS R TR 2L ES

#!/usr/local/bin/python

stold Iz B 7t SR F A E B2 ol FS AHgste] std o] A A E = FHAd st

~agET) sold Az E 7} Y AAN EPAOR HE 2 51T, env 2217
NAuﬂ—41wwa 2617} AL} pATHS] Dl el g0l Qltha 13, AL BE fY2 Mol
2 Qg

#!/usr/bin/env python

O] ZE& CGl 2T YEo| A E3HA up Al 2. CGl 2T HES PATH HG4E T35 Ao ghA, QA E = g

o] AA Ao 2 Y& AR oF gyt

HHHHE AFEA 8 o] 715 A4 /usr/bin/env T2 I3 o] ATl T env T2 17 0] o}o
SFUth o] A9, 23 Z2 HAS AIET 5 A5 Ut (Alex Rezinsky & 7]H Y th):

#! /bin/sh

exec python $0 1+ms@n

e e ol Aol 2aYES _doc_ FALES oAt AJUTh et S-S Fobetel BAE
HAg 5 dsunt
’ doc = mwn  Whatever..."""

4.1.4 10| & curses/termcap IiF|X|7} YSL|7}?

Y2 lgo A BEE vlolH A2 w2 AL V|BA o7 AvtAdH A= ¢bA] 9 Modules A H T @)
B2 curses EES UL (A= AZFANAE= AL = J5UT - D=8 curses EES
RFUTH)

B B

curses BE-Z 7|2 curses 7] 5 R obU 2k A4, Al £ A} 9 A1, S = 9 mp-p- 2] 37 22 neurses
2} SYSV curses 9] @2 7} 752 A AP UL o= oy A A<t T 3w A 9
= EAT @A A E4E = 0S5 o= A% o] HEof &84 5

AN
£-9] A2 consolelib 252 A& 3 A] L.

atexit &2 CY onexit () & FAS 55 T4E A3 oh
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4.1.6 A4 ®z2|7|7} ZHESIR| &= 0|8

rir
-ln
L
S
B

7

ok
s
Sl

A2 AIZE A 717 2R AR =

Ju
>

o2 AHE AQUT oA TP

’handler(signum, frame)

webA = 7ho] lzkE Aol of gk

def handler (signum, frame):

4.21 mlOo|M T2 JHO|LI HEHEE O{EA EHAEEL|7}?

sfo] A= F 7HA HAE Z | JdY9 37 d5 U doctest RES BES SAEFHY & dAE
20 AP, 29 FA2EH AFH AN T F v uF U

unittest REL Java®} Smalltalk H|AE Z & Y304 2d3 d o QX H2E ZfdYgagych

=

HeES o 4 Selw, ool 22 £ BEA U Agslok Futh 22 aRL A<
REI s UZ EH/\HHH‘:E?\BEEPOHOP?”L]D} JElaoleujg 22 IS o w2 A A3}
Eehe AR 95U (NG WS QA2 A A aR k] W Rol). ES zz TR A
W2 WS 2ol 92544 Shotok Fulnh, ol R/ 3E B2 7 B o)/ Wl ek
zzagel <A Wel e g e TE

if name == "_ _main_ ":

main_logic ()

zza3e) w9 2E stde] ¥ AXW e 5 AU
ek Zz o] e r] A Frsh Fel 2 Sae) L0 TN W o] FHS A HAE F5 2
Aok FUth JA HAES AFHSE HAE 2HEL 4 RER ARD F AUtk o AL
Be A4 AT S AT, sl Mo] o} A} FAT] WE] EFEE AUtk e d TE”
o} A HAE -5 st I PSS AN ° SHD AV YA v = stk W25 fgA 2
AES 27| T 5 A7 =Pyt
z2299 w9l REo] obd “A Y RE" ol & REY A Bl 22/ £HD + s
if name == " _ main_":

self _test ()
23 9 ddEs o) A% 45 483 2R IR A% S| Mo E A TR el o] 2 AL
aho] 92 AEfso] 28 S F 5 S W HAET S YU
422 SAECE MEME O{EH USLII?
pydoc BES sho] Ml 4 Q] S AE o] HIMLE BE 4 15U th £4817 S2E 26l 4 API
A4S e 9L epydoc ] U Th Sphinc® SAE S U &2 8T 5 g5 th
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43 Ag=

431 AB|=E ALE5I0 O{EAH =22 UEL|7}?

_thread 25| o} threading RE2 AH§344 A L. threading EES _thread E°| AlF3hs

A5E Zelu g H gl B2 & 43S FEIY
o Eas =
m = -

Aahz 7} Z}A 9] threading A}5 A] of] A
OSCON2001/ & ZZ3AAA L.

E
w
N
2
|>
ol
In
N
o
4o
N
H
=
ot
mn
Pl
59
rr
N
my
)3

LICE: of ORH7I2?

=7 FEH AR, BE A =7 S5UTE vl AT v wy] Ao}, Ag =Tt
T Azl flsUTh
‘{"\_

239 2o RE 2=t 9R Y B 8 1 FHL F7eE Ak

o,
flo
[k

import threading, time

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

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

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

I oAl (B2 SHFAA) 8=
AAE YT I o] fr+= 08 28 =
%7l W2 d U

e AL A o] A% BE 4L FRL FsE A9t

ol s Ao w A s
= 2 WA A 2= A 2eA

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

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

time.sleep(10)

time.sleep () & AT FE A A e FZ3hE A, A5 Avkzo] MAUZ
Y} 3 747 ofol 3

F7FstA skaz, v <l
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el
1.

LA A= Zhol] 2HUS oY A BHEELI7?

714 v L2 A 28 concurrent . futures &, &3] ThreadPoolExecutor S AE A} L3=
A9t

EE Yo x] daeES ALstA Alojsted, A =28 A4 5 d5Uth queue ZEES AHE3E
o A% B2 THHL FE HEAA L. Quene FA2E AN BHE HAT ol FBE £
.put (obj) HIAES} o] & Ht&3= Lget () WA EE 25U Zeiae 22 o] A &3] g At
AGHEE 3= d 233 58 #2d

sl o & 59 o2 2yt

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue is empty, it
# assumes there will be no more work and exits.
# (Realistically workers will run until terminated.)
def worker () :
print ('Running worker"')
time.sleep(0.1)
while True:
try:
arg = g.get (block=False)
except queue.Empty:
print ('Worker', threading.currentThread(), end=' ")
print ('queue empty')
break
else:
print ('Worker', threading.currentThread(), end=' ")
print ('running with argument', arg)
time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

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

AR ohe v 22 2] 4

o,

gk

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
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AT G- EE AYAE FXAHA L. Quene FH 2t 750 7T UHFA LS Al T

YRAow Ao ey

E] 3 Mol 3hLbe] A= Ul gho] A VMol A A dlE 52
T duA oz, stelw

o]
o] 5 Apolol A ut AE = 7 AFS AFHUL sys.
DAL AT 5 YUtk HebA FupolE mE
geolst 7t ol et RECTE BEE shold =23 BN 94 Ayt

€A AAL AHNA 1) G304 PYM ol = T2 ol TR Ak ol 7} Dasheie
g grh WAL, o AL AR Ao Hol = g e d (A4, FAE, 94U 5)

el

of 3§ Wol that 2o AA = AX A g o v P

A E Eo], g A4S B E 92 AJQUTH(L, L1, L2E g2 E,D, DI, D2= 9-ya, x, y= AAL i, j=
AU Th:

L.append (x)

x = L[1i]

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

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

| A5 L ohguitk

i = 1i+1

L.append(L[-1])

L[i] = L[3]

D[x] = D[x] + 1

O AR E RS ANS AAY FE A5 0] E2F W IS5 _del () H=E 52T 4
lov, ol JFE & 5 gtk o) A YAV st el e tfF AN wf 53] aFHU T g~
0w, FElAE AL EHAIA 0!

%(GIL)S’?%ﬁ}] togsE=E lﬁ Al e 71 A

A B 4ol A 2 GIL S H i Feld

144 © 4 Shke] CPUT AL§517] 2 1]

*01] Greg Stein-> A A = GIL= Al Astal AlE3st S0 2 tha| st =&2A QA s x| B5(“A
o) 2) = = ?549‘9\ 141’4— Adam Olsen2 X 2 19 python-safethread —LEXi]Eoﬂ A 5 AFsE

Ao E, F AT REGIL Al AE BEASH= o 283 AU E 2

15 ol A% Ut (o] 30% & g Th,

thE CPU 7| Aol A Thol A& At E AHE T T+ flths 2 obd Ut o8 29 = th4lo

o] ZZ2Mar ZAY S Basl= ZL-J B8 W3] of grutl A E-S concurrent. futures _1_3-4

ProcessPoolExecutor & =19 74] 3= ﬂ S AlFEdYth multiprocessing R &2

o D o] A AGIE o S8 T E 8 ASE APLE AF T,
Cﬂ%%ﬂ%aﬂ4%ﬁfaazaﬂ%qWCﬂﬂ%}%}dnﬁﬂgw@a
T

12 w2 5k= o el 7 Aot
LA, T 2 = ool
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BEIE Z7HA AL QL7 wi o), G Y Aol E AYUth g o], A2 Bt E-e EAE o] A
AR ]

e
Btk o2l 8 A A= A =2 E| A= o] 58] of gk the

AR 8ol = AA| A == (free list) 0]
15U o] A BEL A zele el ol B ok gt oA Aoz ALH Yk
a3 AR G s 22 AT Q7] w el f3E AT Soll & 5 QAT JAAHFUTH
A2 G Aol 259 A A el E JHZ 2 E Aejoll Aste s w5 = AW
S

R R ERE)

441 TS O{FAH ARIELN (1217 O THY YEE-)

os.remove (filename) ©|Y os.unlink (filename) & AFR3HAAL; AHA = 0s ZES X3}
AAL. F8rs 543Ul unlink () & 93] o] ol tist Y2 A2" 559 o] 5 Uth
dag e g AASIH Y, os.rmdir () &AM A L; HE W os.mkdir () & AFEIAYAI L. os.

makedirs (path) & &A5}#] &= path-J =7y ﬂ E vS5 Utk os. removedlrs (path) & v
A9t &, 27 A E el & A AT h A el 2] £ 219t 1 ] &S AA G E shutil. rmtree ()
2ARE AN L.

g o] &L vlH 8 WA os.rename (old_path, new_path) & ARSI A 2.

HdE A2 W, £ = open(filename, "rb+") & AR Ste] 1 f.truncate (offset) 2 AR
A Al L offsetA 71232 A A A (seek) ﬂﬂ‘ﬂl/li} os.open() &2 49 39 A% os.
ftruncate (fd, offset) X UFUTE 714 fd= 319 7| AHEFL2 A5 YU

shutil EE| %X copyfile(), copytree () YW rmtree () & T3 oA ZAEd= B 47}

ZAH o dFUth

4.4.2 ulUs8 {LH 2ALSHL|77}?

m

shutil 2E°l+= copyfile() &
5} o] (Finder) A H 2 EA}5}A] o

4.4.3 HIO|L{2| HIO|E{E Qi (& ME) W2 oilLmp?

ST ol Holel 39 YA sefdl otruce 2EE N8I A0 18 F Mol
tlol B (HE 2h & 23ote EAE = FA A stold AA 2 et = Qe = 3k 221 I Rt =
7hs g ok
oAE Eol, g TEt FAelA W Aiek 49 £ A 2-nko] & F4t shte] 4vkol = A4S o
Yk
import struct
with open(filename, "rb") as f:

s = f.read(8)

X, Yy, z = struct.unpack(">hhl", s)

W 2249 > = ¥ Ah gt H ol B E ZAS U 24 ‘h’ & shube] “Eh2 (short) F 5 2HFol E) &

giﬁﬂ%%ﬂdﬂﬁEHHVZﬂmQ@*WM@EQ%%%HG.
% 7229 B0l 8 (]2 Eof intLhloat®] 55 9 2E)9) A9, array RES ST FE AGUTH
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i vpelv g dlolHE a2 i, vtolvg RER 33 Fojok Ut (o 7] A<=, "rb" & open ()
S AGFYL. thAl " (712 FH = 5 AHg-5hd JJr,;_ OHlAE BT 2 d8T f.read () =bytes A
Al str AAE Y

4.4.4 os.popen()2Z Tt= mt0|ZO|AM os.read() & AIEE £ §l= AXE EQLICH

felL|7}?
os.read () =48 Y& e} 22 A42 3 71 AHE FH e A Y Yth os.popen ()
£ Y% open () TE}T of| A ‘i}%‘r?}— PJr Z2 o 7*z§+°‘ AAE w5 U th wetA, os. popen ()
o2 rEojA golz pol A nuto] EE oW, p.read (n) & AFE3 o ST}

4.4.5 =& (RS232) ZEOl| O{EH HMASIL|7}?

