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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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>>> 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-S PyQt %} Scintilla # AZHEEZ 7|0 g &= IDEY Y th
trepan3k is a gdb-like debugger.
Visual Studio Code is an IDE with debugging tools that integrates with version-control software.
22} 9 A S E3sH B A8 ol 4 IDEY} U th e 2 3heh o
* 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

214 stold =2 AL 91T 19 EE o 281 AW A7} ALK

2.2.1 W0 Zro] 918 uf UnboundLocalError 7} WA 51= o] -f-= 3l U 7)?

St F = oA g4 EF ojd 7o) Ul 7S 571312 wl] UnboundLocalError 7} 2HAY 3} -3+

>>> x = 10

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

A, o] T

>>> x = 10

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

UnboundLocalError 7} 22 8+ t}:
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https://github.com/ronaldoussoren/py2app
https://cx-freeze.readthedocs.io/en/latest/
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>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

ol AT oA Mo YT uf, s F A7 T AT Zof T3l A (local) o] F L & F A5 2o A
H 23t o] 59 R 5 7He] 7] Wl =AY th food] whAIRF 742 kol Af gha Y stE =, Aotd e+ o
22 A9 W Ak AFAL L %ol print (x) 7} £7)3HH A e A g AN 2
2w of & 71 A o ok
9 ol A HPE A (global) & 2 At F AF = Hpof AN T 5 FU
>>> x = 10
>>> def foobar():
global x
print (x)
X +=
>>> foobar ()
10
o] AR AL (Fel gt AxBs WG] ERH O R A AR Do) AA 2 9 2mzol Qi
& °

>>> print (x)
11

nonlocal 7|9 EE A}L3t] =HE A F

[k
g3
>
R
)y
e
e,
o
ok
4
0,
)3
AW
I

>>> def foo():

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

222 sho] Aol A 2|} A Mo )3 72L& FA U2

shol Mol A, 4= ol A B2H 7wk sl g BA Ao w AUtk W4l T4 BE ) ool A2
e e, ARG oR Ao R Aels A g 3 x| o 2 7 gh .

Aol 23 o 9 A v, 2 AN LE o3 7k Futh dH o=, B H Mo globald &7
G5 e FAgol ofe AANL AFFUh Wl BE A9 ol globalo] AL,
&4 global e S8 FUTH g B JEE B BEY 74 240 o BE F2E AdoR
A oF Gtk o] EFS R AL 48] A global AL §-84 FRE Ty,

22, 3] oo 11
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223 T}E gtoz FxolA FoE Prht o BF 22 A9E BEIUIR

e, s =01

r[m
E
kA
rlr
ne
rE
@
+
PN
=
]
o
1o
r
v
-]
N
oX,
o
>
>,
3

for + 25 AH§-3te] R 7HA ok

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

o] AL x**2 & AL 5709 Erirt 23 E g2 EE AU EE2HW, 447h0,1,4, 9 2 16
e A0 o 4 4 Qg uUth Teh, AAR AR BE 168 WAt AS & 4 dsth
>>> squares|[2] ()

16
>>> squares[4] ()

16

o]+ x7F @rholl A (local) ©] ofu] e} & F A5 zof o= o Q7] wji ol HA s, oty S & uf
AN~ FHUTh— Ao w7} ob g Ut 29 FofA], x9 F2 40| BE, BE T4 oA 4%*2, 5 16
= £ AP 5= Yk

MBI x2] g WA BTk Ao YA WA LA B2 o]

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

2
ol
2
=
18
X
1o
N
=2
Lo

riN
o
X

Frl
Jh
ok
i)
ko
N
30,
xf

o) 2 sl shel W, Frkol sl 2| ool Mool ghe A1
Yk

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

o] 7| A n=x= Fr}o] A F ol A A4 ne wE 1, _,_;:___/] A F A A A x & e S 2% Z s} A o)
2o A Ut o= nel ghol A MA driol A o, F HA A 1, Al Al A 2 5 =
TebA 2 Behe ol Al guHE 23E BBFULH

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

d AN & ol JEE FRSte FHAA B 52T 25 (FF configt} cfgehal
RUTHE = AU 88 22099 B E T 50l config $ 52 9% E 517 54H 5 U ok
R REo] A o] 202 A A5 A UTh 24 REY AxbAE 24 shtol7] wjRe], R E A

o that W7 AHge =E Rl wdP UL ol 8 5 o2} 25Utk

config.py

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

mod.py:

import config

config.x = 1

main.py:

K

o8,
-
>
(]
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import config
import mod
print (config.x)

Asid F+H= AT 71 =2d Yk

22 olwE, ZESA

ﬁd
oo
ok
rlr
pa)
bt
o,
Lk
i
v
X
r

225 TEA YLES LG “mH ALl FAUAA

JulA © B from modulename import *& AF23}A] UpAA L. 1A & H YZE FF= o o] =
F1ro] ol gAd sl A1 i, AE (linter) 7 B & H A] 932 o] 55 HAISH7] 7 LA o 2l FH Utk

g W oA BES AZESIHAIL. IFA 8t F =0 B3 thE RES WS L BE

2o) amae] Aol e AL I 4 YgvIh 2o st QEE
A FAsha AAE 5 9 A} &

= AR RES YEE S Ao
1. #F golBejg RE - &

2. A ALz} 2ol B ] 8] BE (I}o] M ¢ site-packages T] Bl E] 2] o] A X H ZE A) -]
ZODB, PIL.Image 5.

3. YRolA 7dE BE

T JZE A A FstuA 4=
McMillan2 t}-& 3} Zro] Wl & t):

