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>>> L = []

>>> dir (L)

['_add__"', '__class__', '_ _contains__', '__delattr__', '__delitem__"',

' dir__ ', '__doc__', '_eq ', '__format__', '_ge__"',

' __getattribute__', '__getitem__', '__ gt ', ' _hash__ ', '__diadd__"',

' dmul_ ', '__dinit_ ', '__iter_ ', '__le_ ', '_len_ ', ' it ',

' mul_ ', '_ne_ ', '_new__', '_ _reduce_ ', '_ reduce_ex__ ',

' _repr_ ', '__reversed__ ', '_rmul__', '__setattr__', '__setitem__',

' _sizeof ', '_str__', '__subclasshook__', 'append',6 'clear',

'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',

'reverse', 'sort']

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

['append', 'clear', 'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
— 'reverse', 'sort'] (TFS sl ol A ol A%
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(o1 sl o] A A A%)

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

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

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

(1]
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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.

Eric-2 PyQt$} Scintilla H 3 AXZAEE 7]wto g 5= IDE Y th
trepan3k is a gdb-like debugger.
Visual Studio Code is an IDE with debugging tools that integrates with version-control software.
2% O AE 2 B A4S Tho A IDEZ} 5 U th The Eaa )
* Wing IDE
* Komodo IDE
e PyCharm
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Obviously, freeze requires a C compiler. There are several other utilities which don’t:
* py2exe for Windows binaries
* py2app for Mac OS X binaries

¢ cx_Freeze for cross-platform binaries

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

of. £F gtol B EEo| 875 = I Y 282 PEP 894 A9t

2.2.1 H0f £40] /2 [ UnboundLocalError 7} BtAiSH= O|RE R2AL|771?

rir

T A T4 BE ot th Y 2L F713)-S uw UnboundLocalError 7} 2HAY &1

>>> x = 10

>>> x = 10

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

UnboundLocalError 7} &2 g+ t}:

10 Chapter2. =222 FAQ



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

UnboundLocalError: local variable 'x' referenced before assignment

ol AF IO Mo thPT ulf, A W57t L AF o) tfsf A A (local) ©] AL 9] F A 5 3L of A
H 23k o] 59 g5 7He] 7] Wl & d Y th food] whAI Rt 742 <ol A} ghs Y etE =, Aotd e+ o
T AG HEE JAAFYTH AAH o =Z ¢ print (x 7}271§}ﬂ7<l e AT AP E At
S ol &7k B o
F19] ool Al H4E o (global) & 2 A ASEe] &7 A5 2 Wpof AAA 4 Qs Tt
>>> x = 10
>>> def foobar():

global x

print (x)

X +=
>>> foobar ()
10

ot

rlr

o] YA A HAAL (FNaAaE A Ao T HA O 2 {ASH A ga]) AA R 2 F A5z §)
5 0

>>> print (x)
11

nonlocal 71928 Agste] 378 AT zol A 053 AL &4 AU

l

>>> def foo():

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

gpo] W A, g ol A FxH 7Rt sk W FAFCE AUt T o 22 Ul ojyell A
=g, Ader 9o HAHA Fe FAJer 5

Agoll= 2F AT XL/\l A2+ 2 o)) 7t . Zof globald &304
= 3HA ?%3 B2 g3l AR AFFUch o], 25 AY ﬂ§°ﬂ globale] S FHthH
G4 global S AHS3HA EUth W Sy AZE S RESY A 84 st RE FAXE Zd"ﬂii

AANoF FTh o] EBE RAEL U] A global A FE4L FEE GUT
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223 C}2 o2 RmOIM HOIE AT of Z5 22 ZWE WEBHLINN

for $& ALgshe] B 714 ThE Yrh(EE QW 52 & Ao Brha PN L, 2 &

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

Ol AL x**28 AL SN ATt 2R Bl A ATGUL 52HW, 2470,1,4,9 0 162
Mg Zlo 2 o4 e 4 glgucth et AAR AESE B 162 Mekeths A4S ¢ 5 g
>>> squares|[2] ()

16

>>> squares[4] ()

16

o] x 7} Fehol 2 (local) o] oFule} 9% sz mo] HY s o] 7] WE B, Frit £2D o)
A2 HUth— D w7k obgd Utk Fme] Zo A, x9] e 40| BB, HE FE o)A 4*+2, 5 16
& Wt <o) 3HS WA ST kel Aok o g A WA EA BozA o8 FARSE Jwrvith
>>> x = 8

>>> squares[2] ()

64

o] & I st# ¥, &rtoll thal A Aol ghS A gste], A x9 ol & E5HA AF=F T o7t
g% Uch:

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

rl

1A e G4 AL g WET R0 AN Gls) o T UE DT H) 3
2 w) A48 LTk ol no] ghol 2 WA grhel A o, 5 Aol A 1, Al Aol A 2 g
wheb 7 gk o)Al SulE A%E WP

{n
(]
it
i

1o
=)
ok
°
v

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

16

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

224 BE Ztoll MY HAE BRI O/ A sHoF BLIN?

S Z2 I3 Yol A BF ol JEE FRrote FHAA WS 5ET BE (FF configit cfgehal
YU & BEE AU 68 290 RE 2 E0A config RS JEE 37w s Ho;
I B2Eo] AY o]Fo2 AHE hesi AUt 4 28 dadAE 24 sttol7] 2ol 2 E
A et A AP BE o g UTh ol & E9W ok 25U th

config.py

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

mod.py:

import config

config.x = 1

main.py:
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import config
import mod
print (config.x)

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

2. AAAL 2ho] B 8] B (3}Fo] %1 9] site-packages T F Ef 2] of] A X]H BE Z) -
ZODB, PIL.Image 5.

3. YRolA 7dE BE

3 AT E A EAE 93t} YTEE 45U Fe Az o] F 5] oF 3t A% 7} 951 th Gordon
McMillan& tH53} o] 235Ut

2
i
il
2
=]
>
)
8
(¢]
=
3
o

28§ B (import<module>) &A1) X EE AMRSIH £ A X E= WAAF YT F HA

EEo] A WA EE9 o]& (name) S 252 8 31 347 ((from module import name ) ) Y EE 7}

4 ol ded AU A AR REo] F HR EES YXE 3= FolgtA A

AR 25 9t o5& ol AT 4 g/ dEUT
o) 4%, T WA wEO| Shbel B0l AT ARHE, AEES AP Frw A oI5 T 5 Ynin
QEE/ 2D 0, R A RES 2715 HRAATD, F WA RELS QEES £UT 5 Ay
Uy EEo| EAE SHolW JTES Teo) Aabg) SEol N T RO2 ook T SE s
o] A%, T W AN BERES IXE o+ A0 7HedtA &5 5 A5 Uth o] B¢, slF EAE
S mEo A SHE BES JEE S Ao] £L A8 LT
TR AEZEZ HFAY REY 27 A o8 Y AN EAst=o 28T uvh &4 49
YRS T Ao AREE JEES §7AAL. o ANe T2 A Bo] uel RS JEE
DR5A 9 ] 55 FETUTE RE0 A% Frol AT AET ) ATEE P §7 1 42 4
AUt ZEY 434 27| o RES A ZEEst= v &o] BolE F AT EES Y W
2=l 28 A4 R RO FOSHAA L, T We] S P 23] W AT, 2 o B0 AmzE
Hold Aol s, BEL otutk sys.modulese] Q& FUTh

ol §8e M1e 9 AF =AW ES AT o 45 AR L

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

ol F+E A T2, mydictol @ FFo]l ZIF U F HAE, foo () 7FAFH 7 A ZT o,
mydict 7} olu] 5ol £0f A= JEHE A &et7] wl 2ol mydict 7} 7 7S] F5< 2 Th

TT T eI 7Bz A AAE OE AR 7tk 28A HA s

o, 71 2 %2 A &8 o oAUt o] AL Yelet o], sl A A 7

ol 17dd AAE FxFch

ol
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Qoo wel, 57, #AY, B2 8 Noned} 2L B AAE WA FAGUE GAU, 2E Y
Sl Aafas 2o AW AAE VA Fhan L 5 5tk

o] /%502 Slal, 71 AANE /GO AE A o Aol EEUTE T4 None 7| BGLOE AHE
S 4 3ol A w7 ¥4} None 917 218 The A 2] 2/ 4 1 2l/F 9o £ AL BEA Al 2.
ol & Eol, ohe 7} o] 24 A2

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] 1% G8E & AxUTh AT H Aol ALt B4 S W, ARAA AL 7 P4
T2 et Ahgte AHAIskaL, 22 Fhol thAl R FH W AfAl A fhe whsbstE A YUt o] A2
(memoizing) ©|2} 8m, T} 7} 2ol AE 4 Q15 Th:

# 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 GAYE 2R Ao WMEE AT 4+ ALth AR BAGUT

2.2.7 Bt &t50llM CIE 42 MEHOILL 7|/ = Di7HH S-S TESHZH 0= A| slok

F5ol MRS BEof <5+ A A AEF] ARE 2 AFANL; AL AN AAE FER,
AU QRS G2 AZFUL T3 kS * 85 B AG S HE B4 E TE T P T IS
ALY 5 Y5 vk

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

kwargs['width'] = '14.3c"

g(x, *args, **kwargs)

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

7 = e Bo o et o] S 2 FoH =it At §E ST u AARE T A
5 gPUTh MAASE @57 BolE D S A A4 B2 AU B o, e 2L TS
A7 Fol B L o
def func(foo, bar=None, **kwargs):

pass
foo, bar & kwargsi= func®] W7H AUtk 22, funcE T2 of, & 9

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

42,314 ¥ somevar < QI YT
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>>> x = []
>>> vy = X
>>> y.append(10)
>>> vy
[10]
>>> X
[10]
voll 848 #7135t x = AAH = ol /7t S22 Aduet
o] 435 wEE F /A 847 syt
D Wesdes] AAE 77 oS 9yttt y = x5 w35 AEY AR S WA duyn -
x7F FEshe 230 22 AR S s A W yE e U o= shue] AA (2 E) v 3l
xSy BF I AXE F2TE vk
2) BlaEE /hdYUTh W8S iAE = vk gyt
append () & EE3 ¥, 7PA A9 8o (1914 [10] o= AFHAFUY. F H57t BF Ao
AAE Fxs7] 2ol 7 ol & & o= ZA& AMgsttiet=s 49 gk (10] o AA=F YT

>>> x =5 # ints are immutable

>>> y = x

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

>>> x

6

>>> y

5

o A% xSy b e 2 Shthe A @2 ST ole AR SO wEC D x — x 18
o G SR B S WAt o) Sheil ok A A A By B E sl S
YT (5, 5ot 325 AR S B Eh. o B9 Fole  he A (35 674 5) 9 o) & @I T
N Mg 2 AUtk (xe oA 62 F2SHA T, yE 013 58 Fx2dUth

A7 %’&(Oﬂ%aoiy append (10) #y.sort ())& A& A SA W T A o2 FAFSE OJ*J(Oﬂ—%
S0y =y + [10] Fsorted(y)) M AAE DU A0 2 sfo| oA ()il EF 2}o]
Hejele BE 7§T°ﬂ/\1) AAE ‘:‘47:‘6} H A == Noneg WHeHsto] 7 7hA] 78 9 A4kl 1551%]
=2 Pk et A5 R y. sore () 2hu FYF T yol APH ARG AL 5 oy A2srE, Al
Noneg oA =2 I oA gA IS & o 27 st == 3

=
I}, Z2 Aito] wiu 2 3 of et o F 2 2= g 7RA] A4k
S 0l oo GSES WARAW PRI AL AN 0
a_list.extend([1, 2, )} 553l a listE AAIA T
some_int += 12 A} A g E’l-gq .

22 2dshd:

o 7bH AA)| (1ist, dict, set 5)7F R
BEdC2E i EaE A g
3

Nl

27k gtk S8 Y A4
= 2
2

= ml>
<
o
a
y
=
[0)]
o
+

’BH%%,%" /‘HES oz %%‘r sh=
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2210 E3 0 HLTL U= B8 HE5H2H 0B sHOF L7 (A0l oIt
Z2E)?

shol Ao A AL Y om AHL 7] e
B 529} 3 EE A9 AR o) F 7ol o Aol 27k L, Bl A EEE YLtk ol A Yo

EQ
oy o
<
ul

>>> def funcl(a, b):

a = 'new-value' # a and b are local names
b=Db+ 1 # assigned to new objects
return a, b # return new values

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

>>> funcl(x, V)
("new-value', 100)

AL
2) 40 058 A1, o
5

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

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

4 WA gAY ALstel:

>>> def func3(args):

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

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

5) e Zdla A" i g FolAl:

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

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

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

>>> vars (args)

{'a': 'new-value', 'b': 100}

o] FA s wEol ok E FL2 o) fr= A9 fFUTh
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2.2.11 Tmlo| Mol X} &4 (higher order function) £ O{2A| OIELIS?

F7HA A" o] Ut S HE
a*x+b& A= ¢ £ (x) &
AFZE AL A

s }\]-_8.?5}-7-]1/}— E% AAE S dFUTH A& S0, 7%
St linear (a,b) & Aot i Shthal 7FHE A Al

def linear(a, b):

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

return result

= ZYE A E AFREA:

class linear:

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

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

o =
- 52T,

taxes = linear (0.3, 2)

taxes (10e6) == 0.3 * 10e6 + 27} HE 2 3t= Z#E AAE AFFYh

& 44 A =23 FET7L R Aotk A o] s uth a2y, EHE g2

3=
< 53 M3 A&k

=

Al [e)3
-

o
T 1
57 O &
T

o o
% r

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

A ol WAEe) AelE Aes T 5 AUtk

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] 71X inc(),dec() W reset () 2 ZL A+ A4S F = d-AE F5FUrt

N
N
I°]
0z
e
o
—
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it

opy .copy () U copy.deepcopy () & A= AHAI L. BE AAE FALT

T dsU gAY elE copy () HIMNETZF AFUTH

newdict = olddict.copy ()

AALE St 02 BAR S Ygth

2.2.13 ZHH|2] HIMEL} O{EB|REE O{EA 3 4 USL|7I?

AHE2E Y] FEl g dad s xo HEl, dir (x) € A2 EGHEG HAME U S Fe 20
o FoJH AEREE T3 Pl ol F B AEE W

3 o).

2.2.14 ZEOA A OIS oA 3HE 4 USL|7I?
%%@2i21VHiﬁﬂﬂL”ﬂiﬂuﬂﬁﬁl%%L1§¢ﬁﬁﬂﬂ-ﬂ%@£EJW&%%%
o2& ol AAF YT} def 9 class £ AL T updrtA o] A wh o] AL e FEdUrh thg
FEE THIJPAIL:

>>

v
o]
=
]
]
0
>

>>> B = A

>>> a = BY()

>>> b = a

>>> print (b)

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

<__main__.A object at 0x16D07CC>

w83 FU e o5l syttt A olZlo] 7 7R o] Foll A4 9l o] 5 BE T3 EEH %
Hote BEol X AAHAL A3 F 2 AL A2HAT BugUrh e, F o] E0] 22 kol
AZ= 7] wfoll, AAE A o] FolaAA bAA &= FE 4= glHUh

dutA o g el Z=7t 54 3o (olFS €otok) 22+ stk g=H2e= W/ A< (intro-
spective) Z 2 195 2t 14| O+ i, ol ditH o g JE Ao WA ol E = = A5

vk,
comp.lang.python o] A}, Fredrik Lundh = A1 A1 7} o] A &0 & EF 3 v]-FE ST}

of g & o] oA WAZ L golo] o] FS B AT T2 W LGl (AA]) AHA| = o 2l
oNA ApA 9 o] F2 B gL, A AT 2 Zol @A == l
ot FLFYH L2 oAHE o] % Fol (AA) AA =

Atk
.ol o]0 FelA A AH o) 2o irks 22 @A HEekE B ekA nh Al 2l
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N

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

A ELE Fol Mol A Az} 7F o d Ut o] AL T FAAA L

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

AE £ A7 ORI BAA Aele] FRA o]/ o) 9= The} Zo] JHF AA Y B ek

ohe 3t 2ol 37 A gk

"a" in ("b", nan)

oo}: 5

3
Utk

kv

o <

2

>

=
Il

4= 5)ETRAA AU o S AAE AT oh ekt o B TEA

2.2.16 C2o| (?:) St AMXII EE

re

20| ASLII?

o, AUt BHLe e 2E U

[on_true] if [expression] else [on_false]

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

o R o] gto] 2504 275 7] Ao, dA ] AEF = = AAAE AFR sk Aoyt

[expression] and [on_true] or [on_false]

T, o] AEFE AR G5 Utk on_truet AR B A & 7
Yok w2, d4F ... if ... else ... FAE AEEE Aol E2F5 YL

2217 TO|MOIM HSSIE 5 & RS M £ YBSLIN?
o},

o. dWtA 7 lambda Yol lambda® & A3} 4239 F Ut} Ulf Bartelt 7} A =23k, th-& M 714 o] &
TR AL

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 Fibonaccl 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(Iut+ty* (Io-TIu)/Sy), range (Sy
y))) (=2.1, 0.7, -1.2, 1.2, 30, 80, 24))

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

# 174 1%4 / / columns on screen

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

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

o) A B o)A LAt 1 ol g NS X DG A2 AU Th A A AU
SRR AL Sl o &l fhe AL AU A4 A v E S WotEole 9o se,

AE G A e /1% 02 v ase] MR U o Sol, divmod () & A X A§ AN E
wolSol i gt WAL 0T 2tk

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

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

2% o) Hef Al 5 Ul Sk} A4S o gtk mebA, 719 = QAR diviod ()
5 2o el A o

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

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

2.3 X2} EXtHE

2.3.1 1612} 874 M= O{EA X|HEEL 72

8 4+E A A3t W, 874 3k ol 02 E0]aL, AF AL tHEA} <<0>>§ JUth oA E £, A5 (a)
ERaE % 10, (005 B 0.2 451018, o] 87 911514

>>> a = 0010

>>> a

8

16045 945U th 1675 9] 02 £ol 3, £ F A tE A (x) B 2ol 7% 3@ Futh 164 S4h:
ARAGHEAZ AAQT 5 d5UTh A& S0, stol A JAH Z 2 H o A

>>> a = 0Oxab

>>> a

165

>>> b = 0XB2

>>> Db

178
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FRi% 37hi9 2L REE RS s AQUth ool )AL AdT, g 2L A
AgohdA:

i==(@E// 3 *3+ {1 %3

A4 U 7]+ floor & REEHaf oF FUth C =3 o] 5 A4S WESEE 278, 1 // JEAEE
(truncate) A} el & 371 L RITS 2= 2 I Fe7 dSYnh

I7h A A1 s joll ek AAl AR Abel= AY isUth 37 ol |, B2 At 7 Qe
RAT RE ASA L § 37k>— 09 Ao) 6 FEFUTh AA AT 108 /4221 THE, 200417 Ao
oJt) 2 ZHel A A5 U7 190 & 12 == 27} fEFUTH 190 & 12 == -10L B7| 2 7t
W2 ok

2.3.3 EAIEE IXIE O EA HEESL|I?

B A5 W int 0 B ABAE AL UL, ol & 5] int (11447) == 144, PIATMA =,
float V=5 A25-HoZ AT ol & E90] float ('144') == 144.0.