Win32, POSIX(&] 52, BSD &), Jython$] 7 -%-:
http://pyserial.sourceforge.net
Y29 49, Mitch Chapman @] =4l AIA &S FZRFFHAIL

https://groups.google.com/groups?selm=34A04430.CF9@ochioee.com

4.4.6 2l sys.stdout(stdin, stderr)2 THO}= B3| X| QESL|77}?

shol M e A= A4 C FY 7)1EeAe] T4FE A8 AZ YTk

]
YA open () T4E S8 go] Mo A vle = o2

o
2 g AR 2] AL, f.close () = To| A 31Y A=
gho] % 9 JMOM g2 A0 FAEA R C Y 7|eAE @25 it o] 22 £71 78| A 71 2

o £9] 53] 2ol A A5 2 = Lo h7] = ok

12| 1 stdin, stdout ! stderr 2 3ho] Mol A SHSHA A 2= =1, C GA] o] Sl Al S8 B S Fof 3t
7] i & AYTh sys.stdout.close () & AW stolH & 514 AA 7L 23 2= &
AdE C 9 71eAE BA sy

o Al 714 % Shitell the H4 C 5 7648 Do B H, WA o] Ao] HR of e} Ro] 51 4L A
3ok FLiTh (18 ol IO+ el+ B4 B0 £5T 5 YFUTH. 120Hd, 0s.close )
£ LS B4 A 2

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

=

rlr

2244501928 2424 488 5 A5t

45 HE3/QIE{Y =2 122

4.5.1 ulo|Moll= ot H WWW =317} /JSL|71?

ghol B & g ¥ ¥ A2 v 729 internet 7} netdata FE FHZR I A L. Thol R AW F3 FEoldE
S AN AEFo= U SRl He B E% ] AsYTH

AbE 7H5 8 29 A 3 2 oF-2 Paul Boddie 7} https:/ /wiki.python.org/moin/WebProgrammingof] A 3 4]
=gy

Cameron Laird+= http://phaseit.net/claird/comp.lang.python/web_pythonol| A] s}o] A §) 7)< o &3k &
&3t o] A RS FA A dch
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452 CGl E MESS O{EA L & £ JAZL|7 (METHOD=POST)?
g

A H oA B /AL AL L) o] Y

ftlo

AN +BE 5 =T 3 7]

rix
Ry

=7}

o, T2 urllib.request & A}

oo
<)
rir
o
L
r
2
o
iv
I

#!/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()

At o 2 HAE AFJH POST A4 A2, A BEXE 2 urllib.parse.urlencode () & A&
Slod Q1R of THof] Fo A A L. A& E0], name=Guy Steele, Jr. S HuUjzd:

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

o BW7):

Z 89 8k o = urllib-howto S FZ3H4] Al L.

rln

]
H o2 AHBORE B G T3 M A S o] L SMTP 94U E A 89K

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 ()
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I AL o oL sendmail 2 AF-&3 Ut} sendmail ZE 7] 9] X = A| A" ujr) ‘3]'%‘4 o 2=
/usr/lib/sendmail, |2+ /usr/sbin/sendmail. sendmail W]+ <& | o] X 7} =& 0] €

NE =L e} 2HUTh

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen (" -t —-i" % SENDMAIL, "w")
p.write("To: receiver@Rexample.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 A 39| connect() HIAMEOIA EE2ZAE m|5t2{™H 0L A s{Of §L|7}1?

select BE°] 279 H|Z 7| /OE A Adl+= o £35] AFREEH YT

TCP AZo] 858 HA F=EF %}71 A&, 27ALS v B2
connect () & 4% }_,—. l AZH AV (2 THA] 7 . EAin
o 9] 7} B3 U T} errno.EINPROGRESS & A A o] X Fo]A vk, o} &5 5 A ¢Fok3-S UERY

o} OSulth oh& Fhs Rhesl A, of 28] Al2dl ol A Sl o] REghs] = 2] &l sf of eyt

o £l & vt H connect_ex HAEE AT 5 Qs U Th ermo ZERERHRRIU oL E R 5k W, o
Foll connect_ex () & THA| E%%‘# 21’5 t}- 0ot errno.EISCONNS A 45 1SS Yeb iUt
-EE o 2 selecti Agste] & ¢ JeA AT+ st

F3: asyncore RESH EZ P UEY A Z= 24 ZAlo dis] =28 93 4 J2HS AleTUch
A 42 Twisted Bhol B8 gl E 8 AR5+ 7|50 SRS oYyt

4.6 H|O|E{H|O|A

4.6.1 1m}O|Mo0f| Ci|O|E{Hl|O| A THF|X|0l| CHS QIE{H|O|A T} /Y&SL|7H?

o.
DR ComD e E122 7)o el @ el ol s 2 el ol 29 ek 394
719 B ol el Wl o] A2 Al B sqlite3 REE Y5 UITH

72 AA F ol o] el Wl o] 2 0] T 5t 2] Qo] AlFH 1/] t}. A}A| g Y] DatabaseProgramming wiki page S
FxepaA L
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|7H), shelve gto]lH & 8] &2 pickle 7} (g)dbmS AHg3lo] 2] o] 4

e AS AZE
AAE E3F5F= 42 (persistent) U] F S W5 Y T}

import random
random. random ()

« randrange (a, b)+=[a,b) )
« uniform(a, b) = [a,b) WA FF 253 2
e normalvariate (mean, sdev) = A (7F+AI¢H
U3 4 BeE AA20IA A BT, 4
+ choice (S) & FA A2 A T2 845 APt
e shuffle (L) 2 S 2EE AR A A5Uth & #4912
N

=949 o2 7o) B4 A7) E BET 98] AaE

4.7. 8Ha X} 59
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CHAPTER B

5.1 CZ LITS| S48 BHE 4 USLIM?

JESUTH &, B, A E ARG MERL P S XTI WG EESCERE T
index —‘?—/ﬂc‘ﬂ A= o] Gy th
REEY FHoluv g Fto]H AFoA & o] FAE THE A YU T

5.2 C++Z LIEIS| &t & QS & USLII?

ﬁ g
"C" { - BHXl 5kl EJrOM‘i EZ e & 7+ g4 oo extern
A= 7PX1 7‘* o o] 1} A A (static) C++ A A= o7 2 A 7ol obdYth.

5.3 CE& A= A2 o{ESLICE CHeto] /ASLIm?

F3ste] s Zhol whe}, of & v C S A4 sk of ) 1A Hl ko] Y55
CythonZ} & Pyrext= k7 54 H aho] A 3 Al S vhol S o) 11 3|
Cython T} Pyrex & A1-2-51H glo] W o] CAPISE w9 % k% 38 A4S 4 9l
@A vhold o] gl A Cuf v a} o]n
B 33} 45 SWIGH 7L3 T72 e 2 9
3o thtd

% YTt} extending-

EE

= 2 T (include) 3} Y F9 ol extern

"Cr g X S Al

.

e Aok AU
Y

ol B 2]2] 9] t o]

eave ™ C++ BFo] B 2] g

61
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CoOllM 2|2 mo|M 28-S {EA &

o

02

g ASLIN?

o] & 3= A4 & T4 =PyRun_ SlmpleStrlng yolH, o] =2 E main 2] AHAE|A]
A9E I BAL A A3 4B 08 WAL (SyntaxError & L) 27 AT
-1& vsshth o W A o] & Y5, PyRun_String () & ARSI Al 2; Python/pythonrun. c
o 1= PyRun_SimpleString () &8 FRIFAAL

5.5 COllA 2|2] mlo|'M BESAlE O{EA HIte = JUsL|I?

AENA Y2 PyRun_String() $F5E start 7] & Py_eval_input & AFE31] T &34 Al L;
£ BARI, BT e wET

5.6 IIO|M ZHA|O|AM CZHE O EAH F=ESEL|71?

olx Az ol wek EUL FEolH, PyTuple size() & ERER:

PyTuple_GetItem() 2 XA H Al A9 329G ul3s

Ut PyListSize () & PyList_GetIte
o]

Hlo] E | A&, PyBytes_Size () = 2
of v & % 91 E| B A EL T ol A nho] =
S AT S Qe YA L

Az & 74,\]_6]_;4 3, WA NULL ©) o]-H A #9113} t}2 PyBytes_Check (), PyTuple_Check (),
PyList_. Check () 5= A Al L

49 FA Aol 27t AlFEE vol A et uFFE APIE A5 U - AA G &S
Include/abstract.hg ¢ 24| L. PySequence_Length (), PySequence_GetItem() 5¥ 2
L FE2T RE 2R o)A A A9} AEH o] A T4 9L Bt ol £ A} (PyNumber_Index ()
5) <} PyMapping AP1¢] wf3d 7} 22 o2 e f8 22 E S A AT

3]

em
£ 413511 PyBytes_AsStringAndSize () & 3 Z o]
d A= d (null) vfo] EE 2313 2= 9Jo] A Ce] strlen ()

—

ke

5.7 Py_BuildValue() & AFS510{ 22| Z0|o| EES T=E wHe 2
ololL| 712

2% 4 g Uth B4 PyTuple_Pack () & AHE3HIAI 2.

5.8 COIA| ZHAIC| HIMEE O{HAH S&&HL|7}?

PyObject_CallMethod () t}; LAY Ao HAEE TEFE= Y AL 4 g5y Ttk il A
£ A, 52T WA= o) F, By _Buildvalue () o] A8 FE A% 2L 2 £AA I 012}%;%?3143}
PyObject *

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

HAEZL Qe Be AAA AUt - ol AR B9 25 gyt wE e
Py_DECREF () & A ]2 of g oA KU th

& E0o], A2+10,022 5D AA 2] “seek” MM EE &3 (L AA 2AE 7Lt 2t 713
yoh:
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
an exception occurred ...
}
else {
Py_DECREF (res);

}

PyObject_CallObject () & &4 212} | o & [}
format © 2 “()” & M@t st AR -5 TE5HH W, <

5.9 PyErr_Print() 2| &2 (E &= stdout/stderr2 Q&= BE Z)2
oA EsL|7t?

gtol M T = A, write () HIAEE A Q3= AAE YU AIL. o] AAE sys.stdout I sys.
stderrol] Hl Y34 Al L. print_errorE T &3 AY BF Ed ol v A UFo] FEIEE FAAL.
23l 82 Y write () HINEZF R U= o2 Ytk

o2 3= 7MF H WL io0.Stringlo FUPAE AFESE AYYTh

>>> import io, sys

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

>>> print ('foo')

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

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

hello world!

2o AYe ST SR A AR e 2EUh

>>> 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 COllM mo[Me = EHEl 2 =0l O1EAH HMATL|7}?

che 2ol BE AR e £AHE AL 4+ AFUTh

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

BEEe ot YEE okA %o (5, sys.modules©] o}F glod), o] AL EES 27|3F U
%A ko T3] sys.modules["<modulename>"] 2] g}O LSSt T} o] A2 R ES o] o] &
Tl @A ol F AL - &A] 278} &5 813l sys .modules o] AFEHES Tt
2A o2, e 2ol REY o EYRE(S EEol AYd EE o)f) ol dA2T 5+ d5Uth

5.9. PyErr_Print()2| £2i(E = stdout/stderr 2 QME|= BE Z1) S oA &L 63
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’attr = PyObject_GetAttrString(module, "<attrname>");

Bgol = ol tidshr] Al pyobject_setAttrString () & 2&3he A= A5 Fyh

5.11 I}O|’MOJ|A C++ ZHA| Ol O{Z A QIE{m|O|A EtL|77k?

257 Mgl uhe o 44 G2 WA o] A5 U o] 4GS FEOR SR W, g W P RN

Qi 202 AHAA L. kol A FEFY A 28] 5 Coh C Aol ol &= 2 Aol 7} glrkt 22 4]

AN S - mHebA C T2 A (ZE) BE FHOE AZE ho] A B& A shE Ao] Crr AR o=

Aggurh

Cot ol ueele] 9, (5 2t A2 oYLt thote] YHU/RE FRFAAA L.