sys, 0s, getopt, re

£ o] mx.DateTime,

it

<4t} Gordon

[
e
%
+
iv
iy
A
[>
fu
o
offt
%
S
ok
rlr
oM,
o
_}l_‘
30

28 B “import <module>” P4 0] JEES AL & JZEE= WEF YT F A

EEo] A WA 2E2 o]F (name) < E3© 8 31 3} (“from module import name”) ¢ X E 7}

49 5o dod AUt A AR REo] F A RES YXE 3= T2 A

AA B0l e ol £E ol d A8 4 g7 gz i)
o] 4%, F A BEo] sttt oAt AMSE T, AXEE TG TR G o] 5T 5 A5yt
AFEst 52T ), A WA RES 27157} AR YL, 7 OA RES QEES 2B R 4 duUn
Uy 2Fo| SUE SR YT ES REo) H 49| FE0IH T RoE o FaoF T Sk Yuin
0| A%, A WS BE BEE AEE oh 210 F5obA 9 2 dwith ol A%, 5% BAE
4 mEoA SHE BES JEE S Ao] £2 A8
THAZES AU EEY 27F A NS Eolel= TY EAE N Ast= vl 28T v, T H 9
YRSl 2o Ao AREE JRES /AL, of /e T A wel e BE e
D257 9 ] 53 HETUTE RE0 AT Frol AT AED ) ATEE B §7 1 42 4
AU 5 434 27| uj o EES A ZEst=d v &o] WolE = AL EES Ay A
SEa1E 218 A R R0l §9FHAA L, T o] AP 23] 1 AT, 2E o o] Anng
Hold Aol s, BEL otutk sys.modulese] Q& FUTh

- 9 o

226 23] 7bel 7] gko] BRI L o] §L FAYU A2
o) 8] W1 T8 AF 22T WSS AFUC o 42 AN L
def foo (mydict={}): # Danger: shared reference to one dict for all calls

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

o) B4 AL 525, nydicto] B FEo] TERHYTE T WAL, foo () 7} AV 7] A H e ),
mydict 7} o] n] BB Sof gl Al 2 Al 2} 7) o], mydict 7} 5 e} BB EEE ok
2% 95 550 ARG A ANES UE Ao gtk 194 HA 2%
32 3 W ws ol AU Th of oAl el EA v el 2ol dl T A 7 A
o) W7AE Axe Fx )

22, I 2o 13
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Aolol we}, 54, £A49, B2 8l Noned} 2L B AA = WA dAGUTE BAUe, F2E Y
Zejn Qadiacg e b AAE NG Ehael £ AB U

o] /%502 s, b AAE /) Eghow A FA g Fo] £EUTh T4, None 1 HELo 2 M-S
S G4 Ul ol w7 9147} None 91 SHel @ ThE Al A E/H MU /R S0l E AZ BEA AL
o Sol, tha3} Zo] 24 nhA A

def foo (mydict={}):

AL o] FA ANA L

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

mydict = {} # create a new dict for local namespace
o) 5L £8F 4+ dHUTh A H Azt APk 4t A2 W, A AN 45 T
g«l w7 oF A3hS AHAISHAL, 22 ghol Bl 2 A H W A A e vkEstE AUtk ol Ae

A

o, 08 3} o] 7R 4 4T

|
“memoizing” ©] &}

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

# Calculate the value

result = ... expensive computation

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

AR A G E 2 & ATk A BAYI:

n
_9{4
rr
Y
192
rE
b
fr
>,
ofo
ok

227 F W50l A ThE W4z A Ao} 7|9 = il AMS S AL oD 8 of
U7
G4l AW G BB <9} xx A JALE AL Tl AAE SHFHAA L o A 93

1
AUE A2 G el AZFUT 1R T 9t x B AG S E B4 E TE T P T AAE
ALY 5 Y& uth

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

g(x, *args, **kwargs)

2.2.8 9o} wjAMSe] o] FE FAY7?

WS B4 A o] e o 202 S &, s §4E 5T W AAE G5
HE Utk PASE §47hBolEd 5 A A4 2 B U ol & Sol, e 2
Bk Fol g

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

il

foo, bar R kwargsi= func] AR Y Ut 22, funcE ST W, & E9:

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

42,314 ¥ somevar < QI YT

14 Chapter 2. =2 7|7 FAQ
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229 PAEYE AT AAE X WHE ol FAYUA?

>>> x = []

Eo) AR S A EUTh
ERERRICPSSE G

i
oY
BN
_?L
fr £
>
(B <
A
<o
fl

rl:l
b
<
£
rlr 1>

=

| HAT = JduE Uyt
append () & &S &, 71 AA ] W&ol [19A [10] S22 AAFHJAFULE FHFIEF 5L
AAE Fxe7| wol, F ol T o= A AMLstH et =449 3F (101 o AM2FY o

>>> 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

ol A x 9 y7h i A Ak AL G5 AHUTh o] A5t Bl WRoliL, x = x + 12
TS o e FTHAAA A 58 HA S Ao] obduth A A AR (B 6) & TEol xol A7
Utk (&, x7k F2 3k AR iU Th. o] BjS) ol F A2 A4 (45 67} 5) 9k o] & FRFE T
Aol g ZHA U th(xe oAl 62 XA, y= oA 3] 55 F2F U,

AR A= EOJy append (10) #y.sort () AAE HBSHA W A 02 FAEE AL (A&
Sy =y + [10] ¥ sorted(y))2 A AR E ST QukA 0 2 sho] 4o A (2B &5 2ol
vy BE %Toﬂfﬂ) AAE HA o= A == Nones BEgHsto] 7 72 79 o] A4bo] &5 A
H=F FUth mebs A4 y.sort () B APkl yo] AEE AR €& 7 Atk A5, thal
None g PoA T2 1ol A A AV & o & 7h A= Fik.

