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>>> L = []

>>> dir (L)

['_add__', '__class__', '__ _contains_ ', '_ _delattr_ ', '_ delitem__ ',
' dir_ ', '_doc__', '_eq ', '__format__', '__ge_ ',

' __getattribute__', '__getitem__', '__gt__ ', '__hash_ ', '__iadd__"',
' dimul_ ', ' init_ ', '__diter_ ', '_le_ ', ' _len_ ', '__1t_ "',

' mul_ ', '_ne_ ', '_new__', '__reduce__ ', '_ reduce_ex_ ',

' _repr_ ', '__reversed_ ', '__rmul__ "', '__setattr__', '__setitem__',
' sizeof_ ', '__str__ ', '__subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

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

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

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

>>> L.append (1)
>>> L,
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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.
8% oW A S EEeE Be A8 5ol 4 IDEZ} 5 Ut the g R T
» Wing IDE
« Komodo IDE
e PyCharm
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Obviously, freeze requires a C compiler. There are several other utilities which don’ t:
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e py2exe for Windows binaries
 py2app for Mac OS X binaries

o cx_Freeze for cross-platform binaries

214 nlo|’M =212

fjo

2

o. £F ol B EEo] 875

rQE

Y EEO|L} AEHY X|EMIt JUSLITF?

=

rlr

ol

2 e} -2 PEP 89| A A g th

nboundLocalError 7} &HMiSH= Ol = BAHQlL|71?

U
Zhstd FEO| A T BE ojd 7t o = 5 7H3l 2 wlf UnboundLocalError 7} 223 s} o5&

>>> x = 10
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https://www.pylint.org/
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
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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>>> x = 10

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

UnboundLocalError 7} A8 gF U T}

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

UnboundLocalError: local variable 'x' referenced before assignment

ol AF oA Hpof td T o], s W 7F L AF 2 of] T3l A] 9 (local) ©] | AL 9] F A 5152 o] A 3t
o] 59 M4E 7t 7] YU T food] vhA B £ xofl | S 3t =E, Aod e+ o] %S A9
WM AN Ao R 9 print (x) 7F 271545 4] 2 A WS A el & o o g 7}
St
18] ool A H4E A (global) & & A A8to] 9 F A5 W pof] A~ T4 s Th
>>> x = 10
>>> def foobar():
global x
print (x)
. x += 1
>>> foobar ()
10
o WAH Hele (Zehast daba W) RUHOR fAS 4P ) A2 AR 2Tz g
W9 ghs SRS A2 A71A1717] A8l 28tk

>>> print (x)
11

nonlocal 7| E& AMGSte] S HE 2T Z oA v e A& & 5 dFYth

>>> def foo():

x = 10
def bar():
nonlocal x
print (x)
X += 1
bar ()
print (x)
>>> foo ()
10
11
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2.2.2 HlO[’MO[AM X|Hat M H40f Cet &2 FALIT?

2 AUk W57 g5 BE Y ol HelA R
oz RFY

shol Aol A, §4 ol A F25) 77k sHe st BA A0
e Tilele, WA o delo HelE 4| obe 3 Ao g

Agolls 23 AAA W GA A LE o3 7k Btk $HO R, thYH WSo] global & 87 3H
= 5A] gL WA gl e AL AP Th whelel, BE Ao Fxol globalol L FHTY, T4
global @ A3 BUth W4 B4 YEE & 5 74 0] ha RE B28 A0z Ads|ob
FUTh o £ $A45S 1R8] 9% gloval 4919 FEAL FRE P}

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

AL xx+2 8 AL A YTt G E e AEB AU AW, 4240,1, 4,99 162 NTT
A0z 4T 4 Jguth 2 AA R AESE BT 168 HaaThe !

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

o] x 7} ol 2] (local) o] o} 2} 9] 3 2ol A o= of 97| wWhEol WS, Y7} TED W) AN 2
AUth— 298 w7} o Urh Fmo] Bol A, x0] L 40| B, BE T4 o)A 4+52, F 162 WY
Utk x9] 3 WA T Brie] A7) o] 97 WA EX Bo 2 o2 FAR ST 5L TH

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

o2 5151 W, Frkel il A9 ol el kg A ekol, A x2] gholl A EFA YEE T BRI AU

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

14 ks el Al A W% WS, ) A A AN < 9 22 g DR S Feivt Aol

ol o ge
w) A 2B Utk o) ne) gho] 3 WAl ekl Al o, F Aol A 1, A WAl A 2 5-0] B2 o vl ek uheA
2 RThE o)A e ATE B ok

>>> squares[2] ()
4

>>> squares[4] ()
16

o 57

ol e S3he A o] ohule} Auk F4ol = A gH ULk

flo
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Python Frequently Asked Questions,
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o, =5 27
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o

3r
oo

5383 25 (FF configi} cfg
0]

e
shipe] 7]

]
2]

ol oy

) T
WM&OLT .
&mov‘ﬂ,ﬂﬂ
- oo 3
Hisw
ek
e

=0 m_% o MK
& B

A oW 5 o)y

~

oW T i 0
et~y

config.py:

configuration setting

I !

# Default value of the

mod.py:

import config

config.x

main.py:

import config
import mod

print (config.x)

U

A

bl

st

S

IL|77k?

A EH
224

241 oje]9)

O

q
L.

(e

AA§A 7

32 uhA] A

S

&
o

=90
T =

& A

°|

*
o

“B Al 2

o,
L2J>: -

, from modulename import

S8 %) 31, & (linter) 7} A 2] ¥ %]

1A o

Q)
o] ol

G
Wn o
o
)|
M
I oF
T U
=5
o
oo
B oo 7om
oy % oo
%téenW
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=

7} 15 Y t}. Gordon McMillan

=
O .

22l B8 - o9& 59 sys, os, getopt, re

[R=1

[e]

2}

2. A4FAF erol B 8] & (Fo] A 9 site-packages Tl E E] 2l of] A X H BE A) - o

ZODB, PIL.Image
3. Ui Foll A 7dd 2E

EZLH A
HAR 2Eo

3

FU A B2
A

2
= 3ol 2hA

2 E L Y
—‘——-‘L_.J{H__
T

]
A4
(“from module import name”) ¢
AXE 3}

0

O ol iz
=

=
2=

=
=]

& B F “import <module>”
HAY RE9 o]
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= 2 H] =
AR doll Fol AL, = e gAY g 23] B g gyt
REL olULE sys.moduleso] 9& AUt}

2.2.6 Zx| Ztol|l 7|2 20| SRE= OlF= FALLIN?
gl

o] 590 W1k T8 AP 221 W EL AT o] F42 AR 2

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

return mydict

ol & A5 =&Y, mydictol @ FHo] 2dF YTk F AAE, foo () 7 ARFH 7] AT df,
o

3% G5 520 NEGOE A AN E UE A
a5 o W

o N

R
L
L
£

N

o
)
i
R
§
oy
v
Iy

of, 1%
4>
N
)
Lo
i)

Eghe AEe o wsol Ay o} zrol, sl A 7L WA W, Fol R 4
522 o WAN AANE B2
Qoo we}, 5 8 None T} 22 Bl AL WA AU GA YT, elaE 8 Zea

E5UTH Al None 2 7| 230 2 ARS8
2]/74d

o= =
34 ol 4 w70 95 7 None @1 4] SHol 3 thE A 2] /RSlel e A BEAA L. o] E o,
che 3t o] 24 mpyI 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 %52 H8T 4+ A5 Uk A4Sk vl Azt Aelt vt e W, QA Y 24 g BEe
oW 50} AZE AN AL, 22 ghol ThAl £ 3 W A A B g Wkt AUtk o
oleba 3, the3} 2o] PAE 4 YLtk

133

# 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 GAY S TS A WS E ALST S dFvh A g BAY U
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227 B E0A CH2 B4 2 MEMOILE 7S DHHHAE HEs2{™ oL 5ok

S| 77}?
"“/I W7 B0l * &f +x A FAFE AFE S RS TR FAHAIL; o] AZ AA JAAE FER, 71N E
A8 DAL E ABIUL 18 thg 9} -8 ARl 1E B4E 52Tl 0|22 AAE AT
& Ak
def f(x, *args, **kwargs):
kwargs['width'] = "14.3c’
g(x, *args, **kwargs)
2.2.8 QIXIQ} OY7HHA2| X}O|HES RAULITH?
v 7] ¥ g Ao o] e o] o2 FoE & R, QA A E TS W AA R ol AEE =
Aok wiZhd s Fe b dolsd & de AA F S APt & S, 2R 22 5 BY 7t
ZolAg o
def func(foo, bar=None, **kwargs):
pass
foo, bar B kwargs tunc®] WAMS AUk 2L, func g 5T ), o & EW
’func(42, bar=314, extra=somevar)
42,314 9 somevar 2 <1zt
229 Z|AE 'y E HES | 2[AE X E HEE|= O|Re RFAULI?
tew e =g A4ed
>>> x = []
>>> y = x
>>> y.append(10)
>>> y
[10]
>>> x
[10]
yol 848 #7159 x5 WA £ ol f7h 23T AT
o] ATg BEE F 7 247 AF UL
D W%E T ARE e BTy - xE AT P aEL ARG BEA S5 T x
7F Zzote A 22 AAE FxRoe Al Wy vy E UL ol v AA (B 2E) v AT, x &}
% 7 ARE 32T oo g
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>>> =5 # ints are immutable

>>> = X

>>>

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

HKoX X
|

>>>
6
>>> y
5

o 34 Sy 7HEE 2R ke A€ & £ AFUT o) A7k Buol sl HEeld x = x 3
o gh2 S7HAAAN A5 52 MRS o] obduth Al A AR (35 6)F W] xof hAFUTH(F, x
S o AN D, o) A T S A% AN o 5o B Bk Aol A A
GUT (e oAl 62 F2 AT, yE A3 58 FEFUD,

SR L}\}(Oil] S99 y.append (10) Fy.sort () AAE HAF A T, T HZH O Z [FAFSE A 4K
y =y + ] T sorted(y))2 Af 711;4]2 ThHs Ut dubg e : ]
n= 7:1_roﬂ/\1) 7Hx1]E tﬂﬂfs}‘* WA E+= None & REEHSHo] 7 71
wet A A4 =E y.osort () 2l 24 ‘3]'—1— vy Add AES e
g gA X E‘rE]% o217} LA ot = = ok

I8y, 2 dixkol w2 ol whet o2 &S 2 §}7V1 A ZHaT AU S Y A4k
Z} & 0], +=F YrEE ‘?i%ﬂx]?},%-“ol‘%@ = WHAsA &5yt (a_list += [1, 2, 3
L a list.extend([1, 2, ) 55313 a_list & HASIA W some_tuple += (1, 2, 3)3

some_int += 12X AAE ‘?l’g\JE]-).
g2 2854:
o 7k AA (list, dict, set S)7F oW, dH EX AAL ALL5lo] A E A A g A=
ﬂzﬁtEELTﬂﬁﬁ Eﬂ%qq

W AR (str, int, tuple 5)7F Yo, o] & &
7re ;\Hi_or_ ro g Wasl= cgj/\ Fe BAF A 2 -8 7

O

gho] oA A=t o2 AL S 71 AAHA L. Y& A AA o g FxE w57 w2, T4
s} 31 322 QAR o] & ol ol ol 27} T, Fxl 4B FEE Qwth A A PH o= dste
FIE AE S d5Uh
1) 29| /&2 wkshsto]:
>>> 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)

oA A9 WA g B
2) A M5B Aol o AL 2HE bASHA b, DRHA kU
S
-~

3) 7hd (A A ol A Mg S
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>>> def func?2(a):

al0] = '"new-value' # 'a' references a mutable 1ist
all]l] = all] + 1 # changes a shared object
>>> args = ['old-value', 99]

>>> func?2 (args)
>>> args
["new-value', 100]

4 WARE G E A dtel:

>>> def func3(args):

args(['a'l = 'new-value' # args 1is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place
>>> args = {'a': 'old-value', 'b': 99}

>>> func3(args)
>>> args
{'a': "mew-value', 'b': 100}

5) e Sl dad i g FolAl:

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

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

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

>>> vars (args)

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

o7 BAFsHA BB ok & L ol f A gt

Ao AEe o) A7) 23E FE2 BEsE A9

L)

=g A3 22 AAE 82

*x+b & ArShe & £ (x) & WSE Linear (a,b) S 95t Shrpal 7H4 s}

def linear(a, b):

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

return result

e 28 202 AL A

class linear:

def _ init_ (self, a, b):

(TS sl AToT A

2.2. Sy 2104 17
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R s S e e P I )

self.a, self.b = a, b

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

= [} =
A BT,

taxes = linear (0.3, 2)

taxes (10e6) == 0.3 * 10e6 + 27} HEE 3= Z2]E A= A=Y}

228 A A2 PAL 8 =2 TET ok Aotk B ol JHUth 2, 2HE Adde
44e B AL THE S Atk

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

AAE o MM =S JEiE Aest &+ sk

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

o]7]A inc (), dec () % reset () & 22 AF W4E FHote F4AH D5k

O
e}
=
Q
(@]
o]
=
v
Q
O
e}
Y
(o}
D
D
ol
Q
O
e}
g
e
>
oy
o
jinal
>
fo
k
il
N
é
i
B
S
>
]
4
rlr
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R EIEE PSR PR
BelH ol EeHES F oot oo o] F g

At o2 wopxE, Aol s LA 2 o) F
= %ol A2 FUY; def 9 class #9 A5
LA AL

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

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

213 2UEE o5l AFUth AAfolZlo] F 71A] o] Fofl ddH o] Jlal o] F BE T3l £ ATt
TS0 2| Aae ofAds] Fef A 2" AR gk 2y, 7 o] o] 22 gl 42497
oll, A2’ o] FoladA b A= 2 4 gl U th
At o W F=T 54 o] “olF2 dotop E Fa+ flguth o =422 W4 # < (introspective)
22 IWS AR 9 gh ol ERtH o R HT WA MA o] Ego] E Utk AT YU th
comp.lang.python o] 4], Fredrik Lundh = 1 &7} o] ZA & tf&f] £F 3 v]-7= A5 Yh
o 2] o] ddo A HAT L Folo ol 55 Av A 22 W L] (AA) AAl= oA 2ol
Ao o] F2 B8 4 qla, A A 22 = gt -metA] 2 o] ol B A EE=A dohle
fradg -2 AYE o] EF (o] FXh ol Al A4l 9] kol (AA) AA E+= A Yt
ofg] o] o g A AU HF o]Fo] lthe A= ¢A HH e = =2hA] np Al 2!

2.2.15 H ALXe| 2M=2= ({EA HLIR?

HE L ol A4 A4EA7E ok Uit of A4S wed s Al

>>> "a" in llb"’ "a"
(False, 'a')

HEE AT} of 2} EE A Afole] TE A7) wlE o] 9 The T} o] A AN WA

’(nan in llbll)’ LIPR

the 3t 2ol B7hs A Utk

"a" in ("b", nan)

R B Y A=, 4= 5 E B QU o] 52 AAZ AT ok Bl Y o BE FEAY
.
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2.2.16 C2| “?:” &gt ALKl SS¢EF A0| /}USL|77?

o, AU Th 9L The st 2Eth

[on_true] if [expression] else [on_false]

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

o] & o] stoly 2.500 A £70F 7] Hofl, kA G F& =] RS AR St Al s UTh

[expression] and [on_true] or [on_false]

T, o] $§TE AT B Th onruert A2 B e HA w22 E A7 S 5 g UTh
b, B4 ... if ... else ... PA S AEE Flo

off
oy
<
iv)

2.2.17 mo|MolM H=E3stEl ot & ZES XY o+ USLIR

o, dulA 0 Z lambda Wl lambda S % 5}l =3 Y t}. Ulf Bartelt 7} A| Z 3} TFS A 71A] o & &=
B Al 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,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,y,k,f):chr(

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

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

# 1% 1%4 / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

20 Chapter 2. =22 FAQ
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2.2.18 &2 D7 A, SFOUAM SeHA()E FAE 2[0S LI7t?

40) Q1A 2R ol A S AL 2 ool Y= v NS 912 AL A YERIUTh 917 A% g
SR A8 5 Sl ol Fol gl o) AR 97 48 HAUE dolele B8 s e
Ak 3 A 9hE ) Z 22 ] W ol o B VT o] & Eof, divnod () & 914 A8 vl 42 o

L_4
L=

EER
Eolt gt AFAE oS3} 2%

>>> 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.

S B2 2] SN ARSI A AS AL Gtk gebd, 719 E AXE divmod () &
S Z 39 o2l 7} A ok

>>> 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

8158 A 5e W, 875 gk %ol 02 Fol 1, 2 A R 0" & RYUT )& Sof, M5 0’ & 8
2 €107 (107 8) e &= AA s, o] A =3t A 2

>>> a = 0010

>>> a

8

rlr

l6dss g5Uth 1635 ol 02 Eol3, 28 AU 22 “x? & ol 7| &t guth 163 %A
LAY HEAE AQE = st A€ E01, 3tol 4 AdE =] ol A:

>>> a = 0Oxab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 2 -22//10 0| -3 HIStEIL|77}?

FE2i % 7SS RIS EZES Y= A YU A EHEo] o] AS 93ty v 22 A s dsittd
i==(1//3) * 3+ (1 %3

Ao 7] = floor € HE&f oF Ut C &3t o] 5 4& WEH3tE 5 84314, 1 // & A== (truncate)
AvdH =1 % 7L g2 R EZEE S IS5 UTh

23. X2} 22X 21
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joll ti gk A A AFG AbEll= AL s th 571 Gl |, B2 Akl 7E o, AbE A
2E A5 =09 Aol ¥ F&FYrh /\17417}Z1310° 7Fe] ZIThE, 200 4] ZF A ofl = oY &
ZH 71 AFUZ? =190 $ 12 == 27} {88 Yth-190 $ 12 == -102 &7 & 7|ggl= gy
2.3.3 ZXAILEE X2 O{E A HEESL|?

o] B WA int () B BZAS ARFHA L, A& S0 int (1144") == 144, HIATIA R, float ()
75 aTHers AAF U, oA S E0] float ('144") == 144.0.

7|BA o7 o] AL £2E ARF=E AT YT 1A 1nt( 0144') == 14409°]3 int ('0x144') &=
ValueErrorE WAAIZUTE int (string, base)=F WA A2 oz} 2 ¥ 3o AL 24 (base) S
Hhol= o] A, int ('0x144', 16) == 32494tk base7}02i ARE W, RA = ghol W] 4 A& AHE-5}

o siAgE Ut A¥ 00’ = 834E YEHH L, ‘0x* £ 16354E YERI YT

o3t Zlo] FAEE A2 HEsE AR g WA T4 eval () & AFE3HA] TR Al L. eval () 2
A3 ejn Ha A ES 2T 5 5tk F27F 95HA e £25Eo] e vl m3d S AL
F AFULh A& o], ¥t 9829 T YU E A= _import_ ('os').system("rm -rf
SHOME") & A&3g 4= JdHyth

eval () = ESHAE oA A SR A5t A7) oA, Al E Eeval ('109") & FHo|x o] (‘0
S AL AR A 0 2 F]|FFA 27] W Fofl & ol 7k AT T

2.3.4 XIE EXILUZ O{E A HEHSH|77}?

& 5o A 445 ALY ‘144 2 Ao, s B4R str() %P SHA Al L. 16351 8314~
E2HE Ao, W T4 hex () Yoct () E AFRTHAA] L. B X if-_UHE‘O] R 3}, f-strings 7} formatstrings
AL %}56}*‘/\14 041—2—%01 "{:04d}".format (144) ="'0144'E P%?‘s}ﬂ "{:.3f}".format (1.
0/3.0)21'0.333'S A&3H T}

2.3.5 HMXI2|0|AM EXIEE O{E A =A™ ESH|771?

28 5 gyt EA49e 2o mEY gy
7AgsloF Fr ok el Ao 4 fimE Holel &

WA Y array BES A EAA L

>>> import io

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

>>> sio.seek (7)

5

>>> sio.write("there!™)
6

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

>>> import array

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

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

>>> print (a)
array('u', 'yello, world'")

(THE seTATol A1)
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>>> a.tounicode ()
'vello, world'

V)
©
(o]
HO
A
e
mo
>
oo
on
=
i
02
x
ook
e
=2
x
In
Muj
fol
I}
o
r
S
-~

- BALE B et 92 E Aste 2ol g EHU o) 71e) Fa e Aol
S o5 AT o vt glokE AYYth o] 22 Edtcase T2 U U+ ol AFEE = 7182 7 H
qyh
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 YA 8 getattr () & AFEIAHAI L

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

class Foo:
def do_foo(self):

def do_bar (self):

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

o S o] 52 34 (resolve) 381 locals () Yeval () & AFS3A Al 2

def myFunc () :
print ("hello™)

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

f = eval (fname)

£(
F3:eval )2 A5 e T ABFUTE BADe Yol that ArhH el Ao} Be] grkel, w7
A EAG S ARl Aol Frt 2D £ et
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23.7 EXIE0IM =8 = HhES M5k Perl2| chomp() 2t S8t ZA0] JASLII?

S.rstrip("\r\n") & AbESHd O & &3 TS A ASHA ¢F3L AL 59 2ol YlE RE E FEAE
AA D AFUh BAL s7F g Wl £o] o2 7] 2o & £ o)< UEHE, ZEW £ € 24

AAE U

>>> lines = ("line 1 \r\n"
ll\r\nll
L "\r\n")
>>> lines.rstrip("\n\zr")
'line 1 '
it oz I Wol 3 5N HAES Y e BRIV W, S.rstrip() S oA o= AHgIE T
g},

ad Aeze glsdn

gk dE P 240 A, 7P AR L BE AL AA Y split () A EE AL 8 ¥
Ho 2 FRY Tol2 £ b int () U float () § AHESHe]l A EALS A o2 dEshe
AU split () £ AHH “sep” vI/PAFE AT TE o] Wi/ gE Fol a9 o9 9] A5 TRAE
AH8-3he Aol 8 FUT

o E3E A 7w 24 A, Bt A2 C sscanf () Hoh A3 2 ¢fell o Ay

2.3.9 ‘UnicodeDecodeError’ L} ‘UnicodeEncodeError’ 0Oll2{= £ 2|O|stL|7}?

unicode-howto & ZZ A A L.