5.12 Setup IIUS AIESI0] EEE FI7I1 =0 make7t MufEiL|CH
of A™ESLIIN?

Setup & 7| © 2 Eihol 3, A o] Yow WE me sk AN (o] FAES A Astelw A

ALg A 2ade o] BF, o] ML UF ALA 18 =82 EA0 A A7 gt A

&)

5.13 232 oY clHZELI?

Aoz 2ed go] GDBE A8 T ul, S4o] =2 uj7hx) Se] FRE L 44T 4 daUn

.gdbinit 3o A (£ thEA o g) e WS T/ Al L

br _PyImport_LoadDynamicModule

a9 1S, GDBE A& uj:

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

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

gdb) br myfunction.c:50

gdb) continue

5.14 2|52 AAEOIAM mjo|M RES Hulstn A X3, L5 mo]
glsLich of OZSLR?

o] 45 v Qe gho] e stol W B4L A Yl o Bed that o] £ Jusr/1ib/
python2.x/config/ T E g7} £ o] QA sk vTh.
A=se) 49, 829 5192 222 W python-devel RPME 4 2] 5141 4] .

o8] ¢te] A9, apt-get install python-devE AP Al L.
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515 “HRE 21} “RAHS U S O{RH TYE £ YBLIN

w2 go]l A 34 oz e TS
(el 5o, “it” £ A& JHRAY 2

EAFA T, Ao FEHA FOB FA

M
i)
=2
v
=
>,
X,
flo
F
>
%
o

PyRun_InteractiveLoop () & T&3I1L (o}u} R o] A =9
), 3ol % 4 O]H QE} ]‘ SE—:"% 18]St == 3= A YY) PyOS_ReadlineFunctionPointer ()
Aol AsA A9 4Y B8 e w2 AAY S QLU AT FEE vodules/
readline.c®}Parser/myreadline.c& ZZ 34 /\]_1_

TG HEE A 38 m2 a9 2o Ad oA WAE stold AEzelHE Ao
AFE A 82 7lthe]l= S o PyRun_InteractiveLoop () & $X 3
PyParser_ParseString() = &3l e.error 7} E_EOF 2} Z2 A& AASH=
E2oAsttE A2 Jugdytt th2- Alex Farber?] ZE0 A 474 AL HAE
274 AYtk:

#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 O;
return -1;

}

PyNode_Free (n);
return 1;

—~

EEA2AL FAH FAES Py ComplleStrlng() o2 Ay
Asld = PyEval EvalCode() T Z3e] wslE I= 714;(4]% 2
UEs %’4‘311 PGS AFstd Al 2. Aol Asfstd, o & FZoA vIAA A 2=
“unexpected EOF while parsing” X9 3} 8] W 5}o] of 2] 21 2] ¢ A o] W& el o] I Q3RS &2l54 A
L. B2 GNU readline 2}o] 2.2 2] & A8k & 8 ol Al Yot (readline() & 52 5t 5 ¢t SIGINT
= ZASA B S AU

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

#define PY_SSIZE_T_ CLEAN
#include <Python.h>
#include <object.h>
#include <compile.h>

(Th5 slTeTATol A1)
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#include <eval.h>

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

{

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

char *prompt = psl;

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

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

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

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

while (!done)
{

line = readline (prompt);

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

done = 1;
3

else

{

i = strlen (line);

if (1 > 0)

add_history (line); /* save non-empty lines */
if (NULL == code) /* nothing in code yet */
j=0;
else
j = strlen (code);
code = realloc (code, i + j + 2);
if (NULL == code) /* out of memory */

exit (1);

if (0 == 7J) /* code was empty, so */

code[0] = "\O'; /* 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 || /xX ">>> " oor */
'\n' == code[i + J - 11) /* "... " and double '\n' */
{ /* so execute 1t */

dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum) ;

Py_XDECREF (src);

free (code);

code = NULL;

if (PyErr_Occurred ())

(Th5 sTeTATol A1)
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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);
2

’

prompt = ps
}
else /* some other syntax error */
{
PyErr_Restore (exc, val, trb);
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
}
}
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 ™M2|X|X| &2 g++ 7|S _ builtin_newL} _ pure_virtual2 0{&

=

A &HE = JSLIN?

g+ A RES FHOE 2 W, o] M-S ThA] AL 3, g++E AMS-3He] ThA] | 3 381a (sfo| A
Modules Makefile o /] LINKCCE ¥ 3 314 A 2), g++ S5 A& 51o] o] 2] 29| 84 2§ I3 oF gt
(& £9],g++ -shared -o mymodule.so mymodule.o).
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6.1 ZI=<0lA mfo|M == S AlHSH™ 0L A sl{of EL|7}1?

o) 41L& Wee o] ohuiry, ofn] AL Wed Zo| A AL AW Aol 9% SriE of
BE Ao BUT AU 197 ghow, & 8 A Qo) Bew 4 A%tk

Falo] oH B Y FAS 2R = oA, A= “DOS T E= WY ZEZE P ojgt B Al
A% BYolE 48 F AN 1F A% 24 ol M cnd & A o] o 32 52 5 Jgyeh
Ao T th3 22 Q=99 “HEy ZEFZEVIF FAIFH 7] w2l o]y st Fo] AA A FFE=A
AR & 4 glofoF gtk
’C:\>

obv} FA7h ke, 2 Fol B AEel Y& & etk 2 e e AL AA ¥ 4 %y

c}:

’D:\YourName\Projects\Python>

e A 2ol 2l 2 5k Aol AU dd ojd Fe ARG, stold =2
A AYD 27t d AYYrh

sto] W 2T HEE sto| W JHzE e g =2 IR APT D27t ke AL L gojok
Ut JHZHE 2IHEE i, Ho|E IER FAopdsal, Hlo]E I =S AYPsto] 22 IS
TFEEUT 230, AB 22 HE F3l stelue A2lste W o @A Euls o shAls U7k

WA, HE o] “py” = tol & & 4 7] 2 Al F el A A& QA E=R] Folsfokgunh WY S du
Jod, 48 py & Y3l return 715 =8 oF U

C:\Users\YourName> py

oh 3t 2ol EAH Uk

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.
>>>

Qe zmele 2 oty "2 ARBEUTE 5, vl 4 £ ol EFA S Ao w Y ste] T
e ol A% 52 F7HAID 5 YFUTh ol 22 sl o] A4 BB A% B bk Ad e ¥




Python Frequently Asked Questions, £ A| B{% 3.8.20

7HA) 48 4 sl B8t 1 ARE BATRAA L

>>> print ("Hello")

Hello

>>> "Hello" * 3

'HelloHelloHello'

B Aol B3ty R g el stuA s 2ol b5 e AN 2 A8tk Bhshy shel 4
AAE FEat W exit ) A58 322 & JPoEA ctrl 71§ F2 31 A “Enter” 7|8
s 9=¢ Wy zgzeR Sohzhrh

E3H A 2> 2 2% > Python 3.x > Python(H % &) Wy A3} 22 A1 2 v 3 =S glolE = 9lom,
LA A Fe M >>> ZFELES & F AFYth Ol B, exit () FFE TEFAGCLrl-2z £ 9
She o] AbebA Lt 2ol 4] Bl python” B AW Fol 7, el zelH & £t 3S
gk

oA py MR o] AAE o FAL FAY FolH ATHEE F 5 U5 UTh To]H AT HE
Ar) Az} Ao) A2 S AAHF B AUk A shold AAYE A} hello.py BH o EOE
FAY Az Fol 91 erha S, WY 22 nest F e o] 2 defgon g thg v Ze] g ol

FAE Yk

C:\Users\YourName>

e o)A 23 YE A2 Hol py & YAske] oA 2TYEE AT A py BIS 23T
Ak

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

6.2 mo|M A5 EZE A% mtYUZ TrS2{H 0{E A sHOf SL{7t?

91 ol A E2 shol Ml A2 B2l Az o] w] py SR} 712 53 (Python.File) S AZH L, | e
(D:\Program Files\Python\python.exe "%1" %*)& A 33}+=open H & 2| 5} & g HS A
ST A Y SEZEA opy FTE 2IYE UYL UE I SR B4
Aol “foo” & JYsto] 2T HEE A3 ste] W PATHEXT $H7 W ol .py & 5713l oF T

6.3 2ff LHuf =2 Tlo| M= Al&HSH= Ol A|ZHO| 22 ZEIL|71?

Yutz o 2 vlo] W2 A5 Lo A ] w2 A A Z ﬂ 2 g, W) 2 s}o] M-S Al =; }% gl 7217 2 A
AlZbe] 28 the W1 RIA7F 5t o83 A2 Ffol o] ZUFA TAE Ao Hole o
A= A 2" A & 25317 w2 B % o] 525 A U5 yth

ol ZAlE NG AFE Y vlolHx AALAZEY )Y A REH Ao 2 S E AY ¢ sk 4R
HlolH A Ay Fd Alad o2 RE 22 RE AL BYUHHYIEE 2 E FAAS 0 F A2
TEY A5 SHIN=E EYstes 202 & A dFUTh Al A vlo]H 2 HAF Az E o]
TAL st AAZ FAA FAFAEA FAFAHA L. BE 3L A2H ¢l 7] AL A=
T/4H 3%, McAfee= 53] TAE o7 yth
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See cx_Freeze and py2exe, both are distutils extensions that allow you to create console and GUI executables from
Python code.

6.5 *.pyd U2 DLLZ} S etL|7}?

of, .pyd 3L dll o] A g, & 7}A] xpo] Aol 5 Th ¥k GAlo] foo.pyd B 0] &9 DLLE 7}

A JohE, PyInit_foo () 45 WEA] 7FA A Qlofof Fuch Fal2 sho] A “import foo” & & 4

Ao, sko] K- (foo.py, foo.pyc T+ ofi]2}) foo.pyd & AT Zl o] 1L, o] & H AT 27|35} 517 HBH
o

PyInit_foo() SEEAIET A YUttt g=5o|A DLL
2} F3std gy
foo.pydoll that A 2+ AE Lol A foo.dll S A= ol AFESHE F=27) obd PYTHONPATH?:!%
Lol A A L. T Eili‘t‘,‘% A38517] ¢ OH foo.pyd7} S Q= QAL =20 S dild) H 33 H
Lo=dio] 23Utk &, import foo & 3}7] 938 A= foo.pyd 7} Z 23T} DLLO| A & 7] A=
422 F T A __declspec(dllexport) & AAH YT pydol A H 7| A= ALE 7153 g BEE 9
gelguch

EAE 27F Zl o] 7] Wl F 9l .exeE foo.lib

A% QoA Tl W B =2 B & YW e 2ol Lok 4 YT

1. .exe 3t ol A3 sho] S WESHH P HUTh A= ol A sho] A& :’-X}"] ©] DLLSI 259
EE A2 st7] A8 A= DLL o] o] of & th (017401 TAEE A ok A HA AL JUTth o
pythonNN.d11 o ao:—ifﬂ'tq HUth d¥lz o 2 c:\Windows\System ol A= Yt} NN

o] ] A o] 11, Python 3.39] ¢ “33” 1} 22 5= 2}¢j U th

F M g o2 gfol Ao A 5 AFUTh 2= BlY H A& pythonNN. 1ib o 3 3 &
4 ") 3la, AEFY I = pythonNN.dll o thgt H 2 E o n gyt (LHF #F1: pythonNN. 1ib
+ pythonNN.d11 of 3 F3k= 49 “import lib” YU th @2 FAE A8 71 v FJFUTh
e P2+ 93§42 24 e RE AL Ard Fo WATUT, A 3=
+= 9=9 LoadLibraryEx () 8 AR5}l pythonNN.d1ll € Z2Edof gyt 7 3=
T2 GetProcAddress () —?—‘fﬂoﬂ A A& ZOEE AR5 pythonNN.d11 (3}o] A 9] C API)

o] AN~ T8 H o o]HE AREf oF Futh 2R = o] 23t ZIEE 3to] % CAPIY A FHZ
F2E BECREG FRAA AET 5 Ak
Borland 217 : HA] Coff20mf.exe & A3}l pythonNN.1lib & OMF f‘é*lﬂi LiRacigR=