I, 22 Aol w2 Yol whet ohE &S 2t kA A ST ds Uk SR U ARk
OB S0, t=t g AES tﬂﬁs}}]ﬂ]— FZoly A= HARA A5yt (a_list += [1, 2, 312
a list.extend([1, 2, )& 55382 a_listE WASHA| W some_tuple += (1, 2, 3)3}

some_int += 12 Aj 7“5(1]% Eﬂ-%q oh.
ge x93

« 7P AR (List, dict, set $)7h YO, AR 54 AALS AH§Ho] AN & WA Y AR S
ﬂZd“EC@ 7S A F e
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2210 =9 w77t Qe S8 A sk o9 A sl of U7t (el 2% &

Z)?
sho] ol A Ak B o2 ADES 7|5 A 2. T YL wA) Ao hat FEE BES| Wi, T
2715} 9152419 A7t o] & 7k o Lelof 27t Gla, B2l R BEE GEUL ole) pA Pow

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

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

>>> funcl(x, V)

("new-value', 100)

AL
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= YA E AYstel:

>>> 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 da" R 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

16 Chapter 2. = Z72)
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2.2.11 s}o]X o 4] 122} g4~ (higher order function) & o|d A vt=1} Q?

F 7R A" o] 5 Uth: S HE
a*x+bE A= g £(x) &
AFZE AL A

EASIATAL ANE 482 UG A S0 2
£ linear(a,b) & 4 o)8telx Soba 7FgsHAAl L

def linear(a, b):

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

return result

= ZYE AAE AREA:

class linear:

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

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

FASET

taxes = linear (0.3, 2)

taxes (10e6) == 0.3 * 10e6 + 27} HEE 3= ZHE AAE ATy}

ZHE AA A2 A S melu IV oAt @ o] Utk 28y, FEE dd AL
S5 AHAYEE TRFE ST A5y

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

A o2 WA= AElE AEs T 5 AUk

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

22, 3] oo 17
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2.2.12 o] Ao] A A& o] LA BAF 2

opy.copy () U copy.deepcopy () & A/ =3I Al 2. EE A A

it

ERS

T AsUth gAY elE copy () HIANETZF AFUTH

2214 F =X QA oG5 A% B 5 IFY7I?
AukA o7 WY, AR ol AA R o] 2ol g7 el 28 & dHUTh /EAO R, YL A
GIBE B AIGUh dersholass £ PR HWIAIAL o I R EAFUULE b2
FEE AL
>>> class A
pass
>>> B = A
>>> a = BY()
>>> b = a

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

283 Felat o5 AF Utk AAl o]zl o] F 71A] o] 5ol AAE 0] 93l o] 5 BE 53 =& 9
Hete BEol X AdAHAE o As] FP2 AY drdAg Bug Utk 2, F o] Eo] 2L ghol
AAE 7] wfi2of], A2E 2 o] FoladA bARA = T 5 iUt

dnbd o2 Uaf| F=7FEA Zhe] “o]FS Lofopr T A2 = HUTh o) =& 2 2 Y 4d A < (introspective)
22 WG A e gh ole dutF o7 FE WA WAl Egol B 5 k= Ayt

comp.lang.python ©|| A1, Fredrik Lu S IASYTH
of 2ol Ao A B gl o] 52 P& AT 2 W LGl (AA) AAl = A+
ANA A9 o] FS B 4 L, A A 2A = gksUt-webs 7o) o g A B
A dolfl= 7 AT P2 2R o] BF(ol5 31 oA ALY ar ko] (AA) AA 2=

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

18 Chapter 2.
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2215 4% dAz1e] 449 = ojB A ) Q?

dixE Fol oA A7 obd Ut o] AldS YAl L

>>> "g" in "b", ngn

(False, 'a')

AE £ AuA7Eoh ek BAA Aele] PRI W] 9 et 2ol 4T AH Y FoAA Uk

ohe3t 2ol 7R A gk

"a" in ("b", llan)

CHFR Y A=, += 5)E PR QUITh o] B2 AAIR AR ok 2k Bl Y £ B PR
Juct

2.2.16 C9] “2.” gl A xkx}e) 553 Al o] 57?2

o, AUt BHL e 2ayh

[on_true] if [expression] else [on_false]

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

ol £ o] stol 2.500 A 2705 7] Hofl, kA QA FEF £ =] RS ARgStE Aol s uTh:

[expression] and [on_true] or [on_false]

T, o B 7L LA Gk e} A BAL GE 1A 222 G F A
ek mebd, B4 ... if

D
'_l
[0)]
(0]
94
z
>
_,d
Ol'
rlr
P
o
o
fy
i
A

2217 sho] Mol A U538 & 5 TS AHY 5 YaU7R

of. dRkH 2 E lambda Woll lambda§ F 3 ste] 3 Lt} Ulf Bartelt 7} A5 8, tha Al 71A] A&
5 A

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

Hol A o] A& A= 8kA] A AlL, o] " o] E!