Z|BEH o7 o] AL AE AR AT YT T A ll’lt '0144') == 144°]3l int ('0x144")
+=vValueErrorE WA ZHYTE int (string, base) = T WA ﬁ‘;“zq Q& WM 3o AFR S X4
(base) & HFo}lE o A], int ('0x144', 16) == 3240,;141:} base7}00§xv451 , &A= mlo] A 9]
F2E AF3to] A AHUTH: A% (00 8755 U2, (0x' = 16752 b Uk,

283 7ol AL S RAE Wgets AR olHH W A eval () 2 AFSSHA] HHA 2. eval () 2
Al mer K@ S 2T ¢ syt 777 95HA] G R AR o] Sl shold A S A
k2 FE7h Y] E HEHEE A%+ _import__('os') .system("rm

Bl lgiﬂ/ﬂs}bﬁﬁrﬂ—mo{/ﬂ o = 01eval('09')%:4’°]5{‘ﬂ°]

234 RAIE BAILEZ O{EA HEHEIL|7}1?

e S0l A 1442 B G (1442 W3F ﬂﬂ%tﬂ, WY A str ()& AHEFAEA L. 1675414 8

A 2@E A3, W F4 hex () Yoct ) & A4 2. 2R JUHE] °] B234, StfingSJ)f
]

formatstrmgs DS FRINAL, "ﬂ%% "{ 04d}".format (144) & '0144' & AF=38FaL "{:
)& '0.333" S AT

2.3.5 MIXI2|0IAM ZXIES O{EH ~HELII?

a8 4 Qeuth Ex1gLe Bo]7)
TSt oF gtk 2 AR A £
i)

AAVarray EES AL EAAA L

oé‘é

[e] ng‘i }\H ~_E'__;(I-OE:"‘:—_
= A7 L34, i0.StringIo

>>> import io

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

>>> sio.seek (7)

7

>>> sio.write ("there!")
6

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

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

>>> import array

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

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

>>> print (a)

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

'yvello, world'

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

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

o
o
"~
>
fo

s YA &4 getattr () & A

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

getattr () = L, S A2EHA, BE 55 XA Z€ AA A 253l ol st AL
o] AL thx3t 2ol F ghol B 2] of 7 ol A ARgH U Th:

class Foo:
def do_foo(self):

def do_bar (self):

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

o & o] 5& 3l A (resolve) 3181 W locals () Yreval () & ARSI Al L

def myFunc () :
print ("hello")

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

f = eval (fname)
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2.3.7 2XIE0M E& = HIEE M| 7HSH= Perl2| chomp() 2 SS8t Zd0| U&LI7?
S.rstrip("\r\n") & AHE St thE S FWMZ A AR FA EALE s B A= REETEAE
AA T AFUTH FAE s7FEo ¥l Eo] of 2] 7] 2] 5t & o] A4S UEH Y, RE Rl £ & S22
AA It
>>> lines = ("line 1 \zr\n"

n\r\nu
. n\r\nn)
>>> lines.rstrip("\n\z")
'line 1 '

2.3.8 scanf() L} sscanf() 0ll sHESt= Z40] U—SL|71?

a8 oz gaun

a3 9y 2 E BAY Ag, 7}%‘ A IHS HE E2E AA 9 split () WIHEE AFE 3] 28
THOR TE Tol 2 —Erfg; & int O 4 float () & AHE3Fe] AR5 TAL S fxmk"i 3 25
= AUt split ()= AHF (sep) WNHFE A LUt} o UH7H‘@.$% Zo] 3w o]g o] ExLE
TEAZ AFg S 5 %%?&HE}

o 233 Qe TR B AL AFAL CY sscanf () o} 2485w Qo o A gty )

2.3.9 (UnicodeDecodeError’'L} (UnicodeEncodeError) Ol|l2{= 22 2o|O|SL]|

71?

unicode-howto & ZFZ A A L.

241 L ZE2OO0| HE =ZIL|Cl. SEE £0|2{H o{YAH| s{o}F §L|7}?

aZle Aoz e Ay |A, ¥ Hol57] Aol 71gsioF & Argel syt
EAL gto]lW AUt} thEUTh o] FAQE: CPythondl $732 FUth
¢ TEZ I AAG OE  dsUth 53] V0 U oS 2 2ol #3) ojopr| @ w 2135yt

q d=
- IEE A ARSI A Aol m2 Aol A G4 2% Fobok P T (profile BES
2B A L),
s AT A ES AR AN ATL GAT U WA BED 5 JFUT (ineit BE
LES)
+ B33 2 A 5hol A7 29 regressions) & FA A 02 =87 Aol () HAEY A5 10
Fol) 958 2= AN AE 2L R0 FHUTh
A& AAZ, Tol W TE SEE Folt e EYo] YFUTE L 28 A5 B A% 2E =2
3171 9181 W 2L 2w =gl B B K AukA el 979y}
QI ES H WA BEE (B H WE daeB 0w AAsE) nE Add nd A48 =L
melt ANTAA 2 0B AL 5 AFUTH
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Z glo]g L2 E A& Al L. bltin-typesZ collections REO gt A HYAE

re
44
)
>

EATE, Yol Hd &

o 2 W AR g Zol Cr &

T2 285Ut A& 5], AE3teI W list.sort () WA HA
AHEH 9] of| &= sortinghowto & HZ 5

=4
19T AT E Y HE AL FES
Ab
o

ox &
2

Iy
= i

to

(M1 1
R

k)
>
>

r\l —[Nr
ox
p
Y
x
=
e
a
Q
g
=
NG
fifo
2
y
rlr
oM,
ok
o
o
ko

o 12

ik

o ©
(]
-

1o
4]
)
]
Jo
ofo
r
B
A
1o
o2
o
P
x;
o
2
m
o,
[

=
it

Ay
X

b8
2 9

i
O:

=
g
ofy 3
. flo
A I e
=)
ne
E
=
)
o~
ol
°
b
4
o
&

o T A
oz 3o
N

ol
=2
i)
ofl
i
2o
N
i)
o
N,

1o BADL G ool ol W 2} oloj o] |/ A AHE A3

o) o] Aol el guieh.

SR 3
ofy
>
o2
>,
N
N,
e
ofo
rlo
)

e
)
g
N

TESE AUt

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(Ett2 Fgedor 84 FEFEi0.5tringIoE AHRSH= A YTh

B bytes AAE A A5, BFH £ BETE AR o] o] Bo] 7] (1= A4k & ALE o]
bytearray A& s AYY

¥

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

o| & 5], tuple ([1, 2, 31)2 (1, 2, 3) L A=E3T tuple(tabe") = ('a', 'b', '¢c")E

AT A2 FE oW AFRES BEX] 9 T AR E Ntdstn g, AA| 7} o] v] {F-& 2 A EHA K]

&S tuple () & TE3H= Aol AFFUTH

P YA List (seq) & P9 ABAU o HEL 2L £AR 2L FFo] Qi g AER WBFHY
& &9, list ((1 3))2 ', 'c'1E
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ol 4o A%H Uk seqi-n) & seq(len (seq) -n] 3 2Tk A 2344 A 2
24 QYA AR vl Bl 4 AL UTh B S0} s[:-1] L kA 2R A9 EAL
BE AW, AL F F 0L A A o S8 gt

2.5.3 A|REAE 2d£&0F 0|E{2|0|E 5ta{™ O{HAH| 8|72

Use the reversed () built-in function:

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

O A2 AR A Aol e GFS WA A FAT, o|HH o] E & FHAI A A AHES TE YT

25.4 ZAEONM S22 O{EH MHEL|I}?

o] 29 e e of ] 74A Wel B e 7 =0l Sho] W RE) A BRI L
https://code.activestate.com/recipes/52560/

HAE M S I E FAYUTH, B AEE R T B AE 2o At A T8 FES A E)
Al /\]_9_-
H .

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

last = mylist[i]

~EY RE QA AR AR ASE S AR (F, BF A b0l d) ol Ao BF o mbE T

mylist = list (set(mylist))

AL HLEE AT o R WSt S ES A AT thy, Bl AER HEH YT

2.5.5 How do you remove multiple items from a list

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

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

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

dAEg SN L

’ ["thiS", 1, "]'.S", "an", uarrayu]
2B Al B4 Wl A] Cu 9hA 2 (Pascal) AT B5FU T 7P 2 Aho] A S sol 4 g 2o
the o AA 7t 2 5 drks AgUh
array REES S Y RU0E 14U Mg UEL AEE A AW A 2En T A
st % w7k LRtk E3 Numeric 333} 7 619 A5 ohFd 4 AR W AB fAS T2
3o ol o sk Al

23 (Lisp) 2EFY 9] I = 2|2 E (linked lists) 5 Qo & H, F&& AF83to] 22 Al (cons cells) = F U
3 AUt
lisp_list = ("like", ("this", ("example", None) ) )
7hRidol Bastd, & Al 2EE AEE 5 9}’5143} oA 71 A Bl A= carof] 3 B8t A2
lisp list [0] 0] 2 cdrol] &) B 3l+= 7;13 lisp_list[1]YUYT} dutA o2 slolH | AEE ALE
S AR 47} Lol W, % 08 510 AL 2 ol A A,

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

The 3t o] O WL BE e 1 e Atk

’>>> A = [[None] * 2] * 3

45k eup2 A U

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

2o 3 S, o 2 Aol ey o

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

2 2o 29 g2 éEﬂW@Gﬂﬂ&i%EQW%ﬂé
ol Uhehh, A9 243 o2l 2ol A5t 2L ohduic,

Albd W2 dste 2ol BAES HA whE th Al

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

g Fol7k21 379 e B AEE 2 eE B AEV AP Y BlAE AR AR S

%tk

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

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

>

ek

26 Chapter2. =222 FAQ


http://www.numpy.org/

Python Frequently Asked Questions, £A| BH{% 3.8.12

2.5.8 A2 A|IRAO HMEE O{EA HETHLIN?

goe Frel e AL

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

2.5.9 M2 Z=35t=0|, 9 a_tuple[i] += [(item)]0| O|2|E KLU ZIL|7}?

llllﬂl

=
T A QA7) AR AR sho] R ol A ZHH A A 9F & A A o] Afe] i o] A gtst]

oY ARATE A AR E el e FEY 2ao] 489 W ARA o A8,
Eh= listsﬂr —E oA 2 AL F T

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

TypeError: 'tuple' object does not support item assignment

9] 9] o] f- BT 19] a_tuple (0] °] 7He) 71 AR (1) HhAA
A% A28 FE) 24 00] BhY s 3 58, REL 2271 A E A
ollel 7k 4 g ok

S8 obeol A, o] F ol 3

o il
A
)
i_:‘l
N
it

&

e ok

)

>

Yt

rlo

Q]
=

rlr

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

TypeError: 'tuple' object does not support item assignment

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

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

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

9t 23 6 EPEUTH o Beke AL g7 AW 57 S AR AL AU o

>>> a_tuple[0]

['foo', 'item']

ef o]dd do] doju=A ¢ W, o]d AES & a7 dsUth (@ AA7F_iadd_ wF] HAE=ESE
TS, +=FF Y ]*‘@Qﬂ o] A o] TEH 11 Wk} gho 1’41&%01] AHEE = g U Th (b) Bl 2E Y
A%, __iadd__¥ H2EY extend%ié’é‘}l Y AEE WSote= A 5 U o] Aol 87t
g AE oA += 7}llst extend®] (£ &) o|ztal Dot o] F Y rh:

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

alist7} 742l 7] = A A 7F A E AL, A" Aol e £AE 7 thA] a_listol hdF U Th thd 9
HE A= no-opAdl, a_list7} ol Aol 7He] 7| 1 QI A} 22 Aol thak 2 E o] 7] & Y Uth,
ShAI R T 91 o] 8] DoldyTh

wheb, 929 FE AN dojiks A& the3t F5PUTh

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

TypeError: 'tuple' object does not support item assignment

iadd__+ A-F3ta, wetA g a2EE FFE Ytk SR T result 7 a_tuple [0] 9] o] 1] 7] 7] &
AT} 2L AR E A7 e, REL ERolng, A EH‘?J A3 Y E A YT

2510 S&8 ¥EE st A &L|Ct: Tio|MollA Schwartzian HES & ¢ /JUSL

o>

Perl 7177 1] €] ©] Randal Schwartzol] 28t o] 7| {2 2] 2ES 7+ S A5 ZF Q45 (B E 7h) o Wgeh+=
HEZ oz AL ) FJo] Mo A, list.sort () WAEZ key AAE AL A L

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

IS FEY ol"HdEolH Aokl 23 Bl AE S A3 v, Yohe 845 AEsHIA L.
>>> listl = ["what", "I'm", "sorting", "by"]

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

>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> pairs

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

>>> result = [x[1] for x in pairs]

>>> result

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

mhA o} A o) Thoke The 3t 24U o

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

olZlol H g7l A2 AL r Adsd, HF HAE AW d thAl o] A= AHS Sk Aol F5U T 17
U7 g aee] A9 A F o) =AUk 9 228780 A 2, append () ﬁé% | 522 S A 23l oF

3, UH‘EH 2Z2A 3HA 7] §18 2 7HA EY S AFE SR uE o A 3] 7FE 433 oF 3F e v §-0] ol
[RR= u HA =, <<resultappend>> ‘”ﬁ_ 12 F7OERRE X371 2 E}D%Mﬂ HA 2, o] BE g

35 oF 3 A 4271 2ol 5 U,

folr |
)
m[o
>
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2.6 ZHX|
2.6.1 Sclas 2AAL(7}?
oot dass B AR} BE 54 AA FYUTE T2 AAE AW AANE VIS AT
FYP o2 AGHH, HolHPF L A HolE(EZRE)} ZEMAE)E EF WU
Ze|at Wl s FULTT B S} o4 GE TALE MO B4 Ak 22 H Wo2
Sej 20 =S RES W HEE AU oL FE 5o AN vUS FAA 02 gAY 5
=S Tk Sl BT I AA HAEE AT Uik uailbox To) 29 chFe 54
AFA S & AlS 2] 8] 3= MboxMailbox MalldlrMallbox OutlookMailboxo} Z& A H Z A7}
PESS P!
2.6.2 HIMEE= RAYLI7I?
HAEE U4 © 2 x.name (arguments...) 2 TE5t= ofH AR x9 dYUch A== Fg~
o] Yol A F42 4991 o)
class C:

def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self= 2oiQlL|7}1?
self = @A) WA =9 A HA AALE 9 s A2l 4 o] 5 YUTH meth(self, a, b, c)E FoH WA
= A7t 58 Fe ] o AAE A xof Y3 x.meth(a, b, EEEQ‘HOFE@V/P T=49
uﬂ/\iEt meth(x, a, b, c)Ad T=F It Azt

E
WA A2 BENA (self & WAIH 2 A oF B o] i FAAUR & BRHAN L.

2.6.4 ZF7t FOiZ SeALE O ME SeiA 9| QAR AQIX] O{EA SATL|7}1?

W g4 isinstance (obj, cls) & AS3AAIL. ©d S8 dgA
7} o] 2] giﬂé%ﬂhﬁ}uﬁl A2~ JAAE Fdoem (E =
(classl, class2, ...))), AA7}stolAH WY F AR AT =
01isinstance(obj, str L+151nstance(obj (int, float, complex)

Byee me e AgA Ae) FeaolA isinstance () B AT AHG3A Fgol fo) A Al <
228 A7 AEstn Jokd, o A AR AF A e AR Feh2E Folsha Fe 2o whet
O AQe FAE oA 54 5L Aesteht 2eja) WSS Fost ATk o F S,
FAAE S e T4 Aok

22 AlFste] A
i nstance(obj,

el

(/)
-

-vae

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

o U2 AW 2E ZH 20 A search () WA E=E Fo st

L
Y,
o
fol
i
ke
rr
Y,
A
T
k)

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

class Document:

(F= soTAT ol AS)
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(o1 sl o] A A A%)

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

obj.search()

2.6.5 /0|2t RAUL|7}?

919} (delegation) & A4 2| F 7% (5] 4] 3 o] k31 = Fuith AU x A7 431 WA= 5 shte
AU A g HA0, s A

%ﬂwiilﬂﬂ ﬁﬂww“*¥dz iUtk o2 5
NEHE RE U ol8 2 EAR AseE FH2E FAFUH

class UpperOut:

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

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

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

o] 7] A] UpperoOut %Eﬂi‘; write () WA EES A A5} 5} self. outfile.write() HIAES
TE57] Aol A2 AL Fﬁ—rx}i HEFUh o8 R E WA =+ 3 self._outfile A <]
ALdEYUE Y2 __getattr_ HIANEE T3 FAF UL A EZRFE QA2 A ofof off sk AA| S

= A S

=
AH ) = T?dé—‘;: TR L
o Qurgolw ol kR g 5 glgol RN L. o= RES 23D Bl ok} 44
ojof & o, FelavE __setattr__() WA ERE B sfof 5, o} F AF A T H oo FUth

setattr__ ()9 7|2 FdL b3 = 55t}
class X

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

R2E9 _ setattr_ () T FAAE L7 A Falself o] XA FENE A F3H7] 30 self.

_dict__E A g

26.6 HIMEE 2HE2|5H= mHl SeA0M H|o|A Seia0 HelE siE HAME
O1EH SSELIN?

to

W super () &

f

g3 A

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

30 o7 WS A, A FALE S
o ——«'gﬂ/\ A 9] 9 —,—Base(‘:‘:—‘:BaseJ Hﬂ
meth (self, arguments...)E 3T F

B8 self AAE A& oF g

d 4 Jd5 Yt} class Derived(Base): ...9 %2
2 5 b ol o E meth () WA =& Base.
Urth o 7] A, Base.methi= AZH A ¢h-& WA =0

=
o=
o] 2~
o] 2~
P =]
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ol Fef~o) HAS Ao, Fela Ho Ao *‘xﬂ ol ZFEAE YT T Fe 2 Aol A
BASAHESE T sk 28| E o g a ARt A s Huth E3F o] EE ARE-E H o] &
2U22 5402 (8 S0l A9 7Hg4ol meh AR skl e A9 fe@ o
BaseAlias = <real base class>

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

26.8 M Z2A CIO|EQ} HE SaA HMEE THS{H Of

(A
x

SO &L 77}?

(C++1} Java2] 9 ]Oﬂ/ﬂ) AA dolHet F A A= B glo]| Ao A A YE Yt

QA dolEe] 49, des) Zela R RES Ao S L. R RES A RS S,
PR GRS B i

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 AU c.__class_ oA cE Fop7t= Hlola S FA H 2o QA dF Feiao] g3 A Y
T A 9= 3B} c.count+ isinstance (¢, C)7FA Y= BE ol 3 C.countE FF2g ot
F9]: CY YA E Yol A, self.count = 428 Z2 ) JL selfo #}HA D]/qL‘]E]Oﬂ {count) B}+=
A Ao gle d2dAE vEUTh S A HolH o599 AAZ-2 A HAE YR
A=A ol AAGlol FHAE A A oF Futh:

C.count = 314

A7 WA = % 7Hs g o

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

=

Ttk A WA EY E3E Qe A DI IS G EE o 4 E AR Adyh:

def getcount () :
return C.count

ool MV} BE st Fa (EL WY BAD 2~ AF TH)E A HEF T2
SIEh, ol Aol Aok A58 A5 I e
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2.6.9 mO|MOllM HEXHEE HIME)E OEAH MY & UASLIT?

of e AAR BE v So] A8 A5k AR AuiA oz AR Bulo] A g WA e
Croll A= The 7 2ol 24 ghith

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

}

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

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

else:
print ("Argument is", 1)
AL HAF FEHA L FA W, AA 2L o}F AgE YT
7h Aol A BHES AT 5 U dE 59!

def __init__(self, *args):

e gamel BEMAE Jo ol A% S

2.6.10 __spam AlE25l2{1 st=0 _SomeClassName__spamOi| CHEt of|2{7} &

AELICH
o5 Al Lol Sl W ol B8 ek ul B (private) WAF A S kel A T, EA A B S
Asst7] 913l (141 94Ut (mangled)) . __spam F 4] (o] = 5+ 7H4 A LE A stuel 3 2E)
o] B E AH A= _classname__spam@ E BAE thA|H =], 6] 7] 4] classname & BE A EE 0]

AAD FA Sl ol FHY Tk

o] A2 v FMNE HAF3HA %QQD}: 2 AR A o] A 8] (_classname__spam) o] E R HEO] oA O
2 AT 9o, Hl*7H e AAS __dict__o VJEbEYTH B2 Itold L2 I v vF
W ol A 04 AH&-3HA] o5 U T

2.6.11 L A= __del__S HISIX|T HAE AHE M SEE(X| E5LICH

2 7}A] 73k o) 77k 5 Ut
del 2O HI=A] _del () S EEFT o+ sutt—ds] A9 Fx 3A+E a7, o] Zl 9]
0 Esld _ del  ()o] T&HtTh

N A I ?—Zﬂ%ﬁ& FAS 2GS (oS 50 A4 Ap4jo] RE JZ2 S 23 Zh FE o 24 g
SEZF Qe B, X ATt Ao 022 ot A skt 72 o Mﬂ% o &g =25 A 317
A3l G S-S ABSA R, 7R A7) o g 2o A5 2ol o vpx e F2rp AR 3 At
Fol AAE 5 olH, _del () WAEE 2R Qoo Aol 32H 5 itk EAE AD
st gobd EEFUch o AR, Axe) _ del () MIANEZFAYE A7 LA YTk
gc.collect () & A8t F7AE A D 5 AA T, A 7F A= A ¢h= e 54 A7 s U
cH A7 E Eeta, 45g dvit a9 AA 9] WA H S close () I =S Ao st 2ol ¥
Ty 28 W close () MINE= ME AA S F2S= AEFESAAS = dFUT _del ()
S AR TEFA AL - __del_ ()& close() & TEFMF M close () & 22 Ao s +
A old ZEd o oo gyt
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2 F2E Iote E O W2 weakref REZ AHEShE ZAYUth o] BEL X 45 584
HLAAE 7H 2 F AEE FUTh & 50, BTl A8 P2 F R FA Fxol e 3 FxE
ARg-3l oF hUth (o] ¥ 25 o] D strtd))

id() W2 7%4 ﬂ Y S AR ES RS =
g Fholmg 11]7]— ] =2.2] of] A AA8 Tz TEo]
A7k AZ AT Th2 3} o] o A3 4 itk

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

7H4 1d‘—r:}e7§"7ﬂxﬂ<>ﬂ %fﬂ Eﬂ,id i%@“ o 5o 11, & A% AHAlE Yt dE
1z = .