I AR e APk WA, T HolE 7] Aol 71 g6l of & AFgo] SlF Ut

o A5 542 o)A Fdutth thE U th o] FAQ+ CPyrhondll S8 <& FUTh
o AL QG AA v tHE 5 AU 53] V0 U thE A g Eof #alf ojop7 g uf 23 5T
o« ITE HAZEH I A E5H7] Aol Z2 oA A SFATS Frofok U T (profile BES 3
2344 2).
o MAUtT 2T HEE 243t WA A 28T o w2 A &5 4 JF U (timeit & FX).
o A3k A3l 5 A X 37 (regressions) & A A 02 T 317 Aol (F9] HAE L 7|8 71 S 5-3H)
T IE AW A E 2= o] E5UT
o|AZ AARE, FolM FE LEE Folv B2 Eol JFUth 32 78 7153 A5 T8 =25
Al H A4S 2w =0 HE 2 7HA] €rEd A YUk
e FNPEFS U WMEA HEH (Ee v e G SoE WAsH) ZE Ao vA A3 EYS
Fe= A0 N ZoHE 42+ 5T
o Z8lE HlolH £ X E AFE 3 Al L. bltin-types T collections & Ut AHAE AFLIFHAIL
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o ZF Shol BTt FAVME 5] A% Eﬂ“]‘ﬂ BEAZE ], g o] WEd o g wE
7ol =5 Ut (EAAH A= %}Ql/]‘:}). o2& W AR FHF A LO] C=E 24 d zen g B9
Atole FuiE 2854t & 0% @Eﬂo}ﬂﬂtﬂ list.sort () W& MAEY #H sorted()
T2 AL EAIA L (28] 2 7 F AFR 9] o= sortinghowto & FRFFHA] A 2).

« 323} 7HA (indirections) & THE = 73?{}0] QT B ZE 7o e AL sx 2 7 3rh 71E
FTEol F8T FAAY Fe xHotd, 22O SRV = YT T}E?}—%/‘o‘@r% 3 8f of ek,
£3] Z& T ﬂﬂfﬂ—«] PR olA 2ESUT (FF 7HEEdE Fsth

g gtolHo] T ¢ Qe e =EITHE, ¥ HeEl 2 5 e =77 A5 U o & £, Cython
SR rAE WAL stold FES CEFFor Hud T 5 glon, gy SAZANA AT 5 ST
Cython2 3 (F A2 3 oj g0l )& E85to] =S JE =z E o Hop Qw7 vhs 5
Asyth CzzIi® 7)o FAlo] v, A CFF RES AL += A5t

T B7]

s Holl &5 §17] s o] A

242 o

2 EAIEE 8 0[0120]E 71 22X Y2 FAYULIN?
o]

=

ol 9 7z} o] o] 2 0] 7| 7} A AA|E A4 /3 317 w2l

mEOﬁﬂqqo JQQL‘Q@MQM A A Zo)8 AlsFol v &gk

B str AAE FAR) A3, AFH = #ETE AAE elaEo] WAFL mA el str.join() &
SE8E AUt

chunks = []

for s in my_strings:
chunks.append (s)
result = ''.join (chunks)

(Er2dedoz 44 HL T i0.5tringloE AR 3= AYYLh

WL bytes A4 2 F A7) 98, ARE = DL AR o]0} £ 0] 7] (+- AN & AFEBho] bytearray
A7 el A9

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

2.5 AEA (FE/E|AE)

251 EZ1} a|AEE O{WAH| HEBH|7}?

g A4 tuple (seq) £ Aolo] AAA(AARE, BE O HHE) B 2L £AR 2L P22 M F22
EELIEEH

A& Eo], tuple([1, 2, 31)& (1, 2, 3)EAE3Ttuple(abec')E ('a', 'b', 'c)EAE
AUk AA7F = Zolw AR WUEA A 2L AN E ABHEE, A7} ol u] REAA FA5A) L
™ tuple () = Eaﬁ% o] A gt

I A List (seq) = deff ARLG e H oS E2 SAR 22 P5o] dv saaR dahn
Oﬂﬂ So],list ((1, 2, 3))&1[1, 2, 3] 4A&E3L list ("abe') = ['a", 'b', 'c'1EXEY
Utk QA7 Bl A Eo W, seql ] 2 2] ARES WU T
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252 g QA= BAYULIIN?

shol AlA A Fo S5 AHPF U FRe) 3902 3 A e xo) |
o}

o
td
rln

S AYAE A4S HE e BelT 5 GEUTh B S0l 5[:-1] L WAL EAE A G EAL
2 A

253 A|EAE A&+=oZ O|E{E|0|E Ste{™ o= H| Sh|771?

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 B|AEONAM S22 o{=A| M HSHL|7I?

ol ZHd = sk ol ZHA ol thet 1 =2 = Fhold 22 S FRAI L

https://code.activestate.com/recipes/52560/
PAE 2SN E R0, P AES Y e o
o .

o
ac)

£E B AAREN B GBS AR HAA

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]

2EY RE 247 WY A2 A 5 UTHE (3, B 4] b5l ®) ol o] £% o whg 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.

26 Chapter 2. =22 FAQ



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

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

2.5.6 IO MOllA OJEH HIES UE=LIR?

e LS A SIS

’ ["thiS", 1, "iS", "an", "array"]
AT AT RS Ao € S Pasca) WSS 1Y 2 Al 48 Sl A2 oy
S} &

B w9 04D HoT 1A9S HAL DS ASE Ao, oA E T A gk
%2 7b =gtk o Numeric 373} 716he] 252 heFat B4 4 M AT fAR T2 E 4o el

v

O:

e

2]~ (Lisp) 2ELY 9] &3 = 2] A~ E (linked lists) & € 28 W, FZ2 AFE3Fo] 222 A (cons cells) & F U

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

b A o] 3 075]'@, 7 A
lisp_list[0] o]l cdrol] &l &3 ]—
7433]’5\“:7]' 2] 7] wj Fofl, &

2.5.7 CIxIR E|AEE O{®EA StSL|7}1?

O3t 2ol Ak i d S e A e Ayt
’>>> A = [[None] * 2] * 3

A4 stE gup= A B

>>> 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]]

FN
4,
4,
mm
N
Ao
A
<
A

*
w

JefE A AANE @ que AE ga e AN AY
go]20] 22 el a0
Sehthe A0 50 8 elel G AL gy

At W2 dote 2ojo] PAES UA UE U AME RE F2ER ZF 248 A AdUth

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

[k
Au)
2
20
bt
>
ofo
ek
abd

Jelw Bel 7213719 e HAEE EFeE B A=A A4 PAE 4
Uk

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

T, 9 U0 H P AT 5 23S AT 5 AL UTh NumPy7h g 2 el A U
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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 SM2 2=5t=0|, 2 a_tuple[i] +=[ ‘item’ 10] 0i|2|& LS ZIL|77}?
S8 ] A4k o 9] Aatatebe AFA T sho] Mol A ZhH A oF B Ao xpo] A o] AFe)y)

HA7E A AR E el RS 240 48 uf Sz

1=

o2 AgHA L, ¢

rlr

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

TypeError: 'tuple' object does not support item assignment

o192 o]+ FBFLTH 1] a_tuple0] 0] Ztel7lE AA W) A, A3} A 28 YA FA v
AR A5 2 FE 84 00 UG5 S, FES 8 AR E AL WAL 4 o) alEl ol 7)
2y gk

T ot ol A, o] T HYEo] St S S EsUTh

>>> 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
T3 2ol ZHA sHH:

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

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

N9t 23 o EFGU U 5ok AL st AAA W G517 5 APk ALY o

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

o) o)A Yo] doju=x Lejd, oA A ¢ 27 dHUth (@ AA7F__iadd " F] WA= 1‘“‘54
3, += SR o] A E ufj o] A o] SEH 1 W3 Fho] th Yol AMEH = Zd Ytk (b) E]’*E/l 35
__iadd__ ¥ g2EQ extendE &3} g £ WEskE A 55 FEULH o] A o] $2 7 gl aE N A
+=7}list.extendd] “E Y FF” ol gtal 3= o] F YUt

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

(THE sTeTATol A%)
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>>> a_list

[1]

oS e T TUh

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

a_list7} 71e] 71 = AA 7 A A Q2, HA " A o
A= no-opld,a_list 7} 012401] 7tel7) 2 99
Y2 o s] dojdyth.

webA], 929 FZ AANA dojukes 4 thet TS5 Th

e 2AdE 7 A a_listol g Ut e 25
A3 2o Ao ul 3t ZolE o] 7] Wl &Y}, 1A wk

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

TypeError: 'tuple' object does not support item assignment

iadd__ &= AFea, mEtA Bl AEE S Ut sHA R result 7Fa_tuple [0] ©] o]v] 7}E] 7] = A}
22 AAE I, FE2 20| B, HF Uy OVMMMEE““A]?MD}

Perl # 1] €] 2] Randal Schwartzol] 2] 8t o] 7|2 | AEQ 2+ R AE ZF QA& “AHYE g o vjFsl= v E
gog HEFYh gho] Mo A=, list.sort () WA EY key AXE AFS A Al 2

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

25.11 8t 2|AEE CIE 2|AEQ| o2 MESI={™ o{EA| sHof StL|7}?
IAES REY o gdlolE 2 WY, AN P 2ES Y O, A R4S AYFHAA S
>>> listl ["what", "I'm", "sorting", "by"]

>>> 1ist2 ["something", "else", "to", "sort"]

>>> pairs =
>>> pairs =
>>> pairs

zip(listl, 1list2)
sorted(pairs)

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

>>> result

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

upA ek ehA 9] ek The 3} 2L

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

G140 9714 ¢ A2 S A ol an AW 0|22 AT Aol BTk Leh,
2 2220 A9 Al 5wl Yy ch o) TL71? AR, append () AL VR E A T o 31,
Wl R A 81A) ok7] 18] B A 2 AL e AT, o A8 747 SR oF av] ul&o] o] T T
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WA 2, “result.append” EF A F7F o] EBHE 23] 7F A28, Al AR, o] RE T T3S T oF

AN S w7k ol STk

2.6 ZHA|

26.1 SelaE= FALYULIN?

Felasclass FE Agotol WE S AA FAY . FHL AH = ALDL AN S VST AT FP R
/‘F"LElU% EﬂOlEiﬁUr g9 d llEi(Oi ZHE)G FZEMEAE)E ZF WAEdYch
FH s wolA FEfaetal sk st o] Y thE FHAE 7N 2 T 4 S UTE 2y Wol A FH A
o o ERRES A EE AT o)t A5 2 53] AR AL BAAL L AHAL S S Pk

STl th et 72 HIA A EE AFsts €Wt Mailbox FE At TSt 578 AR T B A A 2l ot
MboxMailbox,MaildirMailbox, OutlookMailbox®} & AH ZgP A7 IS 4 50Ut
2,6.2 HIMEE= RAL 71?2
HAEE dWFAH 0 Z x . name (arguments...) & T&3= ofH AA xo] TddUth iA=L S8
Aol Yol N B4z Ao gk
class C:

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

2.6.3 self= F2o1QlL|7}?
self = T2 WA =20 5 AR AAS 93 Fe 4 o] EYUth meth(self, a, b, c) & FYH WA=:
Y7t 8 ZH A ojH Qa2 A ko el x.meth (a, b, c) E ZEFHFFUTHL TEH WA EE
meth(x, a, b, c)AH &

=5 Aok Azt
Al

WA= Qo) ot TEO)A “self & WAA LR ARaof B o FE FAYYIR E FRAAAL.

2.6.4 A7} T0{Zl AL} O ME ZeiA S| QIAEAQIX| O Al 2RIt |77}?

W7 e isinstance (obj, cls)%/\}%ﬁ}ﬂ/\]i. & S A FES AlF ko] AA7E o2 22

P 01L Shte] AAEFH AR E FAE 4= o (9E E9¢] isinstance (obj, (classl, class2,
2))), AA 7 ol M WY F ﬂb‘r 12 A + 5 U5 (& =0°] isinstance (obj, str)

L}lslnstance(ob], (int, float, complex))).

grpe 22298 48R Ao 2ol 20l A isinstance () B AF ALHA FEol FolAAN L. 2

dlog A RS YO, o AAE A A 2L AA ) 2|2 T o2 e 2ol wel ohE

g Ao A 54 B8 A4sote 2elas MAZE Ao se AT AF Bol, B E

Selehe T4t sloha:

def search (obj) :
if isinstance(obj, Mailbox) :
# code to search a mailbox
elif isinstance (obj, Document) :
. # code to search a document
elif ...
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O U2 H2H2 ZE Se20lA search () FINEE A8t @A I2& &5t AYYth

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

class Document:
def search(self):

# code to search a document

obj.search()

2.6.5 (0|2t RAUL|7}?

2] 9l (delegation) & 24 A 2] 3F 7] (t] 12 sf &
& e Atk /s AT W e
R EERERERE T Py

ekl JEJEH‘H HAAAL=
ﬂ . —‘—L T’ﬂ 1E-1E EH—'—X]'E ‘ﬂ%}'

olgtr = st th Adurch x AA 7} YT WA= = e =
WAL AEe AL AT OHE BE A= E x9)

m{n
-
X0,
ofy rr
L
o

}ﬁ

th A& £, thx FA;H e LA E FZA T, 75
3 :

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] Upperout & é% write () WA EE A A St] 3lF self. _outfile.write() HIAEE &
Z23517] Aol A FAE S HEALRE ‘113?} U o EE WA EE & self._outfile AA|ol| 94 H
O 9192 getattr  WATE 5o £8H U Th o £ e A2 Aolel B3k A% AL o]

EEEE R LY

9 ULAAA Aol A2 £ g AAANS A=URE 29D B Ui A A k2
Z é%isetattr ) A == o) oF &1, O}Z AF8HA = o] o Ut __setattr_ ()9
e 7S e A BE R
class X:
Aéf _ _setattr_ (self, name, wvalue):
self. dict  [name] = value
F2e __setattr () 7L FLAAE Lo A Fself ] A FEE AFSH7] A3l self.

__dict__E Ao gt
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2.6.6 OIMEE 2HE 2|5t Tl SeHA0M HIO|A S 200 HolE HE HIMES 0%
A SEELIIN?

O

W7 super () F5E AHE Al 2

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

30011 WA A%, Zea ZFHAE AR TY F JdF5 Ut class Derlved(Base): .oz
2~ A olo] A2 Base(==Base?] Ho|2~ Zd 2 F ol A H meth () WA E=E Base. meth(self,
arguments...) 2 3% F J5UTH 9] 7|A], Base.meth= AZH A ?%8 WA Zo|BZ, self AAE
Azl oF 3 V/P-

W o] 2= 2 3 RS, Sehs Go] Aol AR vlo] 2 FhAE YT F Fehs AANA B S
A5 AUk 2w 8 Fel Y| e WA Utk w3 o] B A4S wol s ZHAE
5H0% (2 ol A4 7HgAol weh AF s E ALl = fg Uk ol

BaseAlias = <real base class>

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

2.6.8 & ZaliA OB HH ZalA HIMEE CHE2{™ o€ sljof §Llm?

(C++V} Java ] o] w0 A)) A 2 Bl o] €} 2} A2 w] A = w5 sho] ol 4] A AH Tk,

of
A Holg 9 A, ted] ZY 2 oETHEES A4 L. oJETHE A ghe i gste d, th ol A
Z 2 o] 2L YA Ao 7 AR S of T T

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

c Ak c. class_ o)A CE Solrhe Wols Selx A4 Aol 5 A5 Ze) o] o) A H el A
¢+ 3k c.count+ isinstance(c, C) 7FA Y= BE co Udll C.count & F23 ).

T‘/] C-/] Hﬂ/\ﬂt LHO]]}ﬂ, self.count = 429}7 % (Q% se]_fA Z]-;(ﬂ Tﬂ/\:]]_;]]ﬂoﬂ “COllIlt”ﬂ"‘ }\HE:J—,_
Tdo] e dadas v yth S B A HolF o] 52 X < F A= YTl A=Al FA K
o) Z o2& X 3N of Pk

C.count = 314

AA A= 7b5 3T

32 Chapter 2. =22 FAQ




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

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

Jevh, A WA EY 3E e A DR IS GET EE o T4 E Ao Adyth

def getcount () :
return C.count

YR TEV}BE P Sl S (
thd, o Zlo] Bhs AL S AF T

l'H
rlr
i)
m
o
L
A
r
(i
iy
B
[>
N
o‘)h
-
@
frt
X,
1o,
_c|>|J
bt
It
-
o)
o
A
32

9 mO|MOIIM MEXHEEE HME)E O EAH MY2AY & ASLIT?

o ge AAE BE s 48R AT AEL Qb o AR o)A 7bg WA YT
o A e 3 ol 44 i th

(@)

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

}

shol ol & 72 ARE Ag St RE A4 5 et B A4AE F4FoF Tk o & B
class C:
def _ init_ (self, i=None):

if i is None:

print ("No arguments")
else:

print ("Argument is", 1i)

def _ init_ (self, *args):

22 HIol RE VA E AN = Sag YT

2.6.10 __spamE Al25l2{10 st=0| _SomeClassName__spam0i| CHEt of|2{ 7} ghitst
L|C}.

15 0] 9l W o] 52 S vl g7 (private) M o] sh= ZhdabA| e, @A Q1 <
aff *qﬂﬂq(mangled)” __span YA (Hole F NI AP L& JJEH 6]'1/]’"] 3 E]g)_o,]

2
A= _classname_ _spamQ E BIAE A% =0, o] 7] A classname < 2= A3} %‘%c‘] A A=A
Ao

o,
o of
-
o2
mﬂ

2

re b

FTNE BFeA FF Ut 2 H AFS- A= o] [ 3] “_classname__spam” O] E | HE] g H oz
Row, vFAN G A __dict_ o YEpEY T B2 dfojH =2 = v/ W
AHg-3tA] kUt
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2.6.11 L A= _ del

mjo
02
1o
ol
>

|2 RIS ARIE 1 SEEIX| YALICH

% 742 7he @ ol 7k hE U Th

del O] HI=A] _del () S 32T o8+ Ut - 3] AAY Fx A4E FAA 7131, o] Z o] 09
S del () o] ZEFUYTH

oy AE FRII-HPIE 23 (& Z ApA o] FE 2 S Zha1 7Y R E o A4 g AE T Q)
EEZ), AR IAF=ZAH 002 Fo7HA %QHD} 7+ gho] M2 o] Y 3t &S T A3 8 duE S-S
*E‘%JJ%W U&, 7He| A A7) = OHT«] 25 P2 o §h v e 27 AR 3 dup Sof| A E 4= 9lo] A,
_del () MAEE EHS AY At 22 = JdH5UTh ZAE At shotbd EHFU T o
UmAS, AAe] __del_ () WIANEZIAAE = A7 LY HYUTE ge.collect () E AR FAE

AT 5 QA AR AR A e B A A AU

3 AT B8, %EQ wjuict &2 A YA HQ close () UME% Aolsle= Aol £5
Utk 23 ™ close () HAZEE AE AAE X AJEHFEE AAST = AdF5UTE _del ()&
A TEHA] v Al L - de1_<> L close () & T&3oF 3l close ()= 22 AA o sl F H o] A+
=2 5 JooF gk

3 A2 E e E U2 I weakref BES A= AYULE o] RE2 AR 34E YA g
AAE 7182 5 A=S EMD} oﬂ—%—% ,E AR 12 E R R A Fxo i) okst FZ2E AFE-E oF
Yyt (o)™ —Ol g g 3trhd)).

gt o 7 del () HAZEA g7 dAsH, AT WA A 7} sys.stderrZ Qs H Yt}

26.12 0{7l ZEHAC| DE AAHA 22 OfEH AL

[—)

LAY BE AAUAE 25 duth 22 YA F Axd 2o B
8 §A5] RE AXUAE FHHES 1Y T4 A5 U

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

id() W32 A 9 T4 AF3EE BAAE = Z5E vhEgy T CPythonol| Al o] 2 o] A A9 W& g
Z*OlEE 7“Xﬂ7}ﬂﬂ 2] o] A} “Xﬂ% i AE s X vk A 7F w2l 9] 22 91X @3 = F-¢7t
A7 AU The 3} 2ol AT 5 Ut

>>> 1d(1000)

13901272

>>> 1d (2000)

13901272

% 7)o id ohE 4 ARo] S3hedl, id() $F 4 ol BT, T A%
el AR} o145 Abol L% ShelH, 1 AR B R RS BEAA L

_|>«

FAE YT idE 2A

>>> g = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296
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27 2=
2.7.1 .pyc LS O{EH RHSLI?
RO A AZTE D o (= A HAILE o] e T AA ol HAHJS W) AdH I =&
Z33E= pyc FLL L py 9tAL T35t A E 2 pycache A B YA g ol vhE o] A oF Ft
pyc 342 .py LI 22 o] F o & A FSlal, .pycE EH, JJra‘% 9= 57 python H}Ol y 2] 3hd o
FTEHEFT T LAE =YY S ;%Hﬂ‘r (ZFAM S 82 PEP 31475 234 A L
pyc 3g o] oA A & 4= & 3 7HA] o] f & Aa pd o] 23HE tHE g ;‘JﬂTXﬂ%MDP Z,
__pycache_ AE A E & F gltkes A UTh A& S0, A AZ /PR o2 A A2
AYsle Aol old do] dojd 5= AF Ut 71 W AW E HAaESI T & wiJYth
PYTHONDONTWRITEBYTECODE &7 W7 AAE O YA 42 3 RES YXE 3t Jho| x4l 9]
__pycache_ AHE UAEHZE UEL AL ZES I AE gHAEHZ & 5+ & 8=, 97

2
F25)01 908 pye hd2) A4S AF U

AN 23 HENA sfo] WS APt AL YT EF 7HF6HA] ¢kon] L pycrt BHE o] A A %}’S t}.
9, e EE xyz.pyE X E 3= AN BEE foo.py 7t A& W, (python foo pyE A
JE3to]) foos AP, xyz & YZE 'P WHTOﬂ xyzoll th3l .pyc 7t SHE O A A ¥ foo.py & 9
BHA] 9k7] W Fol| foool A= .pyc T o] B A A] k5 Th

fooo| et .pyc dtde wE 227 oW -5 A2 E HA e ZE T .pyc LS HEE -
o

U

py_compile®} compileall EES A}\%],]r/}
SR pOg ity £2 F5oR AT £ dFUth @ A PR G REAA
compile ) F+E W 2 A3 AUt

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

)AL .pycE foo.pys T AR 3l pycache B B o] 7St (EE A2 o))
FcfileZ o] E AABY T = A5 Th.

complleall_l_g% AL3e] gaEE g RE 39S
S AP HId T ghol A ahdo] 23E v HE o
AsYth

Z AL += JdHF5YTH compileall.py
2 A 2] A ZE2TEA ]2 5T 5

python -m compileall

g
>
)
i
[w
S|
)

PR
o] | ~agER A% $YUrh dNAos RES AE

in_ "' =1
U 2 I AEE A23tH,  name_ 2 &8l Tof tho] I E A3

o
ain__
SEESYH E Ao

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

if name_
main ()

main '
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foo.py

from bar import bar_var
foo_var =1

bar.py:

from foo import foo_var
bar_var = 2

o foooll &t ¥l A G o] whEo Huoh

o foo7t Ao} E 7 AW 7] A =g
e foo7}bars YZE

+ bare] g Wl A o] WE o}

R BRSNS S

o bar7}fooS YEE U} (0] 1] fooEt= EE©] o] A no-opP Y th
e bar.foo_var = foo.foo_var

upx w9 A 7L Ao g ok Shola o] ol d foo B A ZElE S AL SR A 29k food] A AT
AU 7k A A3 Hlo] 7] gy ok

import fooE A3l AYQ T T oA foo.foo_varol] BN AT S ujx 2L o] dojdt}.

ol Aol thall 7k 7k (H 4% Al 74A] off 2 o] A5 Utk

Guido van Rossum< from <module> import o2 oo AR SIR] H, R E FEE S Yo uj X
A& ARG, A ot 24 W] 25 g Y BY Aok BT ol J2s
H 25 BE Aol <module>.<name>0 & X E 2 oju|gt]c}.