2218 $4:9] ml NS Bl A LA ()= F1L Ju 7R

o) AR B ol M 2 At 1 ol Y THARS L2 DG S AU Th 91X A AR S

SR A8 4 9l o] ol QL oAU ck 52 A A Wb ol e )
A P A A WL /1202 vhAM el BRIk 8 Fol, divmod () & A AE A5 E

WolEolt gk AWA L T 2EU

>>> 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.

29 A T ARSI A2 G YL U webA], 792 AAE divmod ()
217k 2 g

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

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

2.3 xAet F2kd

2.3.1 16715918714 41 oA 1 72

82158 A shel W, 8215 @ 20 08 o), £FAY T EA 08 FAUTh o o], W 0B

A4 0045 5 0 & S Ao o SA AN

>>> a = 0010

>>> a

8

162155 Ut 16215 9ol 08 ol 3, &8} ) #2408 2ol 719 sl 1 167 S7he
FAG A EAZ AT 5 AFUTE o & S0, Fo] A B = FJEMW

>>> a = 0Oxab

>>> a

165

>>> b = 0XB2

>>> Db

178

20 Chapter 2. =2 7|7 FAQ
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2.3.2 ¢J-22//10 o] -3-& w33 7)?

F2i % 37419 2L REE 2R elt AUtk o Re] o] AL U, T 2L A% AT
oo
i==(@1// 3 *3+ 1%

(truncat ) Zj»‘r%_] =i % j7}i
371 S5 A 1
i 7he] ZIthd, 200 4] 7F Aol =

o}
o)t B Al e,
2 — -102 E718 Ahel

Y AAAAE AFSIAHAIL, A& 0] int ('144") == 144. W}RIIAE,
2 W3 oS So] float ('144') == 144.0.

A2 sAAg Yot 28 A ll’lt '0144') == 1440°]3 int ('0x144")
1Yt} int (string, base) = F WA /“jEHZJ o1z WMo ALg A4
'0x144", 16) == 3249 Yt} base7}0°§ AR E ™, A= go] A 9
1 A8 00 = 8FFE UEMH AL, ‘0x’ = 16+ ‘)rE‘r‘THHE}

Aol U g eval () 2 AFE3HA] WA L. eval () &
AsUTH =27 AoHA = F2g o] = Tt 2 A S A
Hi2e FydHeEE A$+E __import_ ('os').system("rm

o
2
3
i
11‘,
i)
O
ﬁd
_&
r'“
erzmlru

L
th :Z o&% Fo

ol

T
o _& 27
™ ﬂl—lﬂi ["_'Q, fll
., et i
ok = My
-9
poflox L
%0, "Ir [’N' HU _ﬂ'
ol
AW
£

8 578 shol d TN 2 G e LA} ol o & ol eval (1097 = shol ol
2517 ¢b7] w2 ol & ol 7L AT o

Q
O
X
forfe
ol
>
2
5
=2
>
2
o
S
o
ol
l=O

ANE S0l A 1445 FAE ‘144 2 A, R A2 str () & AHRSFAHAI L. 1670518
A 5282 93k, W &5 hex () Yoct () % AFS A Al L. A iUH‘%] o] HQ3tdY, f- strlngs.»]-
formatstrmgs JMi% FZREAAAIL, | S E0] "{:04d}". format (144) = '0144'E AZ3}aL "{:

235 AAE|ol A BALL o wA| 53 T2

38 4 YUtk BAG e 2ol MBI U e A%, =
Aok itk 2A A kel frns delsE £ 5

AAVarray EES AL EAAA L

Yotee R R A BAY
Q= AA7 E226HY, io. StrlngIO

>>> 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'

236 EALL AHEe o YA M ASE TEFAR

st Rol g E&UTh o 718

S } ] W = Z} A
=4 l_:l T o
ot ol 5 A o7t gtk AP o] AL EEﬁPcase T2 U

=2 | .

H

=g
o A

fr ko

fr 24

Rulel

o rlo

=

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

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

s Y &4 getattr () =AM AL

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

>

I‘"N m[ﬂ

getattr ()

oz
o] AL the T} 2ol 3

gl
gho] 2 EirﬂA of 2] Lol Al /\}%%‘HD}:

l:M

class Foo:
def do_foo(self):

def do_bar (self):

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

* &5 o] 52 3l A (resolve) 32 W locals () Yeval () & ARSI AL 2

def myFunc () :
print ("hello")

fname = "myFunc"

f = locals () [fname]

f = eval (fname)
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d

B eval () AHEHE Lo B ARTUTH BA4Ge) gol @ ehH Ao Fo] ek,
FEAN RS Aol Qo9 G 4D 5 AUk

F

i)

23.7 EAg A £33 & vl Al A 51+= Perl 2] chomp() ¢} 553 A o] Y5712

S.rstrip("\r\n") &
£ A7 @ 4 9yt
=227 AAG Ik

31U 02 T FUL AANA Gu BAY 59 B Y= RE S FAR
AE 57k Boll Wl Fol o8 A ol & F ol 4 vheh

e
0:

o
£
g_EL
b
rln
L
N
1o
N

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

. "\r\n")

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

'line 1 '

Jd Aozt gt

AR 4 TR B4 L, AR AL P BE BAL AN splic () ANEE B3] 22
FWos T2 o2 BUH TS int () U float () & AHEote] A5 EAALE 54 o2 W
SHe AT split ()= A8 sep” A HSE AL o AR SE Fol B ols]e] EAE
FRAR A=

oY,
o
2
Ho
dho
1
°
v

212 C9] sscanf () Ko} 72y 2o o Aste ).

2.3.9 ‘UnicodeDecodeError’ 1} ‘UnicodeEncodeError’ o 2] = F-31-& 2o]u| ] 7}?