2. SWIGE AH8-E ¢, 9] tloEl 2} WA =& sto] Mol A AFS T = QA REE = sho] A “SHg 1
= A= A ] él Yth SWIG= %ﬂé A3l 2E A7 /‘11‘:’/\}6“::% Ae]gd Ayt 2
@J/}E exe Lol AT CIE7FAAAFHYTH DLL 9t S v 287 gloy, w4 o d
P33t A% s g U

5 SWIGE #7305 o] £l el ol ol SelA = 27191 Y€ W) & A4
259 o]E9]leo?l AL, 2713 4+ E 1n1t1eo()i Yt} SWIG M= 3~
2 FdUth o] A AME FEPaT7F A I R-E A% ZQZP%ﬂi‘SEﬂ@r‘E“/]D}.
2TANA CHEE exe 3t AT F Y=ol 271 -5 SE+ Ao ZES oA
o JEEINE A% 5 Ao W2 AU (o] Ao BAST A 9L T WA A4 T

@3] WA, FAl2 FAY FF REE Fto|X A Z e EE 27|35 A5l b ZEE AHE

F Az

I‘IO I‘Z o,
o=y

T
i oy 2
- 8
N
il

>
s r:L

#include "python.h"

Py_Initialize(); // Initialize Python.

(Th5 sTeTATol A1)
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initmyAppc () ; // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.

5. 5hol 6] CAPIol = % 71 £/ o], o) AL A1 PythonNN.dl & W=+ o 451 5t
L2191 MSVC ol 9] 2] Ak L el & B B2l

A5
A 1 FILE* QA8 ASHe £ “W)$ 5 4279 #4+ 2)
27 ojee] 9e Antdd B A A5 A itk 7H BAA B
szo] g4y,

A 2: BEggko] void Q1 C &0 3 E A S o SWIGE th= 3 22 =5 A th

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

o}o}, Py_None-2 pythonNN.dIl Y5+ 2] _Py_NoneStruct 2= B33k o o] ] 7220 tfj ot &= =+
M2 gtk oA Dokt d, o] T == HE Aatde A A AT AUtk o334 2
EEE A

return Py_BuildvValue("");

A ol AS FFAIZI A= ZPA L, SWIGE] stypemap & AHE8to] AHF5 o2 W3 8k A 0]
7Fe AL REYTHA € &4 SWIG 2 H A Y.

6. Y= § U Foll A sfo] W A AT HES AHGSo] ol Az 2|y F2 AAste A2 247
o] ofd Ut} A Fo Aol F A AHILE = A AUt 238, rg-/ﬂ(E,‘:_%W)(PythonWmdow
Zef2)-2 “native” Q1E] Z ] E 7&2 ThE ook gt o] -2 whol M ez AAF] P
Utk GAILS glo] M) i/oE ¢} 7] W 278 APt RE 7—‘.‘24]3 A 4 glen g read() 9

write() uwzg Z3ret= JJrOlMd AA(FF EEd FAg)Hded %1%}
6.7 WEII|7} LH mjo|M A0 BHiZS &QUSIK] L= ST O{EHA|

Sof &tL|77}?

FAQE H < AH83h= 21& d33HA ko, gto] A 2etd QP A (PEP 8) &= 2 4HH 3o A I = of tf 3
] X3+ Emacs python-mode 2] 7]£ 3¢ v th

BE AR NA B 25 o —%Q%'P‘ AL £& 7o) opgUth. o] HolA] MSVC+= THEA] ¢kon

Cf‘ﬂ O]~ E AHEE}) 'ﬁ A T+34 14‘4’ = o= 335 S Fq—ﬂ— OHE"‘ Al & Tools » Options » Tabs, 12 1 3} Y

©
Ad gt

e 385 1%]:4. Aol A g ol A d) 2o —.—Zﬂ 7} A SE= A¢, o] M o] IndentationError U
TabError & “““/\l AUt =3 tabnanny BES A5t s x] R=oA tdEe EgE AT

6.8 S2Z gl0| 7| YHS =I5t oY Hof ELi7f?

Use the msvcrt module. This is a standard Windows-specific extension module. It defines a function kbhit ()
which checks whether a keyboard hit is present, and get ch () which gets one character without echoing it.
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7.1 QlH}X O]

7.2 mio]’Moll oftH ZHEF =EX 2l GUI S210] USLI7?

°4F4—tv'~°] ERE sk SUWFl el B
ks Ut o % Tkintere} O 3o A

7.2.1 Tkinter

slol W] 2 W T o= Tel/Tk €A Adtel o st AR 2] 3F Qe 5] o] A7} 2385 =], tkinter 2} 1 £
Ut o] A o] ofntx 7P¢ (FFol W o} T & wpof i 2] 2o 29F o] glong) dAstal AH-§-3}7)
HFUth &z gigt ‘H%Ef‘éﬁ} Tk ol o & 2pA & W &2 Tel/Tk &5 o] A & 28] Al 2. Tel/Tk
EHOSX, A=Y Fd2 SHEZ S 3HA S YT

7.2.2 wxWidgets

wxWidgets(https://www.wxwidgets org) = C+HZ A F 7ol o] A = GUI EF £ elolBE g
o], B S HZoA volB B FAd 2 AlF et =9, 9 0S X, GTK, X11 7} 25 # A - e 2l
EFRUT. o4, B, 915 ek Aofol Al o} wiI g2 AT 4 AT

wxPython-2 wxwidgets 2] 3}o] A v}l ?:] Ut} F4 wxWidgets ¥ 3 W T} 0k7]— ™ o] xR 7] 3R] 9t
&% Shol 8 S B o) e Slol Al Gol A AR+ Bl Be 715 & AT E G T B
wxPython AR-&-2}e} 7§12} 7 F U Bl 7} QL5 Y T

wxWidgets £} wxPython z ] glolut Aloj o] Bk of 2t A& Al Foll A o) AHEE Sl ErekE &

=

I
=

a

$) s 22 e .

n-<
3l ol A7 A= F
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7.2.3 Qt
Qt £ A (PyQtL} PySide S AH-&-31=) o] 1} KDE(PyKDE4) = Fud g e AR 4 Yl U T PyQte EA)
PySide Xt} O] A&3HA 0 53 S8 = 2 7S 24 88 ™ Riverbank Computing®l] A PyQt 2}o] Al /\%

ok SOl Th PySide - %2 3.8 1ol .2 9110

QU4.5 °] -2 LGPL 2}o] 4l 2o w2} 2ho] A7} 5ol U T 8, A8 2ol Al 24 The Qt Companyoll A
As8 T

7.2.4 Gtk+
g}o] % & GObject Q1 E & A~ 314 vl & AF231H GTK+3 S8 =2 1388 A3 4 95Ut} sho| 4l
GTK+ 3 A5 A= Q5 th

Gtk+ 2 E71& 938 o] A PyGtk ¥} 9l -2 James Henstridge 7} -+ & 355 U t}; <http://www.pygtk.org>E
HAS.

7.2.5 Kivy

KivyE 23 F 9 A A (A=, macOS, 2l52) ¢t Butd FX| (=R o=, i08) &
32 2% GUI o] B ej 2] QJuieh. o 21 shol W3} Cython © 2 A4 5] G 0 vf ket 91e] A5 )

A=E ALY 5 YTk

Kivy= MIT gto] ol et v 25 & F 8 37 &8 22 EQ o Ut

—

7.2.6 FLTK

A E A FE s 44
2 A=A AFE Y

o
)
i
)
i
e
bt
o
>
[>
T,
o
=y
=
.ﬁ
~
il
»
X,
o
¥,
jud)
=

ol o] PyFLTK i

7.2.7 OpenGL

OpenGL 8} -2 PyOpenGL-E F 214 A L.

7.3 mo|’Mof| oftH ==

I
u}n
Jm
02
()
c
m
P
o
30
of>
T
o

PyObje Objective-C =.2] 2| & 4 X\ 802K, o] Al L2 19 B 08 X Cocon 2ol 18] 2] & AL§8 4
Sk

Mark Hammond 2] Pythonwinl|= Microsoft Foundation Classes ] Tt 3t Q1 E] & o] 2~ 2} 2 n}o] s © 2 MFC
SNAE AP A E vtold =2 e W) $HA o] Z3E o] Qs th

7.4 Tkinter & &

7.4.1 Tkinter 822 T2 3 E {2 A D™ (freeze) EL|77}?

Freeze: S5 Y A4y $ 8 =22 39S ‘?_ =57 YY) Tkinter 8§ Z2 23] S 14T uf, S & =2
292 o] 3] Tel# Tk 2ol B 2|7t B o3tz st 5§ A o] opdyth
S 72 A & 22 13} Tk 2k ]‘jr’«iilﬁ}ﬂﬂﬂ A3, IAES A3 A7+

@S T
TCL_LIBRARYS} TK LIBRARY &7 WL E AFR31o] 78] 7] &= AJ Yok
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= ot 7}A] == Tix B Z 2 (http://tix.sourceforge.net/) 2] AH 21 SAM(F

ixE WEest1, go] W Modules/tkappinit.c WA Tclsam_init () 52
37, libtclsam 3} libtksam ¥} & 23U T} (Tix ghol B 2] = 288 4= lFHTh.
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=S 9T o, v elole 44 Fo| th3lP Aol ¥ so] A mERE,

e Ellipsis W& Ab<.

2to3 dto|W2xIEE 3Jr°]é‘i3.xi£§‘?ii_'}ﬂii AEsts =7, 228 77 B4 78 24
EfE FANA AT = e 2] vz e tE Ut

2t03 + 5 grolB g oA lib2t03§7‘ﬂ*%‘/]r/},%%’%ii AT F JdE=E 2THEE
Tools/scripts/2to3 & A|-&H YT} 2to3-reference= H A L.

abstract base class (—’F-’;}Hﬂol./;%iﬂ)\) ZA ol A Zel At hasattr () 2L g2 HIaYSo) 2HAs}
Ok m RS G (S Eof, 04 A ) 35 e ol 8 S B AT O A
S thol % & HF T ABCE Y AN ZeAE £SH, FUAE A5 SO uA
% isinstance () £ issubclass () o Y3l ZAE 5 = FHE2EYUTH abe BE A A
E HAL. 9} Woﬂ“ B2 H]’E}ABC Eo] m}a}g%tﬂ e 3 2o ASo) syt Aw T2
(collections.abc BEA), A} (numbers REANA), AEHY (io BEIA), YZE 3} 59}
Z 0 (importlib.abc BEA]). abc EES A3 A AFAlEEe] ABCE 95 % J5UTh

annotation (o] - E|o]A) F5o| et d JE 7 AHEH = WS, Fe A oJEFRHE B 5 L
LRk 3 A A9 ol B Yt

o|de A A zhe] AN~ S AT, Ao} A, FeA S Bl Bpof o

e A7t g, Ed 2, 49 _ annotations_ Eg oJEZHE A FH YT

o] 715& A et W o] . H o] A, 3 o] = H| o] A, PEP 484, PEP 526 & = 5HA| &
A2 T4 T2 W P (EEvAE) B ALEE L FEFY dA7 AFUh

Y= 2z}t (k yword argument): T4 T Z i Altﬂx]-ﬂ— oto]| & ]x]-(oﬂ 2 S0, name=) £

5 ol 2 gAYl e dEE = AAb olE S0l v 22 complex () &E0A 3 3%

5= 2% 79T Axguch

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o YA QA} (positional argument): 7| Y= QAAF7} ol d Q1 A},
U A ol B2 & 9 el * & 2o AT 5 sy Th
R EEE T