Jim Roskind & Z} REA t}2 A2 BAE 3T 22 Al gy th

o WEWZ] (A, 5 Hulo]x 2 AE %‘_‘%E Lot gle 29y
e import &
« B4 ZE(JEE A oA 271308 Ao 23).
van Rossum-& ¢ 3 E 7} o] AF3l 3Lof| L EFLLZ] w] o] o] ¥ -S uko] Eo}ldlr] & vt 2HE 3 o)
Matthias Urlichs = A 2R e A7 YT EV IQFA Y52 FEE A LAAT AL Ao

ol s 4 =2 FL viEtH ol A st
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2.7.4 _import_ ( ‘x.y.z’ )&= <module ‘x’ >E HIEIEIL|C}; zE O{EAH LS5L|7}?
importlib®] 9] &4 import_module () & thAl AFR 3= LS LB FHAHA L
z = importlib.import_module('x.y.z"') ‘

2 B=S HAUSIn ChA| IZE g o, HE AIZ0| EAIZX| GE&LICH <A
AHB
o

0I._1 20| LSt t?
B4R o} AAZY o] F &, oML BRES A YXZE T uivt ZE 3dS U 2137
ghom, 7 mEo] 22 /B BES JEE S B2 BEE TAH Z2IRA, 7R RES oy W 7R
BAHI A TR EAS U MY BES A2 ohA g, ot go) S Al 2
import importlib
import modname
importlib.reload (modname)
il o] 712 100% B4 ekA kst 59, th2 0 22 S £Fote B ES
from modname import some_objects
BEEE AN AR AR A% FAP T, DA Teho BeI7HEPAY A Felx B E A5
=2 7)E Ze A2 AN A FUth o] AL ke 2 JA A F2o = ool Rk

>>> import importlib

>>> import cls

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

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

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

S AR ] “ololHE E]” & Aot B A S| £ o] s AUt

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

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

HA|2F S9AFFAQ

3.1 oM o EES 15310 S0{RTIE ALSELI?

Guido van Rossum-2 15 3}o]] 22 7| & ALR-3F= A o] w-¢
27 7of bk WL

AlZE 227 7wl 7 24 7}l
Czzame thg 22 Z= 2708 WA g uth

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.

W2 Y SEE2 A F/EZ E2E I AT Sol AT U o= s =z I o] ] dolA L

2)
OJAXANA/E B rER QU7 w2 obd Uttt - o] fle A ueE o
-so27] 71N E 2 B8 2ol gyt
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w
N
N
rf
o
>
[1)S

0O

AL Z 0|kt 2V} LIE OlfF= FAHELIIN?

il

e AR A
3.3 HE AL HAO| o AFA BHESLIN?

AEAE 5% Tes 2 Aol seial Utk

>> 1.2 - 1.0
0.19999999999999996

93 0 AL shol el W ek AAFUTh TRA) LTk ol A sl Ak A Bele] glow, Sy
FYEC) HE a5 £AE A s T DA o o] Yt

CPython?] float 2 A S 93] C double & AFEFUTE float AAS] 2 A AU (Htyg oz
530 E) 9] o] A B5 Ao AT Al o] B %5‘—-/?;@ Oﬂ’ﬂ'%f\r_g 3=l C oq/q.o AH&-8kH, o] =
1:]—}\] ZE2ANA "5]'5"?1101 THo &3yt &, 15 A4 F At &3t 3l o)W Co) JavaEs X EH3

Be el 2o Aol EX Y 5k

-

o] &ofl, xoll thafl A17&=a g2 103 gk 1.200 th ek (W% F2) SAA o] A vE, B &3] ZA = S5yt
LA Q1 7| Al | A A A A 73H = %kS o= 2s Yyt

’l.OOllOOl100l100l100l100l100l1001100110011001100110011 (binary)

1AL BE3A L e ZEUTh

’1.1999999999999999555910790149937383830547332763671875 (decimal)

mlm
R}
ol
i)
°
o

S3R|EL] A AU EE ol BF a4l 15-16%+2]19] 1034 7

15-
AA T AL, o8 A5 BE A5 H e L FRHUA L

o

3.4 mio]’M Extgo| 2 Ol FALULINN?

% 7kx 33l Y

b A AUth £Ado] 2M Y Atk 1L BE ) o) 2 98 T T 4 Utk AL o
e, 2EPA L7 AL AN T WAH A FFU 0| AL B FEF JAES TRAL olF F

sy

= ThE AL ol BEALL £AE A BAY o= 7T AQUTh ol® Y E 8L e
Aoz WASA oM, Fol Mol AL o @ MY E BRI “cigh” & THE A2 WAGA gkt
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3.5 HIME Hel2t SE0IA ‘self & HAIH2=Z ALE38l0F 5t= O|R=
FALN?

oFo]tlo] = Modula-3o] 4 815U th. of 8] 744 o G2 vl$ -8 gy oh.

AR, 22 A% A WS AAEA O ERHES A831D rke Zol H BE UL self.xi}
self.meth() E 2 2 FYE 7[FsA] Rt et= AT A ALY WA ST AMS Rt A
28 o 5 5T Crrol A, A9 W Aelo] gl Ao PEE 4 AUt (A2 ER AL A
Q1413 4 QIThTL 1A o ) - 1A vk sl Hl o A, Ao W5 Alelo] QlolH, S8 stei Fef s B o] B
obol Gtk AW Crihlava T EEAAL A2EA o B HE m_ Tl 8 LT THebA
e @ HAAL ol Aol S AT ol 73] 583 ok

=4, 58 S22 A AN EE HAHOE FRAY SEotH 1 T ol 583 T o] ERSHA] S
ot C++ollA, 3H8 Sl 2ol A AZYH wlolx FeAS WA EE ARSI, 0 AAAE AMS-
S| ok gt} - gfo] Mo A= baseclass.methodname (self, <argument list>) &1 & F I5YTt
oJALX__init_ () WA=, dNH o R 3 FH A wAET DL o] 5 ol FH A HAEE FF

3h2) 3 3141 o] BAE o] &
Ao 2, daEs W] He
P4 B2 A grol A= & (12

d

el

[>
=,
>~

| =2 TE0 ok s 45 53§82,

oy MU

Aoz YA AR A A eb-2) Wo] 7] uf o, A B Z 2] E o A
o] A M7k obu gl AR Ao g i olek= A2 G @io] Slojorstal, (a4 5
Ao A) FEA T FFULE Cr+e AAE 53l o] &S FAHA T, o] o= A o] glojA o] gt
EHo2w FHe EYMoF st AL AU BA A self.varE AHE8Hd o] 4171 2 & 25 Yt
TPRAAAZ, ASD S WF S ARG 8 -7, self.varghal Aok itk A2, WA E YollA 3= A
2 ol vt T dad s gEa g & AAT A7) gleS gy th oAl T, Ao e}
Ax"afes F e A= b o)F 33k glow, AHg o] F &3 steo|#lof &&of gyt

sho] 2 3856, 745 g oh
AT} 27] 2] (walrus) A4HA} =5 AL 51 T 9 B A BAA 0] Qe A4S B o

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

ZLA| 8 A B = PEP 5728 A 234 A) L.

3.7 mlO|M2 off Y& 7|5 (0| £0f list.index()) 0l = HIMEE AI235ID
CHE 715 (01 S0 len(list)) Ol = &S AFSELIIN

Guido 7} &3 = o]:

(a) QF Axre] B¢, A9 & 7] (prefix notation) ©] Z-$] (postfix) E7HE ko & 1 Uct- A
(28] 2 59 (infix)) A2H-2 8ol A @ & AFS 7FA AL L=t 782 7F A ol e 3l A 2ok
A er o] He £7|He Folste TP U x*(ard) & T2 FA S x*a + x*b &
Al A 5k7] 12 A3 A 00 7S AFgstol 22 < s wf o] o] A ghe v sy
HANQ.

(b) len(x) et= Z=E = vl A= FA7Fe] dolE 2+3 = YUt o] A2 A A
F7HAE dEFUth 23 Aol AR 459 Aoy duth Wi E, xlen() & <
o], x7F A o)A FHS AU EE len() ©] e Se2olA dGste 52 AElolveh=

30,
v
S
paLy

3.5. HIME Holt SE0|M ‘self’ & BAIXM2Z A8 0 5= 0|fR= FALLII? M
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AL olu] &1 QQojordUth mjFLS L3R Y= %aﬂ o] get() O]H—keys() WA =7} 9 AL
shelo] opd Aol write() Wl M =7} 912 W) o] = HE EAL HAAL

—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.8 join()O| E|AELI & HMET} OlL|2t ZAIE HIMEQI O|RE A

olL|77}?
G4} string E ] 52 Agote] A1 FH AW AT 2L )5S At A=} 27HE, FHol A L6 Ei
EAge e 2597 84 o vss gs Uk o2 @ A2 sA = fRRe de) wols ol A w
QR =z vt B s AL oS 25 UTh
n " jOln(['l’ 12v, |4v, 181 '16 ])

o] AHg el Thal T 744 A vhe s wkE o] U Th
A AR L 2D D EAD A5 ) WA EE A3 o] AP 7] 3 Th ek S ol webg ok
ool th e Bl g2 18 4 AT, 22D B P 24 nHE gk Boleks AUtk WA= 2R
A4 o] 2] 312 ATHE, ZE Lol A A2 T 5 97 =L =2 A o f7} T

= A o) WE Be T} 2ol ERR YT ‘U AAar 9HE BAQ 442 A Ba 9
FUD. 22 %, GAL 134 FEUTh o @ o RE split () B FAL HASE gt o B4 &
ol e At A BHUTh 2L W b 2L Bdo)

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

e A Fol A FRA(EE, /1R Ao R, dolo] T AR TR A9 BALL MBI
ddsdA ¢ A7 WEdU
join ()

() 2= FAHE A =AYt ARG A ?-‘C‘%XP AN A ZAE A FLE o|H o] E sk AT 24
Abolofl AR 2 At = F A A8 W E Ayt o] MINEE ARGAE A T 5 e M WA E
°|E

zgaho], A AL~ AA o 772 L w}z% BE Qx}t9} A AL T 5 %:uu} v} o] £ o 3} bytearray
A A o] thal GAFEE vl A =7 22 S o}

3.9 0f|2= LalL} S L|7f?

ol 9] 7} wr A 31 2] 9F 0 W try/except BEL w] & EEA YU TH AR Z o 9] 2 = AL n|§o] wo] ST

2.0 o) 79} Thol 4 WA A T} HETE AR5}

try:
value = mydict [key]

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

Aol Aol B4 717} e Ao ANL vk o) u 7} AUtk 2R ko, g7} 2ol
Yk

KoK
=

2
33

oy o

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

o] EA AL, value = dict.setdefault (key, getvalue (key)) & A& &
getvalue () T&°| ZE Ao H71 7] w Zof 5E3] A5 F-o vk A

oo
ik
4
iy
<
B

if... elif... elif... else A|AXE A3} o] S} <t} switch & &5 o
o2k g b Al kol A R WS BlAEE S A @A 2 ol o3 ghel 7 (o F) s
A7) el = PEP 2758 FXR3AIA L.

o] @2 7He A SollA AE S of st Aol case e TED F5ol W B G YEE BHE

d5UTh A2 =49

def function_1(...):

functions = {'a': function_1,

'b': function_2,

'c': self.method_ 1, ...}
func = functions[value]
func ()

AR WD WA= 52 39, getater () W F5E AEool 54 8L A AA=E Aol B
€3k T 4 ek

« L

def visit_a(self, ...):

def dispatch(self, wvalue):

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

[
ol

1A visit gk 2ol WAE o &o) AFAE AHgshE Aol FHUTE o

93 TA 9o, ghol
AT 5 Gt 220l 08 49, FAAA AA Y BE HACE 5285 A%

o}

3.11 OSHE A= 70l 2|ESt= tHLl A Z2|E0|AM ABEE o =2

3.10. m}O|*Mof| switch L} case 20| Y= 0|S= RoiQlL|7}1? 43
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shol{o] T8 mAl A9 TE BN YR FHE FHL A Q5 7] wEol ol 4 Gk HAN L 2L
E£3F 5 9FUTh 2], shol Mol A, ol A2 428 A7 ohg U th 7% F718hs ThE dlof o] gt
P43} e, shol A Pk F4E A7l U A 0B FSE AV S B0 BT

Gt ofu] shol el AF Aol w, A ATme A HAT S YEUTh b A o) B9 d g4 A
UTHE A8 S R ol H e B40 oS B Wash grhs AYUTH- AW 2L ©hA B4 A
(BT} B o) 4T AT A2E 2 Bl AA) A A AH = A W Bl Th

3.13 mlO|ME 7|A4| ZE, CEEE CIE AHO{Z Hul & 4 ASL|7I?

Cython& =781 ¥ A 9] sho] & el A FA o] Qe CE&doz ATt Nuitkar A ko] Ao
Fez d@se 3 AL Ut Java® Foh st | VOCE

ahold w2 Ao AR AGE FH o mEt oy th Stol MY FE FHAQ CPyhone FE 7HEE S
B o] AALT 5 e AR E GAY, T OE W AU AET] B2 B AR, AALT 5
i <8e Bu BT ANE ARE ¢844 LIS TN A 02 ATUT ge T ES A
SRS 2R, W FAL A1, 719 T WA E 2AHE B2 ATTUG

a2, B 78 (74 Jython o] U PyPy) 2 & RE 40| ] =7 7] 9F 2 k& Wl A Yol o =2 =+ 5yt
o) Aol Thol @ TES} A2 A2 E AL Eol S Bk AT vRT ol BAL AoD 5 AU
A7 sto] W Tl A, tha Z = (CPythonol A= A EFUTH € otite 3t 7]exke) 2308 4oyt

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

A7) 2, CPython®] # % 7123} 543l 2 A A S A8 @ u, fol o3t 242) Sk
SUth 3 A5 A0 GCE AS5HE, ol H 31 AA & st oA 71 A 0 2w 5
23 7) g ek

BE st TRAA A TEE AW, YA Aoz HAL
che- v el wel A A o A glo] 2 ek

e
)
T
=

'_l.
=~
jog
M
o
S
>
ofo
:uoL_',
o
o
A
T

for file in very_long_list_of files:
with open(file) as f:
c = f.read(l)
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3.15 CPythonO| & MS Xl JHH|X] = WMAE ALESHX] &= OlFE
FALLI7t?

FA, o) AL C RE 750l oleA ol 4ol PEih (o, 721 Bochm GC 2ol 221 29] s ek
S5 oS o) A BABE (25 A opd T oAl B e TESF 9w, oA = AT, 23
=B eA L 9T shel 410 ol A0 2 A 5ohe % 5ol A7 B8 )

A9 GO sfol o] e 84 22290 W48 The £A7H D0k S99 shol o4 L malloc)

Efreeo 2 GC o] B e 2o A A Bals W Ao o Als) s Aegl A T, 5ho] B S
malloc()»]—free() of o3t X]-/\] U]-./] 1:]] 2 98 4 9y}

3.16 CPythonO| Z=2E I} 2 E M2 2|7} sHA =] X] Q= 0|[RE FodlL|
71?

£ B2l A F2E AA ol de] SRF W) Y BT AAH AL AHUTH
% SiE ek C 2ol Bejelo] o5 2 oAl 7L B bR 5

2 =P oo B3} B FUTH. T, ol AL FE A W =e] Aelol A
] = 1A

2e Al =3 o

g Al Al gel o] 5 FES AAFEE FA e H atexit BES AFE 3 ST AAE FAI S
FrE AP AL

3.17 HEo| RE1} 2|AE O|0|EAH0| U= Ol FANLYLI72

B 2ESL REZ, oy HollA vl A e dtd oz ZRA o7 tp2 o2 APk FE2 9
HIZEVC FRA G FABIT A A2 5 5 UTh 2528 A+ g FS 2+ # dojge
o Ut o & Sof, A FEL 2434 A2 LAY 22 AA3HA BAPUTH

o, 2l A E =t Adolo] wjd T o] vl Ut o] 52 BF 22 FE 7HA 1 A o A & tht e
T AAE HArste Aol YFUth & 50, 0s.listdir ('.") S A HHE 9 FdS Y=
AL g AEE WU o] 280 A58k T v H e e st 3F JiE FUbe E dibA o
2 5AsHA sUd

FELEHIUTE & A FEo] UEoA Y, o 245 Af gre g vhE 5 glguth BlaEs b elg
A, JAAEA B|l2EL 245 AT $ AFUTH E¥d 240 9- e 7|2 AL 5 oA, g2ET}
ot zt FEW 712 AT 5 Y5 Th

3.18 CPythonOi|A] 2|AE = O A RSEL|7}?

CPython®] 2] 2 4= 4] 2= 713 Aol ]9 YUt} Lisp 2 642€) 417 22 E (linked lists) 7} ob ] U oF. 7@
2 Tp2 Aol ol F2 9] A% AL A8, of Mo Bja ZAE 9} v A} Aol BAE H=
F2A N FAFU

AL BlaE A a(i]) 9 W Go] B aEe] A/ QAE a0 g FEI A0 HELL

G2 o) 2745 ALk LS W, F2 MG 277 2D Uk GBS WO R FAAtE 4SS FIA)
S13] ok Al e A 2l e W e ShgaoF 2, 371 3 2bol B ol T& B WMol & AA] 7] 2ol
22317 &yth
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3.19 CPythonO|M ElALH2|= O{EA S EIL|7I?

= 371 24
=3

CPython 2] 12 7 sl Al Hol 22 #+3E Utk B-E2| 9} vlus], o) £ Aol A
23] (A= 7HA 7 ) Aol FAHE L, el ¥ eyt

A
A= hash () WA 48 ARS8t AU o A 27 7)ol vt s Al Z=E ALbste] 25y
A LEE 719 22 A AE A=) mpet 274 tF U ol § S o], “Python” 2 -539294296 0. & S A] &
A Wb, o F A ohE EAFE 9 “python” & 1142331976 2 s Al & 4= gl Uth 1@ o3 diA Z=+
grol A UF i de] AAE ALk v AR YT ZE iAol 0E 71 Adeoha 7HE s,
g7 718 A sk Ul A A1l 2d v Yyt - BigO 27122 0(1).

=

Ut 717k 74 A ol H,
£ 27 gAY 7=
g stk 28 v, 9A vl 22
% oAl S = o o Sl Al A A

A 9H] A B WobE o] A A] ¢k R 7hA) B
Z

s F2(AA D) & FAES A FYTh 22 o g A 2|lAES A 2hE 5 {U7] w2 ol A8
AFUEAE =

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

tF A Sl A8E 11, 219id7F R AR £ A7 k2 7] w2l KeyError 9] 7F 2 gy ok
5, "9A4 e 71 is7t ok et ==& A8-8ko] Wl s of Pt

« PJREE 7IZ AT o AR S WU 7P AR A B 2ET Al Y F2E 29T S
At ZEZL 2 2z whbd 4 917) w &l 2H58kA] ek yith

s J2ES 71 383 A vk AL A Al A8 FEF AA P o] AL AV AR HrES
TAYL ) =2 FAFY] o2 WaE UFUh TR GV Fod BUAdS A=Y
thd.keys () o] E %2 9MH 9] 712 AT 4 ok

gAY elol At A
A, A7) B2 ARE FREnE dod 5 dsyh

Bestd o] £AE 35 2ol YA, ABL %

MAEE BT bR S dags gy

A 710 22 o Fehe wE o A

52 & o gk,

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

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

(THE seTATol A1)
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R s S e e P I )

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

A AL Bl AES dH AW 7L IA] BT The AT At SHER Y The A o E s B gl

B Al L.