NM
p
BN
ok
>
>
3

unicode-howto

241 U 22 180] YT Lguich $EE ol oA sok gLz

aRe GurA o PE YUtk WA, B F o 57 Aol 718 oF & Aol Uitk
+ A% 542 shold TR LU T o] FAQE (Pyihono] F8& Utk
« B2 29 AA T OHE 4 YUt B3 V0 U thE el =l 28 o ok7l 3 ) 12Uk
- HEE A ARSI A Aol m2 Aol A G4 2R Hobok P T (profile BES
R L),
c AV 2T YES AYSE AL S FAL ) A B2 S EU T (tineit B
).
» QS A A 3ol 472 87 (regressions) & A H 02 £ 5] Ao (9 HlAEL B A EE
Fol) ¢4 8 2T ANl AE 2 R0 FHUTh
)RS AAZ, Tol A HE HEE Folt e EFo] YFULE S 28 5B A5 2E =2
317 918l W 2L 2w =gl B B /b AukAel 47 o)
QI ELS WA BEE (B E e G B 0w A5 nE Add) nA A5 =YL
melt ANCAA 2 gL AL 5 AFUTH
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TR 28FYrh & S0, ¥E8e W list.sort ()
a AFE-% 2] of] = sortinghowto

ol
ok
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i ko
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4 O
of
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N
¥y
oX,
=2
krl
ol
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)
|
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=
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=
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Rl e
A

e
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Q 2y
A

ol
°

o T A
oz 3o
N

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

242

flo
Md
X
ue
tlo
ot
N,
o
2
me
o
rlr
N
—‘—4
o
ko
o
)
r o
o
iR
flo
<
2,
4
A
N
~

str¥bytes AA L 2w BR, B EAAL 7 o]0} Ro| ¥l 7 o]of o] 717t A AR E A
e R RSN BN 4 ERECEE L

B str AAE F ALY A3, DA £ BETE AANE A2 AL AT str.join () S
sEehe A9yth

S =)
ofy
>
o
>,
N
N,
pe)
ol
rlo
N,
M
R
11127
N

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(Erte gPdos 584 BETE io.5tringToS AHEaE AU Th

W2 pytes AR E FAFI] A, AAE € FETE AR o] oj £ o] (+= AR & AL 5o
bytearray A& st AU

¥

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

o & 5o, tuple([1, 2, 31)2 (1, 2, 3)S 4A&3l2 tuple('abe') = ('a', 'b', '¢"HE

AT QA FE ol AR S A a1 T AR E NSt g, AA| 7} o] v] {F& 2 A FAEHA]

&S tuple () & TE3H= Aol AFFUTH

S AR} List (seq) & Y A2 Y oHYEES 22 ¢AE T2 35| 9+ g2EZ "I
.o E E0], 1ist ((L, 2, 3))2[1, 2, 3]=4E3L list ('abc") = ['a', 'b', 'c'1E

22U T ARV Bl AE o H, seq[: ] 9F Zo] AHES TR U T
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o] W Al A 2E %k—’u“—ﬂ S ddAg UL ¥ 02

Told Aoz ALHY Fal 2

01"4’9"3374]’\%14‘4 seq[-n]< seqllen(seq)-nld 2t A 734 Al
[e]

[e]
G ANAE ASHE WP Al 5 AU B SO S[:-11 L A RAE AL G AL
£ AW, BAL A FY F 0HEE A AT

=
X

1
-

2.5.3 A PAE 940 7 o]E g o) E s}8]H o]@ A T7)?

Use the reversed () built-in function:

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

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

25.4 B 2B A FHE o B A AAFU A

o] 2 e S of ] 74A Whel t e 7 ol Tho] M R el WS FRIAAN L
https://code.activestate.com/recipes/52560/

PAE 2N S U E STTH, Bl AEE J YT OhS PAE BolA 2ARUA S8 FEL A5
)\1/\]_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 YAES AFo T W], TR AA TS, Pl aER HEY U

2.5.5 How do you remove multiple items from a list

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

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

The list comprehension may be fastest.

2.5. A PX(FE/RIZE) 25
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25,6 Shol Mol A oA u] L W=} e?

o«
=
P
0]
-
5
0]
o
=]

"array"]

OB A7 841 ol A Cul sk 2 Pascal) W] A5 55 LI Th 73 2 Aol B2 Thol 4 Bl 2o
e 9ol Ak 238 & Aokt AUk

array RE2 E3 HES Rd o Z Y AjES W= WA EE A AU 2| A2E R T} ol d A
S 27 LU h =9 Numeric 335 71 5] A5 L IS 542 47 WA fAE FEE
EEREEEENRT

2] 2= (Lisp) 2E}Y 9] I = 2| A E (linked lists) & o8, 5=3 Al-&3}o] Z2 Al (cons cells) S U
4% 9%t

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

ZhMAdol Ao dtd, & Ul HAEE AMSE £ AdFUTth 97 A B AZ cardl Gt A2
lisp_list[0]©]3L cdroi BH‘;}U]-L ,\ 8 lisp_list AulA o F ulo] A B AEE ALE

[
st ARG S27b =27 wiel, & 288tthal FA S w vt o]