>>> g = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296
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PYTHONDONTWRITEBYTECODE 37 W47}
—pycache__ AR gEEeE wE A
82 5) ol o™ pye HL AL AF
249 2P e A sl ML AYste AL

A& 50, & BEE xyz.pys YEXE 3=
Fog YJYsto]) foos AW, xyzE Y3

(1o, M
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filo %0,
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A ko LpycZt WSO A A] k5 Ut
o.py7F J& w, (python foo. py~ A v
xyZ°ﬂEH°H pycZt THE 0] A A ¥, foo.py

ox T
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ta
i

by

P20 d

PM
g [
§
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r{n

£ Y2E 5kA 7wl foo°ﬂ e A= . pyc FFdo] S A A gkt
foool thgt .pyc LS Whs B8 7} %‘\Etﬂ S Y2E A e Zgol e .pyc L& WEHY
—py_compiled compileall RES A 4 YT
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py_compile REL 999 RES
compile () T4& A o2 AFg3= A9 Y

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

o] AL .pycE foo.pyd B2 YA Y+ _ pycache AH fgAEZ | 7|EFT YT (EE= AEHF
AW cfile o] 2 AAYT 4 g5 UL,
compileall RES AFL3to] tdE g RETUAS AZ oz ARAT 4% 9% . compileall.
pyE AAS T A9YE ol Yol 2FE DAE DS A2 E AT A ZEZEAA ol § F AR
T sk

B

python -m compileall .

RESL AA B A9 WL name_ S HOogH BE A4 o)L S 5 g5 Yt zhol
'_main_ 'o|¥, 2 a0l AT HER AP FYPUTh dWHHor RES YXE A AL =
W EEE WY & dEHl2Y AA BI2EE A F 8, __name_ & FI3 Fo who] I=E A Y
Easi=s

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

e 280l vkl 7H s Al 2

foo.py:

from bar import bar_var
foo_var 1

bar.py:

from foo import foo_var
bar_var 2

=t
2
=
-
s
o
r
a1
kel
[
o
<
S

o fooo] T3t ¥l A o] e YTH
o foo7} H L= 11 A= 7] Al 2 T}

e foo7}barE & =

o bar7}foos YT E JIJE]—(OIU] fooﬂ—b 25 o] 9o A no-op P YTh

¢ bar.foo_var = foo.foo_var
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l:ﬂJ

u}x) 9} €h7) 7 A5 g T Sho] o] oA food B L E S AL SEFA B f00d] W )&

A2 7F o d3] vlo] Q7] wj & Pt
import fooE ARSI AY FE oA foo.foo_vard] AN AT T uje 2 do] dojdyth
o] FAloll thall 753 (H 4% Al 74A] o 2 W o] AUt

Guido van Rossum< from <module> import ... ofo] AFR3}A L1, R E FEE 34

2 8
A2 DAPUE A A5e Zehs Ao 2780 AR 5w AL S oF FTh o A2

ﬁiEQUCAU%ﬁﬂ<m&ﬂ@xmm@2i§£%%ﬁﬂ§ﬁ%
Jim Roskind+= ZF BRE A T2 A Z GAE 34 22 At}

s WEWZ (A, T D ulo]lx 25 dXE T I gle 2D

e import <+

s S I (YE2E H Fhol A 27131 A 23
van Rossum- ¢ 32 E 7} o] 43k Stof] vpehut7] a2 of] o] ¥ & who] EotshA] kA wk, 25 o
Matthias Urlichs = * 5 5-E 2|7 X2 E7 Q314 = TEAFET AS AT

o

4% W R 0] 7] ekt

i
HJ
m

SEER

2.7.4 __import__({x.y.z))= <module (x)> £ HI2IBIL|C}; zE {EA| LSL|7}I?

importlib®] 9] & import_module () = Al A& 5= 22 T FAIA| L

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

275 UXE F 2SS HASID CHA| A2 E S il, HZE AFZ0| EAIZIX| 5LICh
0 HIAMS

SeAEnt ozt A ol 2, sl BES A YXE ot v shde AFvth 134
dow, 4 REo] A2 VL BES YRES= UL RER 7AE 2, 7|2 RES oy W
TE 248 oAl TR A GuUth WAE BRES BAR oAl e, o2 2o s AL

import importlib
import modname
importlib.reload (modname)

ZAaL: o] 72 100% FA a4 sttt 59], b33 22 #4S LFohe BREL

from modname import some_objects

QEE P A2 o) d Mo A% AT wEo| Feh 2 Aot TIH W, A FehA H S A
FE= 7% Feh 2 A2 AT AN A etk o A S e 2L JHH A FHo = ool YUt

>>> import importlib

>>> import cls

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

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

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

Sl AA 9] (otoldEE) & Afstd AL o] AU

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

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

A =t S9AFFAQ

3.1 oM o EES 15310 S0{RTIE ALSELI?

Guido van Rossum& 1E3}o] S o2 ]

HEAGo 3A 71ttt Ayt 22 AP A ko] & &8 F o o] 7]

w3 U ok

A ZHE Z37F Q7] W ol 2 2479 AFE 21 QA S 1 E el EY AV S & gl U Tth
= o u .

o2 CZ2 18 H

if (x <= vy)
xX++;
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.

omE, Prt R
Srolof Gt} (719, 20-30%). 2029 Fol M- Co 202 0T DA B Be AL £ 4 A%
AL AAE B BL §7) WE e opgdrhek- Aol g A% 15 Ee) HelHYE 7]

Uth-so27] 7t 2 F438 == gtk
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3.3

Ofn
1>

e Aol of OZA REEEL

=i

N

AgAE 5% Tes 2 Aol sel guth

>> 1.2 - 1.0
0.19999999999999996

e
CPython®] float &2 A XJ%—‘H%H Cdoubles 1\}%?};‘1/] T} float AAY 2 1 AL (g8 oz
S3H1E) 9] o)A $5 ag Aol ARH 1 oML HF 257 QA4S S AT v C A4 AHE v,
o Al ZEAA Y BHEF o] PR JEFUTE F, BF 457 Q0] B &, ol A2 Clava S

=P B Y DY Aol EHY 5T

AN FZ7IHeZ2 GA € T Y= B2 Ao RE5 a5 o2 = AgsH 28T 4 glsUth A&
=9,

’>>> x = 1.2

o] % l, xol sl A7 g2 10704 g 1. 200 di @k (W9 F2) SARA o1 A ', A 28] 2 A= sy th
AREA QA 71 A ol A A AR = 2 o3 Zsyth:

’l.OOllOOl100l100l100l100l100l1001100110011001100110011 (binary)

1AL BE3A L the T 2 th

’1.1999999999999999555910790149937383830547332763671875 (decimal)

167121 9] 1022 B &

15—
2~ O x
5 ey de e FRsA L.

mlm
)
o
o
<
Iy

s3w|E0) AukA el AUE S sl K5 a5 ol
9

AR S AL, 5ol 1 24 A

o

3.4 mio]’M Extgo| 2 Ol FALULINN?

¥ 74 g4 o] Uk,

S A5 dUth 290 2U9e b AL WS o o E A% TS BIY 4 Yrhs 4
guiste, AEeA 87 A DAL AFHA FEUTh o AL EG FEF P 2ES PR}
o1 % shgueh

£ AAe ol £AUL SARE (184 02 GFULGE AU ofd PUs dsLrie
Aow WAeA ko, shol Aol A ol @ P BAL (eight) & THE A0 %

F
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3.5 DIME Holol SE0IM (self & HAIS R ALRHHOF H 019
LA

Eal

o}-o] t] o] = Modula-3 9| A W 5t} o 2] o] &= m$ S35t}
ArE E

2 7}
AR, 22 " Al WA=y EZREE AHESHL ke 2o B &1 bME} self. xur
self.meth() & HoW ZFHx HYE 71 ge4A Xot Al
T3] &5 AFUTh CH+ollA =, A Y E‘i—’?—/}i"dol
A OJ*‘?“ Aot 7Hd g ulf) - SFA ¥ Sho] M ol A =, A A o]
Ao E Zotof Ut GH C++29tJava T oA = A2HA o ERF

Teb ol el WAL )2l Aol Sl A of A8l BTk

=R, 5 S 2oA HAEE HAH O R FRSAY S EEH I T o
qu gt C++oll A, 3t S 2ol A A A H W o]~ Fef 9] H A
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AUt o] 22 __init_ () WA E, gutH o R 5p FE A WA =T 2 o] 59 Hl o]
HAEE et oL A o BAE Hl o]~ :’EH"Uﬂ/ﬂ‘: S EsloF st S
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3.6 EHAOIM THYS AL E 4 gl 0IRE AL

vho] 3 3.8+ ¢, 7hs g o

HhEREL7] B] (walrus) A AEAE =8 AHSSHE Q) BAAS FA Ao QWSS B g

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

AL S A B = PEP 5728 FZ 34 A| 2

3.7 mo|M=2 & LB 7|5 (0E &0 list.index()) 0l = HAMES AS
stal CtE 7|5 (0lE =0 len(list)) ol = B +E ALE-LI?

Guido 7} &3l % o] :

(a) Y A449] A9, W $) 3 7] (prefix notation) ©] 9] (postfix) F71 W BT 2 9 Th-
A9 (12T 59 (nfi)) ALL F5H A 0o AEL 7R 1 Q] 5527 2 Aol o

A2she H A 2H 0% Ege] 8 E L Folsts XYY xarh) I 2L FAL
xfa+ b 2 ThA] 457 A1 A A4 00 E718S AHgatel 22 4L ST w9

o] Fhg W] HAAL.

() len(x) = ZEE QS ] A= FA7FY Zol& 873t Ytk 2 & dyth o] A2 A
oA F 7t A& °‘E%zblv} A= Aol ,OWE %l%«l ey gt HPI‘HE,X.Ien()
= =, x7FAEFH o] 2 E FHIFAY & len() o] Y+ FH oA FEstE 59
e ol et A ol &ar Qoo FyTh UH = 7FEHA %= Z’aﬁfwﬂ get() lﬁrkeys()
HA =7 A A, JJr°‘ o] ok Zl o write() HﬂHEﬂ Jeu w2z A TS HAA L.

—nhttps://mail.python.org/pipermail/python-3000/2006-November/004643.html
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3.8 join() 0| E|AELL £& BIAS7} OfLlzt 2XIY HIMEQ! 0|RE
SoiQiLimt?

B string 259} g AHE3E Alw %ﬁﬁﬂé%ﬂ%%ﬂ+ﬂLWHtﬂ$ﬂ , 5ol A 1.6
e BAGe thE 52y A4 O 02 AUt o2 3 A2 WA o] fREe gy wels o
AAH AR 2 79w 7 ERE 5= AL o2 5t

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

o] ALg N Thah F 7hA) A% he s wEe] 95U

A A (24D AHYEAD 49 MAEE ASSHE Ao) AW B FPUTH B Fo] we
Uk ool e tige 18 5 QA Y, £A4D PP e 24 148 ¢ Polehe AUk WA
Q0] AT ol Eol 4 AT, AR BN 8T QA B el 4 ol G

—

24D DE Pl A Fol W PRA(EE, AR 02, Qoo B A4 ® TR A9 FALL W
% ot 9 YL 97 2 5 Q7 WU

Join ()& #AL MAZIYTh A8 A TEA EALoIA EAL NALE ol Eldlo)= 51 A2

)
24 Abolof A E AFABtE F A A S| Wi AU th o] MlA=EE AR A A BT 5 = Al
SeaE x oo, Al A2 Ao hE 22 2= EE QAR ﬂ”ﬂ A+ ?J\Q‘/]r/} vl E 3}
bytearray 74 Al o] T} -F-AFSE Wl A = 7F 24 F o}

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

ok AA 2 o 95 = A2 vl8ol el Futh

ol ] 7} 17 3HA] 9k H try/except B Y
o o] QukA o] <51 Th:

2.0 0]} Fro]a WA A=t}

5o 5g
#ETE LS

try:
value = mydict [key]

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

AL gAU el A G4 717t A Ao RS W oAk QS UTh 2RA Fod, o3
2ol 2YREUTH:

if key in mydict:
value = mydict [key]

else:

value = mydict[key] = getvalue (key)
°f 54 2+, alue = dict. setdefault(key, getvalue (key)) & AFE & =% A 7
getvalue () EF°] BE 490l 4715 7] df £l 23] A Bl vt A& 5 g5t
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if... elif... elif... else A|P2E A}&3E = .
ol thst 2 712 Al Qko] AAA T HY HAEE = TX| o} vh o of §F 39 7} (o} 2)
ZEA 8 W83 @A) AFEl = PEP 2758 Z 24 A L

)¢ B2 Is A %"ﬂfﬂ AEls) o sl Ao, case e =

AsUrth &

ok
1%
&
K-
=2
ofl
Ke)
rlr
1
B
A
AC)
fr
)
|
4

def function_1(...):

functions = {'a': function_1,

'b': function_2,

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

ARl A WA= B2 9, getater () W B5E B3] 54 01§ A HA=E Aol
H% W3 e 4 deuh

def visit_a(self, ...):

def dispatch(self, wvalue):

method_name = 'visit_' + str(value)

method = getattr(self, method_name)

method ()
o] of| A9 visit_&} Zo] WA E o] Fol FFAE /\Pﬁﬁ}% Aol E5Uth o3 HFA Gl H,
ol NA T 5 = 220lA 0F B2, FARL AR REUMAEE T2 5 AU

3.11 OSH Ag=
Edo|ME £

o8] e ol Tl A o] = Bluhe] € 28 e -2 FA g e,
9] 9] <7k Bo] W 0.2 2] & 5 T webd, A 2= 2@ ol Cof th

H
S e E S4AS] AL AH A8 ZE Bl 27} Q&= Stackless Pythono] 154 t}.

sholde] PE ZH QYL BAA UYRol FHE BAL AL 5 Q7 Wl ol shola gt mAA L
42 23F 4 glavth Lejuh, sheldol A, o] AL A4 EA 7L ohg T 75 & £ The
dlojo] de} § 43} Del, shol W Yrhe B4 ATl UF ACE AeE AR EY /WY
ek,

4 oln) sholw o) AF Ao m, A ATrol A HA 5 AHU T WA A oo B A B4
4 §THE S S A YT o F e 4o o 2L whE Wat Tk AQUT - AR 2L oA
34 27 (R A A o] 23 A3 AT 2L P AA) 7L T E & Ao} WA B Th

3.10. mlO|M0j| switch L} case 20| §l= O|KRE BAAUL|7}? 41
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Shol W &) A, THE TE (CPythono] A= M FH U TH £ olule 52 7|6 A1e] 238 do Utk

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

A2, Chythone] B2 793} 4314 AAE 488, o) AT A2 M2 e oY e ol g
ZUth 28U AE A GCE AR, ol 23 9+ A A= wl
<1avﬂ1mﬁqq.

BE sto] A FANN 4EHE AE
Ptk b W= e wel A A9 B

for file in very_long_list_of_files:
with open(file) as f:
c = f.read(l)

3.15 CPythonO| Cf MS X2l 7H|xl £ MAS AIRSIA| 2 0lRs
DoiQIL|7t?

A, o] AL C EF 7]5 0l ofEhA o] A A o] flF Ut (e, 78l Boehm GC o] B2 2] of thaff &2
AUt e dul EREE (15 ARE obuth o ABe] TES} YT, Al oA v
A8 B shA = kU shol o] o] A0 2 45552 el W 3 7t DR A ch)
ojmol i g8 T2 YAE dE AV HUTh S99 sholuel e EE
malloc() 7} free() S GC 2}o] B 2] 2] o] A] 21]»4—6‘]-»— WA Z QA= AAY A 9 slo] M-S 14]7@5].}5 L9
= 2 332 malloc() & free() o] o) 3 AFAI vkl DA E Y& 4+ 1%141‘/]- ag)al sfo) M) AL YA e
4 54Ut 9 A, CPython-& malloc() 7} free() & 42 A + L 2E A 5233
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&
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3.18 CPythonOj|A| 2|AE = O{EAH RS EL|7}?

CPython®] 2] 2= = A& 2 7h¥ o] WA YU th, Lisp 2 BHA ] A2 €] 2= (linked lists) 7} obg 1 ok
A2 ohe Aol oo o] A% WD ALEINIL, of v Lol oe EeAE| sk Ae) 2ol BaE
Sl= 72 o £A g e,

o] AL F2E AP A a[i]9 H]go] PAEQ IV Q0] gy} FH3E dako 7 v T
FEo] F 7}ﬂ7wr ?H H, gz de] 2t 2AE Utk 358 HEAoR 2tste e FY
at7) fl8l Rzt G el stAl A= gk M e Bl of & ull, F7F T 3bo] 23 o v B Wl AA

=7 zﬂol 22 5tA] 5yt

3.19 CPythonO|AM EMUHE|E {EAH RS EL|7I?

CPython®] |2l 217] 27 7h58 s A] o] B2 23 H Ltk B-E 2] 9} ] wa, o) 322] 430l A
25 (A27HA 7P B8 A4h Aol BAE 1L, T d ol o regh T,

il
A el A 4a Z%ﬂOﬂﬂlﬁPOH/\]i 7%]4‘}?'5}04 ZE

gAM el hash() W& T4+ AMHE3He]

sttt s A :VE% 719} T2 A AW A= o uet 2 A EP%]% t}; A& =91, <<Pyth0n>> £ -539294296
OS2 HA T g Qe W, S 2 AR T2 EAFE Q) (python) & 1142331976 = A & 4~ Ql5uth 19
O siAl ZE+ o] A2 WR g A& A4ste dl AFSFUth ZE sfAgho]l th& 71 &
Astial 7k std, 9 g7t 71 & A A SHE Tl 45 Al -tk Y UTH-BigO 7|2

O(1).
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941 A Blo]E 7L 7 ghol A AR A ghe ALg3kel 72 HEU T 717 b AR ol W,
ghol WAF 5 oA, A= W38 S dFUh a8 7] AR WG e FAL 120 94
2 AHEE T e &5 g e, AUl N FBL 05T 5 Utk 13 g, 94
o A -2 AR E 3o el : 5HE B Al gro] B 7] wiEo] 22 5 gFULh oA e Fo T NE Y
A A 2ol A o] S gt

A 5] YA W b o1 X A ke R 7hA 3
cEL(AA D) R YAES A G 2L FoR A lAEE ALY 2L 5 917 oz
455 e ol Bl

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

= FHA S AFSE (1, 219 id7 A WAl 29 AT 2 7] w2l KeyError o 2] 7} A g
Ytk &, 9449 8 7]+ is7F obY gt ==& AF§-3to] v w3l of i th

e YAEE JZ A u AR S BE UL 71 AA QA g 2ET A sk FRE 25 4
RN, BAF FE 7L Fol Fzof w4 Q) 7] wfFoll 2HEskA] syt

o YAEE 7|2 3 §3A UL AR A Al = A] FEF AAFYTH o] AL AA Y AFE g AE
EFARAES W 22 Y FH317] & HIE HFYT =Y ST EHANS
MEPUth d.keys () & ZE #2941 712 AT 4= Ao

- 9AYE V2 AR EE B AEES 917 AROE BAFUTE BEAE 1 e AR 5 Js A
2 4+9) AR who] ohu ks A YU T 2l 7 S
712 g9Av el st ArA = A
a3 oA, A AR AR E R 2Es 4o & dHyTh
P23td o] 2412 3|95k 22 o] YA, A TS Ao AHE A
HASE BE 71A 2o dads Yy
E A 71 FR) o AFEe BE w5 AA9 S
Fot DT £ = Ff of Ptk

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

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

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

A A2 BBl AF WML SN 27 e e W ER ] T d o s BAEel

G AANZE gAY A=Al FA GOl T ol == 02(F ol._eq__(02) is True)©°|H
hash (01) == hash(02)(Z o0l.__hash__ () == 02._ _hash__ () oJoF &t} o83t A3 A}

2 3554 Lotd gAY 9 ohE Al 71 727k L5 oh
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ListWrapper©] 2, 21 2121 7} A1 el 91wl o3 © 2 ~E v e
erolof FUTh &7 AR} o] & L2 Al F55A 28 Aol el F83) A2 F07}H o] A

R R L LSRR RO SR EE RS

3.21 list.sort() 7| HEE 2|AEE HIESHX| Q= Ol FALL1?
o}

B%5o] F28 ATl A, B ALY A9 I AES B 2L @ Utk e, list . sort ()
£ nES AR A ARG o] AL 4714717 913, BEH P 2E S wBASA by ok
o7 31w, APE AL o] DL IAAT F A A e WAL AN LW A5 2 AEE Pofx
FEE G

A B AEE M E, WA W sorted () $4E AEIAUA L. o] It AFH ol el A A
GAEES UET, YT ThE BT o 2 Bol, 2 £ A= GAV 9 7] & olg el = s
e ke 24U

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

3.22 mO| MOl UE{m|O|A HME o= A XIE5tD ZHE L7712

C++2} Java 9} 22 A oj ol A Al 8k= R0l th gk Qe 3 o] & WA=
EebdS AWyt W2 A2 Aok Bl o B s ol HAIE
TS0k tl =] Avka AT

gol M 262 FA Wl FHA(ABOE BT + A abec BES F71F U 29 b
isinstance () &} issubclass () & AF&3}o] Q2B A S 27 EFH ABCE L8 s=4] 39 E
4 AF YT collections.abc R E2 Iterable, Container W MutableMappingd 22 &

ABC J < Aot

EE vAES} o g 2=
A&t Aol o2 =

ol Al A9, 74 L4 hG AT HAE FES B A2 A B WS IS 5
e

BEO G FL HAE AYEL I HAES AFTH FAN BE AE 0] 2 WAt ol A HF
om AET 5 YEUTH B ol BELS 23 YR AR ste] 4TI (A HAE) EATD
S ABUTh BAE 9l % o] A8 AHE St BERAE 9% B H o] 29] ZhTHEH (27 (stub))
o Be o] 4L AHg o] £F Ao HAE @4 Y%L th doctest Gunittest BE i AAAHAE
e YT Ag ool REY BE I 22 AWSE 2R HAE AHES TET 5 dHUh
AEislo] 2 BAE 2 ART ol AAD HAE FHE T HOE B hFE $§ Z2IAL
WS v 0] B 5 Utk AAR, ABdol s WAL 22 1A S $4S HAES 5 ]
W2l o] 2ol o F& 5 A%Urh & B0l append () MATE AR YR P AE o A 24

718l oF T o A sl o] 2 Al

‘Writing test suites is very helpful, and you might want to design your code with an eye to making it easily tested.
One increasingly popular technique, test-directed development, calls for writing parts of the test suite first, before
you write any of the actual code. Of course Python allows you to be sloppy and not write test cases at all.
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3.23 goto7} Q= Ol = RAULUL|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-e1se expressions) and loop (with while and for statements, possibly containing
continue and break).