=3 AAZF gAY A=Al FAG ], FA ol == 02(F ol._eq  (02) is True)o|H

hash (01) == hash(02)(Zo0l.__hash_ () == 02.__hash__ ()) oo &Yt} o] 3 A5 AL
%3514 Eﬁ}fﬂ; gAvelet e A 7|9 27 L AE T

ListWrapperﬂ 3%, @l AA 7 gM e el Sl ‘IHU}D}
QFotoF Ut & F AL o] & SHFE A S }"5}7(]

LA e PR RS

Jo
o

;>4 [m o,
)

4,
Iz
>,

(%
o
i)
ko
ok
B
rd
o,
)
Moy
N
5§
rlo
3 >
N,

L. ol g AT olE e EA A g
AUk £ S0, AEA =ME 9HU 29 71 & olHEH ol E sh= 2

ol g
oy

> = o ol Wox
M@ &[> ol

oo

Ry, 5

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

3.22 ulO[’MollA 2UE{HO|A HME O{EAH X[FStD ZHELI7F?

C++8}Java s}l -2 A ojoll A Al & sk ZE ol ik Qe s o] &~ B A=

A% R, oAb 251 e el el ol B AE A 5ol 7
o =gol Bcky Azt

glo] M 2.6 4wl o]~ ZA(ABC)E YT 4 Y+ abec BES F7FUth 218 v isinstance ()
% issubclass() & A8 Sel A28 Feas 54 ABCE TS FAT £ g4
collections.abc REL2 Iterable, Container ¥ MutableMappingd} Z+-2 +8 3 AB s

gt

stol o] B, 74 840 e AV E2E &2 55 A o] BA S B2 ol H <

@)
b2}
oy

ol it £ ~EE A Aoz
BT et e ool R E S Aa s Assiel Aea A HAE 8 AR S 9% et
B33el 9% AL o] A5 ALg A REZAE 92 e Hol2s] 2ea <28 (wb)” ol B a0l 48 A3l
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o] &% A2 HAE & 5 55U doctest Qtunittest B E £+ AAA HAE 8 493 E AHE-51
REYREFEES A= ZZAJ HAE AEE 75T 5 AdFYth

AEF ol YA E Zh= AWRE oty AHG HAE &2 go|plog B4R & 2219
HES+=d =gl 2 5 dsUth ’é‘xﬂi AEFo]x BA= 222 54 SHZ HAET 5 ¢l7]
w2l o] 2] Bl & 4 UF YT o & 9, append () “ﬂ ANt 4R UHE G2E Zo A 845 F718l ok
shU ) Qe s o] 2~ H M= append () T8 o] AAZ °] E SHEA P =A HAET 5 gIAITL HAE
2FEO A o] £ sk A& gk

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.

3.23 goto7} Y= Ol E FAUYUL|7}?

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 1 f-else expressions) and loop (with while and for statements, possibly containing cont inue
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
AL PAlo] £me] Fh0 R Hm At AL 3 GFHA FAT, o AE TAL ANA R goto®] YO
ZAEFY T oA ALE AL

3.24 2 EXIL(r-strings)0| S S2jAIZ2 2 & Ql= OlR= FAYLIMN?

g AL, B4 AY o SN2 B S QeUth 29 Hol gt o SeAE B MR E £A4E
o] 2

€ =
olz o], A F2 EAE S G UTh
2

Eas

g EAEe }Zﬂ o S A] o)A o] Z A Pt = Z2 A (FE ZA Ao ths JE-S DA
s T AEE 4 ﬁlﬂ?i Hﬁ‘r ¥st =2 ﬂ/ﬂ% LA 3R] o= T F S E N HE /IR =E, G
2} ol & 3] §3tA UL I OVtR, I SHYAR oA o]z Fle] FAE WEE FAE AT 5
AE z S uj

4=

4o T2

KX o]

- l
ot Ol%a‘%r—fx}“OlAE HHOR AL
7 B

H

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

DOS B ol thd A2 S dESHE 4%, dE 0, U= T stUE A=A

48 Chapter 3. A7} €Al FAQ




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

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

dir

dir

3.25 2f mlo|Moll= {EE|RE S et “with” 20| G&L|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

o]l Aol A&, o] 83t 27t 2T AU

o HAE shaZ, Avbo] P s} 2L THE Aot HAH P& ASIHEE, ofw WHst Y T dEA
WEA & 4 A5 ol Aol A grolqe] R AYUTH- AL e A AT Y Al Ao BE Wfo
2325 43 JHYh
Sho] A2 57 §& gL Th A9 Azl o H o ERl HEJL F2E =) e &4 YU Th Wi ol =g
REL A3 Fol AR o) 2 A AAL 5 Atk o2 91 Bedt g rlmorE oW o EelRETL
F2E e 3AA &5 Qeuth A9 Mg, A WS w0 o E e R Er
NE 5], A 22 EAATF 2SS HAAIL
def foo(a):

with a:

print (x)

2URE @ o X7 B W ol =2l BE7F glojof @rkar AR Fu T Tt shol Aol & e e B ol )
o) AL & 4$olhoim47ﬂ ﬂWJ}? “x”a}inO—% @#7} Jo ), with 85

A )
1311% “with” & F-AFEE Q1 o] 7] 59 2 01@(3’_5%%%‘@%Fﬁ de 5 OHJ]r 14‘4011/‘11;371] 24 -

SUth the ) o] s hAlef:

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

Il
)
w

VYA TN &

o
ref = function(args) .mydict[index] [index]
ref.a = 21
ref.b = 42
ref.c = 63
o)% AL shol Mol A A A Zke] A L, A WAL FlgF AN YU A AP =g
ol RA$E %t
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print (a)
== Db:
print (a)

Python Frequently Asked Questions,
3.26 if/while/def/class

if a

Lf_i
k7
0 0
(AN
5
< o
i WA\
T
M=

# last trailing comma is optional but good style

3.27 Llo|M= el E[AER}

15Ut

O

8 747 o] 7}

o) 3 g3 Hel

"fee",
"fie"
"foo",
"fum"

fiefoo” &

»” G
’

Al 7FA 8 a9k A5 YT “fee

X
R
914U,

1A =

A2t HAL FAQ
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4.1.2 math.py (socket.py, regex.py ) &4 I 2 O{C|0| /}_SLI?

mO

RES ax3de S S %i‘”ﬂ C,C++ B 7|8t A9tdd ddoj2 739 Aoy 4oz 2Ed
255 YUt o] 3¢ 42 Hdo] YALC 22 O dE 2 (3hol H A 2ol )€ mathmodule. 2
22 9dd £ dFuh
stol@oll& (Hol =) Al 7HA] T/ ZE°] syt

) stejuez A48 25 (py);

2) CEAAH L FHog 2EFE BE (dl, .pyd, so, sl 5);

3) C2 AAH L ABZeE g 3d BE; ol 55 228y, thS A L

import sys
print (sys.builtin_module_names)

51
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41.3 FEANAM To|M A ZIEE Al nl =2 OF=S2{™ 02 A| SOk BL|71?

ZHAE slof uth A3 E 9pde REE AY Jheslof stal A WA £2 #! 2 AlFsta 1 5 o
slol A olEl =2 g AR} 9 o]ok Tt}

WA= chmod +x scriptfileo|u} o}ulE chmod 755 scriptfileg A33le] PP Ut
WA= ojg] 7hA) W o7 48 8k 4 9yt b sl w e e a e =9

4 e

#!/usr/local/bin/python

Jhol AE 22| B 7} S Fo A d A E ol 55 AHE3te] 949 A WA 22 A st AYyh

~3E7} oW AEzeH 7} e A EPAor 5
Ut} shol 4 A =2 €7} ALg 2} paTHE) T #E 2o 9]
A Qg ok

#!/usr/bin/env python

°] Z1& CGl 2T HE| 2§37 mp4 Al L. CCl 2T P EL PATH ATt $5 FAdto|ghA, JdH Z g
A7) Ao 7 2 AR of T
ool 2, AF& A} 87 o] 7+S A}A] Jusr/bin/env Z Z 1 o] AT} = eny = & 1% 0] o] 5]
th o] Af, T2 22 A3 AR T 5 5 U T (Alex Rezinsky 9] 71 1/]1‘/}):
#! /bin/sh
exeé python $0 1+msE"
2 GH2 ol Ao] 2THESY  doc_ EAES AodrhE AdUnh 2 Y, e F7Hst] £AE
AAT 4+ A
’ doc = "nw  Whatever..."""

4.1.4 1}l0|M & curses/termcap il 7| X|7} /LS L|7}?
FH2 g AL TE vbol W A~z RL N EA o7 AndE A& ¢A 2 Modules /\13 BEISER
> ZFANA = AT F A5 UT - =8 curses 52 gl UTH)

curses EEL 7| & curses 7| 520l oty g}t MAH A B2 A A Y, A= L oA XY Z-E ncurses
2} SYSV curses o] @2 571 7]5& A4} O] ‘: 2 Eo]BSDcurses T 9= 29 A A T3 A e s
St A T AR A HE4E = O0SE2 ok A o] o 317 = A 25Ut

A=29 A consolelib E 5 A& A] L.

(e}
£
g
1
i
fifo
bl
ﬂ?‘J
Egg
L
=
Eg
oy
o
:‘.E

b

_4

4.1.5 mlo|Mol| C2| onexit() 2t S ST A0| JUSLII?

atexit BEL CY onexit () & FASE 5 & S4+E Al FY
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4.1.6 Al X2|7|7t X%tSSHX| = OlF= FALULIN?

7

ok
s
Sl

AR NTY A7 22E AR BEow A s AR o] 24 £EE UL

’handler(signum, frame)

webA = 7ho] lzkE Aol of gk

def handler (signum, frame):

4.21 ufo|H == 0|t HEHEE WA HAESLI?
gtol o= F 7HA] HAE ZH A A7t dF UL doctest RES REY F2EF & AAE Z2
AT 5, 2892 F2EYAN ATD AY A NPk

HAEES o g4 steld, el 22 a8 £2 254 HUAIE ALgsjof vt =282 A9
BEVSS deUEdavAsz fEesslordutt- 2y ole w2 22098 o wEA A3
ek AV S UT (A i AA 27 A QA AE T mar] o 2of). £ 22 T2 A9 ieE
WA s Aol o EaHA] ghotof Futh o] FA A HAES 7| 7 A o 7] w2 Y th

Zeage) <del vel mer e e 2L FES

if name_ == "_ _main_ ":

main_logic ()

zza3e) w9 2E stde] ¥ AXW e 5 AU
A mz ol 7] 42 P4 22 S 202 THHW o] TS AARE HAE P4
Zdsl ok FUth dAY HIAEE AE35te HAE A EE 2t REL AAE 5 IdsUTh o] A2 g2
FAA Y el A, sholWo) ofF AT f A wEol EYEE A5k “ZREM 775} 3]
HAE 45 A4t 39S X8 9 S A A B & dsUch HIE A 23 43S 279
BAY S 97 WE AU
=23l el REe] ol AU BE el mEe] AA Hl2EA 2HE 4 AUt
if name == " _ main_":

self _test ()
ES o B AE o] A S ALt T2 AWRAE Fpo| o Z FHE “IHR QA E | o] A E AFE-EHY
AR Ao 28 AT+ GS Wl HAET S AUt
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Y2 Wl B 47 2 0) AU curses T AHEFho] o 1L FY T 2L BT, curses
Rl A S

4.3 AflE

43.1 A ES AFE5H0] O{EA =22 USL|7}1?
_thread 2Eo°] o}d threadlng EEZ AL3A A L. threading R EL _thread R E°] Al #3t=
A2 g ugXE o HE s 243E S5

Aahz 7} X}/‘LJ threading A5 A o A &3 &£ 2lol= B3 A&t http://www.pythoncraft.com/
OSCON2001/ & Z=x3HHAA L

432 N ABCT}OIRAR AJE|X| &= A Z2SLICH of OTIIR?

WQl 2E S0} B R Aukal, BE 2 S S5 Uk Mol 2d =7 U we) AgE o, A st Ad S
59 Azbo] g}
A AL mRaY Bo BE AU s $RY BF F23 1 FAL Fo5HE 29U

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) # <——————————————————————————— !

T o)A (B EAFONN) 2= BPE A A G, 3 o) it £4H 02 A= AA
HYUTH T o]+ 08 2 E AAZH 7 oA 2H =S BE D w7hA A A8 A A5A 937 w29
Yot

e R e A8 B4 g FEe AL FHe FAE AUtk

def thread_task(name, n):
time.sleep(0.001) # <o !
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 ()

(TS sl AToT A
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R s S e e P I )

time.sleep(10)

time.sleep() & 918 & A e £33 U4, A5 Atz o] v AUSL A3 Aol FHUTH
3 7HA) ofolt]o} & queue BES AHE ] T AN E BET, 7 2d =7 A5 0f ol E2E F715HA
S, wdl 2HEst 2 E 5 w2 E2S QRS S AU

4.3.3 0] 2AX} A E ZH0| S O{E A i EHESLI7F?

71 S HHE MELR concurrent . futures 28, £3] ThreadPoolExecutor Z A2 E ALL-F=
A,

T Yo x] ¢ag S-S AEstA Aot ™, A3 =88 A48T £ dF Ut queue ZES AHES}
o] A BES TR 75 BEAANL. Quee ZU2E A EES §A4311 7ol FEE Foheke
.put (obj) A EL} o] & W8Hel= .get () MM EE ZEFUTE Zeilas 74 7Y o] AEs] st vt A2y
EEd=d 288 S AFHFUY

Ztst & £ o2 25y th

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 TS (1+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)

Ak T3k 2o E2o] AR Th
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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

ZAA L WG 285 AYAE FEAEA L. Quene FH2E 750l T U oA E AT I

HA
iAo m dof olE 2 e 5(GIL) o] A= o] 3 wol sfipe] A= vt sfoja VMo A AP ==
guch dutdo®, sfojd 2 HiolE I E o5 Ao MRt 28 E RS AT P sys.
setswitchinte rval 0= &3l At A= AR E AAE 5 d5urh mebM 4ol 3=
2 0} 9} 7} W & o] Wz o) dgelM dak A gk
A

E 3= 730 m 3 % 23k o] 8l 7} B 2 s} 2
“OJ;(].XJ oiy_o]% W delgd (3, glaE, gveE 5)9 &

o
=
o

ST

O_l.,r

9l e
=
A A JUtt (L, LL L2+ 8|&E, D, DL, D2 94y e, x, y= 44, i, j&

L.append (x)
L1l.extend (L2)
L[i]

x = L.pop ()
L1[1i:3] = L2
L.sort ()

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

X

e AR 2z A57100] E2 U] 159 del £3%
Utk o] AL S ele} elase] tle A4 a) 53] 185U o
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435 MY QIEZE|E 2 MHE £ YSLIM

e ¥z e =(GIL) < ?? 3}01 A= o5 ZZAAM AW 7| Aol ko] d 2 v 2| sk ©l el 71 "ok
AARAUL, (AL]) E spold ZEZFGILS FH1L e Lol AL A, b5 S = sfojd =22
Do A4 2 kel CPUR A& A 1 5 S o

alo] W 1.5 A A oll, Greg Stein2 A A Z GILS Al AL A ES E 02 A5t =ZA < 9 X R (“AHH22
289”3 %) F+& <5 Y th Adam OlsenS 3 2 19 python -safethread Z 2 A Eof| A] FAISH A TS T3
FUTh 2%, F AW BRGILAAS RASE o 22 R AL S For s 9o 28= 4ol

3243 Dol A5 LItk (Ho] = 30% ] -Gl oh.

2Z oA o5 CPU 7| Ao A] T & AHE AL T = glths 2 obgd Ul o8 A9 = th4lo
g Z2 A 22 ZYPS ‘jﬁLb‘]-L o] g -& w3 3§ of gtk /\H,‘:'r_—r‘ concurrent.futures EE9
ProcessPoolExecutor Zre 2894 = A2 PHES AlFTEYTH multiprocessing R E2 2

A T 2sh ol et Ao & o AT W& A3 A%F APIE AT

C 332 A5 A3 A= 28] FUTH C H4L Agstel A7to] 2.8 Aelt A4S 2B,
#3249 ~e=sCHE 9 2dEsold YL FAT 5 LS T 5

%0, |

oy
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™ XL m

.zlib®thashlib o} 22 AF HF Spo]He 2] g2 o|n o] FA Tyt
E

GIL2 A3 " o] o]t Qe Z e e AE) Solojof sttt A= 5 Utk 1 d AE=Z 2 E 7}
AAE FHE T YHULE 2R3 5, o] AR dojd 7FsA ol flsUth @2 A 3o dA A e &
ZFA1 3L Q7] Wi Eell, 43 FY X“Q ol d AYUrth & £, 2 Ao g2 FALG o] A B Ut
oy st MAl = ?_]E%EF/] B e 2 o] Fdl oF &t o2 A A & oll= A A 55 (free list) ©] 5T 9]
ﬂ%%%%ﬂﬂéﬂﬂ“ﬂiﬂﬁﬂ%ﬂwﬂ]ﬂ@ﬁiﬂéﬁw%

287 A B 22 EAZ Q7] W], § AT AT ol B 5 QLA A2 A% o AL
G2 oy Eo] 259 AA DAY AHE AH=Z T’/]Fﬂ *‘ﬂ]"ﬂ AGIEE AT = Y= ARG mE S5
S5 1 98 b ol EU

gl v gte g, Aok FElE T8 &= U AdE=ZEHE 24 Svd, 24 JdEHZ Y HE HEY
ZRA AR AdstE Ao vaf 42 o] H2 FAYY7R?

44 Y3 £

441 TS O{EAH ARSI (1217 CHE T IEE-)

os.remove (filename) ©]W}os.unlink (filename) 2 AFLSFAA L AHA = 0s RES IFXRFAAA]
9. % gt BARUL unlink () £ B3] of Gaol B f 92 Aad 529 ol B

e e g AASH Y, os.rmdir () & AFSAHAIL; THEH W os.mkdir () & AFE 3 A L. os.

makedirs (path) & €A 3t7 g+ path./] Zodg gl E 95Utk os.removedirs (path) & H]
o9 o, F 7T el 2l 2 Al AU TE A4 el 2] 2212 2 )82 AAE e | shutil.rntree () €
AHE B AL L

ot o] 5= v H
3d& A28 W, £ = open(filename, "rb+") & ARE3to] 1 f. truncate(offset 2 A8-5HA
A2 offse "] 712302 @A A (seek) A1 A YU TH os.open () &2 I 31U Fos. ftruncate(fd

offset) & YHUTEH A7 A fde 7Y 712 (F2 B5) YUt

shutil BE % copyfile (), copytree () % rmtree () & X33 3t oA Z53l= B2 g7 23

ol dsyth

os.rename (old_path, new_path) & AF&3}H4 Al L.

44. Ul & 57


https://code.google.com/archive/p/python-safethread
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4.4.2 Ol S O{EAH SAFEL|77?

shutil BE= copyfile () 47 235 o] 951 Tth MacOS 99 A 8 42 3 3 (resource fork) 2} 391 T
(Finder)_ B E B A}3}A] ¢kl 7934 Al L.

4.4.3 Hl0|L42]| H|0|E

1
=235 uho] v 2] HelE AL gAY
Hol8 (15 508 EHe AL L 3

hs gk
o & Eol, the S THo) A ¥ ATiel Y Ale] Ao 2-upe] = A4} i) d-npe] = A4 ABUTh

@, struct 2ES A2 3lE Ao 7HHF —%—%q r,]— u].o] = E]
A sholul AR T WRE 5 %

import struct

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

IR EFALEY > & Aol HE AU TH A h’ = dhbe] “&H-2 (short) B (2HFO] E) E ¢l L
Qo —E«x]— ol A o]—L]—.‘Z] “Zl(long) F" (4nFo) E) & 5 YT

= A A Hlol B (o] & 50 int float®] FF 2| 2E) Q] B¢, array EES AHEE & s UTh

n)

Fa: vpold e HolHE Sl 22|, vloj e RER 5143 Fojof YTt (o] 7] A&, "rb" E open ()
oz dggduth. Al "cr (7123 = AHE e, stdo] BAE RER d2]dl furead() € bytes A A
WA str A ey o

4.4.4 os.popen()2 = = UlO|ZO0AM os.read()E AIEE £ Sl AXME EQLICH
HlL| 77?2

Ashe A4E 4 YUrh os.popen ()
15 WU T mebA, os.popen () &2

4.4.5 =|=E (RS232) ZE0f O{E A HMA

[[OII

FL| 772

Win32, POSIX (2] %2, BSD %), Jython 2] 7 -$-:
http://pyserial.sourceforge.net
Fj222] 3%, Mitch Chapman] §-2= 9 A1 A1 B8 F2 514 A &

https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com
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4.4.6 2 sys.stdout(stdin, stderr)2 EHO}E =S| K| QLESL|77F?

gho] A 3t A= A5F C Y 712y aeE
W open () T5E &3 to] oA TtE= o &
vho]# o] Ao A B2 Z o2 FA|SIL "ﬂ"rc o}
9] 3} Ao A A o 2 ol b = FH T
22 1} stdin, stdout ¥ stderr-2 3}o] A °ﬂ/ﬁ S A ﬂﬂﬂhtﬂ, AA] o] oA 553 AEIE F 37
] &Yl sys.stdout.close () & “ s} vlo] A 4= AA 728 Aoz Sl

C 3td 7|&AHE &4 5yt

o
ot
X
ol
hiAs
AW
vl

o] AF, £f.close () = ol o} AAE
=3

= gk ol AL £7h A7 2 o £

o] Al 7kA] F shitell EHUP SHE C 91 7]$AE 228, |A o] Zlo] AEr ofe|o] 3t 42 A UAA
gz o FUTH (& S, VOE THste= FF EE0l 5+ AFUth. 23 thd, 0s.close () &
A8 BHA Al 2

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

EE S 450,18 28 47 A8 5 95U

rlr

45 YEZ/QIEY T2 I

4.5.1 mlo|Moll= ofH WWW =37} /J}SL|7F?

gho] B e 2] @ 7 81~ v 3+ 4 9] internet 7 netdata F-S F R A A 2. To] Mol A 23 Zefo]dE = 9
AR S St g0l H= g2 250 »1 145}

Abg 7153 28 A ¥ 3 2 oF2 Paul Boddie 7} https://wiki.python.org/moin/WebProgrammingei] A %] &
23 ot

Cameron Laird+= http://phaseit.net/claird/comp.lang.python/web_pythonol| A s}o] H Y 7]& o &3+ 783t
slo] ) Beg §7 Tl shch

S

5.2 CGl & HESE ({EAH SLH H £ JASL|7 (METHOD=POST)?

ltd

£ POST 3 A7 41 S| A& 744 e 7 A5 Uth o] 2L 47 53
Y712

of. Th&2 urllib.request & AH§-3F+= 7Hesh of Ut}

ek

S

#!/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 reqg:
msg, hdrs = req.read(), req.info ()

45. LESZ/E{W T2 Y -
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dutA o7 HAE AF G POST A4 F¢, Al BAFE 2 urllib.parse.urlencode () & AF&3}o]
ol g3f oF ghof] F2l s d Al L. & 9], name=Guy Steele, Jr. & R U8 H:

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

o B7]:

FH 9] 3 ol = urllib-howto 2 ZZ 34 A L.