257 t}3H9) Bl 2EE oA wHE U7
tem ol A ML HEe T AL A

’>>> A = [[None] * 2] * 3

A et Sut= A KUt

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

e e ek, o2 920l e o

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

2ol fi r 2 SAEE HAE % ARE WEA 9 /IS AN 02 BEY FES) GEYU T, =3
£ 4o]20) g 2 nEof] }
ol ek, Ao 2

AbA W2 Aot 2ol H2EE WA ME I ME HE Z2ER ZH 2 A4F A+ AdUTh
A = [None] * 3
for i in range(3):

A[i] = [None] * 2

T 2ol 42913709 BHE P AES EFSHE dAEA AU Bl AE PR AAE AET S

%

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

e FLD dolgy e Awste 32 AHEE 5 s Utk NumPy7h 7Hg =& &8 A syt
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2.5.8 A o] A| Aol WA EE DA AL 7)?

goe Frel e AL

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

2.5.9 B2 zE8l=t, < a_tuple[i] += [item’]¢] & ]S U 2 3 7}?
22 QALY A4babehs AL sho] el A b AR o B9 AR ] Aho] o] A7)
)

B g¢] AR 7 AR E s B0 Q4o ALE u] YutA o 7 A LE 2l
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

4212 o] f-= WA T 10] a_tuple(0] ] ZHe171E AA ol B AN, A5} A4 28
W, A A3 28 FEY 24 00] B Sel 3 S, FE) 2247 HeAE AL WAT S A W)
ol el 7 A g e

s ofefjoll A, o] Tt Yol St o= o= 25 yth:

rlo

Q]
=

rr

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

TypeError: 'tuple' object does not support item assignment

FE2EHEE, A4 Y Fio] ol & HB A YT
T3 2ol 2 ehd:

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

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

Aot 2T 6 EPEUT 5ok AL g7 AAA W H 5 F AR A DUt

>>> a_tuple[0]

['foo', 'item']

eff o] & o] °‘°1‘%“ A deid, ol Ass d Aot lsyth @ AA7F__iadd WA M ES
TS H, +=F Yol Ayd tﬂ1 o] A o] SZ5 11 JkEk gho] th Y Zoll AHSH = Z A th; (b) | 2E 9
A%, __iadd__+ B|AEY extendE S &5t B AEE WSt A% F5FUTh oA o] £t

ZAEA += 7}llst extend?] “E¢ 7okl L= ol YUtk

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

[1]

AL e S5

rlo
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>>> result = a_list.__diadd_ ([1])

>>> a_list = result

a_list7} 718 7] = 7“2117}‘33%@ HAH AR et ZAE7F kA a_listol]l hYF Ut o9
HZ A3%+=no-opQll,a_list7} ] 01] 7 713 QU A} Z2 AA of ot 2 Ef o] 7] W E Y4 Yt

ekl g e i8] Lok
web, 929 FE AN Dol A& b 55 o

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

TypeError: 'tuple' object does not support item assignment

iadd_ = AAF3ta, WA gl2aEE &3 Yttt 3R 9 result 7Fa_tuple[0] ©] o] 0] 78] 7] &=
Az} 2o ARG e HebE, FEL Buolng, HE L A3 o e S AN P Th

2.5.10 533 & st A5yt sho]of 4] Schwartzian W& o 4= U5 U712
3

Perl 7] 51 E] 2] Randal Schwartz o] 2] 3} o] 7] & ﬂ/\E,] O AEZFQAE“AE 7P 1)
WEeos AAg T stol Mol AL, List.sort () MAZE key AE AL A

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

I2ES T olHeE o lHE e, A3 2|l AES AET v, Yote 84S AE A L.

>>> listl = ["what", "I'm", "sorting", "by"]

>>> list2 = ["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']

uhA) et 2 o] el gk the T 2 th:

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

o] Zlol ¥ g7 A& AL g AW, HF 2 2E s
A BB A9 ALl ‘“ﬂ‘/]"/} o 187127
VI A sHA] ¢k 7] S92 A EE e A T

F AR Z, “result.append” T H A2 F7F JEHE 237 o3, Nl AAZE, o]

& Aokl A S 7k FolF i th
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2.6 A

26.1 SY2E FAYUR?

Zeot class B AWSHol WE 54 24 I oo A Q282 ANE HEA A 7Y
EE AHEEH, HolEHE 4 A E vl olH (M ESRE) G ZE(MAE)E EF WAFUT

Ao wlola FHaetal ot st o] e ThE S HAE Ve R & £ glF Ut 28 wWolA
ol 20 o] = el HES WA EE AT ok 458 5ol A4 mAE AAA 0 AT 4 9
RS Tk S U@l the 1 A A v A EE AT LU ai Lbox 2 o) 9} chokal 57 ALK S
& A2 %] 8] 3l= MboxMailbox, MaildirMailbox, OutlookMailboxS} 22 AH ZA7F S 5
IPSE
2.6.2 HA &= FsleU7)?

]Hchﬁﬁiixnme@mmmﬁ&.Jii%?%ﬂ AR x2 d-JUrch A== ZH~
Ao Yol A = Ao g Uth:
class C:

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

2.6.3 self = F-3l7)?

self £ &7 WA =2 3 A AAE e Fel| H o] F YT meth(self, a, b, c)E FE wA
EE AN SR ZY 2 ojd AxF A x| Y] x.meth(a, b, c)ZZEFH kI EEH
HMEEmeth(x, a, b, c)AH ZEH UL AUt

A GOl EEONA el & BA A 2 Aok Bz ol TAWUN = FRSAAL.