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

class label (Exception): pass # declare a label

try:
if condition: raise label () # goto label
except label: # where to goto
pass
o) e PGalo] 2me] Fho 2 HL I AL 3 E3HA YA o AE 1AL ANA O goto] W
© 2 FFTh AN A EAA L

3.24 & EXIH(r-strings) 0| & g2iAIZ EE & YlE 0|R= FALL

7F?
g A, B4 0ol o A2 B 5 YEUTH B9 Ao gt o 2eAE BE S E BAE
ojAAlo] Z &L, EUA] 2 FAE S FH YT
g E2ALL AA G s olaAclx el E = ZEAAN(FE AFA Azl g g =
A s 5 Q=S AR YU B 22 AN E DA b T o SUAIE oel= 055
D2, G 2ALL o2 HEeA GETh TR, o YA ol 20| % o] FAD WL E BAE
AGR 4 A5 U o] FALr-EADe] O EH FAo R A5 w2 A5 T
A= 2R AETt 49, BE ARS A28 552 SN 5830 folsdAe
f = open("/mydir/file.txt") # works fine!

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

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

3.25 2ff mlo|MollE O{ER|RE tHAg I8t with) 20| Yi&LI7?

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

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

ol oA, ol # T P27 Ros Yt
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©BAE shaZ, Avto] 8l Creo) 2L THE ot 38 B AL FEE, o @ WL Y= 3 A
B HshA| & 4 U th o] 2lo] A o] Be] 2 A AUTH- At el 4 Aot Aol BE MAe]
AFZE LT QFYTh
stol e 52 Y2 AHFFUTH AY A7) ol W o R BES} F2F A vg 5 YUk WH
AEZREL A Foll AA o S AUGAAT = A5 UTh o2 A Dt gl 7o E = o]d
e e FaH e FAA & gtk A WE, A We mE ] o Bl HE?
A& £, b3 22 ESAd YA S AN L
def foo(a):

with a:

print (x)

SUAL (a) o (x) ehe lHl OS2 E A} glofol drhu AR e e, shol Wl el =
gElol Al o] 218 el T 2o] gtk 74, (a) 7F 5ol W o BA BUZR (x) hs Ao W}
$1.0, with 22 o] 4 ALSH 7R HATHA 3], sho] e 54 E4L ol AdS WA & o] YA

fis=ngieg

T, (with) & FARE o] 7158 FR O (ZE EF )2 U=
T AFUTh 53 2ol sk Al

sl shol el FA 24T

of

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

Il
[
w

o] = 71] ZFA] ‘]_N ;\]_9_:

5 =170 H
ref = function(args) .mydict[index] [index]
ref.a = 21
ref.b = 42
ref.c = 63
olF A4 Ftol oA AP Aol AR F =, F A AL FRAS At P otH HEE A
$TE w0t $ASE s

3.26 if/while/def/class 20| Z2£0| 222t 0| FAUL|7}?

FEAE4E Fol7] A8 BoF Utk (B A ABC dolo] A3} F shtduth. o] 2 nefsi &

if a ==b

print (a)
F A Aol ol DA Y 7] A FHBHAA | FAQ Rl ol A & 0] o g A ol A& Al &3t
= % AHg gy,
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3.27 mOM2 2l 2|AERI RE 20l EHE SIEELINN

shol e P AE, FE R G Tol $9 EE F4F 4 JES P

(1, 2, 3,1
(Ya" YbV’ ICY’)
d = {
"A" [1, 5],
"B" [6, 71, # last trailing comma is optional but good style
}
o] & 3 g3k HlolE B 7HA o) 7 A&
2B, RS EE gyt 2lH E gro] o] Soll 24 = A7, old sl dxE F71E o7}
Q7w Eol 848 275717 B A4t BY o8 BEA dhn 22 AFL R S E dg U
A5z YEE P ADe] ojel L oe 7 BAT 4 dEUTh o S1:
b [
"fee"
"fie"
"fooll
"fum"

o] glAEo = 7HY 847 = AAH Kol A vk AA R = A 7HA] 84 5 Uth: (fee), (fiefoo)
st o] # oy YAE FIE 4 dF YT
o

A A
2= 4o B AAA 2= dEUTh
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olo
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joll
==
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ol
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(Python} ©f| ¥

A A7} 77 2
A .

4.1.2 math.py (socket.py, regex.py S) AA T o{C|of| JYSL|7}?

Yot

Al_u

[e]
AR

|

o

7ol 2E

(-py);

=
[<]

(o) Al 717

L.
T

shol Ao

);

=
[S)

R & (.dll, .pyd, .so, .sl

.
.

el

2 E 2}

L

3) C2 A= dF

import sys

print (sys.builtin_module_names)
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413 QUAOIMN IO ASYES M THUR BHE{H O{EH| SOk BHLI7H?

Ull"'

FAAE ok gtk 22 E 09 wEt 4 /s ok A WA B2 412 A%ekn 1 H o
shol 4 Qe =2 B 7 27} 9lofof it

A HA = chmod +x scriptfileo]i} o}ulE chmod 755 scriptfile2 A3P3lo] 3= ).
= WA ole] A o 9 B 4 etk A e B e 08T g

2 EL

=Z=9
==

rlo

#!/usr/local/bin/python

shold QB melE 7} EREo] AXE AR o] 2L A s] U R WA 22 A3 AP
~aYEs st AHZ e Y 9AG SAHOR HES Hefd, envERIAL AEY 5
Sl ch sholal UEl =267k AHg A Ao D E o] Qo AR She, AS BE YA Wl

&2 A A

#!/usr/bin/env python

O] AL CGl 2T Y E o] AL3HA] nPA A L. CGl AT P E ] PATH 4= £F H 4 Tol kA, JE =g

Blo] Az Ao B =2 Ag-sf oF T

tﬂ}Eﬂ]E A& AF 24 o] 7+5 AFA] Jusr/bin/env Z 2 I o] AT E=env Z 2 T 0] ofo]
SFUth o] A9, 23 22 S AIET 5 A5 YT (Alex Rezinsky & 7] Y th:

#! /bin/sh

nmww.n

exec python $0 1+mse"

2L ol Zo] 2T HES]  doc_ FAE S Aot AJUT T2 S Tt 2AE
CEL Rt

liidccii = """, . .Whatever..."""

4.1.4 1lO|’M & curses/termcap I{7|X|7} }ASL|7}?
a2 Hﬂﬁé" A ZE o)A Aaxwjxa2 V2o g AuYE A& & AT Modules A B
51 2] o] curses R ES E3 YL (A= Wl 2T = AL ¢ PF5UT - D=8 curses &

%th)

~
=

E]H
=
=

=
[e)
-

curses REL 7] E curses 7| 5 ut opu gt AL A EAF A A Y, = L npe A 2 QDI -2 neurses

2} SYSV curses o] W2 7} 7] 5= A G Ut o]+ EE°] BSD cursesu} A= %oé A A &} S 8= 7
B e A, BA §4 BAH £ 0SEL ol AE o] Mol &34 @b A AT

o

L =3
A% 2] 4% consolelib =&

4.1.5 TlO|M0ll C2Q| onexit() 2t SS &t Z10| USL|7I?

atexit BE-2CY onexit () & FAS 5§ &4+& AT UTh
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4.1.6 Al X2|7|7t X%tSSHX| = OlF= FALULIN?

7

ok
s
Sl

A2 AIZE A 77 2Rd A FFo2 Ads = Ad Utk ol 2A Z&g Ut

’handler(signum, frame)

mebA = 7h] olzkE Al of gt

def handler (signum, frame):

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

0
2E Y7L A5 YT doctest EEL2 EEY SA2EH &= AAE
20 A3t 28 S S~ AT A SH I vk
unittest EEL Javal} Smalltalk Bl 2E Z & Y304 2l H ¢ WA H2E =g d93 gyt
HAEE O g4 3t W, &8 =22 a0 £2 ZE4A YAAS AFEsoF Ut =
Ao RE VS T FdadAEZ fAestsio Eytt- 28 o= w2 22 193 ¢ M2 7
Agstes ek A7 AFUTF A G A5 AN 27 A G A 2H o2 7] wj2o). =3t =2 7302
E WA= Aol o =314 eolok gt o] E A st HIAES 7 7 AR o H 7l Wl &g Yt

22 (A Hd =) & et 2L AES

main_logic ()

if name_ == "_ _main__ ":

=299 Wl BE Shee] Y AAY 4 S AU

Ao =2 T TR AL Fo FeS BA RGO T o] BAL AATFE HAE §4E
Aok FUL eo) BAEE AESE HAE A9 EL 24 RED} AR 5 A5 Utk o] AL
Be A A Y 2 A, ol do] o} 7S 5] mEel B HES A5k (22 Hd IE)
9 7 HAE G2 AYStel 1Y B B 243 A BE + dEUch WMa1E 47 2

if name == "_main__ ":

pydoc BES Tholdl 42 TES] HAE o)A HIMLE 5 5 gl5rith ¢551 2= oA API
AN E DL oL epydocI UL Sphince SAEY 8¢ TFT 5 ik

4.2. QEHEQI &S 51
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Fux Wy ole 2 AR A A o] dFUTh cursesE AR 3] o] AP L £ = AL AEA
curses= W] 7] o] A3 = 2 E U TH

43 Ag=

4.3.1 ABEE ALESI0] OfEA =22 ELIII?
_thread 2E°] o}d threading EES A& 314 Al L. threading 52 _thread 59| A& 3dl=
Az meivleln 9o TAE £IHE TR

Aahz 7} ZFAl 9] threading AF<5 4] ol A]
OSCON2001/ & ZZ3AAA L.

ta

2-& A=Y t}; http://www.pythoncraft.com/

40
F—H’

4.3.2 N AB ST} ORA

H
=
0
mn
>

| 8= A ZSLIch: o O77I?

M 2Y S FES Aukal, BE AYEs EHUT W 2d 7R we) A o], At
42 T A7) fEUTh
A 44 e w2 Bol RE 20 4R UE 388 20 FAL 2k AdUh

import threading, time

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

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

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

I} oAl (B2 SHZA) 8=
AA™E HYYTH I o] & 08 2=
%7l W2 d U

e 2L A9 T4 A2 REe AL FHS 27ohe AUk

WEE AP ¢k, 3 o st Ao APH =
q = 2 u7kA] A 28 =EE Al ZEHA]

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

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

time.sleep(10)

time.sleep() & AT FL A ghe F53hE thAl, A5 AnhE] HAUZS AHE3HE Ao] %
ok 8 oA olel ol quee R BTl 3 ANE Wi, 4 et gd ol 222
215 313, vl ABESL AU E 4 phEel RS PEE s AT

52 Chapter 4. 2l0o|=E2{2|2} &% FAQ
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P
w
w
o
el
1.

LA A= Zhol] 2HUS oY A BHEELI7?

M A& WUHL 22 concurrent . futures EE, 53] ThreadPoolExecutor S A& A& 5=
A9,

T, sz eSS AEetA Alojste |, A4 =2 & A4 4 d5UTh queue ZES AHESE
o A% B2 THHL FE HEAA L. Quene FA2E AN BHE HAT ol FBE £
.put (obj) WA EL} o] & WkEsLE (get () WA EE ZEFUTh S+ ZF 2 o] A s] sk Hvt
AEH =S st=d 283 55 A2t

kol & S o2 25yt

import threading, queue, time

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

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers
for i in range(5):

t = threading.Thread(target=worker, name='worker 2i' % (i+1))
t.start ()

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

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

AR Tt 2L Eol 4

o,

Futh:

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

Worker <Thread(worker 1, started 130283832797456)> running with argument O
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3
Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5
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AT G- 285 APAE FXAEA L. Quene FH 2t 750 TFT U &S Al T

q] Aoz Ao o

LrL
K

HA

5(GIL) o] AF§] o] 3 Mol 3jike] 2@ = o o] 1 VMo A Aas =
2600 5 AT H G AHE A ope

S A 44T 5 AUk GebA 2 vole 3iE

uﬂeﬂoﬁs}ﬂ uﬂ?*OM]/H ESee RECTH ZEE shold 223 B A A2 A Ytk

)20, o 21 25 WA 7] S A PVM Hho] £ S= 23 o] th 3t A 3k o] 317 B8 s
A ou Ptk 4PAoRE, o AL (AR Ao Holt) WA P8 Y (A4, elaE, G4
5)9 B Mol ta 2ol AAz X AL o mgch

1

9, o2 AL B F A A J U (L, L1, L2+ 8|2 E, D, DI, D2& g9y g, x, y= AA, i, j&=

L.append (x)

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

)AL ohdUTh:

i = i+1

L.append (L[-1])

L[i] = L[3]

D[x] = D[x] + 1

thE A E A she A2 AR Fx 7100 228 o 259 _del () AINEEZEE
Ggom, o)t 9FS E 5 AFUh oA g PlaEe F AN 0 53 135U
e S, Fe 2 E A L

4.3.5 ™ QlEZE|E §& MAHE +~ glEL?

Ao 22l E S(GIL) 2 FF sto] A= ths Z2 A4 AW 7 73“01] ghol W2 v 2] sk+= ©l el 7t
Aotz ARG YT (A9) BE ol ZEVHGILS AL Jle Fetoll - A3 stE L s A, thg 28l =
gtol 7 I3 o] AHE A @ & Bhte] CPURE A6 W—?‘?qu/]'-

ghol# 1.5 Al H o, Greg Stein & > AAZ GILZ A AL AL Fo2 hA g 232 3 2] BE((A
T2 2d9) A S FEYP5 Ytk Adam Olsen F = 19 python safethread = 2 &) E o] A -3 A}3F
AR sAPLUTE BT, F AP BEGIL A AS HASE o 23 AlWe 2o ko = ol
T 2= 5ol F43] BolR ‘/]‘74'(34‘015—30%"4h%‘4‘jr)-

Il 5 CPU 7| Aol A Sto] W& At 2 AHE 3 7+ flths 2 obd Ut of 2] 28 = tj Al 9

o] ZZ2AMAE FAYES Bast= 54-4 2 2 k3] &) of 5,3'14 t}. 28 concurrent. futures _u_g-/]
ProcessPoolExecutor A= 218 A 3= 9 WS AlFT YT multiprocessing EEL
2 DA Ao e Aol S B U 0E 8 AFE APLE AFF U o
CHEE AEsHA AHE-3= 2= =50l §Uth; C 2= A8 3ho] A zko] 2.2 2
B2 A A= C 2E0] dE B CILE AT T E 28 =) oW 2
F Jd5Uth z1ib2t hashlibe} 22 5 FF gfol B e REL olv] o &

ILS A3 Aol olye} °1E4 ﬂﬂ AE] Folojof sttt A= AFUTH 18 dH AdE =
AAE 7T 5 Utk B35, ol A= dojd 7Aool st w2 AA £ o] EX

ok Jkﬁ,

Q

N,
i r]°
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BEE 7HA I Q7] wffoll, A FY ZYhel 2 APtk o E =0, 2 -8 5 ‘C‘TEX]’O:]O] 7HA]
AUtk o]yt A= Qe =B AE] 2 o] F8 oF Futh thE AR ol = A AT B = (free list) ©]
AFULE o] A HE52 A Z g E Aej= °1£°H°F5J145P ojf] Ao g 71]’“5“45}

223 AR G ®E 22 BAZE L7 wf o], f3hgk Al ZF kel & 4 9 LXL’E gA~HEFUh
A A g2 o el fo] 159 AA A e E Ei 2 ¥ A oll ZV‘HP HES 4 Qe AR

o 1

WESES I T IS b5 ol Hyh

A g s QEmelE g 27 Brhe, 4 J e ze g M Ee
2 T U7k

4.4.1 1l s o{LEHAH AtM|EILI7Z}? (22|20 CIE Tl 2R E--)
os.remove (filename) ©]W os.unlink (filename) & AFRSFHA] L AHA = 0s R ES X}
AN, T3 TEFUT unlink () & @8] o] ol that F Y92 A 2" 529 o] 5 Y YTh

R E 2 AAREY, o5 rmdir ()& AHEIAA 25 BE W os.mkdir () & AEHAA L. o5,
makedirs (path) = £A3}A] EE=pathe S YA HEE HHFYTh os.removedirs (path) = H]
o1 2, 51+ T B 2] 2 A AT ch; A El A 2] =2l 9) 1 1] §2 AAShel W shutil . rmtree ()
2 AL B A A 2.

g o] &L vlH 8 ¥ os.rename (old_path, new_path)E AFE3HAA] L.

Hd& A=W, f = open(filename, "rb+")E AFE3lo] €3 f.truncate (offset) & AFS
S Al 2 oﬁ“setA 7)1 232 @A & (seek) A AU os.ope n() o2 949 9de A% os.
ftruncate (fd, offset)X YFUTH 974 fd= 34 712 (F2 A4 Yt

shutil EE| X copyfile (), copytree () YW rmtree () & &3 st Lo A FE o= B 347}

ZAH o dFUth

4.4.2 0} O{LAH EAFSL|77}?

sapghulol v e Hlol Bl W41 S 971} 289, struct BES A83HE Zo] 44 FHUTh uhelv e
dlol Bl (25 57h & ZeHE EALL AsIA shol W AR WHT 5 YL Ptk 22l 3 1 vk

7Fs e,

o2 Sol, b TEE HAc|A 9 AT ek Ao T AY 2ubo] = 59} Bt d-vpol= A5 E
A3k

import struct

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

ER EAGY (>) =0 AL ol EE FATFUL BA (b= kel (FE short) F5) @uol E)
£ 93, (I FALAA Shte] (2 (long) 5) @ukol E) & 2% Th
5

2291 ] o] 6] (o 8 Sof int} float®] 55 2] 2E)9) A$, array BES AFET 4 E 5T
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Z#3: vloly e dlolEE olm »2ejw, vlol g R 2 5d-g Fojol ) (o] 7] A&, "rb"E open ()
o7 AT}, Al " (7] Bz S AR e, stdo] BlAE RER T f.read () = bytes A
YAl str AAE v oh

4.4.4 os.popen() 2= THE TIO|ZO[A os.read() E AFEE o~ §le AXME EYLICH

felL|7}?
os.read ()= 99 39S e Zre 49l 3t 7| A Fole AeE Y Yth os.popen ()
2 W open () fé}—r of] A ‘C‘J%‘r?} PJVE‘—S— ol u4F 9 AAE Ut WekA, os.popen ()
OE WSl A gto]Z pof| A nHFo] EE Q108 W, p.read (n) = AFE3l oF Tyt

4.45 =2 (RS232) ZEO|| O A HMASH|7}?