453 HTML AMAIS 2|5l O{H D ES AL28HO} S| 712

Web Programming wiki pageo| A #-83F 33 225 22 4 J5Uth

rin
fof
[>

H&- 8k vl Zhek 3 o 34 v A EA 7T Y o o] 2 SMTP 2l A1 & Al dshe B

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

fra2 A8 o b2 sendmail & A8 3 T}, sendmail Z 279 9] 9] x| = Aladutth thF U th Wl £+ /usr/
lib/sendmail, &% /usr/sbin/sendmail. sendmail WjF <& #H o] X7} =20] & AJ YUt AZ I =

e 24Utk

import os

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

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

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

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

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

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

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)
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455 AZ19| connect() HAMENAM E2ZLUS u|5ta{™ 0= HAH| SOk StL|7}?

select E°] 279 H|F7| /O A P3t= o 3] AHLH U

TCP A2l B5 HA == o7 9o, 2AS v E2F e AT 5 lFyth 218 th& connect ()
EFdsHd, SA dZ2H AU (A s ol iU th o2l 1SS errnool 3k o 9] 7H I8 Y
t}. errno.EINPROGRESS+= A o] A3 =o| x| uh, o} &5 5 A kLS e YLt} OSutt} o2 kS
Whks) A, ol o] Al el ol A oto] uhgks] &2 2213 of gk

o 9] & 332 W connect_ex () H| 4 AF YT ermo v WHESUTH 295 W, Yol

connect_ex () & A T2 4 dF5YT - 00t errno.EISCONN2 A AH & UYEIUTY - £+
o] £7L select & ADalo] & 4 9l=x] Foldt 2 gl T)

—

X
f
[t
21,
o oo
o

#Z7: asyncore RESH E2 UEYA I I EA o & =g d93 4 A2HE AFEh
A A2} Twisted Blo] B e 8] = d ] AF8 5= 7]%01% 3 O ok L] o}

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

4.6.1 1m}O|Mof| Ci|O|E{H]|O| A THF|X|0l| CHS QIE{H|O|A T} /Y &SL|77?

.
DBM3} GDBMZ-> T) A~ 3 7|0k & Al o]l T &k Sl Ej s o] A% 3 mhol Mol 23 of Qs A vz 7]l
HA Y dlolEHl o] 25 A F e sqlite3 REE AF YT

F& AA Y dlol g o] 20 tf 3k A o] AlF-F Ytk AHA| g Y-8 DatabaseProgramming wiki page S %
Z B A &

4.6.2 TiO|MOIM AL ZHAME O EAH LA LI7N?

pickle sholtefe] e o1& o F AUA PAOE AU (85 AP el oA B F U
Ae AZE = A "H, shelve glol B g &2 pickleZ} (g)dbm & AR-&-3to] 4o mholH A&
E?j St= 9 ’\7‘4 A (persistent) 1 3 -& 2H5 U Th

B

1

7

Ok

FUIN,

4.7.1 TO|MOlIM S OB A HEHEL7?

oX
N
it
4
(el
i)
A
v
>,
ofo
i)
rlo
()
au)
i)
<
v

%% 2 E randomd WG A

import random
random. random ()

AL (0, 1) WAL T B 25 A 2AE MEI T
ol BEOIE ThE BE 54 44717 AT
o randrange (a, b)<+[a,b) B9 A
e uniform(a, =a,b)HYY HE 4

e normalvariate (mean, sdev) = A (7FFA¢H
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=
fru
Mo
ol
o
H
i
o
rlr
=
oL
td
Y
fio
@)
U
rH
mln
§9

2840 w, tﬂ% CEERE

5‘.:
L
ofN
ol
o
AW
Rl
il
L
o
%,
>
»
=2
>
1l
o,
N
2
]
v
i
Y
o
A
v

IE5UT CHoll Yl CEEA 715e AHE Ut 3ho A QIE F = (include) 3t =9 o] extern "C" {
8 WAk Shol A QB X AR 59 2 Y4 Dol excern 1rE WA A 2. AR AE A
A o)L} A A (static) C++ AA| = W & A Zho] ofd ]

A= 2ol wheh, o B 2 e} C F2 2 sk ol # 7hA di kel syt

Cython3} & Pyrext 7t =4 H vho| A A& wolEo)n PG C T =S YA s Aot & Yy th Cython

7 Pyrex & AH-8-3FW stho] W o] C APIE w27 kit g2 A48 4 g5yt

AA sfol A o] gle A5 Cup Cot 2hoj Befe]of o }fﬂEiﬂloléﬂféﬁ%}f& olB e 2] 9] o o 5 3}
P42 SWIGH 2L £T2 8B 5 Uil ok SIP, C = C++ 2ol B g 3o oot
Ay

<
el
@
§
§
)
&

b
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5.4 COl[AM 2o mio]M EEE O{EA &l &~ USLIIN?

/49 4% ¥4+ PyRun_SimpleString () o|H, o] EE __main__ 9] AHAE A
ZP% Heta destE 0e tﬂﬁhf}i (SyntaxError & Z3H3ls) o 2] 7} w51 1

£ 93, PyRun_String () & AHE-3HI Al &; Python/pythonrun.col Y+

_ implestrlng() 2AE ZARIAAAL.

5.5 COllAM i2|e| mio[’'M HJAE O EA It = USLIN?

o] A U2 PyRun_String ()

s} start 7] & Py_eval_input & AFR5lo] TESHAHAIL; F
EREEE P et i

‘{"\_
U

o},

5.6 THO|M 4H0IA] CZLS OB A ZEBILIN

o) A ] Fol whel thEYTh 73
o ;(]7(43 O]Eﬂ/‘\_/] s % t‘l_]-g_]-fg
PyList_GetItem().

o
1)
)
<
'_]
c
o)
P
o
0
'_l
N
o)

L Zo]E ul3lelal PyTuple_GetItem()
B 23 42 7R 2 95 Y th PyListSize () 9

C,
=
Au)
[>
ut
rir

u}o]g go| A&, PyBytes_Size () = 4 o] & k33l 1l PyBytes_AsStringAndSize () = k3 2 oo

A5 g shol A vl = A7)

3k O EHE g (null) vlo| EE 28T = Qo] A Cﬂ strlen() &
AFEE = gl Fol A Al L.
AAe & A A}H}fﬂ H, WA NULLo] obd XA &<Qlst t} & PyBytes_Check (), PyTuple_Check (),

PyList_Check () & AFE3IHAl &

29] <Z=2P olE 3| ]/\7} A Z3t= spo] M A ol B3t 152 APIE Q55U TH- AA 3 &2 Include/
abstract.hE oA }\]J_ PySequence_Length (), PySequence_GetItem() SHZLsTEE R
Z20] glo|H /\]-Tﬂi E} g o] 2 & 4= & ¥l ol 2} S A} (PyNumber_Index () %) E}PyMapplng API
o WP gL e B R e R ERe ARTUD,

= 3=F

ol
[ — |

—_—

5.7 Py BuildValue()Z AI23510{ Q19| Zlojo| &
oIL| 712

Ml
fjo

A

rlr
ro

=
T

248 5 g Uth t4l pyTuple_Pack () & A3 Al 2.

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

PyObject_CallMethod () &+ A Y Y HAEE TE5H= Ul AHEE 5 sy i) ©ig=
AR, TET WA EY o] F, Py_BuildValue () ol AbEH = 27 22 29 F2d 2 AR Ut

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

 E AR A A5G- ol AHE R 9 BF A5 G W ¢ by DECREF ()
of & ol Al g% e,

°
A& 5ol 210,002 3} AA ] “seek” A =5 T3t W (3L AA ZAE 7L 2k 7H U oh:
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
an exception occurred ...

}
else {

Py_DECREF (res) ;
}
PyObject_CallObject () v &/ A2 B0 gt T2 At =, A=} §lo] 45 T =352 ¥, format
o847 E AL, st AAR F4E TS0 Y, AAE BT E FEUh ol E S0 “0)”.

m]
ind

5.9 PyErr_Print()2| &2 (L= stdout/stderr 2 QAlE|= B E ZH)E 0f
A ZELI

(]

ol FE A, write () FINEE ADst= AAE HostHA L. o] AAE sys.stdout I} sys.
stderrol B 34 Al L. print_error& T &3t A U EF EFlo]ad mAYF o] A5 E FAAL. 2189
g2 YR write () WA= R E X2 ® T

o2 3= 7MF H WL io.Stringlo FIAE AFESIE AYYh

>>> import io, sys

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

>>> print ('foo')

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

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

hello world!

e A4S S ASA o AR L heT 2EUTh

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

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

5.9. PyErr_Print()2| £ (L= stdout/stderr2 QIME|= D E Z1) S O{EHA EELI7F? 65
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5.10 COIM miO[M2 2 ZHEE ZE0 O EAH HMATL|7F?

et 2o] RE AA ) e £AHE A2 5 AUk

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

EES ot 92 E &4 %o (5, sys.modulesol oF2 glow), o] 22
oo th<3] sys.modules ["<modulename>"]9] Zt2 wtE gy} o] A
42 kSl oA AL - A 27|35 £ 5 3al sys.modules ol A FH

I8 ths, e 2ol 2 AERHE(H ZE Aod € o)l AT 5 JFyth

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

2gof = Mol v 4st7] #9 pyobject_SetAttrstring() = TESE X sk
5.11 I}O[MOl|M C++ ZHH|O| O{E A QUE{HIO|A EHL|7}?

Aoz ARSHAIA L. shol 4l
CofebA ¢ 72A (EAH) L

= 4 8k
Crt eholBej el o] A%, O 25 AL oI5 th tlero] A5 U7RE B2FUN L.

5.12 Setup IS Al25I01 RES F71¥ =0 make7} A
OAZESL|?

El
—_—
o
r
1

O
—

$408 229 34 GDBE AT ), o] 22 W7k el VAL AT+ 9HUTh
o
=i

.gdbinit 3toflA (£ 34 o) ot

br _PyImport_LoadDynamicModule

29 thg, GDBE AW &

$ 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
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514 Bli5A AIAHOIN TH0|M BES HIUsED AX|DH Y THAO|
QELICh of IRELINN

oREe) £48 el ol ie shol A B4L AR Al ol B2 tjFd o] £8H Jusr/1ib/
python2.x/config/ T AE 27} s o] YA skyith.

o] 42, De3 39S 4o ¥ python-devel RPM-S A X 314] A] &

HH] Q] B¢, apt—get install python-devE A3IAHAIL.

AL

5.15 “MRE QU2 I} “HRINE U” S O{EAH Y £ ASLIN?

2 stold T2} Az E e Fae Ful a4
o, i £2) A4S YYAAL} BEL} 45 £
Aol FasHA Fow SA Y ol HA ‘
Jpol WMo X = codeop RES AT 5 AT UL o] BE
S0}, IDLEZ o] 22 A& 3 Th

C0ﬂ/\1 o]H A = 7HF 42 WL PyRun_InteractiveLoop () & &3 (o}u} HE 9 A # =9 A]),
tol M JAE Z B 7L 8= ﬂal =& 3= A Ytk PyoS_ReadlineFunctionPointer () 7} o3
Y AR A A F4E VM VIEE AAT 5 dFUH AAST I EE Modules/readline.cﬂ-
Parser/myreadline.cE ZZ 34 A L.

Jv Es YA §8& 2290 2 2g=oA yad stol A
A2 dEE 7|ge s 59 PyRun_InteractiveLoop () £ FAE F
PyParser_ParseString() & ©&3}1 e.error7} E_EOF &} Z2 A& =
EdA e S o u Pt th3-2 Alex Farber®] I = oA Q73S AL HAE HA 2 HE IE=
Uk

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

int testcomplete (char *code)
/* code should end in \n */

/* return -1 for error, 0 for incomplete, 1 for complete */

node *nj;
perrdetail e;

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

}

PyNode_Free (n);

(THS seTATol A1)

5.14. 2|5 A A|AHIOAM TjO|M RES HulstD AlX[OH =

1=l
e
2

GASLIch of J™SsLI? 67
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R s S e e P I )

return 1;

. 5
A5 JEHE AFAHA L. Aupgo] Anstd, o Q] FZ oA HAIA] EAEE FE3F3L ] & “unexpected
EOF while parsing” A} 7} Bl 31 o 8 A A ©A] T W2 o] QSR & FA3 4 Al L. T2 GNU

AFYh:

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

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

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

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

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

while (!done)
{

line = readline (prompt);

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

done = 1;
3

else

{

i = strlen (line);

if (1 > 0)

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

(= el ATT A

68 Chapter 5. EZHLYZE FAQ




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

R s S e e P I )

exit (1);

if (0 == )
code[0] = '"\0';
strncat (code, line,
code[i + j] = "\n';
code[i + J + 11 "\O0"';

i),

SO

*/
*/

/* code was empty,
/* keep strncat happy

/*
/*

append line to code */
append '\n' to code */

src = Py_CompileString (code, "<stdin>", Py_single_input);
if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || Jx ">>> " oor */
'"\n' == codel[i + j - 1]) /* ", .. " and double '\n' */
{ /* so execute it */
dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum) ;
Py_XDECREF (src);
free (code);
code = NULL;

if (PyErr_Occurred
PyErr_Print ();
prompt = psl;

0)

}

else if

{
PyErr_Fetch

(PyErr_ExceptionMatches

(&exc, &val, &trb);
if (PyArg_ParseTuple

!'strcmp (msg,

(val, "soO",

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

’

}
else
{
PyErr_Restore (exc,
PyErr_Print ();
free (code);
code = NULL;
prompt =

val, trb);

psl;

}

else

{
PyErr_ Print
free

(O
(code) ;
code = NULL;
prompt = psl;

free (line);

&msg,
"unexpected EOF while parsing"))

/* syntax error or E_EOF? */

(PyExc_SyntaxError))

/* clears exception! */

&obij) &&

/* E_EOF */

/* some other syntax error */

/* some non-syntax error */

(TS sl AToT A
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R s S e e P I )

}

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

516 X o|5|;(| 9;3 g++ 7|S _ builtin_newL} __pure_virtual 2 0{EA|

gr+ G RES FH0E 2ESH Y, vhol AL thAl AT AL, gr+ S ALEBhe] A A5 (3ol 4
Modules Ma.keﬁleoﬂ A LINKCCE H A SHIA| L), g++ 5 AF8-3to] o] 2 &2 33 R ES H T3
£0],g++ -shared -o mymodule.so mymodule.o).

5,17 22 fME= CE 38k 1 89| A2 mjo|Mez 8= (o2

0] &5E Sdl) Hu A E U= & USLIN?

F5U int, list, dict 3} 22 WA SN2 EFED 5 stk
/

Boost 3}o]# g}o] B #] 2] (BPL, http://www.boost.org/libs/python, tml) = C++9j A] o] & 43 5}= "}
S AZTUD (F, BPLE ALE810] Crs 2 A4 34 ZULE A4 T 5 AsrITh.

ok
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CHAPTER O

6.1 F=R0[A mjo|M =2 1RHS Ml 02 A SOk EL|7f?

o] A2 Wag AEo] ofdyrt oju] A= WY SolA 22 IS APt Aol <5 sithE o] B E
Aol ¥BT AUTh 184 oW, F 0 A Fo] 2T 5 YUt

Galo] of i F3 AN G S 2K obE o4, A= “DOS B e ‘WY ZF2E ol el Ao 4=y
o2 A T AT HE A5 A4 ol A cnd & A Hsto] o] F2 W g 5 dsur) AnAos
U534 2 A5 “HEY 252 E" 7L BAH 7wl o213 o] A AFFEA AA L 5 o] oF
Tk

’C:\>

ot A7t thE L, d Fo v Al e F AFUth I BEE gaR 22 A 47 & 5 s yth

’D:\YourName\Projects\Python>

3 A 2o B 9] R AU ko B2 AFUCH, Thold 22 1AL

AFE 24 U

A F=u|7FE A gk

gl AT HEE FolH A Z e g2 22 I oA AP I3 7 k= AL &t JojoF gy
JHZEHE ATYEE 1, vlo|E FEZ Hulddly, vlo|E IEE APt =2 WS L5 FUTh
8o, dH Z e HE 53 o)W A e sield o g A )5l oF 5 U 7R

WA, W& o] “py” gt @] & ﬂ“ﬂeﬂﬂﬂtﬂﬂiﬂﬁﬂ%ﬂgﬂﬂﬁﬂﬂﬂn%%%%%1
%EﬁﬁﬁpygﬁaﬁLEMHﬂ oF g}

C:\Users\YourName> py

che 7} o) EAH YTk

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

Type "help", "copyright", "credits" or "license" for more information.

>>>
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Qe el 8 TEY Be 2 GRS U F, vt A Bl RAAS B34 0 = g ste] o] she
Zo 49 22 FAND 5 AUk RS ol A g B A5 F Stk AT 2 A
SAe QEstel Folstn 1 A0E FHASHYA L

Hello

>>> "Hello" * 3

'HelloHelloHello'

W Aol 3ty B %%ﬂrﬂﬁ} ANz z2agde] 7ks 3t A7 2 ARt 3ty st Al d <
;‘Eﬁ}ﬂ%‘a,emt () TS 3EAY 2 S JEstdA ctrl 715 F 21 YA “BEnter” 712 2] 9459
HE ZEZER Sopgtyth

W%, A2 » 2 T30 > Python 3.1 » Pyihon(B % ) vt AT 22 A4 vl 52 FolE £ glov, 1
A7 A FolA >>> 2EEEES B 4 EUTh o A9, exit () B4 BEHA Y cerl 2 & 93u
ol At 9 %Oﬂ/ﬂ E‘r?é “python’ PR Adcte Sl dHZYHE FHH IS E5Uth
o|Al py W o] AAE o BT, FAL G4 Tto] M ATHEE E 5 UFUTH To|H 2T HE | Af
Azp ) A2 e AAsok & AQuITh BA1e) Sho] Ml AT YEsbhello.py Bt o] 50 2 BAle] 2
S5 AT S, WY mEmestE tdEelo] 4 ejglon e o 2ol go] EAF T
C:\Users\YourName>

A o)A AT HE AR F o py & YHtA stol W AITHE S AFH] Al py BHS LT AYUT

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

6.2 IO|M A3 EE A3 mtU=Z Tr=2{™ 0{E A sHof SL|71?

ol A £F ol A A B A= o1 .py FFAe} 912 # & (Python File) & A 4331, B 22 H(D:\

-1
o
B=

Program Flles\Python\python exe "31" $*)E A 3P3}=open HEH O FY A3} o]
Ao W mgaEo] A foopy T 2L AZYE ANTAE WE/o] 2RI FFAE Qo] oo’ B
S) e shol ~ 21958 44 5he] vl PATHEXT $14 W2ol py2 2 7bsh oF 3l ch

6.3 2ff iUl = o] M= A|ZHSH= Ol A|ZHO| 22 ZEIL|71?

Qa0 2 sho] AL AL ol A B whe A A 25 A v, w2 vho] A& A 4He o 4] 2.3 A3kl
8 e1el W1 % A7} S e o)l 8 A Thol Ho| 5 A5 S AH A0 ol e A% S A
o A 2 2557 whel 8% o 252y BEUTh

o A% o3 ARl holel s A4} 2xEdolsl 42 dgoz WATE A S FUh L vt
ozl 2L Y A2HORRE 98 RE AL RUHYSAES 2/ U E FAR T T A2 RO
A% 2B =E = ot 202 el gt Al S oAl vhol el 2 QA 4z =l oo 7S Feldo
AA 2 5 QA FAE eA FAAA L. E A AL 97 4GS AAFES THH F9, MeAfee

+ 53 2AE go gy
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6.4 O’ AT ZENAM A S == LE2 FALYULIT?

See cx_Freeze and py2exe, both are distutils extensions that allow you to create console and GUI executables from Python
code.

of, .pyd 342 dll o] A gk, & 7}A] 2po]H o] dF YTl Wk FAlo] foo.pyd B ©] 59 DLLES 7FA] AL

O‘E} ,PyInit_foo () ¥E WrEA] 7FA AL QLo of Tt Al 3ho] A “import foo” & & 4~ 2w, Ik
o] 42 (foo.py, foo.pyc T 1+ o} 2}) foo.pyd & A S A o] 11, o] & L ASIH = 7]35}517] ¢ 3 PyInlt_fOO 0

TESAET AYUL AE A DLL & A€ 87T Z o] 7] wfZ ]l .exe & foo.libe} & I 31H <F g Ut

foo.pydell that A B2+ D=7l A foodlls A H= vl AHE-SH 271 ob'd PYTHONPATH 92 9]
SHAAl L. S 22 O Rle A7) A8l foopyd7t & BLE AT, 22 IS dIF H A7 B poledl
ol 223Ut &, import foo & 8}7] Al A& foo.pyd 7} B 23tk DLLOIA & 7] A= &2 I E o A
__declspec (dllexport) 2 AAdF Ut pydoll A F7] A& AHE 7Hs @t S H50 7549 Ut

6.6 T SSEZI0| mlo|MS Z&5I2{H LA sHok EL|71?

[0

t} :
L exe 5H40o] A9 51092 WER 9 Gtk Aol A o6 2 Aol DLLA 25 92
EE Agetr] YA DLL°]°1°]=§§] =2

(01 £4315 7 G2 A 9 AU of 0
pythonNN dil o g=z3std Ut

A 9EA
H A o] 11, Python 3.39] ¢ “33” 7} 2+ 5\\_;}?:]1/];}.