2.6.4 A7t Fo) A FE 2y I A B Fe A2 AR ARA] YA FAFF 712

W g isinstance(obj, clS) E AHgstAA L. ©d Eds g FE2 AFste] A
b ol 2 T o= 6?1/}4 A2 2AAE FAS 5+ 1o (& 59°] isinstance (obj,
(classil, class2, o)), AR stol R WA F st A AT R AFUTH(AE =
isinstance (ob7j, str)L+isinstance(obj, (int, float, complex))).

QEEe me a9 g g S 2ol A isinstance () F A% ASFA ol 9 FHAA L.
o2 47 AU okd, o 4 A% AH A F 2 S AR ] ST Folshu Fef 2ol e
HE A4S SUSE B 54 54 BEGHe Felael AASE Aolshe AT AE S,
Boite £she P47t Arka:

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

O U2 22 ZE Fd20A search () PINES Ao stal &4 225 &8k Ad Ytk

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()

2.65 919102 R

2] 9l (delegation) & A A A3k 7] W () AH¢1 sfE o
&S 746}1 2l 1:}1 7}%4 3 E—/\] 1:]- =] 753}34

O_IEL.O

rr E

= dUh duth x AA7F 3 WA= F 5kt
MBS RS T @3%11*@}1 EnEgice

QA A FA T,

rr
A,:

ol 5 1w 4 98 FAE S AU AE o, e 2
7155 BE HolHE g e WHsE Fhas PRI Th

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] 71 A Upperout 2 s write () HIAEE A A5t 35 self._outfile.write () HIAEE
T2 Aol AR 2AES A AUk thE EE A E=EE 3 self._outfile ZA 0l
IR LS _getater__mA=E ol FARUT A ERE A2 Aofo] g A4 7
AEE Ao AARAE FRHA 2.

o durzold o] 7HGEE 5 Yo FYFAA L. oJEGHEI 23E Bl ozt A
ojof & ufj, Fe2v __setattr__ () FIAEE Al of 5tH, o A F5HA 7 FH o] oF FTh
_setattr__ ()9 7|& FdL2 S g 55 FUch:
class X:
Aéé _ _setattr__ (self, name, value):
self. dict  [name] = value
REEY __setattr_ () FHZ FIAAE o7 A Sl self o] A G Fei & A G317 930 self.

_dict__E A g

26.6 WA =S A Gl ehE 5h e 2ol A wlo] 2 Fel 2ol FelH AT WA= o
A 52T

W super () &5 AHE A2

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

300/d HALY AL, ZHA ZHPAE AR Y & dE5UT: class Derived(Base): )
< z4_4_,1 39 Base(®+= Based| Hlo]x Fef & F shvh ol 9 H meth () WA =E Base.
meth (self, arguments...)Z T2 4 d&H51Uth 7], Base.methe 047:'54 A ke U‘]]/“]Eol

B8 self AAE A& oF g

[

o8,
-
>
(]
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Hlojx FefAao) HWAS Hostal, Fela 2 A A oAl A
BAS AHESE T sk 28 E o oid = 3wk @%15}:5 %LJDL E3F o] E2 AREE H o]~
ZHAE FHE (A E 5o Ay 7 Ao b AA st & Al E 83T 9

BaseAlias = <real base class>

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

26.8 JH o)~ vlolEl9 A o) WA =S WS W o YA sof T2

(C++LHJava®] o) ml o 4) 42 Blo] ]9} 3 4 v 4= B sho] 2o A 2| A Lk,
A2 HolEe) A9, s Foh s ol B NES Aol A 0. ol Eel o] Al Ghg sl Y, o g

oA el o] 2 BAIH 02 ALg ok Fuich:
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 AAthc.__class__ oA cE Fol7b= Hlols SHi s A B w9 dF S0l o A4 2
5] A] ¢+ 3 c.count+ isinstance (¢, C)7FAH3de EE col sl C.count & F2FYh

F9:Co A= Yol A, self.count = 422} 22t Y2 selfo] AA E"/ﬂﬂﬂ]"ﬂ “count” 2h= A&
T Aol gl d2bdAE vEYth SHl A B A ol H o] 59 AAZ-L A vAE Wil d=A el

BAglo] Ze 22 AR o Tk

C.count = 314

A7 WA = % 7Hs g o

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

Jevh, A WA EY E3E e A DGR IS GET BE oF T4 E Aok A Yk

def getcount () :
return C.count

BE g oy Zela (B WA BAE 2L AZ T2 E A HES 729
A3k Aeshe ATk

32 E

RUNCH
rE L

o F=7t
] o] o]

)
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2.6.9 slo]Rloll A FAPAHEE WA E)E AEA AF AT = AR
ol e UAE BE WA= A g A ¢ AEL LA

ool A= The 7 ol 24 g ch

o
u
o,
oX,
>
Sl

1=}
>
N
o
o,
D)
v

o
A
vl

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)
o] A &3] FE oA = LA R AA R = obF THgSUTH
4 do] AR B2 NET = gdth AE ol
def __init__(self, *args):

e gamel BEMAE Jo ol A% S

2.6.10 __spam & A}-£3}2 11 5}+=t]] _SomeClassName__spam o] tjj 3} of| 2] 7} Y
Futh

o]F A3 WZEo] Y= W o] 2L F A v F7H (private) HEE Ao &
A-&3t7] A8l “F 43 Y U th(mangled)”. _ spam 4] (o] F 7] A
IgrE Q‘ﬂéx}%_classname spaml Z HAE EHZ{]FJ~H] 7|4 cla sname—%_‘?_‘{— ARy LEo