Win32, POSIX(2] %2, BSD %), Jython2] 73-¢:
http://pyserial.sourceforge.net
FY29] A9, Mitch Chapman 2] F=4l A A &S FZAHA| L

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

vlo] A vt AA| = A4E C Y 7R 14F A3 AS I YT
Y open () 45 53l golHoA vt g & 51 A o] H9, f.close ()=
y}o]# 9] J““ﬂ/\i — ﬂOEJ/\lﬁh- }—‘%C =

uf £2] 3}3] 2] A ZP o2 dojyr|= gy ch

T2 1} stdin, stdout & stderr-2> I}o] X o A 583 A] A 2l= =0, C GA] o] S0l Al 553 el & F o817
=Y YT sys.stdout.close () & AW stol =5 5t AA|7F €31 A2 FAH A T
AFE C Y 71=AHE €4 g5 Uth

o] Al 714 % Shitell thet Hi C 5 7648 Bo el ®, WA o] Ao] FR of el Ro] 5 4L A
solshof P th(el & Eo), VOB SB35l & g mEe] £5T 4 dFrh. 120h, 0s. close (
B AL

shol 4 5hel A7) &

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

=

rlr

SAE0 1828 44 A48T 5 9

fy

SI=8

45 HE3/QIE{Y =2 122

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

glol B ] g @3 H A mf Q9 internet 7} netdata S FR A Al 2. FFol Mol = An) 3 Zgto|d

YA xS FFote vl =20 He B2 280l d5Uth

Abg 7158 =8| 4 =2 2 9k Paul Boddie 7} https://wiki.python.org/moin/WebProgrammingof| A - A]
Ze gyt

Cameron Laird+= http://phaseit.net/claird/comp.lang.python/web_pythonol| A] s}o] A §1 7)< o &3k §
&3t o] A RS FA A dch

[t
A
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452 CGl & NESE o{EAH L H &~ ASL|7F (METHOD=POST)?

=

POST & 27} 91 o] A& AR 21 A5 o] 4L 7] 538

]

5 5= e /)= nEs

o. Th3-2 urllib.request & AF&-31= 7HHsE o U th:

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

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

# connect and send the server a path

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

AdutA o 2 HAME AFJH POST AAHe] A, He] EXAFE 2 urllib.parse.urlencode () & A&
o Q1R of THofl FoFFA A L. o E 5], name=Guy Steele, Jr.E H Uz H:

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

1= 51_7]:

rln

]
H-© o1 ALESHE T ) sk 19 A1, o L SMTP el V8 A Ao

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

45. WEYI/OIEY =22 57
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Y2 AL gl k-2 sendmail & AFE U T} sendmail Z 2 13 9] ] X = A2 ult) o5 Ut Wl 2=
/usr/lib/sendmail, |2+ /usr/sbin/sendmail. sendmail "]+ <& #H o] X 7} =20] & AJ T}
MEIE+= o3 25Ut

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen (" -t —-i" % SENDMAIL, "w")
p.write("To: receiver@Rexample.com\n")
p.write("Subject: test\n")
p.write ("\n") # blank line separating headers from body
p.write ("Some text\n")
p.write("some more text\n")
sts = p.close()
if sts != 0:
print ("Sendmail exit status", sts)

4.5.5 A 79| connect() HIAMENAM E2ZE u|st2{™ o{=LAH| sHof SHL|7}?

select BE°| 279 v|Z 7| /OE A QA5l= o £5] AFEEH YT

TCP A 2ol 5 HA == 37 A, 2AS v B2 R AT ¢ sy 1d v+
connect () & 5@ 5, ZA] AZH AL (A0A 715 Aol deUth ol e WE S .errnoo] 7
Sk o9 7L AU Th errno. EINPROGRESS & ﬁ o] 1Y Fo] A ek, o} 7= A Aok HE
Wyt OSwith ok gt& Wl A, of 212 o] A|aFl o A Sl o] whehs] =4 2HQlsf oF Tt

ol 9] & vlstd connect _ex () MINEES AEE 5 5 U ermo ek Rk U T 25k W,
% connect_ex () & A 2T Al’“ﬂl’/‘r— 0°]1} errno.EISCONNS ¢ A5 922 Ve YTt
—EEoladle selecti Agdste] & 4 A=A FAT 5 A5 Uh

F3il: asyncore BEXH B2 UENZ Z= 24 A tisll Zald 92 A A2 Asd U
Al 4E2E Twisted 2hol B2l 2] & @8] AMEH = 7] 0l S iyt

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

4.6.1 mtO|"Moi| CI|O|E{t| 0| & ufF|X|of| CHEt QIE{m|O| AT} /}S LI

o,
DBMY} GDBMZ-2 Uy F 7|k Al o] th 3t A Bl o] A% FF Ffol Mo 28 o JJFULE AF a3
719 A E gl o] | o] A8 Al F 3= sqlite3 REE 5 YTH

o 2 A o] g ul| o] 2 of th 3 x| o] AlF-g Ytk AHA| g W &> DatabaseProgramming wiki page &
FxepaA L
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T2 ol A= vl A A Ao AL (o] dd 9, 27 T
RAI R, shelve 2fo] Hef 2] &5 pickle 7} (g)dbm= AH-&-8ko] o o] & ahol

e A AZE 5 a
AAE E3H5t= 94 2 (persistent) 7] F -2 25Ut}

import random
random. random ()

o] Z1Z [0, 1) H
ol REd=E® 7

e randrange (a, b)+=[a,b) Hee A

Ea

e uniform(a, b)+E[a,b) HHYS K=

flo 4o
2J_4

o

J

off

B>

-

N
T}y
_‘>i

]

[-'E
T
E.'O{_',

<

In}

e normalvariate (mean, sdev)+< A (Z7F$FASH
A3 n4E Pt AA20A AH FE L) 79
* choice (5) & FoA A2 A 7244 248 A=t
* shuffle (L) 2 B|2EE Al A oA A5 S FA9 =2
o N

Y52 oA o] G ATV E BT A A"
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o
ol
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rlr
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fu
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5.2 C++Z LITS| st & QS & USLII?

o1 Z 2 = (include) I FH ol extern

ZHEIT Corell S C £8 152 4T ol 4 o
e oL, HH;(]B‘]——/ _1]— ]4‘7\_ ‘_]E‘]_L—_L_ E‘] 7]— i%g’ 7—}" -‘;j'—/': %,]_'oﬂ extern "C"% Bﬁqu]'/]\:;/\]—‘o—-
AAAE T 101 3 (vate) Coe AA L A $2 A 74] ol T

()]
w
o
i
|
rr
N
rlo
_CIJ_
o
i)
C
ul
=]
ro
o
30
i
C
3

2%
YA wolSola BT C TES YA AL duTh

CEEERR

A ghol A ﬂﬂo} %ih YHE Cu C++ o] B gl g o o]
5 C++ ol B g

HEH} d4-E SWICH 22 =72 3T 5 9
g2 oty ch
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Al
=

5.4 COllAM 2|9 mto|M 2&

o
A
oz
x

02

g & JASLI?

FHF=HAY =T PyRun_SimpleString (olH, ol =2E main 9 AEAEA
A9 B AL AAE 232 4B eH 02 Wk (SyntaxErrorE E el o9l 7} B Ao

sty th o W2 Alo] & ¥3Hd, PyRun_String () & AME3H Al L ; Python/pythonrun. c
£ PyRun_SimpleString () &8 FXIAHAIL

5.5 COlIAM 2|9 mto|M #BIAlS O EA EIIE &= UASLIN?

ZEof A L]—% PyRun_String () & start 7| & Py_eval_input= AFE351] TSI AL ;
T 24 star, F7bskal g kg o

5.6 m}O|M ZHR|O|A CZHS O A =EEH|7}?

=]

FARCIE=

gl

]L AA 9 o wel o5 Uth 5Zo]H,PyTuple_Size ()= Z 918513 PyTuple_GetItem()
< ARE Q929 FES NAFULE BAEE v g 7HA I A5 U PyListsize () 9
PyList_GetItem().

Hlo]E o A=, PyBytes_Size ()= Zo|E HI35} 1 PyBytes_AsStringAndSize () = Zh Z o]
D 2 CIE & AF Ik sholH ukol =@ AR () Wpo] E& E 5 ol A € serlen )

2 AT 5 Aeol FAAAIAL
AA S e 4 }%}Eﬂ 4, WA NULL O] obd #] 213k th& PyBytes_Check (), PyTuple_Check (),
PyList_Check () S& AI&3AAA L
£9] (345 Ao 27} AT e sholl AR o] vl e L4E APLE HgiTh- AM &L
Include/abstract.hE ¢ 24 Al 2. PySequence_Length (), PySequence_GetItem() 53 Z
2528 RE X80 Fjo] m AlA2g} e H o]~ & 4 Q1S Bt O}HE}%X}(PyNumber_Index 0
%)E‘rPyMappmg APIS] w33} e T2 W2 83t 22 EF5 A AP h

5.7 Py_BuildValue() & AF235t0{ 22| Zol9 &
FAYULIN?

Ml
o

Olc= = digd
—_—— O H

o

28 4 g Uth B4 PyTuple_Pack () AHESHAIA 2.

5.8 COllAM A2 HIMEE O{EA S ST

PyObject_CallMethod () t}; LA Ao HANEE TEIE= Y AL 5 95 YTtk il A
T AA, ZE2g A= o5, P _Buildvalue )oll AHEE = A 22 29 BArg B °1Z}%k?MDP
PyObject *

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

HAEZE e B AAAA g Unt - ol AR A8 =5 A5k w3 g
Py_DECREF () & A ]2 of 2] oA A5 Th

& 01, Q121 10,022 3} AA Q] (seek) HAEE TE3eIH (3L A ZAE 7} (f) 2t 7H4
Yreh:

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

}

PyObject_CallObject () & 4 AA EF gt FE S A3t =, A=} Qlo] & TS 1,
format2 2 (()) & A3}, 3le] QAE SF-E T &3 W, AAE FEE FHULh & 59 ()

é.é
m
rr
O
rin
!
mjo

5.9 PyErr_Print() 2] £& (Et = stdout/stderr2 QI
oA EsLnt?

glo]l M FE A, write () HIAEE X Q= AAE ALY A L. o] AAE sys.stdout T sys.
stderro] th Y34 A 2. prmt error s T E3IAY R EFo]all AYS o] FFIIEE FAA L.
a8l EYL oy o write () HIANE7FRYE 2o Zyth

ol@A &= 7ML+ WH L i0.StringIlo FH S AFR 3= AY YT

>>> import io, sys

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

>>> print ('foo')

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

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

hello world!

e AYe SAFE SR 9 AA L theH 2EU T

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

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

5.10 COllAM mfo| M2 = ZEE Z=0l OEAH HMAEL|7I?

The 2ol BE AR e £AEE 2 5 Y5y

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

< oHF Y2 E 84 Ao (5, sys.modules©f o}F o), o] AL RES 2
2] 9k o th3] sys.modules ["<modulename>"]19] S ¥E3gUth o] Z1& ZES oW o] &
A& gA =l FoltAAlL —- A 2785 =5 5} sys.modulesol] AF=H =5

to] R52] o] ER|RE (S EE Aod ZE o) ol A2+ d5uth

ofl W g
Y o

i
e
o
o
o
o
:g
m\l
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’attr = PyObject_GetAttrString (module, "<attrname>");

A A5

rr

T 5o = "o g Ydl7] Y3l PyObject_SetAttrString() & SE3}

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

1

-

N, 40, o0k

2 o >
b
o 2
oo
E&ﬂ >
A"
:L

| whe} ol 7h4 42 B el SUth o] 492
Ao A uA e, sfold duy A2del 3
—mhebd C TEA (EAE) L U0 AR oA §L A4 T Aol Crt
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i

24 o > {4
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I8 M fo

o
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+

o
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*
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o,
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rr
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=
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%0,
oy
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=
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>
fo

5.12 Setup LIS AI25I0] R EEZS F71M =0 make 7} AluljgtL|C};
2f :L%*al—lﬂ}?

Setup & 7| 0 2 Zuok 5, Aol Yo WE Z2A| 27 AP (o] BAES 3 A3eiE A
AT A 22YE o] AR, o] MIE IR ALAA 18 82 EAT D A7} G A

5yt

5.13 =& o{E A Clu{dEtL|7}?

A o2 2Ed 2go] GDBE AHE T o, #go] =T W7 o) FoEL AT 4 5

_gdbinit LA (E& BIA O 2) h PG F A L

br _PyImport_LoadDynamicModule

a9 th2, GDBE A3 & of:

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

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

gdb) br myfunction.c:50

gdb) continue

5.14 Bl5A AIAHOIAM TH01H 2SS HIUstD AXITH, YL THUO|
QELICE of AFELIM?

o 72 Z4E WA gho] A o)W G5 Hut gt ol B3 thgst 3ol XFH /usr/lib/
pythonZ.X/config/ o ﬂﬂ 7} 235 o] 1A ek5 Ut
=R 4, 223 51d-S 422 python-devel RPM & A %] 314 A] &

d v ¢ke] ¢, apt-get install python-devE A3FAA L
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515 (ERE )l (EATE UH) S oA TEE = USLIN?

W2 shol M A AE = E Y FAS FU
(el E Eel, (if) —r4 A 2g AL AL Bt 4
EAFAT, o] faFHA grow ZA] By o g WA

gto] Mo A& codeop BRES AFE T
o] & So], IDLEZ o] 1S AM& 3 )

A
CoA o2 A 3= 7FF 4> v e PyRun_InteractiveLoop ()& ZTE3A (o BE o A &
A), ol AH Z B H7F 4H S A g3 =E 3= 2 YUYt PyoS_ReadlineFunctionPointer ()
T2~

Ao R ABA A A BHE e AEE AR FE AUtk AT AL vodules/
readline.c®} Parser/myreadline.cE ZIZSHA L

T mRE ynA $8 228 2 sHsoA YgE vho) A= E AR of 5

A& 8-S 7tk = 5 < PyRun_InteractiveLoop () & %X]‘Z;} Sl S = ) g4 D I e R

PyParser_ParseString ()< EE‘G]-_:_e error’}E_EOFS} }—%X E AAst=E A, o)== Y H o)
EaAsth = A2 v yth th3-2 Alex Farber&] T EoA 742 2 HAE H A G2 A& I
27 dY:

#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 0O;
return -1;

}

PyNode_Free (n);
return 1;

E AL FAH BAE S Py _CompileString () &2 Aupdsle 1 3= A YYTh o8 ¢lo
A3dE W, PyEval_EvalCode () & T&3t0] g E I & AR E AP HAA L. 18R ko
Us< A8 48 AZstaA 2. Aotde] Asfstd, oe] FEolA WAIA £ALS F=3L °o] &

(unexpected EOF while parsing) #*}g 7} 8] wdlo] of 2] 1 %] ©x] o] W& ¢] & o] R IR E 2l 54 Al
L. T2 GNU readline 2}o] B 2] 2] & AH-&-8h= &4 3 o Al U ot (readhne() = == 5 ¢ SIGINT
& 2SR Y 4 A5 h:

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

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

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

#include <eval.h>

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

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

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

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

while (!done)
{

line = readline (prompt);

if (NULL == line) /* Ctrl-D pressed */
{
done = 1;
3
else
{

i = strlen (line);

if (1 > 0)

add_history (line); /* save non-empty lines */
if (NULL == code) /* nothing in code yet */
j=20;
else
J = strlen (code);
code = realloc (code, 1 + j + 2);
if (NULL == code) /* out of memory */

exit (1);

if (0 == 9) /* code was empty, so */

code[0] = "\O'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + j + 1] = "\0"';

src = Py_CompileString (code, "<stdin>", Py_single_input);

if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || JFx MS>S>S 1" oop A/
'"\n' == code[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 ())

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

PyErr_Print ();
prompt = psl;
}
} /* syntax error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
{
PyErr_Fetch (&exc, &val, &trb); /* clears exception! */

if (PyArg_ParseTuple (val, "sO", &msg, &obj) &&

!'strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */
{
Py_XDECREF (exc);
Py_XDECREF (val);
Py_XDECREF (trb);
2

’

prompt = ps
}
else /* some other syntax error */
{
PyErr_Restore (exc, val, trb);
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
}
}
else /* some non-syntax error */
{
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
}

free (line);
}

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

5.16 ™o|x|X| &2 g++ 7|S _ builtin_newL} __ pure_virtual 0{&
A 32 = UASLIIN?

&3 (o) 2

g+ Y EES FHOE 2 EFTY, 3ol A2 thA] oA, g+ T AHG 3ol Thr
BES Y28 oF guith

Modules Makefile ol A LINKCCE W A 314 Al ), g++ & A& 5lo] of 2] B9 &3 =
(] & E9¢],g++ -shared -o mymodule.so mymodule.o).

EE!
EE!

]
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517 L HIME=CE 28 &0

Sof alsg Sal) 2%l 22

o1 = O

8L Yt} int, list, dict SR 22 WA=

~B 4TS A5 U

Boost 3} o] A g} o] B 2] 2] (BPL, http://www.boost.org/libs/python

do =
WS A FFUTHE, BPLS AHE 5] CH+ 2 A E B3 222 4458 5 g5y .
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o] AEe Wate Agol ohguth oln] Y= WY Fol A Z2IAL A s Ao % s of
REA EHT AU 28R koW, & o Aol 2T 5 A5 th

Falol | F N A S 22 Q= o)A, A= (DOS F) = (WP ZFZE ) o2t £+ 29
AT BB 9l 2 AT BE AES AM o A cnd B A el o] BE W& 5 UL,
AR T S 22 ALY (HE ZFZE) 7} FAH 7] wf ol o] st o] AA A& =A
A& 4= 9o oF FiTk:

’C:\>

obv} FA7hE T, 2 Hol B AEel Y& 5 stk 1 e e AL AA ¥ 5 %y

c}:

’D:\YourName\Projects\Python>

EL ol QIEEE g e 2w 19T Bk YTke AL L1 glojo}
£ 22958 9, volE nu g 5o, o= 9EE dgsel xe g

W, JEZ 2 HE 53l ol Hg A elsted o] DA Fnlsf oF 3}%1\%‘477}

£ SHOLE H171% A 112 9] S0tk

3}l return 7| & o g t}:

of,
W
ATV)
o
o,
A
i)
<
7
HigaC)

C:\Users\YourName> py

oh3t 2ol EAR U

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.

>>>

Ae = EHE (3
9% =

gue AUk 5 z
B 71 5Hs Fol A% 52 AN 2 5 YFUTh ol AL vel Al 4 4
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B /b A2 QEstel Flsha 1 AnE FAUA L

>>> print ("Hello")

Hello
>>> "Hello" * 3
'HelloHelloHello'

e Agel dsY meg dagAnE 2 addel ped AL e
AAE FEs™, exit ) B4E TEAAUL2 2 4
sl AES Y mExER Sopgrh

TS A& » 22 T3] » Python 3.x » Python(% % &) Wl A&} 22 A& v 77 F5-& FHolE = 9lon,
I AN FolA>>>ZFZEE E 5 %*Hv‘r o] A%, exit () S & AYCtr1-2z & 949
3 Aol AR UL 9Efol A @Y (python) HHES A3P3tE Fola, JAE|ZHE FE3HE HS
gy

oA py W o] QAo g, FAIL FAl Fo]lH ATHES E F JF UL Fo)H AT HE
A A2 Ad 42 & l@ﬁﬂorz‘ AdUch FAle] gfolH AT Y E 7 hello.py B 0522
GA o AR Y Xsltty 3, P zEx e T A gL g degon g i u o] Yo

FAE Y

C:\Users\YourName>

2elA o)A AZHE AR Fol py & A ko] sold AAUEES AT Aol py BHL 24
Ayt

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

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

A= 2ol X B2 sho] A A x| B A= o u] .py B39} 3+Y 53 (Python.File) & A2 1, SIEl Z 2] Bl
-py y

(D:\Program Flles\Python\python exe "$1" %) g /‘E‘?{E‘G]—,_ open &2 Id F3S A5

Uth o] A2 W ZFZEA (foopy) I 22 2THE AP hE70 SET A

Ytk
ol (foo) & ?:I ﬂﬂﬁkﬂ A3 YEE 2358 W PATHEXT 37 Wof pyS 3 7}3) oF gt}

6.3 2f iU 2 TO|M 2 A|ZEESH= O] A|ZH0] 22 ZEIL|7}?

JulA o & slo] ML Ax oA u]S w2 A A ZE 2] Uk wu] 2 5ol M-S A Zet o] 7hAb7] @ @
AlZkol ¥tk W B A 7F 5 Uth o83 A& JJrOMO] =934 TAE Ao g Hol= e
Ao A 2doA] & 2E37] g 2o gL o 223284 WSy}

o] FAl+= sl F HFE S npol A AA AZE o] FRH HAFOE DAY= AL - AsUTh €7
Hlol g A AU 9} A Ao 2 HE Qe BE AL B HIYIEE ANUE 2T 0] = 22l
AR AE WIS T9st= Aoz dE A gtk A A A vlo]# A AAF AZE g o9
FAL Folsle] AR 2 =AU AT YE=A FolFAA L. BE ot A~ ¢ly] ZFS AMEE =
TAE A, McAfee= 3] EA S o zUrh
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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.