T 7HA R o' StojHof A %1%‘/]1’/} 2CE B9 ¥ 3+ pythonNN. 1lib o th3t F2E 9
n] sk, @E]-O] 2 3= pythonNN.dll o] 3t I E oujgct. (¥ 31 pythonNN.1lib &
pythonNN.d11 o 3 @dh= 4] “import lib” YU th 22 FAHE 98] 7128 Ao dth

as}m PAE F3 FAE IA eI PUTh RE AL %E}O‘ ol AU Tl 2
A=$ LoadleraryEx() ZE & AF235}9] pythonNN.d1l & 2EdoF gyt 1 iEt 2
GetProcAddress () FHAA I 2 QA EE A§3}9] pythonNN.d11 (I} ]5‘4/] C AP 9] o
FE L dolHE /‘}*Q‘ffﬂ OF T WA E = o] H st £RAEE To] % C APl A FHl 5
CoEol EHeA AR T 4 Ao

Borland 311 : T A] Coff20mf.exe & At-2-3}o] pythonNN.1ib & OMF & 4 0 & W33t}

2. SWIGE A& 4%, 49 dl ol EH &} WA =& 3}o] &l of| A /\}ﬁﬂ" A A Th= = slo] A «“F] S
AAAsHE Aol ey th SWIGE ZA1E 93] 2 7R M EAEES '%Elﬁa‘ AdUn. 1 232
exe v}dof 33 C F=7F 4 F YrH DLL J+°1 SuEgertgon, BEx god Pt As
Zres H Yyt

3. SWIG“ﬂX‘E%° o]l we} o] F o] EEtX & 27138} g (C ) E A T Th l e°1,+§4
o] & o] leodl B, 7|3} &E initleo() Z U Th SWIG & FH2E A3 |

o)A ME FH; 2T AMS S HREE A 282 ZH2E 2718

t i b
> o rr

rulo
}Ol'
FU{N‘
o
fr g

2UA NN CTEES exe o] AT 4 G o] f 2713 48 T3 Ao RES FolHow
QEESE A 5 A5 W2 UTH (o] Ao] EAE A 9L T AR AU

4. 20k WA, GAL FAl0] B BER sho] W AE = HE 27887 98] T TES AT
& A%
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#include "python.h"

Py_Initialize(); // Initialize Python.

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

5. go] & o] C APl = & 7HA] A 7F Y=, o] 212 @Al o] PythonNN.dllS THE &= o] AHE- 5 = 51
211 MSVC o] €] 9] H oA E A+ aHd =3l 5 v ot
A 1 FILE* A2 FH8he &9 “v-¢ 52 7579 e
wjZol BE HAopde oMM FEekA Fsunh 7+ &
A
2A] 2: WEZEo] void 91 C T4 B HE A A

m°l‘

Fof] SWIGE th&3 22 2 =85 A4 th

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

o}o}, Py_None< pythonNN.dll W5 2] Py NoneStruct2}= B33l t o] 8] 20 tf 3t Iz = &35t
] = & QU th thA] ekt E, o] F= = WE Anl ﬂﬁOﬂ/\i AN AUt a4 22 I==

HFRALA]

return Py_BuildvValue("");

A ol A& ZHF A 7] A= Z AT SWIGY] stypemap B H-& AHESH] A5 o2 WA S+ Zlo] 7}
TEAE REUTH(AE &4 SWIG ZE A Y.

6. A= HFAA o] H A 2T HEF AL sho] A Az e E FS A X3 A2 T2 7o
obduth A3 F2 fo FA2"HlAE SHA Y Ad Utk 238, FAl (== wxPythonWindow £
2 )2 “native” Q1 E] = F/lE% A& wrEofok duth o] F2 utol M Qe zeE e} AZF37] 45 th
FAIE Ftol R ifoE ¢l 7] ¥ 27 A HsteE EE AAE Elﬂlﬂi“ﬁ@—? 28 F read() <} write()
A TS 23 JJrOI ’%4 A (37 % g Ao ded gyt

6.7 BIEI7|7} LH THO[M A0 B4S MQUBHK| LTS BH2IT O{EA| HHOF

FAQ—E Eéi% /\}%5}% A= AFHA kon, gho] i 28t Shfj A (PEP 8) = 4Hd dho] &l Z=of e 4
4% E

=
Lo
[y r
g
lm
=y

B85 AL F2 A7l obduth o Aol A MSVCE ThE A gho v
\4 e yES H}—E]— 3| B4 Al 2 Tools » Options » Tabs, 12| 11 3} -3 2
“”Default” =z G}J_ “Tab size” &} “Indent size” = 4 2 /d % 8} 21, “Insert spaces” & 2tt] & HEC 2 AT}

B9 £ W3 Aol A2 <6l 49 BN A7 BT A, Tholalo] Indentationsrror 1
TabError & WAAA A UtTh T3 tabnanny RES A5t v x] R oA tjdE g EEE AT =

Uk
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https://www.python.org/dev/peps/pep-0008
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5t2{ O{EA| sok StLi7t?

o (=R
JEERE]
Use the msvcrt module. This is a standard Windows-specific extension module. It defines a function kbhit () which

=
6.8 222 §l0| 7
checks whether a keyboard hit is present, and getch () which gets one character without echoing it.

tQIStEAH O Al aljof ELint?
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CHAPTER 7/

Jef = ARE A 2IEH 0] A FAQ

olg o] RxE 3t TR kel B 7HA7F 5T 35 5 IR obF ghol 4l 39f] o] A 7] ek ok
YUtk Ao = Tkinter?} Ors 3012 33} S35 = 2102 &ef A syt

7.2.1 Tkinter

ghol Mol FF WEof = Tel/Tk A A Aol th st A 23 QA Ef sl o] 27} 23 =], tkinter 2} 31 £ H U Th
o1 7o) ohukie 742 (o) we] o3t wpol vl 2] v o] £ o] Yom ) A Eu A5 A8
Lol g om1 g 235k Tkoll o) 3 2FA| 8 Ul-§-2 Tcl/Tk 29 0] 2| & F 234 A L. Tel/TkE 2 0S X,
A= g Fua ZHAF| SHEA T2 )

ﬂll

7.2.2 wxWidgets

wxWidgets(https://www.wxwidgets org) = C++2 I A F5o]11 o] A4 &= GUI S gtol By g o],
B ZHFANA volHE SAd S AFFUTE A=, HOS X, GTK, X11 7} 27 # A Hg g3lo] 23
HUth gtol&l, B, Fu| 5 thFs Adojol A Ao vl E & AHEF = 5 Th

wxPython-2 wxwidgets 2] 3}o] A vloldd Y}, 32 wxWidgets vl| Z B T} &7 F " o] X X 7| = 3} A| 9t =
spol § 242 %3 ChE Qo] mh ol A= AFE e 5 G BE 7152 AT

o 2T BT wT
A& A 2 LA AR E A A5 .

wxWidgets 2} wxPython-> 257 3Z 2] g o] L} A o] 9l o] 2 5k ofu] 2} A+ & Al F ol A 9] AHE-& 3] 2ot ol sl
a} ]/\1]/\7} °]t e _-_7]] /\/\ ATE J]o}ol]/]q_
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https://www.python.org/downloads/
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https://www.wxwidgets.org
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7.2.3 Qt

Qt £ (PyQtr} PySide S A& 3}) o] L} KDE(PyKDE4) & 9] 8t ol g & A}&3 4= 914Ut} PyQis 3 A
PySide .t} H % 41—0}%1 o 53 34 =22 79-E 24318 W Riverbank Computmgoﬂ A PyQt 2Fo] Al 2 & AJok
Ut PySide= R & 28 —LE:/_aHoﬂ/q = 011,]1:]-

QU4.5 A2 LGPL 2ol Al 2 o) w2} eho] Ml 27} Ho U Th; E ), A& 2ho] l2 The Qt Company ol 4]
Als8 .

7.2.4 Gtk+

sho] Mg GObject 91 2~ 3 A vl & AL 5 GTK+ 3 38 2212 A48 4 dSUTh sho|x
GTK+ 3 A5 A= gtk

Gtk+ 2 = 71& 9] 3t o] A PyGtk v}l -2 James Henstridge 7} - & 355 Y t}; <http://www.pygtk.org>E B A K.

7.2.5 Kivy
Kivye H235 29 AA (d =%, macOS 2l ) oF 2ukd Xo A (FER O E,i08) S 27 A ¥she 2a}
U GUI E}Olﬁﬁﬂ%dr/}. o] A2 FFo] W I} Cython & & A= lom thFet Moo d=¢ W d=s

g 5 AT

Kivy= MIT o] ol et v 25 & F8 37 &8 22 ES o Ut

g

7.2.6 FLTK

ZESHRALE e sk
=04 A3 ek

F%
]=J
)
il
pCH
i
o
bt
o
>
[>
T,
ro
=
—
=

=718 glo] A vl g o] PyFLTK i 7 A

7.2.7 OpenGL

OpenGL H}21 -2 PyOpenGL-E F 2814 A L.

7.3 mlo|Mol oftH EciE EX™ GUI E210]| /}USL|71?

PyObjc Objective-C B 2] A| & A X gto 24, glo] =2 1:; 2 Wl OS X9 Cocoa 2ol B2 8] & A& 4
AF YT

Mark Hammond 2] Pythonwin®l| = Microsoft Foundation Classes ©l] T 3} Q1 €] #] o] ~ 9} 2 F}o| 0 & MFC &
PAE AMESEe] g H shold =2 e w B o] 28 JlF Ut
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https://riverbankcomputing.com/software/pyqt/intro
https://wiki.qt.io/PySide
https://techbase.kde.org/Languages/Python/Using_PyKDE_4
https://www.riverbankcomputing.com/commercial/license-faq
https://www.qt.io/licensing/
https://wiki.gnome.org/Projects/PyGObject
https://python-gtk-3-tutorial.readthedocs.io
https://python-gtk-3-tutorial.readthedocs.io
https://www.gtk.org
http://www.pygtk.org
https://kivy.org/
http://www.fltk.org
http://pyfltk.sourceforge.net
http://pyfltk.sourceforge.net
http://pyopengl.sourceforge.net
https://pypi.org/project/pyobjc/
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7.4 Tkinter & &

7.4.1 Tkinter 22 T2 22 {2 A D™ (freeze) EL|77}?

Freeze %}Alsﬂz‘% cgwagdl Ul

[t

E EMDP Tkinter 8 Z2 I35 VAL, & 221
R

A 7HA B A AL
9Jr TK_LIBRARY 3

o
S

=2 193 Tel 4 Tk ?/MHH ﬂﬁﬂ‘r ?Mﬂ Zﬂ%ﬁ}ﬂ, :17;‘%% 213 A7k TCL_LIBRARY
HEE ARS8k ZhE] 7l A Yt

2id, glol B2 E FATFETI 2IHEE SR 2200 &
ELC’H O]E ﬂq 1—/1r O]g A Q3 3 7HA] == Tix Wi Z 3 (http://tix.sourceforge.net/) ] LK <1 SAM(E%]
Ay 2E)YYrh
SAMo|] &/43}14 Tix & W =38}, o] M 9 Modules/tkappinit.c W4
3HA| & &3}, libtclsam 3} libtksam 2} & 2 gHu o} (Tix o] B& 2] = £33k

&
73‘

A Tclsam_ init () 5224

of
2 9&Uh.

742 IOE 7|cl2|= S92t Tk O|HIEE X 2|52 & 4 QUSL|71?

A= o9 thE EAF oA, 22 FUth 281 2H =7 BRJAE FFUH 22U 1/0 Z=5
OFZF A /3 3l oF ?:ME} Tk Xt2] XtAddInput () $E3 55 2E 221 &, 3+ 7<= 2HllA /07
S u Tk W o FZqA &5 FW I+ E SEST 5 JEE o). tkinter-file-handlers S 22 3 Al L

7.4.3 TkinterOllA| 7| HIQIZIO| SZHsHK| QA LIC}H O[T} BAdQIL|7}1?

W2 AHE3 7|8 EHE bind () HAEZE oHlE A AH o|ME A& 7|7} A 2|5 A k=

> Ao “71H= A7 Gle A YUt focus W of] the Tk A HAE
AN L. HEHAL 2RSS FYTu 7| RE ZAAE UG UY (H o] 82 13 A 95Ut takefocus
o
=
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http://tix.sourceforge.net/
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CHAPTER 8

“@f Lif HFE{0l| o4 o] MX| =0 JUELITH?” FAQ

8.1 mlo|Mo| FAL|7?

oL =gz g H ﬂﬂﬁqqi%%q%%oz ﬂﬂM£%QQ‘%]NOWTﬂﬂ%E SR

15w o= B =2 W Aol Z AR5 A 2 Google, NASA X Lucasfilm Ltd. &} 22 3 ﬂﬁ

AE Az E o] AR} AR = P T

stol ol thaf o] &ar ATk, sholH dF A} A H A FE A7 Al 2

8.2 L A&FE{0f| mfo|Mo| EX|E O|lfF= BANL|7I?

slolxl o] A|2~"E o] A X o] YA T A X3 7] o] glvtd, T8 A 2 4= & 2 7R 7hs i o] Ut
o Ol HAFHY GEASAT ZE2 TR H S ¢ Ao 3t 2RSS AA WS A Gt AL =71

o= HH

HAFHE AL DA A=A =S58 oF gy

o« AFH AXNHA AR L8 2 g o] FlojH o g ZAH G SPAE]

GUlZzz J# A U EYIT AW} Fe] AaHE o277[x 28 S8 =27

e AR A= AFEH = ]”‘401 AAE JFULh o] F& 2 & = El

Hewlett Packard &} Compaq-/] FE o ts] &1 5yttt £93S HP/Compaq® #E] =+
stolx o2 A= S ‘4"/}

e WOSX Y IR EH2a M zdT T2 WS FY2 T G AAdd+ 7| EZ o2 sho|xl o] H X5 o]

2z

Utk 712 Ao £ o] Y

[o

2

)

oy =y
Lo
R

ofN & 3030

1o
z

N
-
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8.3 mIO|ME MME +~ USLIT?

sho]#l o] ot 4] g Aol 2 g%,

r2rdEdor AAYou, o AL oKX AAR 4 9
=233 FHA A ool £ AHEFHAA L

AGAEE ZEGAN o0 E AARGD AAL S QAL AY 38 220l A A5
A FUTh Shol B AR AAGE A S 28 22w Al 2218 e AL oF gUTh
sho]#l o] £ AR A2} T AlBH Ak, A A s AL wiEAeA T xﬂﬂw,ﬂrﬂmiw
BEETHE ANEA on, 1% ARE 2T 5 AaUth EAE A Ao T 2T L A2

Aok & 4 A5k

oy

Yok A= oA L, Alo) 2

4
A
=
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APPENDIX A

0%
>>> t58 A9 7|8 shold EnE. Az HolA PO AT 4 g TE oo A Ax 2 4
1%k
e 2e AL e 4 A5
c 5027 U RE LS IS JUT W, AL o FE TEA (T, BT, FLB) Qo] ZES
JEF ), a8 A4 o] i3y Aol 8 shold =

e Ellipsis W& Ab<.
2t03 TolM 2x T EE oMW 3x TEE HISIH I A E5=
S22 AN 2AT & d R R B He ohE
2t03 & = golEH oA 1ib2to3 Z AIFEULE 58822 AP 5 JE& 2T HEE Tools/
scripts/2to3 & A& YT} 2to3-reference S H A 2.

abstract base class (34} o] A Z|A) FA W o)A Fd2Ehasattr () Z2 2 HIYEO EHIA YV
n 53HA ZEE (& 9], M2 HAE) F-L, ]Eﬁﬂo]’\e 7“-43]'& P2 AlST 2N Y ELol

2 B3t ABCE 7R A B %a}ag T8y, = 7:]]~'6}Z] X0 HAE isinstance ()
9} issubclass () o 93l A2 1% %"/H/\E O]D]T/}, abc E2EEAHAE BN L. Slo|Ho= 1

2 Y& ABC 0] Wt =d v 3’4— 2 759l dFYTh: A8 F X (collections.abc E’_%oﬂ/ﬂ),

XA} (numbers 2EA), 2EF (io ZEA), ‘?:]EE et 2 (importlib.abe EE 9 A]).

abc R E& AMHE3)A A4l Tke] ABCE 2HE 5 FUTh
=]

annotation (o] - H| o] ) T5Hol Wl 8 SIE 2 AHEEH =
Wk 7k A A9 glo] B Yyt

A M4 ool e A ATl AA2T 5 YA T, A W, 22 44 B G4 o] el o]
AL 7 2 g, Ed2, 42 __annotations_ EF o]EE|HE AAAH UL
o] 71%5< AW st= W ol H o] 4, 9 o] = E| o] 4, PEP 484, PEP 5265 X 3HA] 2.

X]- =} _tl_:_
o 7|19 = QA (keyword argument): S+ T2 wl] A FE2}7F Lol B2 A2} (A& E9], name=) T== **
ol &< E}"%LﬂﬂiﬂuﬂLo]z} d& & ) &

F|H = 2R
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o Y X QA} (positional argument): 7| 9= QA X o] 2} o)
Avk olE]e] & o oo * & Bo] AU £ AF UL o] 2 Sol, he} 2

B 9] %] QR e,

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

Qb= G4 vl o] o] § 22 Ao MAo] S H YTk o] Theell A8 = 7 H Sl hah A calls B
lMML%@@&iﬂﬁﬁﬁﬂﬂﬁﬂﬂiﬁ%%¢ﬁu%h+¥ﬂﬂ§ﬂﬂ§%TwW%QQG

fol Qo v w4 FETFAQ A& <l #}&} uf 7 w59 2}o] 2} PEP 3625 H A &

asynchronous context manager (8] 5 7] Z&l A€ A2 x}) _ aenter_ () & _ aexit_ () HIAEZE A9
o2 M async with EolA Hole &3S Alo] sk AAl. PEP 4922 == g5 Uth

asynchronous generator (8] % 7] A& o€]) v]5 7] Aly ol E o]EldolE & E8F= ?:L-r async def
A= IAFHFFAYH Hol=tl,async for FEIIAEST &= dHY HFES TtEEyield
Fd4E 26l Ijrh Aol vty th

HE W57 AU ol §48 A2l 7| AT, o Eulo] A w5 7] Al el ol E olEjal o) 8 & 7elx]
Utk ol £ o o vl 7l WEeiA e A9, BAT 8015 AN BEFS QY Th

B]Z 7] AlF g o]y &4+ await EAAT} asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (¥]% 7] A& o] €] o]g]|o]¥]) u|5 7] Al d ol 7] vt== A A,

H]5 7] olElg[o] B QY] __anext_ () & % P“ﬁ ojdlelBE AAE EHF L, ol A2 = yield

£ 4] 7hA] v E 7] Al e ole &9 vt & AT
Ztyielde AR R A& Sk, 2 AAY (N WLEF 7] 5 uy-FES ZT5}E)
A3 A E 7)) vE 7] Al ol olE @ olEl 7} anext () /FE#F = d1e o9
O HER AN W, W 2o 7 B3t PEP 4928} PEP 5258 H A Q.

asynchronous iterable (8] % 7] o]6]2] &) async for EolA AFEE = = AA. _ aiter_ () HIAEE
v 5 7] olH @l ol & B8 oF Ttk PEP 492 2 = Y= dFUth

asynchronous iterator (8]%-7] O]Ei dole]) __aiter. () & __anext_ () HIAEZE A= AA.
__anext__ = oldolHE AAE & FH ok @HV/]— async for+ StopAsyncIteration of 9] 7}
g iy cq17]}z] H] 5 7] ©] Fﬂ g o] Fﬂ/] __anext__ () MINEZI EHF = o€ EZ FUth PEP

4922 =45 s th

attribute (M EZ|HE) HEH A4S ALt
YRE as 7MY, 0.0 H F2H UTh

awaitable (o] o] E]E) await T A AL 4 9= AA. FFE ot} await_ () WA EE 7}A
AR 72 4 U Th PEP 4922 H A 2.