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

A F4 ool o] o) - A9 ol o 99 LT o) B 9o 4851 72 5ol S el
g uAe. BYAoE ojd BdA 0 Ax2 A-8E 4 A5k Pl gko] Ao W

RINIEERS S

801 Q9 v < FE T FAQ A QA AR¢) vl /0] Aho] £} PEP 362% B A&
asynchronous context manager (8] 5 7] el AE #2| X} _ aenter_ () & aexit_ () H

080 @M async with oA Hol= 84S A|osl= AA. PEP 4922 T Y= U th
asynchronous generator (W] % 7] Al & o]€]) v %5 7] AlLdg ol o] g ol & Ba3E

def 2 o5+ IZFH T4 Kol async for FZ7F AN t:;l-_/,: 9= 9l g o] =S Ul

Elxvyield 84S 283rtE= Ao] thEUth

g HlE 7] Alvd el s 7he] 71 AR ol | EH oA = HlF 7] Al olE olE ol &

el o E ot o n)7} BEeA e A, AT o2 A EEFL gAY Th

)5 7] Ay dolE St4E await A A asyne for 3} asyne with B2 2888 5 9%

ek,

asynchronous generator iterator (8]% 7] Ay & o] €] o]e]#d|o]€]) v|E 7] Al d o] E &7 Hte= A .
v 7] o] H el o] B QY _anext_ () & TESH oJ9lo|HE AAE E2F1, o] A2 v
yield &4 742 ul% 7] Al o] B F4e) uir] 2 A8 gy,
Zyield AN Ao Ael B T, 1 9Ae (N ALET 7] 59 1y-£ 52 EFIE)
A FEHE 719 FUh vl 7) Al dold o] #olH 7} __anext_ () 7FEEF = & 5Hte
olglolHEE AMFH, Wt o7 Bt PEP 4929} PEP 5255 E/ﬂlﬁ.

asynchronous iterable (8] 5 7] o8] 2] &) async for EoA A2 4 = AA. _ aiter_ () A
S vls7] olH e olE & E8F oF FUth PEP 492 2 =1F 5 U th

asynchronous iterator (¥] £ 7] o]g]#|o]€]) _ aiter_ () & __anext_ () HIAE=E 3= AA.
__anext__ = o olHE AAE E8FoF Tt} async forE StopAsyncIteration o9
7 A wj7kA vE 7] ol H el olBl o] __anext () MINEZLEEFE oldlolHES FUTH
PEP 4922 T = gl )

attribute (o] EZ)|HE) RIS A L= ol5o 2 IxHE= AAQ} 23t gk o & o, 214 o7}
AEZHE aE 7AW, 00X Y FZH YTh

awaitable (o] g]0] 6]l E) await EA A AFR S ¢+ Q= AA. T FE o]y __await_ () HIAE
A7 2 4 JFUTH PEP 4928 H A 8.

BDFL A}H] 22 £ A1 = 2] 2} (Benevolent Dictator For Life), Z Guido van Rossum, 3} 0] % 2] ZFA] 2}

binary file (w}o] U1 2] 5}e]) o] = & 5 47158 91 £ 4 9l 312 470, wpol v el shele] o 2 & whol
Ug B ("rb', 'wb' = 'rb+') 2 99 9}Y, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO & gzip.GzipFile & QIAHA 4 g5 yrh

=
=
str AAE AL 2 5 9 Y Aol el AL Has ot E Fxsae

bytes-like object (B} o] E 5 W A)]) bufferobjects S A P31 C-A& HHE AT E T 4 dH5 YT
2] ¥% memoryview 4 ﬂ]%\% EE20]3 bytes, bytearray, array.array AA &L £33
0. Mol E AR AAEL vho] 2] HlolElE BEL o2 /1A AaEo] AEE 4
wolUiel e A4, £ AS 8 A5 0L A0l YU

o @ g vl 2] dlelE 7 AW A Y Bah A5 ol A9 ARAE BF e
27l vlolEE R AA” et T UTH 7P ¥ A9 o2& bytearray 9} bytearray 9
neroryvien 7} AU THE AE L vhol i ol HolElsh B A4 (491 18 ol = U
AA) A AR EE Q@ F YT} o]H A5 o Z+= bytes bytes AA| L] memoryview 7}
.

e

7H

m[m 1o ﬂll

r[r

e
3
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bytecode (H}o] £ Z.=) o] 4l 422 TE L upo] £ IE % 75} A5 5, CPython 91| 2] €] ol 4 5ol
z2agel i EAYUTh vho] E SE S pye 5HAo] AA o, 22 A S F A AR o

o ek A A B U T (R ol A Hhol £ ER 0] AAFAL 3 5 AT, o] “FTF Aol &
% who £ SE O TS 3 A AE AASHE 14 /17 ol 4 AW ELT B L), delE =S
A T2 stol Al A /| AoIA A58 A 02 At 3HAE, shol 4 Wl E Thell 9 2 o] A = ghrh

2ol s of F o

Hlo| = 3= Welo} S o] B2 dis RE Aol gt

= LA Al e TR

class variable (22 &~ -’F ZH 2NN B FHAE FF (F, FWH2Y A" 20 A 7L of ) o
AR A=l

coercion (F.o]A) 22 Fo] F AALE FuelE= Asbo] dojup= 5oL st P A ABEAETHE FJo 72
SAA s AEetEs A oS 501, int (3.15) £ AFE A 302 WS YT shA|uh 344.5
ol Al, ZF 1A= Tt F o] AL (Sfih+= int, ThE SFb float), &5 T 87] Aol 22 P& ¥ ghaf of
f,ﬂ'l/]l:]— I8 ¢FOo W TypeError& 4o Yth FojH gloj&, 33 = dE2AE =204
Wt ZEPor @%ﬂﬂ?‘ﬂ‘# gduch & 50, 2F 3+4.5 3t Al float (3) +4.5.

complex number (5 25) 953t A5 A/AH Y A, BE AV AT R R o g 9
AUtk sl iE Aol s A -1 AF2)E F A, TF FTHAA = 18, FEoA =
JE Z71FUh golHE 22 UM S 2 BEATE 72 ALY Lh daF = HYALE

context manager (Z‘j ) A~ enter_ () & exit_ () HAEES HToZH with Fo
A Bole 33 S Alofsl= AA. PEP 34322 T Y= 95y "4’-
W P

7_'
context variable (AE]| A E W) A AEo wrel of 2 212 7HE 4 = W, o]
Aol disl o e 7M. F e =22 AFL T
E35, 5t A Agco o] AHAET QS S gow A
Hl5 7] Bj a0 A i S st A YU th contextvars &

|
contiguous (%) W= A &3] C-<A <5 (C-contiguous) ©] At 2 E & A< (Fortran contiguous) 4 | A< o]
2 o A QT GAN ML C Aol A FEA AL YUTh QAU WA, FEEL
Aol Q11,001 A Al ZH5He @8 e Ae)20] A o) 2 v 2 2] o] 9] 7 5] o] of gl ot kel
C-A% LA, AT T4 AT FREE WED W A A2 e R
S, EY A% Qo AL, 3 M A 1 e M o,

coroutine (L F8) I FH2AEFHY ¢ d3ld FefJUTh A BEFEHL2 S A F ol A s ohe
lehﬂfﬂ gEdUth IFHE th2 A Ao A AYstar, &k, NS 4 dFUTh o A
=2 async def o2

I
(i
=

;Li

FI

£

=
coroutine function (Z 58l &) FFE AAE SHFE= T4 TFH 4= async def O E A9
g9 45 }J\_Tl await & async for& async with 7|9 EE =38 ¢ 95Utk o] AEL PEP

CPython 3ol =2 I dojo] FRA < 73 o_rﬂ, python.orgell A] B = Ut} o] 282 Jython o] L}
IronPython 7} 22 Th& ; £ 0] “CPython” ©] AF-&F Ut}

As
decorator (d]Z#|o]E]) Tt & TF+E & Qwrapper =¥<= 7\]'*0‘? Y HEoR
AL = Ut o 28 o€ ) ¥ staticmethod () YU

dZe o]y 22 &A e 2H L FdUH ths F T e drder s5dUth

Amé

1o

def f(...):

f = staticmethod (f)

@staticmethod

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

def f£(...):

22 Mdol el aoxE A A, @ A5 2dunh 2 ol B ofl ! g 5 AA T S T

g ok Zels o] o dAME EE gHyth

descriptor (C] 23 HE]) WA S __get_ () o]y __set_ () o]t} __delete_ ()& AY3t= AA.
ZHl 2~ oEREMHaagdHd ul, o EYRE 23| &= S A2 FES dofYh B,
abZE AU, 2AU, A A S AR, 0] Sl YA b o] 5 B9 AAE
ZEUth A b7 a3 gH Y, dgele a3 gy WA= 329 ULk A3 9HE
o]&f| 5= AL shol Mo tf &+ 4L o]af| o] A4 A, T, HIAE, ZE2HE, FH A wAE, 28 E
YA, 5 2 FR 59 B2 75 72E o)JF 2 Q7 wWE g YT

Y23 HE Y wA =Eof of 8 2}A| 3 Y82 descriptors o] LU T}

dictionary (54 2]) 429 71 & gholl tl-3A]17]+= A& 8] & (associative array). 7]+= _hash__ () <}
_eq () MNEEZERE QA E S AdF U BoA s g REY T

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dic-
tionary with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary
containing key n mapped to value n ** 2. See comprehensions.

dictionary view (5 A 2] H) dict.keys(),dict.values(),dict.items () WA EZI S8 3= 2
AES gAY e Fet REUth o] 252 9] 550 that 54 A FE AlFst=dl, 94
Yel7t WA E of, 571 o] §istE v stts S Uth 9V e FE S g2 ER v Y
list (dictview) & AFE3H H U th dict-viewsS H A 2.

docstring (5 2E3) Z 2, 34, BENA A AR A4 02 ehus 21 g HE. A9 EZH A
g u = FAIE AR Ao d ol 95 AAFH o SHR Fe s, T, BESY __doc_ o]EFRER
AAEUTE JERZAAAS S A s len®, AR dYAE AT FRAA Fad Uk

duck-typing (9 €}0]3g) SulE Qe H |25 MR A Fdsted AA ] F& BHA b 22T
28g; A, @] A=Y A ERREG SSHAYARRFUTH(“LBlX | ol 2 2|4 H

2 ogth”) 543 F Al JAE A o)A E F2TOEHN, F HAAH T =+ THY

A ASS AGFo 2N FAZS NAE 5 dFUTH E Eo]d 2 type () o] isinstance ()

= ARG S AALE S @Y Th (SHAIRE H Blolsg o] A4 wo] s Fe s B B 4 ol ol oF
duth) tiAlell, hasattr () ARG EAFP 22 a2 9 2 FUTh

=
[¢)

=
=

18
)
)
kv
[E.
[
LY

EAFP 5]2tH t}= 845 2317 7} | o} (Easier to ask for forgiveness than permission). ©] £3] 2 4 &=
stolx I AEYL, SutE V|G A ERESY EAE 7ML, 1 7 o] £ A9 E s
Ut} o] 245t w2 AU 2 WO tryQlexcept B EAEZ EAA A YLE o] HlAZYLC

o} 7o T}2 W o] A 243 AR H = LBYL 2~ et 3} o v E Ut

expression (¥ 4]) oW groz Fad 4 gle £ A
°]F, BB FE A, Aitah et 22
e B2 dojgt Ao, BE o
oz AT e 2 5l AFUTH

T
extension module (% 2 %) C U C++2 24
So) 4 48Tt
f-string (f-F A1) '£' U 'F' & gof] < Exd
2219 25 d o] 2T LT PEP 498 & HA .
file object (3} AA|) s}-5 AHQoll thafl 3L A F A API(read () Ywrite () 22 HIAES)
= AR, wEel 1 W ol ek, 9 AR ) B2 Ao 5ol v} thE A A
(O:ﬂ% %01’ }}—% ?J%E-j, ?_]'U.“Eﬂ tﬂlﬂy —/]\—?jly IL]—O]E) %%) Oﬂ EH‘:} O—H/‘ﬂi\—% %7"“6_&]-
- A= 5D F AA (file-like objects) L 22E 3 (streams) ©| 2t = & H U Th