6.5 *.pyd I}2US DLLI} EUSH|7}?

o, .pyd L2 dll o] x| gk, & 7}x] x}o] A o] %Qqq_ u} ok
I Q T, PyInit_foo () @—’Fg ¥ A] 72 31 9l o] of 3t
2w, ko] - (foo.py, foo.pyc 7+ ok 2}) foo.pyd S A o]
ByInit_foo() TES AET AYYUTE 9= A DLL & A&
o} g3 gy

foo.pydoll T3 A A &= A=l A foo.dll-& A A Sh= t] AHE-8h= % £ 7} ob'd PYTHONPATH ¢ &
FelsiaAe. £8, zrade dgsty) A foopyd 7t 91 & B et %‘JTU&, Zeade iz Yast 3
Qo =dilleo] 23Ut E&, import foo & 3}7] $J 8 A= foo.pyd 7} LTl DLLO A & 7] A=
AX :IEOH/H __declspec (dllexport) 2 AAF YT pydoll A B 72 = AHE 713 T &5
gyt

BAlo] foo.pyd 2 ©] 59 DLLZ 7HA]
Urth 3418 stol# (import foo) & & 4
il 43t 27]3)317] 94l
T 7 0] 7] wj-Zo| .exe & foo.lib

6.6 2= SE=ZZM0il ulo|MS ZE5t2H o€ A sHOk FLI7t?

o

ho] WL 1 A4410] DLLQ] &
Tk (o] Aol BASE A Fe A WA AT

:\Windows\System | A X g 4t}

= o
g
rO
it
T
&
g
b

> Ho
>

F 7R W o 2 slojHof B as 4 9GUtth 2 BFY 3T =pythonNN. lib o tist 3 &
ou) 5k, et B3+ pythonNN.dll o et =25 o v) JHE} (Qwk 27 pythonNN Lip
+= pythonNN.d11l of | F3}E 2$ (importlib) YUt 22 HAE Y5 7|7 Fogth
Aekgl WA 93 24e A gesgyth BE AL AEe Sol B4R gale) 2=
= A% % LoadLibraryEx () +8-& AH&3}o] pytho ANN.d1l S ZEaof Bk 7 FEa
9% © GetProcAddress () ZE|A AL ZOE 2 A28t pythonNN.dl1 (ko] M e] C API)
o] AN A 28 @ go g = AL e ok B Th W3 2= o] 2] 3t £ E] = o] M C APIO A 281 L
TEeEEC izoﬂ =3 A2 4 g5yt

Borland 7‘1—! 1}]]1 Coff20mf.exe & }\]—_9_ o]—Oﬂ pythonNN. 1ib S OMF & J.EE ‘iﬂ?}?}']f] D}—

2. SWIG‘%‘ }\]-‘Q—UEL oT 013-/] E‘“ O]E{S’,]— U‘“/\ b ]/)ﬂoﬂ/H A]_%—aé]_ N]\ﬂ] ?J’E},—:— _Ti]-O] o <(§J-Xc]-
2E) =5k Aol g5 qqﬂwmt%ﬂgﬂﬂg%@ﬂﬂﬁ$4}
2 ABE exe 3o P33 C ZES AR UTHDLL AL wkE D2 7}
Raske A% B

3. SWIGE ﬂZPUgA ] o e} o] Fo] Gt 23 FFCFHE ﬂo%‘blv} &
259 o]E0]leo?l A, 273} 4= 1nitleo()i Ut} SWIG A= & EH /\]-4‘16]-31 1n1tleoc()
23U o] A2 M= FH 27t AN R E AN 282 FH2E
2GA A CHEE exe 3t G 5 /J\I— ot 2713 T E STES= Ao BES FolA
o2 X ES= A T L7 tfE JUTH (o] 2 o] FA1E}HE A %}—?_ A AR Y Th
4. 7hks] waf A, FA2 G4l gt R E R dlo| A JE Z e H & 27|38 98 thy ZEE AT
P ENES

i ﬂi
By
3
i,%
d
T
o

#include "python.h"

Py_Initialize(); // Initialize Python.

(Th& sl AT ol AS)

6.4. TO|H AIYEOIM A% TIUS BHEE WS 2HALII? 71
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(o1 sl o] A A A%)

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

5. Sho109] CAPLe & = 47§71 gl =), ol 212 g 4lo] PythonNN.dll & ¥ & off 4185 =
A9H L2 QI MSVC ©9] 9] A3} Y e] & AHg-5ha W sl Ao
FA| 1: FILE * QA2 F 8 £9) (W £ $£5) 9 &5+ 2 49989 724 FILE 71 d o]
oh2 7] wj ol WE Aotde BN E AEA FFUTh TR AN B o] 52w e
$29) FegUTh
A 2: wh3kgEo] void 91 C FH49] 291 8 A4 u) SWIGE thg3} 22 F=5 AT th:

S

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

olo}, Py_None-2 pythonNN.dIl Y- 2] _Py_NoneStruct2}= &35k g o] ] 7-20 o) 3t Iz & &35}
E a2 YUt OA BRI, o] ZE+= HE Aode] FAH A AsiE AUt thS3 22
TFER UM AL

return Py_BuildvValue("");

Q.
R}
offt
|o
fu
rE
oY,
o
rlr
paLy
o,

A ol AL FAF A7) A= ZAA T SWIGS] stypemap H &S AFS-3
7HeFA = R HEYTHA = &4 SWIG 2 E AU .

6. A= 9 oI A s W A AP ES AHG3ho] shol W A melH B XS AL FL AL
o o et A 2 P B ALH I 5514 A QU 28 2], T2 (= wxPythonWindow
=W 2) 2 (native) <1H L2 H Z‘é R ol oF gy o] F2 uhol A Z 2ot A A5}
A5 YUth FAL FGol Wl ifos Q7] W 27 E NPLe= RE AR Py AT S gong
read() &} write() M| =& 233 E}o]a‘&j A (B 25 Hol=E)w 9lod =)

6.7 HE 7|7t LH mio|M A0l S AUSHA| =S St O LA
SHOF &tL|77}?

FAQE H<& AHE-3l+ A A3 grom, ho] s At Qb A (PEP 8) & E4HA Iho] A I = of tf 8
4 719 a5 o)A g AFEY E}- ©] &= &t Emacs python-mode 2] 7] 7k J Ut}

2E BRI A W 23 0] 28 E BT AL T2 A 7o) obylL ok o] Aol A MSVCE tha ) eov]
¥ o) 2~E AESH] GA AR YT S 52 wel ) B4 Al L Tools » Options » Tabs, 18] 11 5} Y
3L () Default) 2 3}l (Tabsize) 2} (Indent 51ze>> =42 A3}, (Insertspaces) E BT L HESZ
Qe

g £ 85 %J)r 2AF o] AR Q3] A3 FHlof] EA 7} LA Sl= H-$, 5}o] o] IndentationError Y
TabError & YA A YT £} tabnanny 2 5S A3sto] v x| oA e EE T
~% gaurh

6.8 22 10| 7| YAS &I5I2{H O{EA| dHok SL|7I?

Use the msvcrt module. This is a standard Windows-specific extension module. It defines a function kbhit ()
which checks whether a keyboard hit is present, and getch () which gets one character without echoing it.
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7.2.1 Tkinter

spo ] 3 E Wl Eofl = Tel/Tk 121 J gholl o & A A 2] g QUE}of| o] 27} 22 3k =1, tkinter 2}3 = § U o
o 0] oFup 71 (3ol ] th R vho] 1 2] vl o E3HE o] o= ) 85k A5 Hlo
ol o g /b & 98k Tkl o @ AbA) & Wj-8-& Tel/Tk &3] o] 4| & 2 8F4I A 2. Tel/Tk= 2 OS
X, A58 9 U E s sebg ok

7.2.2 wxWidgets

rﬂ
—111
1 m
o

wx Widgets(https://www.wxwidgets. org) C++ 2 24 al = )
W SAFAA HolEE FddS Zil*@ﬂﬂ} A=, = 0S X, GTK, X11 7} B AR < el
ZRA o1, B, 915 b oA Qo] Al E

=]
wxPython2 wxwidgets 2] 3}o] 4 v}l | 9 Yt} Z 4] wxWidgets 8] = X t} 2k7F F = of X x] 7= ~]_;<] o}

4 ol BA-S Fol T2 Qo] upHel AL AR T 4 QI BL 7152 AR E FUTh B
wxPython A& 212} 71 eEA} 7] U B 7} Q15U o,
wxWidgets 9} wxPython & .5 3 2] g o] 1} A o] 9] o] 28k o}1] 2} 4141 & A E ol A 0] AL8S 3 et

o
et gtol a7t A= T8 3 A2 L ZES YT
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7.2.3 Qt

Qt £ 2 (PyQiU} PySide S AH&-31E) o] L} KDE(PyKDE4) & 9] 3 ol g & A8 2 5= 55U Th PyQue @A)
PySide Mt} T Aot A%k 54 38 Z 2 192 2/d3FH ¥ Riverbank Computingol] A PyQt 2to] Al A5
Abok UL PySide & RE & Z2 oM FE YUtk

Qt4.5 °] 42 LGPL gtol Al 2o whe} gho] Al &7k Fof gy o 7, 4§ 2ho] Al The Qt Company©f| 4]
AlsH U

=
=
&

7.2.4 Gtk+
7}o] W& GObject 01 E & A3 4 v}ol o] & AR 5H GTK+ 3
GTK+ 3 AF5A41 & 95U th

Gtk+ 2 5 71& 9] g o] A PyGtk v} J -2 James Henstridge 7} - & 3 55 U t}; <http://www.pygtk.org>5 B
AL

ofo
[k
fu
[
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o
N
2,
o

448 % &k shol 2

7.2.5 Kivy

Kivyte 235 €9 AA (AE$, macOS, 2)52) 9 Bubd 33 (=R 0| =, i0S) & ZF 4|
L3} EYE GUI eho] e 2] LItk o] 212 5ol 43} Cython &2 214 =] 9l o v Thekah i 9)e) €

A=E AT 5 AU

Kivy= MIT 2fo] A 2o wpa} w5 = B8 37 42 2z Eg oAUt

fl o
o o
1=

7.2.6 FLTK

AUSEAE FARD A4 DA FAE UE A LW FITK S48 ol bl G ol PyFLTK
CETEa A

7.2.7 OpenGL

N

1-0

OpenGL H}21 52 PyOpenGL-E ZH2 814] A|

7.3 mto|Moll ot EZEHE 5 GUI 20| USLI7?

PyObjc Objective-C H 2] A& A X gto 2 A, glo]H =2 7 H-2 W OS X9 Cocoa 2ol H B8] & AL
PEEES

Mark Hammond 2] Pythonwin®l] = Microsoft Foundation Classes o] t] 3} Q1 E{ 9| o] A9} 2 5} o] 4 0 Z MFC
ZPAE ALl A H sto] W L& T8 B4 o] £3HH o] Q5T

7.4 Tkinter 2 &

7.4.1 Tkinter 282 T2 1WE {EA 1M (freeze) EHL|77}?

Freeze= =53 A3 22 =2 7S vt = =29} Tkinter {2 Z 2 7S 7 AT 0], S8 =8
292 o83 T Tk ehol Helel 7l Aasime A48 55 Ad g0l ohdun)
AR A AHE S8 22 TS Tl Tk gtol B e 2ot A A Fdty, TAES AH A 7H

TCL_LIBRARYS} TK_LIBRARY 374 W42 ALL&3}o] 7lg] 7] = AU t)
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= 19, golBele| & FASte T 22 HER 3§ 22 70
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A= ol the ZTAFoA e, 2F5Uth 22 28 =7t D3 sA % kUt 22v1/0
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2t03 FholM 2x TEZ :Jrovﬁ .
el BN 24T 4 9
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abstract base class (34 H|o]| A Zel|A) FA W o|A Z e At hasattr () T2 HEHIYS EHE}
AL o BapA 2RE (12 S0, v 4 WA ) A9, Qe ol 2 AT PHL ATTO A
S Epo] 7 & WAFUTE ABCE /M AE 2o 28wl ZAAE ASHA FouAE
isinstance () £ issubclass () o & ZAR=E = A= ZH2EYUT}; abc BE AHAE

= C
BA8. stojxol&= g2 ‘H%*ABC So| et oS T2 5‘\%01 A5
(collections.abc REA]), A (numbers EEA]), 2EH (10 EEA]), &
20 (importlib.abc BENA). abc BES AFE3A A4l W] ABCE WHE % 5 U Th

annotation (o] = E|o] A) FFof| ulet & S E B ALEH = WP, U2 oEYHE T g4 v/

LRk 3 A A9 ol B Yt
AW oAl A ] AALY F A AY A G2 5 3 o) of
HolAd2 27 28, a2, 8842 __annotations__ E4 o E EHE}‘EOﬂ X} FE U

o

argument (¢12}) 45 &2 o] T (EE= VM) 2 AGEH =L FERFY 9_]1}7} 91Ut}

= AR} (keyword argument): T 5= W *“:‘3}]-7]- Qlof] &2

*x 5 Qo] B YR ALE = AAL A& 9, b33 22 complex () E&ol|A4] 3 3
5+ BEF 719 E A Ut

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o X R} (positional argument): 7] = A X}7} ofd 21 A} ] ]
U AU o2& 9 ol * & 2o AGT 5 A5 UTE & 59, thaH 22 EZF4 3
&5 2T A ARG YT

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

AA= &= vit] 9] o] F 22 A W g g Ych °l i ol A8 = o S0l thaf A= calls
dg HAS. EHACE, ofH 4ol AAE AFRE ¢ A5 Uth a3 el A Mo
ZE=RR= S

Lo - uj w4 2T FAQ A& 9l 218} v 7 wl4=2] 2}o] 2} PEP 3625 H A 8.

asynchronous context manager (]2 7] YA E #Ae]&}) _ aenter_ () &} aexit_ () HIAEEH
&2 B M async with oA Hol= 874 E Alodl= AA]. PEP 4922 = 5 5T
asynchronous generator (¥]5-7] A&l o]¥]) v]& 7] A& o] o] & o] & 58 F+ T4, async

def 2 A9 H L TFE G5 AY Ho| L6, async for FAFAET 5 Ak AR FEE
e yicld BAAS ERATIE Aol tHE T

HE 57 Alvd el &8 7 71 A 5 o™ EHW o A= 85 7] Alvd ol g o]l olH &
A2l QI eh, O£ 5he o6k B S B2 A, AT B2 AN 2SS AU

v S 7] AlYd oy g4 await EAAF asyne for 3} async with & T8 4+ I5

e},

asynchronous generator iterator ()57 A1 ll o] €] o] el olEl) 1] 5 7] 4|1l o] E] Y47} wh=E AR,
Hl 5 7] o]Ef & o] E] Qd] __anext_ () & EE3tH ofdlolHE AAE EHF, ol AL v
sield A A NS AN ACTH Yool el QAT
Ztyielar ANALE Al E ST, 2 HA (A WSET 7] F9 0y 5L EFIE)
Ay e E 71 9T 31%7] Add ol 8 o]e o] E] 7} __anext_ () 7} E8F & E 39
oldlolHEZ AMEHE, Ht Loz B gttt PEP 4922} PEP 5255 E/H]L.

asynchronous iterable (8] 5 7] o]E]2] &) async for FojA] A2 —,— %1 AA. __aiter_ () "HA
=57 olHHolH & EHF ok FUTh PEP 492 & £ 9] Syt

asynchronous iterator (¥]5 7] oJE]&]o|€]) __aiter_ () ﬂ_anext_() HAEE L= AA.
__anext_ =09 olHE AAE Z&HF oF I} async forE StopAsyncIteration o9
7} Ay HH”PX] H| 5 7] o] 51 HolE e __anext_ () WIAEZF EHFE o olHES FUTHL

PEP 4922 T 9= 915U th
attribute (6] Eg|HE) X F AL A}L3H= o]

AEZRE ag 7AW, 00X H I HD}
awaitable (] 9] Bl ) await T3 Ao A} 2T

AR 7L E 4 d5UTh PEP 4928 HA Q.

BDFL *}H] 2-¢ £ Al = 2 X} (Benevolent Dictator For Life), 2 Guido van Rossum, 3} o] %1 2] ZX] 2}

binary file (v}o] 2] 3t4) violELF A=<
Hg] 2= ('rb', 'wb' EE 'rb+ )E del ¥
io.BytesIOP»]-ngp.quJFlle 9 e~H

or AAE 93 2 4 2 5H2 A HAA S 4 59 = B

bytes-like object (W} o] E Q5 A A
&% memoryview 7“ 73]%
Hlo|EEE A EL ulo]
vholy g st & ?ﬂ Rt/
ol AMNE2 H} olie] tlelg 7
2 7] ulel EG R/ AA) gt Ed U Th
memoryview 7]- JdsUth & Ar=E
A7) ol AFHER 2P ol d
1.

nlm
0
tu
z]_vl
BN

Gz = AA e 2e gL oAlE =01, AA o7t

Ae AA. ZFE oyt __await_ () HINEE 7R

g

Al) bufferobjects & A Y3 C-A1E5 HE S AAXE S5
2 B2 bytes bytearray, array.array AAE .
oly g tlolH & = o8] 7HA dibsel AHEE S AdsUh oS,
59 A% 22 A5l dauh

B7E7NAQ B A5 o) d A%o] ARAE FE (21
X 7hH W AA Y 2= bytearrayﬂbytearray«]
Zutoly e dlolg 7 B9 AA] (7] A& vl EERH
AE9 o 2= bytes bytes AA 2 memoryview 7}
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bytecode (H}o] E F.&) Sho]# 24 TE = ulo]E T = 2 75195 =], CPython 91 ] = 2] ] of] A] 5ho]
Z2 I YR TP vlolE TE = pyc 3Ll A Hof, 22 YL F AR AP u)
o ek A BHE U T (0] A HholE IE 2 o] AATAS T 5 dUrh. o] (F3FAel)
£ 7 vko] E o) g et 1A S Ad ke 714 717 Gl AR E Tk B vo]E AEx
A2 ke sholpl 7 A Al A A58 A0 R 7t EHA E, Shol M W) Zhe] QA H o] A = gk
Zloll 2] 8ff oF Pt
HlolE R Heo]So B dis 25 A Aol Y Th

|

Aol A3d qH 28 b

o

o o
1o

9

I

AT FHE = H

coercion (Z.o] ) 72 o] F AAE Fuksl= dito] dojys 5o G o AdadAE 2oz
SAAo R AstE A olE £0°],int (3.15) £ AFE AT 302 AR YTh AW, 3+4.5
oAl A, Z+ QA= th2 § o] AL (BFih= int, TF2 3FLbE float), 58 T 317] Mol 22 P o= W 3sfof
Futh 2182 ¢¢ow TypeError® 42Utk ol Qlole, S8 = JERAE =2 18
W7t 22 gog Aste|Fojor FuUth o & S0, 1F 3+4.5 3=t Al float (3)+4.5

complex number (¥ 45) 538t A Al2g Y|, BE KA/ AFR SR oz 59
AUtk sl A5 &5 A 1Y AFDHE FH AU, TF TN = 18, A=
2 271 Uth gpol A T 2o YW E 2 BAFE 7|2 (G UY; d R AuAE

]

i 1ot
T
IS

#3t4 715Yurth 2 1A

= EHYCH

context manager (BRI AE A2 A} _ enter_ () & __exit_ () HIAEE HoTdFo 7N with Fo
A Hol= 37 & Alojst= AA PEP 34322 =5 5 th

context variable (AE| A E W) A8 AEo] wet g2 S 71 5 Qe W o 4 A8 A=t
Heo giaf O S 7 = = 28 =-22 AFae g ych 28U, AHA2E H4-E
Foll, 3tvte] A Ag = oy AHAEV IS 5 o AHAE Hpo F 85 = FAA
v 5 7] B30l A4 FA8k= 2 YUt contextvarsE FERTAY AL

contiguous (A<%) W 3= A &3] C-A < (C-contiguous)©) AVt LE T+ A<

B o AR Utk G40 MR = C-AgoluA ZES A5 UTh LA W Dol A, F
Ao AR 3L, 090 A A ZFBHs @ 5 A A1d 2] A H) 2 v 2 el of w) 5] o] of Tl k. Tkl
C-QA% Qo] A, M m P F40 € AR FHEL HE Ll vhA T st g we] Wb,
AT, EE Y A W Dol A, 3 AR QY 27} 4wk A g,

coroutine (R ) 2L HH2do] o dwsld Fe gk Jusde
te AN 22U 2REL o O ARl AAsi, 255

O] AEL async def B0 2 Z3T 4 51Ut PEP 4925 H A 8.

coroutine function (Z5€l ) T 26 AAE EHFE= 5. 78 T4 asyne def FoE A=
4 9131, await & async for®async with 7| ¥PE=E =33 4 95Ut o] AEL PEP 492
of 3 == A5 YT

CPython 3}o]® =2 7] o] o] 7742 9l 23 Qld, python.orgo| A vl = Yt} o] £ S Jython o] 1}

S A ol A A G st
AL, AN syt

IronPython ¥} 72 T} 2 ZI &3 22 2 7} 92 uff 8] (CPython) ©] AH-&H Yt}
decorator (]| Z & o]E]) T} 2 T+ & 85+ 49U, E5 @urapper T H S A T oz
Ae=AUth gZH o)Ee £ o= classmethod () I staticmethod () YUt}

Hmeole B e v B B0 Bk 0 T H5 B e goz S5

def f(...):

f = staticmethod (f)

@staticmethod

(TR STl A%
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(o1 sl o] A A A%)

def f(...)
22 Ade] Fao® EAA R, @ A5 2 d Yt H Z g o] B of th 3t o] ZHA 3 &2 T
g ok 2ele g of 4HAE RE BTk

descriptor (JAZHE]) WME __get_ () o]t _set_ () oY __delete_ () & H93+= AA.