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

binary ile (sho]112) 3}9D) o] = A7 A3 £ 3 & 5 e 5} A wol e A9 ol 2 o
U] RE ("rb', 'wbh' Ex 'rbt+') 2 9H 3}Y, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO 2l gzip.GzipFile & A2HAE & 4 Q5
str AAE A & U= 3L AA of tfsiA

bytes-like object (B} o] E D5 ZAA)]) bufferobjects & A P31 C-A < tﬂ.ﬁi% AAZTE T4 9)
2% memoryview 7—’,‘ AEL EEo]a bytes, bytearray, array.arra =
NELR AREL vhol T2 HolHE GhRL o) /14 ANE] 8D % U]
Az A 2 AL B0 A% 2L Aol AU

olgor FxHE AN} AT 7. AE 5o, AA 07} olE

=
AN
E)
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W A4 vtoly g diolE 7 7t A d 87t JFUth o] H Aol A A= T “ela-227] v}

O|EGHF AA S RETYLE ZPA HH AR J2E= bytearray Q]-bytearray./] memoryview

7} syt o dakE2 vtelv g ol E 7 B AR (“917] A& vio]EG R AR o]l AEHESF
LF3YY; ol A& dZEbytes bytes AA 2] memoryview 7} 01—1/]1’/}

bytecode (H}o]E F. =) sto|x &2 FE &= Hio|E T =R Ayt YE =], CPython ¢ ¥ Z 2] E] o A T}o] %

Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o

o whal 2] A S U T (A2 A BlolE TEZ o AAFFAL 9T 4 YLy Th. o] “=7F ddo]” = 7t

Hlo| E F T o tf $3l= 7| A S A3 st 714 7] A ol A A E o DUt HlolE FE= A2 T E

vlo] A 7} 71 Al A 2 2o 2 7SR T, sho] A ul Z Zhol] Qb A o] A & ekt A o] F2] ) oF
S

HlolE I & HHo]5o EE2dsEEAY

callback (%)) 2z2 ALH = 3

N

A
cdass (F2l2) AHEAF Ao AA S HE7] AT 9. %Eﬂé Foe e 2l dadaEgdor
Adste A= e I
AN

class varlable (EH2HS$) =9
TR = ¥

coercion (o] A) 72 o] F oz}
AlH o2 WS P%Zi.‘ﬁ n
ZF A= o Yol AL (3= int, THE oa
137‘] ot oW TypeErrorE o fYth FolA Qo+, 53
Yo = A3 Folof T Th ol Sol, 13 3+4.5 3L BhA float (3)+4.5.

complex number (¥ 45) 538t A4 AAH O &390, ZE A/ AFRS} SR oz dH Y
th e Ao s A1 AFHE w AU, TF oM iz, TS =
47]%“43} gol e TR B/|HE A= BHASE 7R x]tgqq FBs 5 Ful s 2ol

°], 3+1j. math 2 &9 H45 Wdo] BR24HH, cmathE AHEF Ut 459

T34 754Uttt 225t =714 E??}EP‘?E, Aol gAs A E 45Ut

context manager (ZE 2~ E #e|2}) __enter_ () & _exit_ () WA EE ZAATOEZN with FollA &
o= S ZM 3l Az, PEP 3430 2 T 5 5 UTh
YAE W) AYXEo npeh b gha 7H 5 9

?A rdlE-2d AFL9}HS

A A e AUAEA UL 5 Gon] AGAE W] % 5k FA4 w57 o2l A
‘?’i-?% 2 A= AJLU T contextvars S IR L.
contiguous (<) W ¥ &= A &3] C-A <5 (C-contiguous) ©) Ay EE 2 AL (Fortran contiguous) 4 W] Aok

AAR-YT JA-4d ‘31:‘41%(3 oﬂ“‘o]t‘“ﬂ ZEZALEYYTH dAD v GoA, FEE2 A2 A3}
a7, 00| A Al &l @5 Ak Qa0 AT E w2 g o vl X] =] o] of Tt} thld C-A % ul Fof A,
W2 249 AHEHE FEE5S W@ o upA| e E A 7E 74wk e] ¥ g o) SFA] gk, 4‘5%?‘15—?
W dol A, A WA A7) 71 wke] H gy T

coroutine (ZF¥l) FFEH L2 AHHZEH ¢ duistd Fefd Ut A

A g2 Ut 2
async def 202 73 4 J5UTH PEP492E H A Q.
)

ruin rd

coroutine function (ZF£€ 34) FZ2EH AN E EHF =4, T2EH T4 Easyne def FOo7 HoEH 4
Q3, await E}async forQtasync with Z|¥ =& Z3s 4= A E5 UL o] AE-2 PEP 492 of 9 5
= 9% 9l .

CPython }o|H Z2 10 o, python.orgoll A} W =g Yt} o] F+3 & Jython o] L}

ARSES
o U
IronPython 3} Z+-& o2& Z1 &34 + 7F A& uff & “CPython” ©] /«}%9 Utk
decorator (] Z#o]E]) T2 -5 E8|F = -9, H5 Gwrapper EH S AR S Mo w A
AUtk dZ g o)e 9 &£3) o= classmethod () ¥ staticmethod () YUYt}

2
ro
ko
— e
rO
-
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Hzeole By e U Hel BUY BT B T B4 At Augo R S5k

def f£(...):

f = staticmethod (f)

@staticmethod

def f(...):

22 Mol o= A A vE E 2k 2 QU Th vl Z g o] Bl of] T §F B ARA| S W82 T B 9
9} 2o Aol o HuAE B gyt

descriptor (CJA3YE]) WA= __get_ () o] __set_ () O]Ur_delete £ A ostE= AA. =9
2 oEFHEZIH2IHEHL 0, A E ﬂﬂezﬂLEm"ﬂ'?ﬂ@&ﬁé %WD}E ,a.b5 1A
A ] AL o 9] 2 Al Sl 1ol ] b oF s o) & ek 4 A 2 2] St
b el AR EE AT A P A S 2 22T R 5 A el o
st 42 o]af 9 03—4 o, 3, A s, L2, FHavAE, A E A, 3 ZEPA T2
Y B2 759 7128 ol Fa Q7 dE Y YT

U223 HE Y A =Eof of 8 2pA| 8 W82 descriptors o] L& U T}

dictionary (4 1% H 2) ¢ 4 o] 71E #ell S A 71 A& vl & (associative array). 7|+ __hash__ () £}
_eq () MINEES Ze EE AA7E A5 UTh ol A siAl e FE U T

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dictionary
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 (94 8] H) dict.keys (), dict.values (), dict.items () WA E7} S8 F= A A
=< 944 Fekbe Redth lzi%% gAv e F5s "415} A FE AFsted, °9A

Qel7h WA o, B o) MekE manks S0tk A $E A0 2T e
list (dictview) & AFR-SFHA H Ul dict-views S E AL

docstring (S2E5)) S0, P4 REIA A WA LA 02 Ut £49 A8, 2924 299
Wl FAE A w, A st elo] o) AAF o] Fel4t el $4, BEY __doc_ o] EHRER 4HY)
FUth QEEAAAS B AT ¢ Jone, AXe] APAE AT THAA FL Uk

duck-typing (%] €}o]F) Su}E AEFo]AE 7R LA Fdshed AA o F& B e T2 28
d; A, FEd] WA =L A E Elw‘f%EﬂigﬂﬂUrf\P&%MDH“oﬂlﬂﬁHOIEEEWEJ %“E—E%D}
fﬂ , AR 22th”) £ 3 Y thalel JEH ) ~E FrToen, & AAH A== D}fﬂ A A S
613‘6“3&%1 FALE NAE = AsUth 9 Brol B2 type ( °l‘%lsmstance(> = Aot 75"}
= 93Ut} (A vh & go]Ho] A u}]O]é %EH/;EE%% T Aol s oF g th) tiAlel,
hasattr () AAAYV EAFP =2 189

EAFP 3] 2tH t}= 8 A& 3}7] 7} 4 o} (Basier to ask for forgiveness than permission). ©] £3] & 4= 9l+= 1}o]
WP 2L, 2 7|U o ESREY EAE 7HEstaL, 2 7H8 0] S8 W o9& .
Z2-a5t a0 whE ALY L WO try 2t except £ EAZ EFAAAF UL o]l HaY L Ce g
W Aojoll A A3 AFRE = LBYL 2~ 7 th vl g Y T

expression (£ 8 4]) ojW zto = Z&A £ Q= EW A 27h 2 U= 133 H, 3L gE Y, o),
ANEZRHE AN, AL FER E2 HS E8FE R 8455 Fot 28 AUyt g2 B2
dojeljzH o=z, RE o] TAHAEESC] A QA A2 olduUth whileXH, A 02 AMST 4=

o]
Qe 774 5ol Aith U] E B ol 2, A o of
extension module (3% 2&) C U C++ =2 ZAH EE 4|, alo]# 9]
Eot 4% Ag 3
f-string (f-£Atg) '£' U 'F & ol 29 FAE HHEES &8 “f-EAE ol REsd, 2 A E
ZEHE o 4Tt PEP 498 S H A 8.
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file object (3} AA]) 3tF Aol sl 3L XA API(read () Ywrite () Z2 HAHNES)E EHU+
A, wHEo] R v of whel, 3t A A= A A “4’\3”4 JJr°‘ ojy o2 A FA U 54 A (S
S0, 2= &9, Ad-vre Wy, 27, Fdolz, 55 Ul ANAE FAS = 5tk Id AA

%ﬂﬁeZMMMMkwmeCE%GWMMQ%EE%%Q@

A A ) L AN G0l S S vhol el 32, 3= ufered) vho] ) 5,
22 5. o129 Qe ol o REOIA A1 Lk st AN E W= A PEE open )
F5E 2t AYUTh

file-like object (3} 5 AA) =L A A o w23 L.
finder (F1e]) YEED BES T 20 B RO AT A

vto] M 33. o] 2, F F 7Y 3B 7F 5 UtTh sys.meta_path & T AHE St w B A & ThQlH
%} sys.path_hooks 3} 7| AF-§-3t= 4 = QI E g 3kl

t] #}A| 8 W82 PEP 302, PEP 420, PEP 451 o] U3 U th

floor division (= U A) 71 77k A2 Y she 34 A, A4 A A4zt // ok dE

o, 28411 // 49 2 27FH AT AL *“82.75 =HEYT (-11) // 47F-2.75
2 Y9 3t -30] Hol| S 5oF gt} PEP 2382 H A 2.
function (842) T & Aol Al oitﬂ FEEHFELEY EFE. QAU 2 o)A At ALEE = e,

vt o) Al ol AFEE 4 S5 YTh v 7 ¥ S 9 v A = Q) function A E BA L.
function annotation (g4~ o] - g o)) &< o /| H L) ¥ESE %k-o/] o] = E| o] A

Beolmdolde duAoR Y f 2 NSt o8 Bol, o] P F A o AAE wol S
3 Hom e, B0 it 0 G B AS S A I

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

Sh o] - H| o] A 1 - function Aol A A W gt}

o] 715& Ayl W4 o] = o] A I} PEP 4848 I 23 &
_future_ ZEIHH7 AA AHZ 2 HL} T8 A e A Aol 7sES BT F JEF st T
2E.

_ future_ BEL AFTEIN I WHSFEL FES FIA, Al 7]50] AA Ao =E Aojof F71H
25, A e 27 0] 7)ol MR B 4 o

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

garbage collection (7}8) 2] =74) T AFLE A &= M 28 & ubhgdsl= A} gfol e 3 A
TS FAGL BFE T %‘rﬂHWTﬂﬂ ol ZH A = AE FF U A A7)
gc g5 AHEsl A Al o] =

olH e olH & € @ A Holed, 499 ¥
REEyield BRAL FFATE Fol thEUD o] RE &

3 wol b A S g

25 AV o e 42 A, o8 o A= A L@ ol ] o] el 2l o] Bl & 7bel ATk o =3k

ﬂﬂﬂmﬂﬂﬂﬁ%%%,%ﬁﬂ%ﬂ%WHDi@%%QHG

generator iterator (A ] & o] ¥ o]g{#|o]¥]) A& o] & &7} gt

| =

Zyields A Aoz A2 Fatw, 2 9Ae (N WS

a3 ge)E 71 g o AU Aol E o] el dlo] el 7 A s A,
N Aae 49k o vl U oh.

any
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generator expression (A2l o] €] EHA) o] Eja|o] el & Fel i HHA. £ W49} WS H S for
A% A AR i Aol Hlol ¥+ AW BV A HAUTh AFT EANL SHR FHE D

Fes By th

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

generic function (A48 34) ZE‘ | sl 7S oA g2 7Y g T2

o™ F& o] ALFE A= &
A= 29 5] o]F =3} functools.singledispatch () HZ# o] 8]} PEP 443% H A 8.
GIL Ao olgzZee 2 & HA Q.

global interpreter lock (%1 °JE1 Zee] §) g Hof 4 st A vt stol vio|E T & 5 AW EF

Y > o
éa w2
r>~
rulo
_>a

fru

v

ru

Bg57] A3 CPyihon QB 22 B 7F AHSSHE AU S, (dict 9 2L 28 P FFEL £
27 290l S A A2 5 Aol ol LSS gl Chython 7 A& ©EIA B o,
Aeizelg A7 S 4E AL AR AHE dpaEas) ) BEE B, HE 22 A4 7

7FAlE e M EAg e W2 %%4%5“45}.

SHAH old 2 RES2, ol AR BF, ¢ %Olb}ﬁﬂ*o‘ 22 AL G A FAL
HH%GIL% t&‘a“}E% AAEQF U ®=3LV0E vl P4 GILS vhddhch

o B @11—) “2 g =of A} 22 (free-threaded)” Q1| Z 2] E| S

6} 47%4 i@%* FAo1A ZR e, T FY ZIAA A9 A5 A3 A4S o

E S50 2Ae FES EY E3petA vhEolA ‘rrx] HgolH 502 fle=

hash-based pyc (] A] 7]¥Fpye) 8243 FHeL7] A&l sl T 2 519 FHF =7 A 7ol ofd A& A&
3= nlolE T = 7fA] 3} Y. pyc-invalidation & ZFZ 5HA] 2.

hashable (312 715) 117 218 2 el WSkA e S1A g 2 (hash__ WA =ZE G,
eAA TR 5 Yo (eq () WAEA BRIUD, alAl A5 ettt gk 2rha @

55 #Al 7b5 3 A2 E o] 84 gL Zofok gk,

A 7He -2 AAE gAY 71U AT BHE AR S 4= A B, o] AR FREC YR A
O 2 A g AHE ) Wy ok

g EE otelxe] B W AAEL A ZHeFUth (Bl2EY 941 e 22) 7hd AH ol EL
28R AF5Uth (FZ o U frozenset 22) 2 AH | HEL 159 24 50| A 7HsE wlj vk 3 A
7He BT AFEA o] Fej Al AdaEA AR EL 7 EAH 02 A 7HeFYTh (A7) AHALE A 9
talE) BF thE oy v as 3, sHAIF 1d () & FE e U h

IDLE 3s}to|#-& 93t 53 73t 37 (Integrated Development Environment). IDLE-2 3}o] %1 9] 35 wlj 322 2o
el = 71249 AR )¢ ez H & YUk

immutable (B¥) 139 < 2t= AA. £ A= 4 £4F, FE22 2dFUTh old AAES |
e 5 %i%‘%ﬂk M 2 A A A S whEoloF Futh MekA] ek s Al ghe] o oF sk

oA T2 Fde FUh dE Sol, 92l 7.

import path (¢ “E. AZ) A2 71030 7 AT E T REL 27 Y A= ALAE (EE AR AE
‘31)«1 = QEE S50k ol F4TY BEL ME ays.path 258 Suth 54 A 1 3 7] 7] 2]
Rn %E A7 A2 path  olEERERRE L £E A

importing (Y £¥) & 2EQ sto|y Z=7tthe REY sto|d Z=NA ALGE 5 AEF st At

importer (¢ EEJ) EES 7|5 5t RE S5 sk AA; S Ao 9l ol A} 21 AA J U

ZHa Qe JAH 2 H ZEZE A 0 &

dAfqd 9o, S A4 éﬂ—%%# A= AU TR AR §lo] ©A] python& A3 SIS (

FE o] ol A ﬁ@ifs% AR 758 5 J5UTh. A otolt] ol & AALSHA Y R EH 77 A
SottE = e R Y P U (help (x) E 71 F8HAH ).

m{m ¥ o
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interpreted (QJE] Z2]E|E) Hlo|E F= At o] &) w] Eoll 1 F& 0] B3| A 7] A o, o] W2
A3 dolZb ot Iz Aol YUrth o] A2 BAHoR A 2dS WEA ik, £
Hde AP AR ke YUtk 2 22390 & H AAHs] AP 7= A v dHzZH
dole Hs Aod dojint g2 /oA 715 25 uth tiel e = HAle
interpreter shutdown (QE]Z2je] £8) £53lgt= 23S B3 o, gojA Az B EE3 A 7|9 R
‘?.

ek, 2Eo| L of 2 7hA F 23 2
w3, 1u 4| A7) F olE] ¥ B E T AR
S0t A3

o
)
%
X
i
g
=
o
U
=
=
;O
rlr 4
kU

ARAR 5 Q5T B2 A7) o AR £ DS b o952 v 5 g
EAAE H 7155 %2 5 QN MBI THER & ehol e REoU 41 3A S Th
ez 89 28 AL AYHE _nain_ REOG2IYEA AP B AU

iterable (o] E1 2 8) W52 ¢ Mol hbH FelE 4 Gt AR o|Ele el o 2 RE (Qist, str, tuple
L) AU~ FE, dict 2L BE W AR2 FE, 54 AAE, _iter () AU AEE 7R
S _getitem () WASE AN AL @ mE Feh2e] AREl Ak

oJH Y E-2 for FZ o AHEE 4 9]

AE = AF YT olE B E AR

EHEUh o] olHeEolH e FEY JFES T W

HE2iter() £ EE3 AW, olHe ol A&

T2 A s o2 siFed, F2E 5 <
olE g o E], A] A, Al H o] EH = A Q.

iterator (o]E]Z|o]E]) HlolE o ~2EH S A= AA. olE 09 __next_ () HIAEENIEH o=z
SE3H (Ee W T4 next () 2 AG3H) 2EHD &= FHES AHNZE S F UL o o
’&e] tlolE1 7} 918 wl = Al stoplteration o9& o Uth o] oA, o] & o] AA =

5l oF2 B2 X (zip (), map (
AAt=2 A= E, 1 AA|9 o]E

v

F

2RAE 1,083 BE _ next_ () YA E &L StopIlteration 2 & thA] €2 7] 7|9k Yt}
olEj g o] olEHH o] E] AA A S ESFE=__iter () WAZE 7HE Zo] Q35 7] w &9, o]

Hel ol el ol Bl el Eol /|5 57 CFE o] Bl B-5-S Mot o] & f o] Rl A AEE - J5UTh
228 o9e ole We] olEo| A e ZE T (List 22) Aol AAE iter ()
T2 AL ALY for F2 o AL wuict A o] Bl gl o] & wHE U Th o] A AL o] E # o] E o] T 3}
A 3 L S, A ol Eaol Ao ALgH o)n] 47 olE el o] & E2 A, ¥ AElo] A
Hol 7 STk,
typeiter ol T 2} 3+ W& 0] 9l Th
key function (7] §4%) 7] ¥ =& F ¢ o] A (collation) 34+ 74 & (sorting) o] } ¥ & (ordering) ol AH&-H &
S =T Z2HELYLE o & £9], locale.strxfrm() S 2AL EZ WS Hz=HE 7| &
e AR E U
sfol W9 Yo £ 7L 8 4 o] WA £ A A0 A T Fol A5 AoIs7] 8l 7] F45 wolEJUTh
ol A& E=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () ©] J5HYTh
7 B4E Be s ds ol g o] Ytk oS So], str.lower () WA TS Ao A T
AL A9 7 T4 Y 4 Aavth A0, 7] §4E lanbda BAA SR BE 5
o, o] AUt} lambda r: (r[0], r[2]). =3 operator ZE-2 A 79 7] 34 A=}
AFUth attrgetter (), itemgetter (), methodcaller (). 7] 42 W1 AFR 3=
o) 3} o] & Sorting HOW TO & H A R.
keyword argument (7] 9 & ¢12p) <A} & H A Q.

lambda (Fch) 522 w] go] Tol AL Shbe) £94 02 TAR o E G Jekel B4 P} R4S BE
= EHL lambda [parameters]: expression YU T}

Calg)
30 &2,

il
_{
=2 il efr e

LBYL % 7] Ao X2} (Look before you leap). ©] T 2EFL-2 &0} 23] 5 317] Aof]l YA Z o2 ALAH
2= AAEUTE o] 28t A2 EAFP F2 A tivH oL, g2 if o EAE S A YTH
05 28 = &40 A4, LBYL W2 “H 772} “H7]” bl A 202 WA 2 Aol ds5dth
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& E9], FE if key in mapping: return mappinglkey] & AA} Zof|, 3}X] 2 23] A9,
Th2 2 8E 7} key & mapping1 A A A E A5 % Gl Z1Ith o€ o] 4 B ol L} EAFP 22
ABgo=A N2Y + YU

list (R]AE) WA stolH Al A, T o] 5ol = B, Y] gk AA27F0(1) o] 7] e 2ofl, A Z g2~ E
(linked list) & Th+= T2 o] 9] wi &3 AU T

list comprehension (2] AE Az 23 H) A|PA Q45 AR EE=YRE AEsy 1 22 g AER S8
FE= 714389 result = ['{:#04x}'.format (x) for x in range (256) 1if x % 2 ==
0] = 00) A] 255 AFol o] Q= RS0 1622 (0x..) Zete TAEY HYLEE WYt if

-z

loader (2¢]) 2R E2 2E3}= 2AA|. load_module () ©|&t
% 3l 7t E U AA S W82 PEP 302 &,
£ HAS.

magic method (7] 2] WA &) 5= A = o] v|F 2] A 2 vl 2,

mapping (W]33) 9] 9] 7] 23] & A Y8}l Mapping ©] U MutableMapping 74 o] e of 27 H
HAEEL FTEFE A o)y AA. d 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & 5 4 95U th

meta path finder (W)€} 2 2 5}21t]) sys.meta_path & AMo] E8F = vy, Wet A2 Sl &= A=
A=z sele] o Fels o] Q7 A T gLk
HE A2 37 L= A =S A= importlib.abc.MetaPathFinder & B 3§
e},

metaclass (W€} e 2) Fej2o] s FHia o= Fej o5, Fala A, Wox FHA59
EE5S Uayth g e aE o] Al AAE WobA] FHAE vte = AdS JUth R AA)
AFYE z2ad ™ Ao 5L 7|2 FES ATTULh FoliS SHHA vte= A2 A2 v e Z )
25 ¥ 5 dthe AYUth 2 AR AN Al o] =77 AE B8 AW 2ot 42 o, v e
S aE ZEsta fopdt S AT UL AEZHE QM 29 27 (logging), 28 = HH 3 9
F7hH AR B FA, A= Syt