L)
,
i)
il
filo
rlot
ol
-
Bl
B
o
é
i)
k]
4
[t
rir
in)
kel
>,CI

Aol io BEOA AP Ut 3t AAE = A 2
2= AYyrh

file-like object (3} ZAA) 1< 44 2] v]23 o
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finder (3}Qlt]) d2Ed RES AT =] & Fody
ulo| W 33, o] g, FXE0O IL]—?JE]7} AUt} sys.meta_path &F &7 ALg3lE WE A2
991 9} sys.path_hooks I} A Ak A=z dEZ 3k Y.
] ZA 3 U2 PEP 302, PEP 420, PEP 451 o] 1-&U T},

floor division FF YA 7HE 77k A4 E dEske £33 U A5 U Ak // o

dE S, A 11 // 4 227 HAWH AF YA 2,758 sHF YL (-11) // 4
7F-2.755 WY& st -30] Holl F2J3loF gt} PEP 2385 EA Q.

function () SE 7oA oW g2 EHF+= O]‘j"‘-/] A= SIAU T oY A L HAEE + de
o], Blr] o] Addo] AFLE <= gS ) v WS 9F A = 9} function A AT H A L

function annotation (3 o] =Bl o] ) T v 7H 1) wbek 2] of i H| o] A

T olmHlojde dutHoR g T E = A}%Hqﬂr AE S0l o] F5E F Y int AAE
ot d 210 % 7= i1, Aol int WH 2 & A2 = Vv g U th

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

SH o] mH o] A 2 -2 function Z ol A A 3 Th

o) 7158 AR BHE W4 o] el o] 4 2 PEP 4848 B2 54 £
future_ == 19 n 7t A4 QB m e B9 S84 o A o] 755 BARY & AR D s
7R E.

_ future BRES YFTEIIIHFTEY FES ?LOHH A 7)5 0] AA AF o= Aojof] 7}

>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
garbage collection (7}1] %] —,—71) O AL H A G= frygE vgddts ) dto|He Zx 34 =A 5
Fx e3s AASL B 7 e 3 7R £ AVE S5 A S AE ST 7 A

FA7E gc E%,S_ ARgBIA Al = s U

generator (AU o] ¥]) Al o] E o
2 Ut Eyield BEAS 2
?_:}/\i gk Hof sl Al 4 gl =5
BE A eld 48 7 7] A g o] E
St o) | 7} W &ebA] ok A %

fu

. QU B2 Hol by, A9 g
o o] L for-F =2 AF§3HA U next ()

THo N = AH e

¢, GHT FEMNAM B f&% %i"éil%ﬁk
generator iterator (A ] @] o] €] o]e]go]€]) Al # o] 47t Hle= A

Zyieldt AR O R Helg ST, 1N} (A AT 7] Fduy-FES
AR AHE 719FUth AYEolg o8 oy 7t A E Y, Hd X o2 BT (ZE vttt
A2 A 2R st 349k thu) g U oh,

_I_4
_V.“L
&
o
_V.“L

= e AYch 9=

-
fr)

generator expression (4] U@ o]e] £ 4) olEleloEE S5 R4, T W5}l WS H o
for A7 AR 5 if o] Flof Bt W HAN AT HYUTh 2RA FAN L EL A
A& gELS Bk
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

S o=

generic function (AW 2 4 2 AL A o1& G5 ol tia] 7R o) G52 74
o of | o] AHE A L= T] 23] %]

A=t~ x] o] H 23 functools.singledispatch () Bl Z @ o] B} PEP 443% E A Q.
GIL A< ¢l z2E &2 HA Q.
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global interpreter lock (& QlE]Z2|E] &) 3t Wof 237 3o A =7} gfo|# vlolE T = & A 33}
T E BA37] Y3l CPython QUE] Z 2] E] 7} /\}*‘13}— HAYUS. (dict} 22 T8 UFFES =
"ﬂo} ) A Bdlo] FA| A O 2 FA] AM| 20 o3l <HA 6}1{% wHS o] A CPython :rLﬁd% <=3
nEUth dEZEEH AAE F 2+ 22 JHZHHE thsad sy 94 d=E oA, ue
Z2ANA 1AL Alsste HEAg ] e HES s AT
SHA T oW 3 R 52, ETO| AR BT, S olu s B2 ALt HkH Q 2 & AT
o= GILS ¥HE3t= 2 A A S JF Ytk =31 V0E & ul+= &4 GILS ¥vhdshth
(A 9 v A sHA &7 dlolHE Fas) “2# = o AF 2 -2 (free-threaded)” A H Z B HE T2
b & FA Y] = %*é%z—i o] 2] Z e, T3 Y ZZMA B2 s A7 A WY
Urth o] % ol E S8 3= A2 TES G4 B e 01/‘1 FA v gol H Eo]Z ZoE
AR JF YT

hash-based pye (31 2] 718 pye) §532 BT} $13) o £ 9} H%5 4 A ko] obd A E
AL-g3l= vlo|E F = J)A] 15}, pyc-invalidation & FZ 5HA 8.

hashable (3] A] 7}%) AA7F QA 2 Zko] WsHR U= sA S 221 (_hash () HAE=E7 28T
Uth, o2 A vng 5 Jod (eq () WA=} D #ﬁhﬂﬂﬂ_dﬂiﬂwﬂ
et v £ A S s AR TS AL olof Hlrh

sIA 7hed 2 AAE gAY ZIu AR AW E AR 5 A shed, o] Ak s FEE0
FAHo g AT A w2 Ay
R shol W o] 2wl g AH =2 3 A 7}

=
I Z] A5 UTh (7ol U frozenset Z-2) &
N

FUth (Bl2Ev gAY 22) 7 AH oW &2
A AH oI5 e 259 wa kol oA A5 W
A ZFs T A8 4 Bal s dsun A o oA A5 (2H7]
A4S A 2 ﬂﬂ%) REvEagiuvlas i, fA gk id () 2 FE SEoFJ Ut
IDLE 3}o]R & $3 3 317 (Integrated Development Environment). IDLE-2 3i}o] % 2] % & uJ|
@ 718 e Z 8 g 2 Yt

2E AR, BW AAE 54, BAY, FES TFRUD oD AATL
= Adsteld A AAE v o] oF T WekA] ¢k s Al gkel Slofof
éhﬁ%%%%%Qﬁdﬂﬂﬂ-

ﬁ
é
Qg X

~ r[o
i
i rio
_1)4 ll

H
e

ﬂd
of
i)
:I:’;

¢

(A
ﬂ

Mo r

2
k=)
ooy
to
[
N

immutable (£
WA g

e %

import path (

AE2]) .

CHECEEE
)

importing (Y £ €

> BN,

okt
==

o,
of¥ o) ko
oY Fo Ty BN

a

o
b =
f =

12
ek
filo

o é ‘{)
M >
m

I_,.

R
N

b
o
rlr
&
i_:{l

f
>
=2
&l
ro,
n)
o
R
KU
i)
)
3“_'4

importer (Y ZE]) RES 37| % d1 ZE 317

interactive (t)3}3) slo| A2 31y =g E 2ty Q& i
AEPEE 0, S AYE AFHE E 5 e YUtk A3 gle] ©A python
/‘ﬂaL( -:*-FHJ F | ol A ﬁ@‘?ﬂ% AL 7 4= d5YTh. A ofolt] o] & AAFSHA

W71 A& St & v 2= s I AUt (help (x) & 71931 8).

interpreted (AE] Z2]€]£) Hjo|E T= At o £4) wlEo 1 7o) 5257 8
2 A5 Qo] 7t ofe} A zele) Ao uith o] AL FA Ao A 5}
4ot A ARG 5 Aok Stk 2z £ 6 413 A

TolE Aol= HE A5 Ao Kok Fe Aukon

interpreter shutdown (¢ €] Z 2] & ZE3elE 23S IS, ol Q=g
7‘]?:]3]"—34],—1—5 oji} o 7]—;<] %3-7:5} YW IT2EH L2 R
S =3 7he A =AY &
:“:C-/]”?‘go/\]z}/\]%l—’r—‘”% . 5 = A
3l LE‘ﬂ 7o) Y&t AEEC] ¥ 7oA &2 F A7l WEd U (£

EolV A AXESYYh.

Az FEO FE A
iterable (¢]E]8]E) WWEL 3 Ho| 3}
bd

o
N
N
i .
P
xfy
o
=
o2
kr
o g
)
. fo
o,
~

i o
Myt 2

[ X rln
(]
)
i)
>
T
=
o
& o pir
[¢]
= L
()
= X
2o w
L yo it

=

22
r[rkIE
i
Tl
[z 2
LR

2
e 15) Al B, Sioe Ao B N A By A iter O A
Ade FAHE _getitem () MAHEE HA AT RE Se29] AR S0l AUt
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ol HE2 for FZo| AHEE & UL /\1%£% 87 3= 2 B2 X (zip(), map (), )
of AHEE & AFUTH olEHHE Zﬂﬂ W g4 iter() o JAAE ADHH, 1 AA| 9 ol
HolHE = FUTh °] ]Eifﬂoll’ﬂ“ #H=Y %‘J A2 T AAE= T FEFULE oJHHES
NEL U, HES icer () £ SFAAL, oIl doE AR S 7 T} B2 GzrIth. for B2
OJAEE AHES A H/H Z}EOEUHXLEH,TZE SE St olHE olEE FolE ol % fle
H4E T U th o H# o, AJd 2, Al dolH = HA L.

iterator (o]E]#|o]€]) tolE o] AEHS R A3= AA. o]E#HO)E 2] __next_ () HAZEHIEZH S
23EW (B ‘/Hz} Frnext () 2 AEsH) 2EH = FEES AR S5 Uth o
o]/¢<] dlolH 7} < = Al stopIteration 99 & %13?3‘4"/} o] 21 ol A, o] e & o] ¥ A
A= 2R, 0]—‘?—9/] BE _ next_ () HIA=EZEL StopIteratlon of 2] & tiA] 4o 7] 7| qt
Fth o]g d o] Bl = o] El g o] E A XH‘_] SEHFE_ iter () HIAEE7HE Aol 2 7H 7]

Aol o]l ] ol 2] 2ol 1= o1 12 o] 1 BE & 9o} B o = el -Hel 2ol A5
S A5UTh F28 o9 of o Wol o He o] de AlEshe ZEYTh (List 22) A oy
AAL iter ) B2 ALHAL for 3o A& S Wuiet A ol dlole S BELE o]d
A< olEj# o] Eol 3 A S she] 3 3k vl, 2|k o B & o] o]l ALgH o] u] £ ol Bl o] 6 B
Eei7 A, W AE oA Y Hol A BE U

typeiter of o 14| 141 gol g5tk

key functlon (71 &) 7] & == Fd o] A (collation) T+ 73 & (sorting) ©] L} ¥l & (ordering) o] AH-&-%]
< #e EdFE H%%‘% °4]§ S0°], locale.strxfrm() < 244 54 YA ==
x* g 7] & vte = o AR Y

o] B =77 245 0] ofBA £ Ao AL FolAE Alolstr] fdl 7] TS ot
EYYrth old AE+=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () ¢ AFYc}
71 &4 e = oy o] dFUTh ol & £0, str.lower () HIAEE Alo)A F& gl
=R '145} 7| @2 ASE F ASUTh dF ez, 7] e lambda EdAORT WIS S
A=, old AdYth: lambda r: (r[0], r[2]). E3} operator ;gs A e 7] g
AAAE AlF YTk attrgetter (), itemgetter (), methodcaller (). 7] 4= ‘:'_P‘:
AH8-3F= ol tf 3k o] & Sorting HOW TO S H A &

keyword argument (7] 91 & 212p) <A} & H A Q.