FH2dEREU2IHEHL W], JEGRE 23] = 58 A4 &S 52%}‘41’/}. BE,
abs AW, 2A, AA S AFEE ], ] FEla A A bEtal o] F B AAE
ZrEUTh AT b7 Y23 Y, fGetE oIy A=t ESEFUTh 23 9gHE
ol&l| = AL gpol Mol T gt A& o]sf| o] I, g, v E, 22T E, FE A v, 2 E
YA, 35 o2 FR 59 B 75 72E o) F 0 A7 wE g YT
23 HE 9 wA =S tf §F AA| g Wf-&-2 descriptors of] W3 T}

dictionary (5 A 2]) d2l2] 7] & ol Ul Al 7]= A& v & (associative array). 7]+= __hash__ () <}
_eq_ () WAEE ZERE AAE 5 5tk DolA A U

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

dictionary view (9 A 42] ) dict.keys(),dict.values(),dict.items () WA E7} E8F+= 2

)
ASS gAY Hebn REUDL o A5 94U e] §RE) e 540 BE A, 94
W7t A8 m, ) o] WakE Btk SUTh gAve §E 4% PLER nRe

list (dictview)E AF23FH B U th. dict-viewsE H A 2.

docstring (5 AET) ZH 2, 35, ZEOA A A T A 08 el Ex1d gEHE. 29 ETH A
2 ul= FAEA G Aold ol o AAF o] B Fe s, 5, BES] _ doc_ JERREER
AAEAYUE JEZAHAAS T AT T Jonz AH ] dYAE ST FHE A FAdYTh

duck-typing (5] €lo]F) u}E S o)A E 7HH =X dddt=d AAY FS HA g2y
28 Y AL, @3 A EY AERREZN SEH AU ARSI UG (LAY Bola 2849
Ao, 2AL 2 th)y) EQT Y Ao QB o] AE FxTo e, A HAY T == 1Y
A XS s FFozZHN FALS NAT = JdF5Uh 9 Efo]F2 type () ©]t}isinstance ()
S AFES AALE I8t (3R R 9 Elo] o] Al ol FEl s 7 HYE 4= 9l2 o 93] oF
ghuth) tiAlol, hasattr () AAPYG EAFP Z2 289 -S SUTh

fol

EAFP 3 =R = 84 & £317] 7} 4 t} (Easier to ask for forgiveness than permission). ©] 3] 2 4 &=
spol I AELYE L, EHIE U A EGRESY EXE 7ML, I 7 o] B o9 & 5
Ut o] 2835t wE AEd 2 B2 try@lexcept B EAZ EA R UL} o] HIZYL2C
o} 22 02 Be ol A A% ALEE = LBV 2817} o) ek,

expression (E@4) oW o 7oA 4 Ut FUA 22k E B B, RA4L H e,
o5, AEZRE AN, AL §H-EH 22 S s R 845 ot =d AY Ut
e B dolzdeog HE o] FAHE ilexd, 284

oz 8B

f-string (f-2x1F) '£' U 'F' & SOl A AL HEHEES
A 2EHE 9o 9T YYTh PEP 498 S H A 8.

file object (3} ZAA|) 3} Aol thal| 5L A FFA API(read () Ywrite () Z2 HAE
Aol et 3t AA = AR ta3 A4 st oy o A% A
(& &0, 2T 4=, Ad-FEE 3, &7, spol=, 55) ol gt ANAE FA
Y AR = 5L Z AA (file-like objects)} 2~ E F (streams) ©| 2t 1= B FH 1t}

AR ZE A $5e) 5 AR S o] A5 YTk S aw) vhol U 2] 519, ¥ = (buffered) o] V] 2
s}ol, H = 519 o] 9] Aol Ak io REAA B HUTh %Y AAE EE FHA
- open () B4E 2% AU

=
file-like object (3} ZJA]) s+ 24| o] v e 2.

rlot
o
=
M
R

Q
o
i)
K
4z
il
rlr
jin)
kel
>,
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o

&)
e
p

)

AR

rlr
)

finder (3}¢It]) AT EH REL Y3 =1 A
ol 33. o] % &, F T FY UG A5 YT sys.meta_path &F T AHESHE v E A 2
v}l ¢} sys.path_hooks I} A AFESl= 4 2 AlE 2] 312G,
o 2bA 8 82 PEP 302, PEP 420, PEP 451 of \}-& Ut}

floor division (> 24 /b 717he A= st oA b};‘%*él. B Al Ak // o
oE Eof, &4 11 // 49 g2 27t HAH AT YA 2,758 EHF YT (-11) // 4
7} -2.755 U@ g -30] ol f2] 3l oF T} PEP 23 S%Exﬂﬁ.

function (8+4*) T E XA o] S BB 5= ddHe EAE. ﬂb}j— O]/‘o}iﬂ o1zt 7 AEE 4= 9=y,
vit] o] Aol AHRE 913‘4‘3}- 7l M4 e w A =

function annotation (g4~ o] - H| o] A) It wj 7| 4=} |l
St o] H oA Ut o2 g JE 2 AMEH YT 9 & &
mo}Em Aoz 71 aL, Ao int W L E Aoz 7P U

N

T
I
oo
2
Lo
2
fr
i}
o
gﬁ

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

Sk o] H| o] A -2 function A of| Al A gt}
o] 752 AWt W o H o] 4 I} PEP 4845 T x8HA 2.

__future Z2 I W7 EA ez BB TIE R = A Ao 7]
7V BE.
__future_ RES YTEIT I WSS HSS LA, A 7150] AA AL o7 o] 27}
3L, AAFH 22 0] 7)ol HeA & 5 syt

off
filo

=
=

BT 5 =S 5

r[r

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
garbage collection (7}H] ] £=4) O A} 25 X 9= v 28 & vhddl= Ax) gfo] M IR 34 AT
A2 2T AARD BS 5 AL 28 HIA £ A7 S 55 A £ AE =AU A

$A7= ge _‘?_‘%,—‘3_ ARSI A AT = dF Ut

generator (Z-]]L‘]E-]]()]E‘]) xﬂ Lﬂ Eﬂ o] E% o] E} Eﬂ O] E% = %E:]—Zr—% ‘;‘:}—/r\‘ g4t ?;5:]' i% Exj 0] LE'” E:]A %}\'t:
£ BECyiold LAAL TR Aol ST of GBS P S next O
Tz 2ol Sk A 4 Dk

HE A ole & 712 7| AW, o | EH o A= AlvE ol H olE | olH £ ZFe Ytk o=
S o)) 7k B oaHA ghe AL, A S8 HA R HE g

generator iterator (A U] o] €] o]E]# o] €]) A d o] E 471 whe = AA.
Zyieldr QN Ao AYE SV, A (1 W2 97 59 1y-B 5L ZHoE)
AR RS 71 guh AdE el olH e oIy ZFANHE, Hid e SAgYH (EE vt

A2 A zehs g4et g U,

generator expression (| U#|o]E] 2 4)) o|HHo|HE EdF+ 4. FZ UL A E FY o=
for Azt A bR is Aol Hol B+ VAN AY RelUTh AUV A e SR U4
A& e BEo WU th
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81

285

generic function (A g 34) 22
uf oj T o] AREE A=
Atz 0] &3} functools.singledispatch () Bl Z | 0B 2} PEP 4435 H A Q.

GIL A9 ol =ZeE 2 2 HAS.

ALt %HE e dedd disl FAg oY g FAE . TS
239 2] &

kY
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global interpreter lock (A& ¢le]=2]E] &) 3l Hoj @ A d1}o] AH E7} glo] M vlo|E 7 & 2 A3Pe}
£2 R4e7] 918 CPyvhon QB2 B 7L BB W AUE, (dictst 2o F2 8 IDES E
Bohs) A7 20l SA402 5 ool G R o] Chython 201 & B0
eynh 9z H JAE FIE A2 °1E1 2l E s o =3ts] 47 et o

Z2AA ZIAZ AFsts HEE Y g FES AT YTH
SHAIRE ojE R R 552, RF U AR B, ol s 22 AL A A FA e 3
o= GILS BM?shﬁ AAERASUTE =3LTV0E & o= 34 GILS vhd vt
A H v AsHA FF ol HE F1v) <<£ffﬂ£°ﬂ At %(free threaded )) CﬂEi EEHE W
A shE HAL =82 G A0 A XM= A
=AUt o] A% H%‘S %%‘}% A& %Lfa%% all %}‘}711 UP—OW vﬂ Hlﬁo} = 3017‘
ﬂoidﬁ%&i’isww.

hash-based pyc (3] A] 7]}t pye) #2735 2317 %’4611 S A oA o] HF A Aol obd A E
AHE- k= vho] E & 7| A] 3. pyc-invalidation-& 3= H]L

hashable (| X] 7}5) A A7} 428 1 Fho] M3HA &= A ZFF<S 223 (__hash. () WA =7 E 87
yth, o2 AA e} ujad ¢ Jodl (__eq () WAET} %3?5”4 th), sl Al 7}—3”/}3’— 2k
Brhin W ws) & oA b5 ek AR S o] 54 e 2otol gtk
AN A4S AAE DAL A AT WA AT S DA S, o) A TEE

402 A S A5 TR ok
o 72 ghe]® o EH g AAS2 8 A 7Hs F Ut (BI2EV gAY g 22) 7hA dE o v &2
la‘zl FsUth (F= oerrozenset Z2) B AHoUEL 259 8450 s|A 7te & w vt
A PSTUC e Ao G20 ALTS AAEE RS2 N A
AN LS A etus) RE thatty vl wE 1, A g2 id () B FE wESol g UrTh
IDLE 3}0]2‘_%—14? =3} 7|3 37 (Integrated Development Environment). IDLE-2 }o] % 9] % & vl &
AzH 0l B9} AE zel g B3 LT

ok

)

o)

7

e Z2e A4 89 AA = 2L 4G, FEe AU o AAE2
ok Al gt A sk | A AAE t&‘éoiolﬁﬁ Ytk #skA] ok s Al gkl 3lo]oF
g AEES FUH AE S0, 9M U 9 71-

5

g

=

g

=

(¢}
m&ﬁA ko

s E’_%ﬂ sbolH T EZFTE R 5 ho| W I =AM ALEE £ I =S 3= F AL
importer (%]-‘LE]) ES 3| % st 2 V)% 3t AA; S Ao kel o]z 2 AR YUY Tth

o
interactive (t]3}3)) 3ol ML 318 =z E 2ty =, dE=Zg e 222 EXN 243 53
48 Qe 5 93, 52 AWD 272 B 5 drke £k A7 glo] ©A) pythong AR

A2 CAFES) Fuliwol A AHaE A% b 5 s th. Al ofolo] g AAaAY LED
57148 o] thi = o) 732 3 9H U T (nelp (x) & 7191 5H41 £).

Fl

[U
it
i
_l
p

interpreted (QIE]Z 2| E]&) nlo]E T = Auld o] &) o 2 FEo] 3R] 7|+= sHA gk, sho] A
2 At A7t ol Az gl E dofdUrth o] A A H o2 Ad 5td S THEA %}-T’—E
/\’\ SBdE AH AP = e EYdYeh 2 22O & ‘:‘] A A3 A 7] 3} ] gk
JdEzZEH ‘Hﬂ HE ASY dojH o %2 /g ]% kSt o 3he] & HA S

interpreter shutdown (21E]Z2Je] £8) £ 532l LS 2 o, glo| A QA Z el = EH 3 Al 7] 9
9=, —:-‘5011/]' Ay 7HA] S QSR T2 T EE @%% AAES dAFoZ
Hbdsty o =3 7 2] =47 & oy H S ES YT AR AR 9] 3H ]—L‘rweakref o) Q=
FEEY AR S AZANZL = AFULE TR A7) A AYE = I == g e ss e &
°““Eﬂ, :’—ﬂol AZd‘“ dEol 8 71534 <= = A7 EJUTH (E3 o= gho] B g

]_
Folu 41 FAE YU eh.

oz elE £89 FH 9AL AYPH = main_ BFE
A

]

REECER L

R
AR olHHEY 2 EE (1ist, str,
ite

iterable (0]E]2]8) W &S o Wl sl 25 Sl 7
tuple &2) A AL 5, dice L2 8 Wl A= P95, shod A4 = O W AAx

AGE THEE _getiten () WAEE AA B8 52 2ol o] AA 5 o] G5,
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. 0
gdolHE EHF U ° = A A AXNE T FEZU oJHHAES
AHE S, HE2 iter () £ 2E5HA W, olHEolH AAE AH HE 22 /5 YT for 22
oJAES A ES AN ATz T, F2E 2= T olHAHOHE FobE o) F e
A8 Tyt ol B e o], Al s, Alddo] B = HAL

2 3ESH(EE WZ T next () EALSH) 2ER Y = FEE= AHUHE =HFUTE H
o] Ae] o] B 7} ¢l2 wj = thAl StopIteration d&E Yo A Ut) o] A A A, o] #H o] A
A= 4=, 0539 BE_ next_ () WAE E&L StopIteration 92 & thA] 4o 7] 7]t
Ttk olH# o= olH o] AA A S BT __iter_ () FINEE 7HE Ao] 8757
ufZoll, o] H @l o] Bl & o] Bl 2] £ 0] 7] & staL ThE o] H H B 5w Wols ol 29 oA AHSE
F AFULE T8 A& o] He] o]H o] A& A=3tE Z=EY YTk (1ist Z-2) ZAH oY
AA = iter () ¥ 2 ADot AU for Fxo| AHEE wjutct A o]H g o|HE WYt o] |
AL olE g o]l thafj A S~ et 2 3t W, At o] B | o] M o] ALEH o] ] &AZH o]HH o HE
S F A, R A oY A Kol A vhE YT
typeiter o] & ZtAgF U -&-0] QIG5 U TH

key function (7] $+4*) 7] g = ) o] A (collation) §+4=+= A & (sorting) ©] L} 8] & (ordering) ol A&
€t #e sdFe SUEJ Yk A& £0], locale.strxfrm() & Z2AY EF YA 2=
A 7 g e e E T,
ol MY W2 =7 Q450 oA A A oA AL Fol=A & Aoty & 7] g whop
EY9Yrth oA AE9E=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UdF5Yc}

7] @48 HEE e o] B ol dFUth dlE S0, str.lower () HIAEE AolA & gl
R 9% 7 F42 A E 5 AFUTh AA R, 7] FAE Lanbda A OZ BHE S
A, olF AQdYtt: lambda r: (r[0], r([2]). E3h operator BE-2 Al e 7] T4
A A AE Al S8 th: attrgetter (), itemgetter (), methodcaller (). 7] &¢4E WED
A2 31= W ol T 3 o] 2 Sorting HOW TO € H A 8.
keyword argument (7] 9 & Q1 x}) <12} & HA Q.
252

lambda (th 28 ) gro] FalAE Shte] 284 oz TAT o B gt et B4, gt
N B2HL lambda [parameters]: expression YYrth

LBYL % 7| A ef X 2} (Look before you leap). ©] T AEFYE TE 0| U 23] & 17| Aol YA H o2 AA

< AARIY T o] 2B Y 2 FAFP F U v H a1, B2 if 2o SR SAA A FH YT

28 = &AM, LBYL H2¥ 2 (H7]) & (F7]) ol B 20 DA 2 Adel A

M AgHomA HAT & ABUh

list (2] 2) g Shol A A 2. 1 o) Bol & B33, Yol o g Al 27k 0(1) o] 7] W e, A8
2~ E (linked list) 2 THe THE @1oje] w3 g A o

list comprehension (Z] AE Az g3 A) A/ A2 45 AR = dRE Ay 1 2HE g rER
=8 FE= 7HES . result = ['{:#04x}'.format (x) for x in range(256) if x
5 2 == 0] £ 00| A] 255 ALolo] Q= B4E9] 1675 (0x.) S TP B grES
HEUCh i 3 AR 4 95Utk A, range (256) of St 4

2 3ot

Sfsho} ek = el

importlib.abc.

loader (2t]) RE S 2 3t= AA|. load_module () o|&= o] 29 1
BE vy 7t 85 Ytk AAE Y82 PEP 302 &, =4 | ©]
Loader & HA| Q.

magic method (W] 2] M A=) S v = o] w]F 4] A < v e T

mapping (W]3) &9 7] 23] & A Y3l Mapping ©] U MutableMapping 4 Wl o] & S| &
off AAH HAHEES FHE= A o)y AA. 9 2= dict, collections.defaultdict,

collections.OrderedDict, collections.Counter S & 4 95U rth

[>
iy [
R
[>
rlr
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meta path finder (W€} 2 5}QIt]) sys.meta_path & AMo] FejF+ 3hlH. HE A2 oA+
Az e It & #HAE o] 7] += A T YT
el A2 37t = WA EE] A= importlib.abc.MetaPathFinder & HH
Hyth

¢

metaclass (W e} F2|2) S 2o Fea A A= FHd2 o5, F:2 gAY, Hlola FHaE
o EE& weyth g Z EH"L o] Al Q1AFE Hholr FEAE B E= A UL Ut} R
A A 223 AojEL2 7|2 LA S Al gt slo] WS EHA BeE= A2 AxH
HEe ZH2E WE 5 o= 74%1\4@. REE ALS R Al o] =7 AS 28 AT, 87}
A2 o, uﬂE}i?ﬂAL ZEeta ol S Alwguch AJEYRE M 29 2 7] (logging),
2= bEA e 271 AR AN A, ASE FAH B 2 FYo AFHSUTH

metaclasses ol A] T} 2}A| 8 ) &2 2F

method (WA &) S H}Dl Qkof| A %ﬂﬂ
I HAEE A HA AA(HF self
A2FZ 2 HASL.

method resolution order (WA= AR +4]) HIAE Z2A A= X35}
SopSe] AUt 23 Ao 25 E so] A Az 2l E ol AHg
Python 2.3 Method Resolution OrderE X2 3 vt}

module (2.5) sho] A S=9] 223} B9 & FYSHE AH. BEL 999 st A AANES T o)
308 24Uth REE Q3 A o9 ol Aoz zehv

714 £ BA K.

module spec (5 2%) RE S 2E3l=0 A&5H = o
importlib.machinery.ModuleSpec & AX2HEH A,

MRO HAE AH =4 & HAMSQ.
mutable (7}H) 7PH AR = gho] M = AT id () & SAFFA FAGULH EH T HA L.