= 5
method (W] A ) S~ vit] Qb A Ao = &2 1 =
HAEE A AR QAL (HF self gt EHH 2 Ad2E2 AR E SHULh &5 & S 5HH A~ 73
E HA 8.
method resolution order (W] A& A& £A]) WA= A A= 235t S AHE A= dHlola F
259 =AU 23 D2 RE Tho] A Qe Z e E o AHSH &
2.3 Method Resolution OrderZ X ¥ F Ut}
module (2-8) o] FEo] 223l &b & sl 4. REL 499 o] A ES FE ol & TS
ZrSUth BB 9 g FAxjol o9& sfojHo g g Urh
|74 = HA K.

module spec (5 A¥) RES 2T 3tEd AMEH
importlib.machinery.ModuleSpec 9 ¢l

i
mO
k]
A
i
1o
ox
=
ol ™
)
ofo
flo
—
=
o
o
<
5
o
=

=

MRO v A = 27 =4 & HAH Q.
mutable (7}¥) 7} A A= gho] W& 2= A2k id ()

named tuple (U] Y & £Z) “named tuple(VU| Y= F&)” o B
EE AL T2 T = Y& 840 AN T 5 3l BE FJoly S FEH YT oy
F 2= 2 755 IS 5 dFsYTh

time.localtime () ¥} os.stat () 7} ¥F3Sl 2HS £ 331o], o8] YA F ol v dE FZ2AdYth =
T}E o= sys.float_info YUYt}
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>>> sys.float_info[l] # indexed access
1024

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

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

True

AR YE FE2 PFY S D YYTh EE, tupleo) A 44511 o &
Aok Fehx B2 VY= FE %

BA =
namespace (0|5 57H HF7 AZEH &= Z4. ol 2 9V EE AP YL AAld T
(M A= el A) Et Ao, YH ol5 F7te] dFUTh °ol& —'Z}% ol %
EEALS ANYEIEYLE 95 £, &4 builtins.open Fos.open() 2 1E9]
%%‘4"/}- Esh o] 5 T2 oH BEC 4 E FH=AE £ A T
HEA 228 &Y o & £90], random. seed () E=itertools.islice ()
itertools EEl 93 q-alﬂo%go] ™ 33 Z U o).

namespace package (0|8 3} 91714]) © 4 A1 5174 5] QB o] V] 27 7] 3 PEP 420 5171 4], o]
T A = AN AR S 5 YA, 53] __init__.py FLo] e BE A4f 3 7] 4] &=

EERS]oY

2E X HASL.

r)
(3
o
o
=2
X
&
-
i
L
BN
ok

nested scope (ZHH AF=Z) &
St 1 g e WAS S 228 5 duith

o

l

A d2 = A

rethe Ao Yo FUth X A5 7P U ATz oA A%
U}XQWWE, A s A9 o]5 F7ollA 8131 Ut nonlocal 2 WP AF 3z o 2= AS
& gy o
new-style class (F2Eld S| 2) AFL ZE S22 AA o AFLHIT Q= Fd2 HALY oA o
5. 2719 shol A ‘ﬂ’f_"ﬂfﬂ% A F2gd Fd2t  slots. , Y23 HYH, = HE,
__getattribute (), 2 WA E, A E WA =) 22 stol Mo A F I thFE VTS AHS
& 2= 9] o)< o

object (AA]) FE (G1EFEL) S
29 HFA QA ]a%a{aﬁqn}_

package (| 7] X)) A2 2 &
iﬂﬂx]%_path_ olEgH

At W71 A & o] 5 FXH A = HA L.
parameter (W7l ) 3 (B WA E) Foo A 47t bS5 e A (EE oE A AAE) £ A
Aot ol 5 B2 JdEE. oA /7Y Wi HS7E dsUth
o A A-7I ¥ E (positional-or-keyword): 9] 2| 212} U 7| = 212} 2 AGE 4= Q1= AAE A F YT
o] Z1o] 7] Fef ] w7l AP th & S thaol Al foo <} bar:

’def func (foo, bar=None) :

o 12148 (positional-ony): A Z T AFD 5 Y AAE AFFUL A4 4§ ARG
5 Ao ARG B2/ BAE 2G5 1 Aol AT 5 AF U AE Sof tholA

posonlyl T} posonly2:

def func(posonlyl, posonly2, /, positional or_keyword) :
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N

« 7191 =-8 8 (keyword-only): 7| EZ R Algd o= Sl AAE AR FUL 7|9 =-8 w7
£ I Ao Wi S0 A ool shte] b A vy <2 a2 23 A Fo T

&yt o & 01, t}2-o| A kw_onlyl 2} kw_only2:

N

def func(arg, *, kw_onlyl, kw_only2):

A 91 A AAEo] Hal) A 5D

. }‘?}_ A A (var-positional): (t}E w7 H=Eof &5 A o] oz
T AHES o] Fol * & &

5] )
2 Qe 9 A AR deje APLE AR UL o] o)
214 418 & AUTh A8 Sof Bl A args

ro}5
A

’def func (*args, **kwargs):

o -7 9 E (var-keyword): (THE T W5 50 o8] A o] n] oS o] 7|9 = AR5 o)
AZE 5 5k Qe A5 AR AAEE AR ol B AL v A ol ol <+ &
oroll B A He)d 4 dth ol 2 S0l 919 ool A kwargs.

iAW A AAES 98 7 R ol g s Ao A B4 AXES AR 5 ST

Q1A o] 3] &, oz} vl /M = 2] A}o]of L} 2= FAQ A&, inspect .Parameter & &2, function
4, PEP 3625 H A 8.

pathentry (A2 E2)) 7% 7|u 7o) 7t AEE @ RESL 27 96 Fuahe JrE 42 4 s}
BE2S

0.

path entry finder (3 2 A E 2] 5}2lt]) 1=
I E A, Fol FR dE] 2 E’-%% F= by e 43 ST

AZ AQEZ FJodygEo] +HI}= HAEEL importlib.abc.PathEntryFinder o] Y34t}

path entry hook (3% A=e] %) sys.path hook 2Ee] 9 FHEAW, 54 42 dee] o] 2 5L
2L WS 23 dvhd 4= dlee shold 8 BYE L,

path based finder (% 2 7|8k s}olt]) 7|2 v} 42 5olH S % shupole], AEE 42 oA RES 24
Ut

path-like object (G 25 A A) std N 2d 428 et AA. J27 AAl<= 42 Yehl< str U

l

bytes ZAA| o] A} os.PathLike T2 EZF S FA 3= A 01145} os.PathlLike T2 EZ S Y
3= AA| = os. fspath () F4E TEA] str Y bytes 3 A2 Az HtE 5 dH5 Ut}
thAl os.fsdecode () 2 os.fsencode () & Z+Zt str Y bytes 2345 BASE=H A E o+ A5

Uth PEP 5192 = YE A5 YT

PEP 510l 2l 7141 7] & PEP Shol 2l A% L Elo] A RE AT 37 sholal m
HE Aze 715 AWl A AU PEPE A8 750l o3 7
w%ﬂ¢ﬂqw.

Aol B e AR E 9

25} 23)5bm shol Mol Sol7k A A
w7 U % Utk PEP 24 ) 4

o
=
=
T

e EAE e A s £] vl Al §tel & 75502 ol
AL BAE T Aol YLk,
PEP 1 FZ3HA &

rl

portion (£4) PEP 420 o| A F2J 3t A A H, o] & &7t 9
A E9] H3 (zip Lo A== AX 7).

positional argument ($] 3] €12} ¢1x} & H A Q.

prov151onal API (Z+A API) A API= & glolB e g|o I A 53
o} AE o] 20 Z §1r7}°ﬂ’“ﬂ?<]" AT, P A ol 2t FAH = g o] 7
AT 37 B BA o] §45] A R WA o] Lol &
dojA = s AUt — APIE 23517 Aol £ F
dojd A g Uth

7)Ao ol ukA B hite] Tl E o] Sol gl
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27 APIO| A 2 A1, 97 T84 o] §A5 4] ehe WA e “H 39 £T 0% of AL rh- BE A8
£S5 8l BA SRS FAGEARE Fode wE AL AAR T,
i J

H
o] AL BE ol HH T o AT E
g5 UL o A3 08-S PEP 411 B 9

provisional package (Z3 3|7 x]) A API & B A

Python 3000 (z}0]%1 3000) 3}o]d 3.x ¥l = E‘r"]«] A (M 329 w7t ml o] ooy | Al Fof| whE o)X
o]Folth) o] A& “Py3k” & £ 27| % gt

Pythonic (ol AThg) FRe Aoj o)A ANrA Sl 1G-S Aol 4 TEE PR thal Shel ) <dojol
]

]:o

2 AF AR = ot 4 E S 71k 2 of, shol Wol A A} 2=
S for 8 ABAA Sl B BE B4 RANL AYUT E BE Aol L ol
R 7B glonw, sholdel o %51A) e AGEL thAlo] 24 72 E S A= T

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

o 2, ol drke B L ol g5

T

for piece in food:
print (piece)

A, e, A sl o2 AR

qualified name (71 3}€ 01%) BE A ATz RE AYH Z 5]
PEP 3155 o| Xl ol g Uth 249 ot S A9, B34

S HOFEFHORE 754 o5
ol &2 A9 OlEJJrﬂ’\ ot

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

>>> C._ qgualname_

YC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

2ES 7]'ﬂ 7=l AHS , AAS] AF3H o) = (fully qualified name) 2 & B 12 3| 7| X &
A REE 7= Zdii 24 O]%% oujgyt} o & S0}, email .mime.text:

>>> import email.mime.text

>>> email.mime.text. name
'email.mime.text'

o
f
o

12 319 Aol vk gzl . AN Bx S0z el Aw, R e} ok
< HIE =EH A= %‘X]“P CP)thonj‘Lﬁq SN RB IS
sys 282 54 4A 9 F= 9":\—%% 2] F+= getrefcount () & Ao g th

regular package (g4 3| 7]2]) __init_ .py 3L xds= 4 E1 glet 22 A5 A A A7 A.

_slots__ Zeh2 R AANH, A2E A = HESS A BN v AAFL A2 2 THY 2B
AARoZH VIR S Ashe ZAE U A7) Q75 SA W, o HlaY e eupzA A7)}
27958 Bl N2elol 148 $4 22l g S0l daEa e SHE S

AR Aol YT
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sequence (A]d A getitem () ST HIAEE S A AP ARRSHuE 84 A AE A Jﬁh-
AlA2e] Dol & —.—L_len_() HMEE Zodte olEH & 22 WZAADAES YEsiEd
list, str, tuple, bytes 7} 54t} dic Sl getitem_ () I len_( A Y 3FA] g

t ) &
23] o 4 thAal 48] 29 71§ AFREH] Wil AT ol g o' HFH T Ao T«l
3 of gl Tk

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 c in 'abracadabra' if c not in 'abc'} generates the set of
strings {'r', 'd'}. See comprehensions.

single dispatch (2 t] A3 z]) F& o] stte AL Yol 7284 ZAHE = Al T vas X9 st
FH.

slice (&8fo]2) HE A|A2 o QRS 230 A4 Setolas AB AT HE F7H S AHS8A WY
t}. Variable_name[l 3:51 A9, [1 ellA o 71 e2E EE2E FE UL tiZ23E (M B
23PE)ZVHS YRR slice AR E A+

special method (&4 WA =) -4-0] o] gof o] ALS, Tl T2, APT u] FAIFOZE TEEE HAE.
oA YANELE F o UEZ AZEL ZUE o] 2L 2 9% . £ ¥ A == specialnames ©]|
TAE ‘3}2012% A5 Yt

statement (=) & 2 E (I ‘:9] “B % (block)”) & Fshe FEdUth #4234 o] ALY 719
EE AESIE o8 7R 2 E 59 shyd Ut 718 if, while, for.

text encoding (] 2 E Q17 Y) FUIE FAL S Hlo|EL R I Ydl= Fd.

text file (B]AE 519) str AAE A2 & 5 Yt 3L A7, %, G2E 392 AA 2 & vlo]E A 4
OJHAE ™S HA AT HAE QT Y S A5 A PUch AE 5t o2 HAE RE ("1

e 'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & A2HAE & F JH T

Hlol =5 A4 B 932 4 9k 5 Aol Bl A vhel e 919 & Fx AL

triple-quoted sring (41 T3t € Erhed) WEIL () U ALGEILC) A A2 FeAe e 2
S8 SR BelAl EAL0] s 7158 AR AL ShA, ol 2] 77 ol ol £2 ) G
o2 ol x 5 4] ke ALW LR 2GRS FA oo T 4 YD 33, A EAE 24

R ole] Fol A 4
A

type () stold AA|e] F2 7l0] o E 7] AAAAE ATt ZE AA £ Fo] YUt A9
P2 __class__ MEE]%EE WA 2T 5 AU type (ob)) B @S 5 AU
type alias (3 o|gelojn) P& A EA ol th Yt B0 A= P9 59 of.
P oldelolas & I EE ot U FE U o & E49:
from typing import List, Tuple
def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

£ ohe st 2ol o 947 97 9E 4 A5tk

from typing import List, Tuple

Color = Tuple[int, int, int]

(THE seTATol A1)
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R s S e e P I )

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

= ty J >z 9
type hint (& RE) W, 22 o B RE D T4 vhANS Uk ghe] 7 ohs & B AR S o] |
o] A
3 S EL ANE AL oln ghol Mo A ZAE A= kUt A vl A A 8 BA T 2o 923t IDE
oI g Y eAEH S FHU
A M4E AYdey, 39 g, FPg2 olEgHE 9 49 F FEE typing
get_type_hints () & AF&3lo] AM 28 4= 95T}
o] 7]5& A3t typing T PEP 4845 F 2314 &
universal newlines (FUMA & 97 33 22 AES BF 59 2o A4 5, 92 2ERS 54
St=el=: YA 3 Ex 3 '\n', AESZ A "\r\n', JAY N EA] FH '\r'. F7}A
A}-go]l B3l A= bytes.splitlines () %7k ol]e} PEP 278 9} PEP 3116 & H A 2
variable annotation (F1<: o] - E|o] A) M4 = Z A o] ERHEQ] o] g o] A,
W2 ml 2 A o]EHE o g o] AL 2 uj the]e AEl AFE U T

class C:
field: 'annotation'

W olmgo]de dutH e o JlEg ARG HUTh o & £, o] Mg E int & 7HE A2 g 7|
Hyh:
H

count: int = 0

W4 o] o H| o] 4 -2 Al A annassign ol A] A o)
o] 71%5& A el 34 o] - H o] A, PEP 484 2 PEP 5262 I 2314 8.
Eal

ol A AWH = T2 ol

SE A o A, Folt ME AN AL B 1ol

venv & E)\'",u_

virtual machine (7}3 7]7)) &2 ESJojto 2 Ao A5H. vho] ) 7 71 A& Hie| E I E Ak 7}
Zaﬂ-‘s}‘—ﬂ}olg— 1= =2

mlru
z
o
i
°
L

Zen of Python (z}o] 4 Al)

Jtold Y ApQl A2 e} Ao F510d, °d°1% o] 3l 3taL A8t v =&
HUth o] 552 3}y ZFZEA “import this” & YH M

Bt
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APPENDIX B

O] dHAMo]| 25}04

o] A A= reStructuredText 22 A TE R Z1 o2, gto] AHYAE 93] 53] A ZH A A7

Sphinx & A& g5 U th

ArgA et ol & AT EA QA NE2 Fhol ApA &} npI A 2 A 07 A F AR = Ut 7] of st
ATk, ZHol ol 3k A reporting-bugs 3| 0] 2| & FALSFAA 2. M 22 AHAE /\}XP% AAG g7t
YH

e RS B 7AE S YUk
o Fred L. Drake, Jr., Y2} 3to] ¥ AW A T Jgo| Zdzto| 2 B2 Zdl=9] 27}
« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

« Fredrik Lundh, ~22] Alternative Python Reference 3 2 A & of] A] Sphinx 7} -2 o}o|t] o] & A &Yt}

2] 9 gtold Al 71 FUth 7oAk REA A

shol#o] o g WA AWAE 27 B AL Fold AFUE Y A7} 7)of whE Tk - ZHAF T
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appeNDIX G

AALRL 2fO] Ml A

C.1 AZEQ|0{2| A}

o] 2 ABCzl= dojo] T A A2 A v d #X 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 2] Guido van Rossum ]| 2] 3l 1990 dth Zubol] TS o] H5Uth spojols thE AHEE2] W2 33
235 A 9, Guido= 3ho| W o] £ 8 AR Fof JlF U T
1995 d, Guido+ Virginia 2] Reston ]| ¢} Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) o A Iho] AW B PG ALY, o] RollA o WA AZE A E SAAF YT
20004 5 %ﬂ, Guido 2} -‘ﬂ-ol é‘ﬂ o A 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs €12 A A5 Ut &
2 3} 104, PythonLabs ¥ -2 Digital Creations(& A Zope Corporation; https://www.zope.org/ ZZ) 2 =754t}
2001 4, ,ﬂro] HAZE %’rﬂ 01 A (PSF, https://www.python.org/psf/ Z2) o] A Y= A5 Yt o] &A= slol#
FHA A QA E 4273 E 5E3] A HE vl g 22 Y Yth Zope Corporation2 PSFe] &9 3] 4 9yt

2 E slo] W vz ) ’\/\‘?J‘/]D]'(J”H 4o~ Aol o] ths) A= https://opensource.org/Z

=}
h=4
©). Ao 7, UEE (A 9 ARE obdUTh Fho] A Wl £ ¥-S GPLF T 3HF T o2l o & Tha
W E L 8 ok AU ok
TR, o E 3T T & AS Kt GPL &7
09.0~12 | n/a 1991-1995 | CWI yes
1.3~152 |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
2.13 2.1.2 2002 PSF yes
2.2 o] A+ 2.1.1 2001-# A | PSF yes
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F3: GPLY} EFATH: 2L 927} GPLE o] 42 W Eohche 21
eho] 2 GPL3} 2e] ol e o] WAL 37} 248 BEA 9 £ 48
S8 ehol Mt sho] W3} GPL Stof REH ThE 2 mE oS AYT 5
oLt

Guido®] A= 3}of| o] Wi £ Z 7hsstAl e W2 o7 A BAAS o Al AAFEH U T

Oh

C.2 mo| Mol HMASHHLE AFESEY| 2It 0|8 of&

r

shol dol BEHE UM 4z eg o] o T2 zho] M) A
2E9 3 g Uth ol el at ehol Mo BEA T 52

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

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

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, or.
—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.

(THS sleTATol A1)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

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

(= el ATT A
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 24 EQIAE

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
We BEo e LES ERPUT 0L Aeh mEe] A2 vk $7 Atk

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,

(TS sl AToT A
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EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 A%

socket REL2 getaddrinfo () & getnameinfo () +E A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, oA L HE 22~ I 2 FYFH o] dH5Uth

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.
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asynchat ¥ asyncore BE-2 thg3 22 39 AHgS 28§ Yth

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 #7| &z|

http.cookies REX thg3 22 £ AHeE 283

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.
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode & UUdecode &4

R ES ST 2L 39 AE TRk

%

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

(= sl ATT A
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML EH Z2A|XN S&

xmlrpc.client BE-2 b33} 22 £ AFgS 233 T

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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll RES 0h 3 28 9| AL 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

(THS seTATol A1)
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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 252 kqueue Q1E 3] o] 2ol thal The 3} - 39 A9He EFE UL

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

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

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

C.3.10 SipHash24

3¢ Python/pyhash.c 9|+ Dan Bernstein ] SipHash24 <11 2] < 2] Marek Majkowski @] <=8 o] 3£ 3} of
Ut of 7ol bz 22 8ol Eglof ATk

<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>

(THE seTATol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

Sk C 3F4= dtoa &} strtod £ A &3+ 3+Y Python/dtoa.c & @A) http:
/ Iwww.netlib.org/fp/ ol A 2= David M. Gay9] Z+2 o] 9] std oA FAFH A5 T 2009d 3€Y
16gof 2 A& sl o= th& 2 AZE 9 ol Al FA 7 28 E o 5tk

C double ¥} FA+E 7He] H S
[e3]

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

The author of this software is David M. Gay.

* % o

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

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

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

C.3.12 OpenSSL

EE hashlib,posix, ssl, crypt & &9 A7} AR = A M 712 458 93l OpenSSL 2fo] H
He S AFS U 3 A9 9 0S X vlo] A A x] =2 732 OpenSSL gho] B8] AHR S Z g 4=
9lom g o 7)o OpenSSL 2ol Al A AFE S Z 33 Th:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* ===
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(THE seTATol A1)

110 Appendix C. A2} 2fO|MIA



http://www.netlib.org/fp/
http://www.netlib.org/fp/

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

R s S e e P I )

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

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

L R S S TR R N S N S S SN S S T SN S S S S N S N S N S S R R T T I R S S S S S ST SN S N S N .

Original SSLeay License

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

(THE seTATol A1)
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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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

pyexpat &2 =5 ——yith-system-expat & FA A &= 3, EHH expat 22 AHES AFR-3} o]

dEgych

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

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes FF2 W EES ——with-system-1ibffi 2 FA3}A] o 3, ZFH libfli & AHRE-S AFE-31

ey

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3. Zgt=l AmEQo{of CHEE 2lo|MIA 2 59l 113




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

C.3.15 zlib

21ib B0 Al 2 E o A B H 2lib W o] L5 @ 25 o] A M=o A2 5 §low, 3 glib 4 AR

Agstel et

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 o &3] AFEEH = S| A] Hl o] E2] 3L cfuhash Z2AEE 7|wto & s}

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

(THE seTATol A1)
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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 EE2 Y EE ——with-system-libmpdec & T4 3}A] 94+ oF £33 libmpdec 22 AR S

AHgsto] W= Uk

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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N EH|AE AQ|E
test 7] X2 Cl4N 2.0 HIAE 29 E (Lib/test/xmltestdata/c14n-20/)= W3C 94 Abo] E https:
[ Iwww.w3.org/ TR/xml-cl4n2-testcases/ | A] 7} 22w 3- BSD gFo] Al 3}of] vl 2 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:

o Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

« Redistributions in binary form must reproduce the original copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.
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« Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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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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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