lambda (2eh) 52 o) ghol 7oA shte] 574 0= 2 o gt Azl B Dk
N B2HL lambda [parameters]: expression YYrth

qo]] X2} (Look before you leap). ©] @ AELY L T Z o)L} 23] 2 317] Aol YA Ao 7 ALA

DAL, o] 2EFLS EAFP 2R U T, B8 i £e) EAR SN U

| = 27 el A, LBYL 22 “H 7|72}« 7)” Zholl A 242 WA 2 A O‘Aq

E0],FE if key in mapping: return mappinglkey] & 7"/\]——?‘—01] SFA uk % 3]

& 2E 7hkevE mapping 1A A AT AAY & LTk T ol %] Lt EARP

—

—E:Lm}

H

AO

|
}11

e
et

<
T

S go A s dE  AFUTh
W shel® Al A2 I o] Foll = EFotal, dae] that AA27F0(1) o] 7] wjiol], A2
Bl E (linked list) 2 th= T2 Q10 9] v &7} AU T

list comprehension (2] 2 E A =Z 2|3 A) AJP2Y QA5 AR EE=dRE ’Jﬂi‘s} a 73J,]-~ﬂ/\E§
sHTE Z}éﬂt‘“ﬁ result = ['{:#04x}'.format (x) for

$ 2 == £ 00| 4] 255 /*]'o]oﬂ Ae A5 1634 (0x.) 5= :TL—%:: %—E‘X]'Od-/] YrES
U}CHT/]- 1f 7‘4%"“3‘:@/\ A5yt AEESIE, range (256) ol Y= BE Qa7 A H Yt

—4

mlm
oZi

loader (2t]) REL 2T 3= AA|. load_module () ©|8t= o] 29 WA= 9oyt 2o =
HE gtoly 7t 28 EYth A Y& PEP 302 &, Ao~ Z 8~ = importlib.abe.
Loader & HA| Q.

magic method (W] 2] Wl X £) 55 A = o u]F 2] A Q1 w3t 2,

mapping (M) A9 7] 23 E A Y33 Mapping ©] L} MutableMapping 574 Wl o] & Zaj A
off AAH HAHNEES FAStE= AH oY AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter & & & Y5t
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meta path finder (W€} 2 5}Q1t]) sys.meta_path & FAMo] ZF& 3}<lH. vlg F=E 9t +=
Ax =2 591 9 peAw o] 97 s 8 thg T
HE A2 37t = HAEE A= importlib.abc.MetaPathFinder & H ¥
g,

¢

metaclass (WE} Z82) 29 . ZAo2 A= ZHa o5, ZAa gAY, Wl FHlaE
Y HES BEUth HEg A o] Al AAE ot FHAE T+ A LS JAYh gFEE9
A A &5 iilaﬁ”‘ Ao 712 TS AFFUTh oA SHFHA e+ A2 ALH
Het FHHAE HE 5 Jdvhe AUt FE AR A A= o]l =77 A8 28 AR 287}
A 2w, WE 2 ﬂﬁﬂio}iﬂ%°ﬂ+ﬂﬁﬂ ERE A 22 27 (logging),
2= ?l'?ﬁ"é-/] *r7]' A A F4, A2E FET 22 02 ZFhod AHHsy T
metaclasses o 4] T XpAM 3 &L 28 4+ 95Ut

method (W A=) &2 vl ol A 7543% S A FH A AAHAY oEYFHERAN TEHH,
I WA= A HA AAF (HE self 2tal E8TH 2 dadA A& dFF5Uh T 2 5 HE

ATz EHAL

method resolution order (WA= AA $4]) WA= 7§ J A= 233
=2 }\c:'4 /‘AigjL]E} 23 EJE]/\E3E1'4 ] o E{;EE}E%
Python 2.3 Method Resolution OrderE X Ut}

module (25) stol® T =9 228 991 FFoE A4, BEL 499 ol A AN ES B o

g AUk BES Q5 X o8 spolH oz zER
574 £ AL

module spec (25 ~29) R EZ RESt e AEHE JXE #- FEES 1 Y+ olF ¥k
importlib.machinery.ModuleSpec & AX2HEH A,

MRO "|A = 274 A & 2ZAL
nmeMH)ﬂ@ﬁﬂ%ﬁﬂ@@?%ﬂﬂiw)%%@aﬂ%NQW%%%EEﬂﬁ-
o

l(if

named tuple (V| Y= F&) “named tuple(H] Y= {FF)” o] gk §o]& FEoAlA A& o] B2 olE
PREE AL JAIAA T S 9= 24 ANA T F U= EE T 14 g 2ol A& Uch

Folup Fe 2ol o /15 E 2 5 dFnh

time.localtime () ¥ os.stat () 7} ¥F&3t 7S 2 E351o], of 2] YA F ol v Y= FZY YT
T t}2 o= sys. float_info YUYt}

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

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

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

True

YL FEL YRY SIS A
A e~ o2 Y I= FES VE > 94
collections namedtup e (

FEAAEs ST

namespace (°] =
&7 (WA q
LA REAS AAFULE oA & S0, 5 bulltlDS-open ﬁros.open () % 359 o)&
FZkol ofs YT = 7 32 oW BEO T8 T} =AE TH A T A
NE=AT 82 HeAo 22 ZUth o & £9], random. seed () = ltertools islice ()
2t 2 1 S5 0] ZFZF random I itertools BREO 9 & FEE 2o WEE U}

namespace package (o] % 7t 9471 2)) ©.2) A8 5)7] 25 <) AE| o] 27 7] %534 PEP 420 57 .
o] % B AN AL B A A e SE QI 53] _init__.py o] glome B

57] %) sk THE U
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nested scope (318 225%) 27t Aol A M4 E FRoE 5. o & So), TE T4 URolA 4
o Pl Baol G MSEL FET S QST FU Annt | RAo R s Fa
h TR, )L A gherhs Aol Fosok Ptk A MAE L /g e Axmol A ga

1w
YT AR, Ao WSS 4 ol FholA 93 U nonlocal & Wh x|
2y A% H ST

new-style class (F2ElYd Zl2) AF2 2E ZFd 2 AA o ASHT A& S22 HAL oA 9
5. 2719 stel A HAAME, 24 F2EY FH¥lAaw _ slots. , AT YHE, ZEHHE,
__getattribute_ (), 22 WA E, 28 E fA e} 2L golyo NE YT VS E

= AHE S dlss Utk

object (AR ¥} (AEAHEL ) & 23 54 (AZ) o] H9
Se)2s o 25 A9 wol s 2 Ag k.

package (3]7] 7)) MH RESo|U, AT A OE NE 7 ASS T 5 e oW 25, 7o R,
7| A = _path_ oEZFHET} e Jold ZEJYTH

A 9717 sk o] 2 B2 714 E BA L.

parameter (AW S) T4 (£ B4 =) GO oA 57 S 5 gl oA (= of | A5 AAE) B
AR ol B2 AEE. T E R ARSI A%
oy

(it
ol
rln
fin}
o
,

f
=
ta
rln
4
[>
u
ne

L

o A A-71 Y E (positional-or-keyword): 9 ] Q1A U 719 = A2 2 ALE 4= 9= AAE AT
Ytk o] Ze] 712 FEj o] i d Ut ol & S th2ol A foo & bar:

’def func (foo, bar=None) :

o A 2)-AL (positional-only): YA 2N A2 4 Y= E
S A v HEO / EAE 2t 2 Fo AYT = JdF U dE o U
ol| A posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional or_keyword) :

1N =-AE (keyword-only): 7| =2 Al52 4 A= AAE AU 7| P=-A-E w7)
He= g oo v A4 BSof| A ghell 3Fute] - X vl + & I 2 2 36) A
Ao 5 AF Utk & £, th2o Al kw_onlyl £} kw_only2:

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

o 7FH-9] X (var-positional): (th2 Wi 7§ =50l &84 o] u] dhotEo X 9 %] Ax}FEoll &)
A 4 9 917 A5 992 AALE A H g o) & vl M vl A 5 o] So
* 5 el o4 Y E 5 AdsUh A& 5 thollA args:

def func(*args, **kwargs):

o 7FA-71 9 & (var-keyword): (th2 PR 7Sl &3 A o] w] rolg ol 719 = AAFE o T 3l)
A2 4 Jd+e 499 MF 719 E AAES A FUL o& v/l v A i 5= o] 5o
x5 Qo] BojA HgF = JF UL A& S0 919 ool A kwargs.
e AEE ARES A 72 GET ot et AR H o] AL ¢ AAES A Z T 5 Y5
[RR=
o1zt R g5, A} v 7wl 4=2] Zfo]o] L2+ FA
function Z, PEP 362% H A 2.
pathentry (B2 dER]) 4= 7|9}y 7l J2E E REESES 37 A8l Fudte d2E 4= A9
BFLte] A,
path entry finder (% 2 =2 5}¢l6]) sys.path_hooks o] Y= ZHE (F, 42 JEF F) o] ZHF
=9y A, FJ X A2 dER 2 RES =S €1 Jd5yth
AZJdEZ et Eo £AI}EHAEEL importlib.abe.PathEntryFinder o] U3 4 Th

path entry hook (A 2 IE 2] &) sys.path_hook B|AEJ J=ZHEQU, EAH AR AdEZ oA R
E2 WS YU A2 dED 3 H & =HFYUH

] & inspect.Parameter Z# X,

o
i

P
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B

E A% o ZE

&l
o
L

path based finder (7 2 7|4} u}elt]) 7] ve} 4=
Syt

path-like object (%‘i% 7-37‘*“) FJd A" A2 E el = AA. A2F A= A2 5 JERY &= st

Ubytes AA 0] A1} os.PathLike Z2EZS TA3E AXYUth os.Pathlike ZEEF

& A Qs AR £ os. fspath () F+F TENA str thbytes I AJ28 A2z WdhE £

AF5YTh tlAl os. fsdecode () 2} os.fsencode () £ 47 str Y bytes 235 HA3H=0
A= 4 95Ut PEP 5192 C?H%i Yt

FIE S % shld), 9

PEP sko] 1 714 Aok, PP shol 4l 7 ] elof B3 & A g5 7]\ shol Wl Sk 3 R AL EE B
o BheH A2 7152 AEshe AA BAUTh PEPE A M 7150 thak HA R /)% A g
2AE Az oF i,

PEPL F8 M2 7% A ksha Ao thek AR UE 482 $45km sho] el Sojzk A7

AALS B nS ) ﬂqa} 718 W AYZS YUt PEP B 2= AR YUE Yol A ol & &350
W oA S EAEE A Qo] s uth

portion (£ ) PEP 420 ol A A 2] 8t A &, o] 2 F 7} 5] 7] 2| of] o] u}x] 8k= 3hLte] T el el 2l o] So] gl
Sh S 0] 413 Gip Aol AFH £ AT b,

positional argument (2] 2] 21z} <12} & B A Q.

provisional API (24 API) 74 API+= R & glo|HE g9 »

KR AR A KR A
23Tk A ZRHChE 91 S8 o] § A 4] bt .
29 AR AouhA = S AT — APIE 357 Aol A o5
WAH Ao dojd AYYth

k

AA APII A 2 A%, 717 3840 f79 7 g WAL AT £ o o ARUr)- RE
g 2A S tsl 37 53 é%%ﬂﬂ%ﬂ%%%iﬁ%E%AEﬂi@%wﬂ
7 Eo LR R A o Fol B A P BAT 5 YES

o] Aa= EF gholH vt 23 A7 SOk e
=Yt o 2HA 8 U &2 PEP 411% Hd gyt

provisional package (24 3]7]x]) FA API S HA 8.