=
named tuple (V9] = $-Z) (named wple(V] 91 = F-2)) o] ehiz o] = FEo A A3l o] 8 £ L o=
HEE o] AUA B 5 It 2o A2 B 4 UL RE G} 2ejso] AEH UG

Folt Zesol e A5 E 92 4+ AU
time.localtime () os.stat () 7} ¥FE3E 2FS 351, A& WA o] I EZ Ut}
T O} & o= sys. float_infoYyr}:

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

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

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

True

QR IE FEL A (S o) AU

Lrlr
MU
o,
!
>t
il
é
>
rr
&

collections. namedtuple ()=
FEAAME S e B 7HA F7HAAESE F

N
N
_<,>L
NE

krl

i
31

namespace (¢] S Z7hH WHEL7L A AT =
A= o Z

= O o
22k (v W4 o] F B7ro] A% Uth o § B o]

=]

2} X
R A REAS LT YT} o & &9, &4 builtins.open Fos.open() S I1ES
R

O o,
o o o

= 2oJdl BRE T4E FTHIF=AE THH T A
AT FA B4Adod =22 S Ut o & 590], random. seed () B ltertools islice ()
2t 2 I S5 0] ZFZF random I itertools BEO 9 & FEE 12 o] WEE U}

namespace package (°] S %Z}» 1A & A
o8 BT AT A= 2
7] 4] 9= ohE U o,

EE T HASL.
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nested scope (FHE 2T Z) SR FYoA HEE Fxet= 59, 9
" P EH:;?@
7hHe e 8, 42 5 A
FUth wh7HA 2, A
2= s gyt
new-style class (A€l FeA) AF2 &2
. 2719 stolx W AAA &, 2%
__getattribute_ (), Fd 2 WA E,
}}iltﬂ‘A 0104£:L]EL

S AA o AHEE I Y= F
28td 32429 slots_ , T )
~eE WA =S e Shol W] AET G 75 E

object (AA) ) (AEHEY ) S 230 T2 (WA E) o] Fojd BE oy, =3 BE FoEtdd

Qmaqqz%owlAqwcng

package (3}7] %)) A B ZEE M, AARCZ B A7 ANES 2T F Y=o 2s. 7eFog,
3} 7] A= _path__ olE E7} 9t slo]l W R EQ Ut}

@%ﬂﬂﬂﬂﬂ%%lﬂﬂﬂEiw&

B (e A E) B oA TR S gl AR (EE o® A9 AXE) B
2l

B8, T B RS g

parameter (W] 7} ¥ $>)
AL R e
A=l

o 9 x]-7] positional-or- keyword) A A A2 7] HEA 2 AdE = e dAE ALH

9
e ol 210] Pt 18 W Sl e o1 o] &4 o 5 bar

’def func (foo, bar=None) :

o 9 X-A & (positional-only): A X Z T Al52 5 = AXE AZFULH J A AL wi s+
S Fol o wi/f A £S5l / FAME 238 1 F ol AT £ F U A& S0 ol

A posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :

71 -2 & (keyword-only): 71 EE2T AT 5 = AAE AT 7| =-H & v A
A 5 Y w7 g BE oA el 3hute] 7FH-9 X w7+ & T = 2 Fe) A
Aog 4= dF Ut A& £, b2 A kw_onlyl 2} kw_only2:

Lo

def func(arg, *, kw_onlyl, kw_only2):

o 7VH-9 A (var-positional): (T2 1) 7| H =50 2] S| A] o] ] gtol 5o A 9] %] AR}& °ﬂ o 3H)
AZE % 2 A7 ke Yolol AALE AR T, ol7 wAASE A o] B
£ ol BoA BgE 5 dF U A E S0l ool A args:

def func(*args, **kwargs):

o 719719 = (var-keyword): (CF2 1] 7] M 2=So]] 9] 3 A] o] 1] WolS o] A 7] = QA A}Sof Tl 3l)
ATE = J= 499 M 719 = AAES AR FUTH ol & w7l g w7 ¥l o] 5ol
g ol oA AoE £ AF U, ol E S0] A9 Ao A kwargs.

MRS AE R QAES A /R gRY ol A ol A B4 AAES AT 5 A%

\__l“l\_]—

il

ol 2} -9-01 A &, ol zke} v 7 o] ZFolo L2 += FAQ A&, inspect.Parameter S 2,
function 2, PEP 362 HA K.

pathentry (A2 olE2)) 42 7ul sjolt] 7} QEE & RESS 27 98 Fuote 2 e 42 4

shitel a4

path entry finder (3 & ]Eﬂ g}elt]) sys.path_hooks o Y= ZFHE (S, A2 dEZ ) ol B8 F
ool A, FAA A2 dED 2 RES FE S 4 5 Th

AZ dEF FAeEo] +HE = WAHEEL importlib.abc.PathEntryFinder o U Uth.

path entry hook (F 2 QI E 2] F) sys.path_hook F2E = ZEUH], 54 4= A=z oA
EESFE=HS YD Yud Az e goly & an Yt}

d
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fifo
R

path based finder (% 2 7|4} 5helt]) 712 vl e} 4% 79l H S 5 shupele], QrE A2 o) BE
Z Ut

path-like object (3 25 A A|) 3L Al2" A2 & L}EML AA. A2F A= 425 e Y= str U
bytes AA o] A} os.PathLike Z2EZ S 73 3= A O‘L]I’% os.PathLike Z2EZ L
A Qo= A= os. fspath() & EEBHH str Wt bytes 34 A|2® g WIE 5
Jd5 Ut} th4l os. fsdecode () & os. fsencode () & Z+Zt str Y bytes 23S B A351=1
A58 4 A% o] PEP 102 % 945 514 11T

PEP 5}o 7] 41 ]9k PEPL= ol AR Elo] BEE AT 5 AL sho]f B 1 mRA|A EE
B0 3t A2 L /)5S BEshe A A QUTH PEPE A 9 7] 5ol th @ AT 7% ALk
B 272 A F s of gt
PEPE #.8 A2 & 7152 AU LAN 08 A% e QAL 244 shol dof o1 4
AR 57 918 718 WA S AUtk PEP A4 A AR UE Wel A 3l & 7553
2

242
ulth o A £A8 @ Aol Ygth
P1Ex3A L.

portion (£4) PEP 420 o A 2] g A 4, o] &
FAE9] Jg @ip 9ol A== A 7t

positional argument ($] ] ?12}) QAL & H A Q.

provisional API (3 API) 27 API:= %2 ghol B & g9 3}
X

- 3471 Aol o] ukA) sk Ste) Tl e el ol Sol 9l
Fuch.

ofr of

A58 A9 8
ﬂqq-ﬂaﬂm~4%@ﬂﬂﬂ@ﬂﬂL°HWP ol AL B, 0 ATLAE

23ttt A4 eerE 34 S8 o] FAH A g : Cadwge
%ﬂoﬂﬂﬂoi“ﬂ%ﬂ:%%ﬁﬂﬁﬂ—Am%EﬂWﬂﬁﬂ%ﬂ%ﬂ?ﬂ%%@ﬂ

A £ ool usia} ed N1 5 Y

provisional package (X"751 JH?] X]) 7 API E B A

O
Python 3000 (3}0] % 3000) “}o] 2 3.x vl 2 2elef W w (M 39} w27} W vjefj ] o]ofr] | Al ef| vt
Solxl o]Folth) o] A= (Py3k) 2 E 27]E 3

Pythonic (sho] AThe) THE Ao Sol A ANAA A ES AHEHN DES 7 A
NA 7V AT ALEH & ol AEL 717ko] w2t ofe]t]of i} o], 5ol 2o A
Az g ot QL for £ A8 eNA o HE B E 82 AYUch thE Be
Aofol & o] el 579 P B Yom, sl e %A e AFEL hA £4 72 EE
g3t = g ok

—

oA, wko] 2 <l of

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

o 238, sl drhe e o 5]

=

for piece in food:
print (piece)

qualified name (J 7318 o] &) REQ AP 2FZ oA RE AYH Fd 2, T, HA= o2&
(BE)EHAFEHoEZ FEH o] F. PEP 3155 oA Hogguth A4S T FeHay

A9ol, AT o 5 AR o] BT} 2Tk

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname___

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

YC’

>>> C.D. ualnan

'Cc.D'

>>> C.D.meth qual e__

'C.D.meth'

2ES 7M7) = AL , &3] A F3FA o) (fully qualified name)> 2= R R 7| A 5&
Z3EA RERE 7= ZJEE g d o]5 S 9 gyrt} o & 9], email .mime. text:

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

referencecount( IR 34 AA o 3 FRY NG AAY IR 34700 F Dol AW, Wl s}k
HUth AR 34 FHS dutd o7 sfo|A I o &5 A = FA T, CPython &9 34
"?J‘%D}- sys BE2 5 AA9 I=x A4+ E E8F = getrefcount () & FY Tt

regular package (A 7] A)) __init_ .py FLL 3= e gt 2L A5 A 9] 7] 4.
olF FH I 7IA = BHAM L.

_slots_ e o] Aelol, AAHA o ER RESS %
e g AAGe A HEelE Adste B3E S A7) 9
AL 7L 1 BolehA, HlZ el Ue $4 TGN B 52 ¢
99 492 B ol F4UTh

sequence (A|F2) __getitem_ () ST HAEE T3 A5 ADAE AL SuE 84 AANAE A
3t Al A2 dolE B8 FE __len_ ( =
L]-"‘%HE ,list, str, tuple, bytes 7} 9,‘\%1/]1‘/]- dict T3l _ getitem_ () I __len_ ()
= X]ﬂﬁ}z] OF, 23] o] A thAl 9o £ 7)1 E AFSSH] Wl ol Al AT o2t misd o'
-A:L%"/P‘_ Aol 9] 3f oF ghch

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-

>~

yond just __getitem__ () and __len__ (), adding count (), index (), contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the

results. results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} generates the set
of strings { 'r', 'd'}. See comprehensions.
single dispatch (J 2 t]A 8 x]) & o] 3pLte] A} ol 7|2 A A= = Al g T t s X9

slice (&2}to]2) H-g A[A2 o RS 2o}
W5 uUth variable name[1:3: []
HES (ME2THE) Z7|HS WR AR slice AAE AT
special method (5= WA &) Jo]H o] o o A4S, QA 22, Asid uj] A2 OEEEQ ) A
Z. ol HAEE F Y LEZE A ZEAL . &4 4| A == specialnames

o £ 2 BHEol A Q5T

statement (—“v’-z‘) AL 2 E(ZEY (EF(block))) & 743 }% %—F&‘%MD}. EFL xd4 ol AY

ZIEE AFS3tE o9 7HA 2R E FY st Ut 719 if, while, for.

text encoding (| 2E Q17 Y) FUIE AL v ELR "Jiﬂoﬁ}%itﬂ‘

text file () 2 E 5}4) str AAE ¢ & 5 v 9L AA. 5%, g 2E 5192 AAZ = vfo]E A&
HolH2ERE A2stu die o9d & AF AHFUch dAE 5tdo o2& gaE
Er('r'EE'w) 2 dd 3}, sys.stdin, sys.stdout, i0.StringI0 & AAEHAE E F
A5t

Aol =R A7 & 93 2 4 9 5 Aol Hal A s o] v 5 £ FEEA L.
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(O &2+ ﬁ(<)/‘ﬂ Nz SRl —rx}"“‘ A
% A& stA = AT Ojﬁ% 742 o] ol A &R 7}

orulch ol o1t A 6 A o B EAG Bl L A 1
A 27 FNE ofe] Zol 2D 5 Jrdl, HAEIS L0 53 22 d5Un
type () Shol4 AR & 170 oW F7 AN AN E AFFUH BE A& Fol Ak
AA] P& __class__ EPFREE FA2T 5 QAU type (ob)) 2 @2 5 A5 YT
type alias (3 o Q2]o]2) BL 4@ Aho] o 5] W o] A= W] 5 o]
Yol dejoj e @ IEE desshe o 443U o8 S9:
from typing import List, Tuple
def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

o= 2ol o ¢7] 44 we & dsuth:

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

&t typingd PEP 4845 2 3HA 8.
P E) fg, FH2 A EYRE E 5 i AS U RkS g VdiE £ 32 A s o=
A
Y I E = A ALgolH -L‘rol oA ZAE A & dFUTh AT 34 3 4 =76 {8319
IDES] 7= &4 2 A EH S FHUTH

¥

=
A9 A4 g AYety, A9 A, Fda JEHHE ¢ 849 3 IdE L& typing.
A~
=R

o] 7152 A3 typingd} PEP 4842 Fx

universal newlines (f+ UM A & d3)) 3 22 AEs = o
A BE: AU AW EA Bl \n', QESE Bl \r\nt, o] 29 EA Bl !
F7HA 9 Agoll #a A= bytes.splitlines () ¥7k ol el PEP 278 £} PEP 3116 & E*“J*-

variable annotation (H o] o] A) Hy = FP 2 oJESHEL] o] - H o] Al
M EE e ol Ee e o mHo] 42 D g AE AL
class C:
field: 'annotation'

ME ool de YO § AES AP UTH: o & o, o] WAL int FE AL Ao

7l g Ut

count: int = 0

Ha o EH o] 1

2 A A annassign ol A A g o}
o] 75 AYsle g

o] - g o] A, PEP 484 I PEP 526 & I =234 8.
7F

virtual environment (7} 7)) 3}o] A ALg 2k} S8 T2 3 0], T2 A AH oA A E] = T2 Tlol A
SE ZEIRFEY T JFE F 1 oA, slo] W Bl 2 A A ES AR FAY g ol =

=
e AL bsetA s, dE 4o AeE A 87,
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5L o)
=2

o
=,
(o]
fu
o2
1o
i
o
3
vl
)
o
%,
lo
N
N
W~
%,
N,
2
r
s}
=
o
o
&

virtual machine (7} 7] 7)) 2 Z Egojqlo
=P

g7t 2ot vholE =8 AR P UTh
Zen of Python (JI-OVH A) sho]l M t]zpol Yo} AetEo] BEoly|, doj = o]—éﬁfﬂ_:ﬂ_ A5 o £ 20
Huyth o - EHﬁ]rﬁo ZEZEA (import this) & YH3H B YUt}
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APPENDIX B

O] dHAOf 25}0q

o] A A<= reStructuredText 20| A hE01Z A 2, glolH AYAE 3l SH3] AZH A 87

9l Sphinx & AH&-H< o

A9} o B 915 B A LS Thol W AA| 2 v} AAA = WA 07 AQRAA L] = A Th 7)o 5
3 A ThE, o] 9o o) 8 4 2= reporting-bugs 5 0] A & 21 S A & A2 -& AHLBARRE AL}
2rod g TH

O3 2504 B2 ZAE =9 Utk
* Fred L. Drake, Jr., 92 sto] AA = o] 22| A @2 2Rl 29| 27}
« reStructuredText 2} Docutils 29 EE JIE &= Docutils ZZ2 A E,

* Fredrik Lundh, Z22] Alternative Python Reference 2 2 A E of| A Sphinx 7} -2 o}o|t] o] & A H Ut}

WA A 71 F YT 7] ol AFe] FE A

93


http://docutils.sourceforge.net/rst.html
http://sphinx-doc.org/
http://docutils.sourceforge.net/
http://effbot.org/zone/pyref.htm
https://github.com/python/cpython/tree/3.8/Misc/ACKS

Python Frequently Asked Questions, £A| BH{% 3.8.12

94

Appendix B. 0| M A{0]| 25104



appeENDIX C

oI b2} 20| Ml A

C.1 AZEQ0{Q A}

gfo] -2 ABC 2= Qo] o] T A A& A] W] g 2H= 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 9] Guido van Rossumol] 2] 3l 1990 dth Zukol] ko] F5uth hol Mol thE AHEE9] e 33
o] 235 912 %, Guido= ol o] 78 A A= vho} 551,

1995, Guido+= Virginia 2] Reston ]| $1+= Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ Fr2) o] A Ihol A 2P -& AL, o] XA oy AL AZE OIE SAYUF UL
2000'd 59, Guido 9} 5}o] A 3 4] 725l & BeOpen.com 2 2 & 7 A] BeOpen PythonLabs 2 74 %
Yt} 22 3 104, PythonLabs B -2 Digital Creations(& ] Zope Corporation; https://www.zope.org/ ZZ) 2
A5 YTE 2001 d, 5}o]# 4 = E 9 o] A & (PSF, https://www.python.org/psf/ Z+Z) o] A H = A5t}
o] A= stol M HA A A AAHAS afote s 5835 AYH v D2 24 YUYt} Zope Corporation &

PSFo] 391 39191 Th,

Wi 272 F7 AP UTH(F N 22 Ao e sl A= https://opensource.org/E 2814

Ae). A0 =, L (3HA v A i obd UTh She] A W E B GPL} G TH ofele] Ei
cheFst vl Z S g okt APyt

HY = ot oHHE 2 | 6 ASXt GPL 5 &1?

09.0~1.2 | n/a 1991-1995 | CWI yes

13~152 | 1.2 1995-1999 | CNRI yes

1.6 152 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

213 212 2002 PSF yes

2.2 o] 2.1.1 2001-& 2 | PSF yes

Fi: GPLY} z&d = A2 2| 7FGPLE slol i v xdthE A2 dnsiAl = ddsunh EE
ghol A gholAla= GPLA 28] o] 2o WS 37/ 222 UaA G s Ad WA x5 A
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?—J_

Ytk GPL &3 eho] 4l 2= Sho] A3} GPL 3ol WEE The 229101 & 2FF 5 A Futh e
As

337 @5uh

Guido 9] A= 3tel| o] Wl E 5 7H5 317 T B 97 AL BARE N A FAEH U

C.2 TIO|40l HMASHHLE AFRSH7| $I5H 0| ofzt

vlolH Az E Qo] e} A M= PSF License Agreement©l| thg} gfo] Al a7} F ol g U th

glo] W 3.8.6 7 F, AW A9 oA, Z&|¥ Y 7]} T X = PSF License Agreement 2} Zero-Clause BSD license©l|
el o] 2 ol 7} % o151 0

Shol ol BTE A% 42 =g o]l hE eho] A2sh A& H LItk ehol A 3 kol 2o 35
£ TEo S A oo Shol 0] BAA BRE 85 4= =9 ofo] U]gh ko] Al
PREE = S

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.12

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

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

3.8.12 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 3.8.12 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.8.12 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 3.8.12 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
3.8.12.

4. PSF is making Python 3.8.12 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.8.12 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.12

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.12, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.12, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

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

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
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

(Th& sToAT ol A%
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with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.12 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 HE2M EQ[AH

_random B2 &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html oj] A
Welh Feo 7Rt F=ES 243Ut b2 dd T2 A4S Iz &0 Addth:

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 43

socket R EL getaddrinfo () & getnameinfo () T+ E AFR Yt} o] 5L WIDE Project, http:
[lwww.wide.ad.jp/, A A & EE A2 3tY =2 I 5] 5T

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

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

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

C.3.3 H|S7| &3 MH|A

asynchat¥ asyncore 252 th33 22 £ A1S 233 oh:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.34 37| |

http.cookies RE-S T}eT} 28 59 A3 LR T

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

o e 39 AL TP T:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C3.7 XML & Z2A|IXH S&

xmlrpe.client REL The T 22 o] A5 TR

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.
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C.3.8 test_epoll

test_epoll RES b3t 28 79| AL ZFFUH

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE-2 kqueue Q1 E 3] o] 2ol thal THe 3} 2 3] AgHS ERFU T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

104 Appendix C. A2} 2l0[MIA




Python Frequently Asked Questions, £A| BH{% 3.8.12

C.3.10 SipHash24

39 python/pyhash. ¢ 9+ Dan Bernstein 2] SipHash24 ¢+17 2] = 2] Marek Majkowski 2] 728 o] 2 3}5] of
AsUTH 7)ol &= v 22 W8o] 235 o] 5yt

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double 7} £ A+ 7He] W 2ha 913 C <= dioa 9} strtod S Al & 3k ¥} Python/dtoa.c < @A
http://www.netlib.org/fp/ o] A €& 4= 1= David M. Gay 2] Z+-2 o] £2] 9} d of| A A 21551 T} 2009
d3g 16Ye T2 Y& gdo& v T2 AZd 9 ol F A 7F £3E o] Y5t

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

*

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

*

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

*

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

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*

WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

2 E hashlib, posix, ssl, crypt = %9 AAT AT 5 A st F7He] 52 93 OpenSSL
ghol B el g] & AHS gyt = A= 9-9F W OS X sho] 2 A X =2 7382 OpenSSL 2to] H & 8] AHE S
2T FQong o7 OPCHSSL ghol Al ALRE S 23 E YT

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-corelopenssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)

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)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S
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* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

*

*

*

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

*

*/

Original SSLeay License

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

This package is an SSL implementation written
by Eric Young (eayl@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
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* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

*

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

pyexpat 82 WE & ——yith-system-expat & FA 34| &= oF E3H expat &2 AFE S ALE

shel Mg o}

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 & I & ——yith-system-1ibffi & FA SR &= 31 L4 libfli &2 AFE S AR

shof =g ok

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

(TF& sl A ol A%)
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NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

z1ib -2 A2l o A b

— B :’E
Ut

4

A zlib WA o] Y7 e ojA o AE & o™, 3 zlib &

AR g Ste] WEH
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 &8 A= & Al Hl o] 22 & -& cfuhash Z2 A EE 7|Hlo 2 It}

[kl

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

(Th& sl AT ol A%
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from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal RE2 WE=E ——with-system-libmpdec & 74 3}A] ¢+ S, 234 libmpdec 42~ AFE
2 Agetel A= U

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 HIAE A2Q|E

test I 7| AL CIAN2.0 H|AE A9 E (Lib/test/xmltestdata/c14n-20/)+= W3C § A}o] E https:

[ Iwww.w3.0rg/ TR/xml-cl4n2-testcases/ | A} 7} ko w 3- BSD 2ho] Al 3}of| vl = Ut}
Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

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

» Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.
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* Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

¢ Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
(ASIS) AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.
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sho] 3} o] WA
Copyright © 2001-2021 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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