Python 3000 (z}0]% 3000) s}l 3.x whaz 2ple] E v (WA 32 wiz7F i wjef o] o]op7 | AJHof ¥
S0 o] Folth) ol A “Py3k” & o] 27| % Tt

Pythonic (s}0] ATh-8) The Qo Sol A AMA A IS LA ZEE PSS T4, 5ol 4l
ool A 7hg A% AL H & o AEL 717ke] B2t ofeltlofu} = %7k o2 Sof, ko] Ao
N AF At o]t 9L for BS AHSAA o HHEY BE 4z 2Y5E AYYT) ThE B
Aofol = o] el T PO YomE, shol Ao A% e AFEL A £4 72 EE
AHgat71= ek

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

o 253 sbol Mk W2 o) F5Uth

for piece in food:
print (piece)

qualified name (13 % o] 2) REQ AG AFZoA BE AYH Fe o, T, vlA T o)l2=
“HAERPE HAAFE= For FEH o] F. PEP 3155 Oﬂ/ﬂ AoF Ut H 39 ot FHA 2o F+
o], A3t ol 52 *1']94 ol ZH Utk

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

>>> C.__ _qualname_

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

>>> C.D.meth._qgualname___

REES 7lE) 7| =0 AR E o, A AHIH o) = (fully qualtﬁed name) < R E R 37| A EES
XM EEZ /M= Hog B9 o] ugyrth & 59, email .mime .text.

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (3= 3142) A o) tfdk F =z 4. AR FxR 3570082 oA H, w2 7} vt
‘E}%‘/]D} A2 A4 FHE AUt o7 stolH I of 2 E5 A& I T, CPython +& 9] 84
249Utk sys EE2 5 AA|Y HX 34 E E8F = getrefcount () = Aot

kel

regular package (A 7| A]) __init__.py 39S £33= A E 29 22 AF5F <l 97| A.

ol T I A = EA L.

_slots_ e ite] deldln), daEs e HEES A FUE ve] Hdsky dad s A
U A B A el 5 A A B B ieh, 6] 9 S o Ha e £
A83717F & AT Ro A, v elol W Zket S8 mm agol A B 40) AaE ATt gl

E93 A2 AAFE= Aol EHUL

sequence (A]|dA) _ getitem_ () EFT HATE E3] A4 AdAE AL HH}% 24 AN2E A Y
1, A A2 do|2 EHJRE_ len () HAEE = Ax
Ugsl B, 1ist, str, tuple, bytes 7} A5 YT} dict =3 getltem () 3’4— len_
< Z]%?'F}X] O, 23] of] A thAl o8] 1 715 AME S i Eoll Al AT ol et w8
FEohs A0 Folsor

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-

yond just _ _getitem__ () and __len__ (), adding count (), index (), contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the set
of strings { 'r', 'd'}. See comprehensions.

single dispatch (A 2 t] A5 %)) 73 o] 3hute] Qlate] dof 7] 2a|A 2R S AU 2 34 v 25X 9

slice (g2lo]2) K5 AJdx o RS 23t AA. Sefolaes HE 2T HE 27|
FUth variable_name[1:3:5] A&, [] ¢tollA & 7 A E ZEC 2 28T
MBE2aHgE)Z7|HS WA w sllce AAE AHE U Th

special method (55> W] A &) Fho]g o] ol ojd ALbZ, Bl 22, A ] A AR TS5 = HA
. oF AN EE F Y BEE AFSHAL B o] 58 23 Q15U Th 54 WA == specialnames
of 242 WA Yyt

statement (27) FFL A9 E (L2 “B2 (block)”) & FASE REYUTHL B3 284 o] AL

Y =S ALL = oY 7R 2R E 29 Y Ytk 718 if, while, for.

£

=
text encoding (| AE 217 Y) FUIE EXE S ulo]EER 2 FAYs= 7,
text fle (95 5}0) stx A% 93 & % 551 A7, $5, 952 AL AAZE ol = AP
ol A= T g A AT 8t 50 & A5 A2 T HAE 9] ozt Has e
('rrEew)24d Y, sys. stdln sys.stdout, io. StrlngIO-/] OIAHAE S 4 IS5

et

ol 2R A & 92 & 5 Qe e Aol el A o]y 5 £ BESA L,
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triple-quoted string (35 wh & € F2Hg) whax () U203 C) Al N2 SR 414, 19
W2 E bz B Bxdel g *dﬂ” A RE o3 71A] o] ol M & BT 3l
SUth olaA o)z H 7] oF2 A2uha3
EAE 24 da= oy ol 248 5 3

type () shold AA o] 2 220 old T/ AAAAE
AR HL_ class. AEFHEZ INAE F QA

type alias (3 ol d2]o]2) F<S A E A} \qm—a—}oq 115 o] ] = =
P odelojas @ JEE deFete ul 8T ol E 9

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

o= 2ol o ¢7] 44 we 5 dsdth

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

o] 7152 AH3lE= typing T} PEP 4845 2 =% ]‘/‘ﬂd-'—

type hint (3 31 &) ¥, 2 JERE 9 g4 i uh3l ko] 71 tis & 3§ & A Qs ol =
o] A
Y I E = A9 Atgroln Stolx oA A E A= kUt sHA R B & 4 =70 F-85HH
IDE9] 3= ¢4 2 A=Y S FHUTH

U
A W4T At A We, S o=
%

0] 715< A Y3l typing I PEP 4845 2 31A|

universal newlines (FUWAd & 97]) v} 2L AL
Aok B = Y2 7H6“ B2 B \n', V5= e '\r\n', A AN EA T \r
Z 714 Q1 AFgof] B3fA = bytes.splitlines () ®ylo HE}PEP 278 9} PEP 3116 = R A 2.

2l HES of kg o] 4.

o) gog s, HAE ~2EY Y

m{n

—|—‘

variable annotation (4= o] - Ef|o] H) M T = FE 2 o E
M Es Zes o s R Ee ool AL Tl B e Ae ATk
class C:
field: 'annotation'

W4 olwEo| e AuA o o dER ASPUTH o8 Sol, o Mt int 2 AL AR

gy

count: int = 0

A o], H o] d T2 A annassign ol A 2 8 @ Tk
o] 7|52 AWk & ol =H o] A, PEP 484 ¥ PEP 5262 =514 2.

o0 NG A} $§ TR AP0l B A 2H
e 37 LOWA, shol A W 3714
S EEEER:EERE T

AN
=
virtual environment (7}4} 7)) =

ML Z2 RS 52
Es]—f AL 755k 3=

o 4 A3y = Th2 sho]
2 xS AL Qo]

=2 &

-

venv &= E.}\-"J_L

920 Appendix A. 0{%!



https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-3116
https://www.python.org/dev/peps/pep-0484
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Sl

ARE. s W] 744 714 ol T E A

virtual machine (7}4} 7]74)) 2 Z Egojwto g Aol H
Y7} £ 8ot vlo|E I =F AT

Zen of Python (3}o]% Al) o] ]z}l Yeje}t AshE9 55, Ao E o33kl AHE-3H= U] =& 0]
HUth o] 552 t3}3 ZEZE oA “import this” & YE3td EYuch
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APPENDIX B

O] dHAOf 25}0q

o] A ™ A= reStructuredText Ao Al RES 01X A0 2, sho]H AYAE Sl 53] A2 A A 87
9l Sphinx & A& 5 Yt}

A Aol E AT EA Y N2 sfo] W ALA o mh A = A 0 2 A B AR =8 Ayt 7] o 8
Athd, Zro] R ol th 3k A B = reporting-bugs | ©] A1 & il 75‘]' AA 2. 22 AL S AP A Al
It

& B4 B2 ZAE =d Y th
o Fred L. Drake, Jr., 98] o)W A A =2 3ol 24 xjo] A} W2 ZHl = 9] 27}

ﬂl

l—J

« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

« Fredrik Lundh, 72| Alternative Python Reference = 2 A & of| A Sphinx 7} &2 o} o] ] o] & L ¢l &5 Ut

1w~

Aol 71l FFUth 7o Ake] RE A Q)
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appeENDIX G

oI b2} 20| Ml A

C.1 AZEQ0{Q A}

glo] W& ABCEl= 91 o] o] T A 2} 2 4] v g 2= ¢] Stichting Mathematisch Centrum (CWI, https:/www.cwi.nl/
ZFZ) 2] Guido van Rossum o]l 2] 3l 1990 dt)] Zdlof] tE o A G T Sho| Ao+ T2 A HE w2 53
o] Z3t= 1A 9k, Guido+= Tho] K o] =8 A A= o} Ql5th
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Bl=oF | oM e 2 | 5 AR} GPL 387

09.0~1.2 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI yes

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 2001 PSF no

2.0.1 2.0+1.6.1 2001 PSF yes

2.1.1 2.142.0.1 2001 PSF yes

2.1.2 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes

2.2 o] Ak 2.1.1 2001-& #] | PSF yes

Fi: GPLY s8dAvE A2 78 7FGPLE stold g v zdkE s st & S5y EE
gpol gholAla= GPLH 2] of 2o WS 37/ 422 WA G A vdS iz 5 A
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

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

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

3.8.20 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 3.8.20 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.8.20 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 3.8.20 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
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

(Th5 slTeTATol AI%)
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Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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 THEREOEF.

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

(ThS slTeTATol A1)

98

Appendix C. jAle} 2fo[MlA




Python Frequently Asked Questions, ZA| BH{% 3.8.20

(o] A sl o] A ol A AH)

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

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

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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 3.8.20 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.
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_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
ek 3eo 7Rt F=ES 243Utk b2 dd T2 A4S Iz 70 AYdth

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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socket R EL getaddrinfo () & getnameinfo () &4E ARt} o] &-& WIDE Project, http:
/fwww.wide.ad.jp/, AN & HE A2 FUdZ FQFH AH YT}

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

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

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

C.3.3 H|S7| &3 MH|A

asynchat ¥ asyncore &2 b33 2 Y AHgHE 233t

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

o 2e 39 ARE THFYT

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML ¥4 ZZ2A|X &

xmlrpe.client REE The T 22 29 A3 gk

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.
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C.3.8 test_epoll

test_epoll REL 0he 3 28 79| 4GS ZFFUTh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE S kqueue QB3] o] 20 Al the o) 2& 9 A EFFY o

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.
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C.3.10 SipHash24

34 Python/pyhash. ¢ o+ Dan Bernstein®] SipHash24 €17 2] = 2] Marek Majkowski 2] & o] 3 35| of
U Th o 7ol & e 22 -go] £ o] Uz vk

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double %} A4 712] HES 938 C &4 dtoa &} strtod S A F o= 3L Python/dtoa c = 3
http://www.netlib.org/fp/ o] A A& 4= 9= David M. Gay 2] Z+-2 o] &2] 5} d oj| A s} = 25 Y T} 2009
d3g 160l B2 Y& spdof = th3 22 A2 ¥ 2ol *ﬂc FA7F 2FE ] JdF YT

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

*

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

*

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

*

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

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*

WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

R & hashlib, posix, ssl, crypt = G AAT AT 5 A B F7He] A5 S 93
2ol ¥ 2] 2] 2 AR 3T w3k, A% 991 W 0S X ho] W A x| L2 1#WL OpenSSL 2ho] B
2T FJonz o7]d OPGHSSL glol Al AHEL S 23y o)

OpenSSL
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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-corelopenssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)

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)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

=
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ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

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

L I S T

Original SSLeay License

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

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

ERE T R A B N S N S N S S SN S N S N SN T IS S S S N S S S i T T N S R S N S
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* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

*

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

pyexpat &2 W & ——yith-system-expat & FA 34 &= S 34 expat &2 AFE S AL

sho] =gy ok

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

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes &F2 W& ——with-system-1ibffi & 74 3}X] ¢k o, 284 libfli &2 AR S ALS

shof M=k

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

(ThS sleTATol A1)
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NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

21ib 232 A2 "o A RAE zdib W o] 1R o5 o) W] A8E 5 Qow, EIE zlib 42
g A-gShol e U th

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 °f & A}25 = 3 A] H o] 29 3L cfuhash T2 A EE 7|Hlo 72 Sh T}

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

(Th5 slTeTATol A1)
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from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal RE2 Y =& ——with-system-libmpdec & 74 3}A] &= S, Z 35 libmpdec 42~ AR
2 Aol W=tk

Copyright (c) 2008-2016 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 EH|AE ARIE

test I 7| XS CI4N2.0 HIAE A9 E (Lib/test/xmltestdata/c14n-20/)+ W3C § AFO] E https:

[ Iwww.w3.0rg/ TR/xml-cl4n2-testcases/ | A] 7} ko w 3-& BSD gho] Al 3}of| vl = Ut}
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.
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« 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 IS” 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
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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Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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