AR FA Sl ol FHY Tk

0 (
n M2
j&
=
e
i
1o
o
o
me
o M

oA ¥187) % ¥ A5 STk 81 A8 A o] 3] _clasname_span o =21 .50 o) 4.0 %
AN 2 5 Qo) v EA e AA] _dict_ ol Vet Th BE shol M Z2 a0 v E7)
w4 ol 52 A3 A aA aEUTh

2 7}A] 73k o) 77k 5 Ut
del Zo] MEX] __del ()2 3£ I
0l E&sld _ del  ()o] T&HUth

Ao Ag T2t =8 P35 2FFE (& S0 A Ao FE Fx2E 2
1) 0.2 EolrhAl it 18 ﬂrowi—

N ~

s _va e
— N
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rloy T
o E
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N
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OS2
of> 2O i Lof
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Y
>

0

e 2N W

S
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PN g
N
>

E&

oy

L

o
o o S

A FAZIE g2 Az T2 e nt

A1 A, _del_ Uﬂ/ﬂEt =43 %144 Ao = =d
=AY ¢ 1/}&71] AAY _del__() MINEZARE =
gC-Collect()%%‘f’l‘ﬁ}‘ﬂ TAE 7“1]%‘? AAI R, 7“Zﬂ7}-r74517<] o 2let
= A

A7 A= s uvitt &2 A9 YA A close () WA
() Hﬂ"iE%HE AAE FZIEAAEHFEEAAST 9
AL — del_()%close()%iééﬂ‘ﬂ:ﬁ}fﬂ close ()=
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<3 A2 5 93t E U2 UYL weakref RES AESHE AYJ UL o] REL2 FxX 34+ E 584
3 AAE e 5 AEE G A Bol, el AR P2 RRo AA| 2ol o3l ok A2 S
ALg s oF Btk (o] RS0 B 2 s

upz|ulo 7 del ) HAZ A of 9] 7} Ay S, A T W A] R 7F sys.stderr& ol Utk

a0 WS AN £ o DHFES B gE = S WBFUTH CPythonol A= o] o] A o v w
g Fho|BE, A7l vl R oA AAH & M2 o X o AA 7 W2 22 A T =
A9k AR AT U T2 2ol AN 5 AUt

>>> 1d(1000)

13901272

>>> 1d (2000)

13901272

A9 i THE B35 ARG S, id() £F A9 Fol HEIA T, BF AF AAP U 0
BAAL AN A5 0} D e, 1 AN S FE :

>>> a = 1000; b = 2000
>>> id(a)

13901272

>>> id(b)

13891296

27 L5

271 .pyc 7€ o WA BEUA?

BENASIZE D uj (= A A3LE o] BEAAA T a2~ g do] AAFHJS W) Hupdd

FEE X33 .pyc FEL2 .py FLS 2Fe= Y HAE 9 __pycache_ A H Y E g thE9]

Aokt .pyc JYLL .py FLdF} ZL o] 502 AF3, .pycE EUH, Y-S WHE 5% python

Hpolu ] tdo £45 = 57074 248 2= g d Y-S 25Utk (R4S U822 PEP 31478 #Z 3}

AAL)

.pyc g o] TEojA A ¢FS F Y= T 7HA] o] = ax v do] x8H v Y A EAYYTH

Z, __pycache__ AH OHAEZE s ¢ Qo= SEdUth o & S0, 3 AFE A E g A v op 2

/‘F"“ZPE APt Aol ol do] dojd 4= AdsUth 718 A AHE "HAES A JS gyt

PYTHONDONTWRITEBYTECODE &7 W47 AAE o QA 4L 3 RES AL E 57 1ho]# o]
__pycache__ AB OIS UET AYdA RES I AR YA £ ¢+ d= 55 (A o

F3t5) ol e pyc Lo AP AE YU

49 2aYEoA spol g AR AL YLE2 AFAA oul pycrt WEOIAA Rk

aﬂ o, 8 EE xyz.pyE YXEE 3= A9 BE foo.pyZt 1S W, (python foo. py~ A v
207 Qasta) foos AR, xyz S U LE 37] w Fo xyzoﬂ‘:HOH .pycZt RFS o] A A", foo. py
% YEZE 1A ¢37] 2ol foodl el Al = .pyc 3Fd o] REE0] A A] g5t

foool thet .pyc S WE o7 Yo -5 A2 E HA ghe Zgoll e .pyc Fd& e Y
—py_compiled compileall RES A 4 YT

27. 2 & 33
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py_compile ZEL oo B E
compile () T+E 34 o2 AL

OlfD filo
o,
rr
pa)
A
<

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

o] AL pch foo.pyet 22 A9 A=
R HS cfileE o] E A AY T 4 AH

compileall BEE AME3I] YA REFJLS A T2 Huld T +% 95Ut compileall.
pyE A3t Autd e gol A s o] 23 yHEgo JRE A FE] A ZEZEA o] E FPT
T AHFYTH

B

pycache__ A2 tld g elo] /1S gt (EE 494

Id
Pz

python -m compileall .

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

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

e barof] j 3k Wl M o] wkE ol Utk
« 7 A E 2 AYH 7] A A o
* bar7}fooE YEE Ftt (o] foozt= B 5 ©] o)A no-op YU ThH

¢ bar.foo_var = foo.foo_var

34 Chapter 2. =2 7|7 FAQ
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mhA) o A 7 A g e hel M) ob4] food A melE She AS SR A AL fo0d] A 7T
AU 7ol A3 Hlo] §17] wE Lk,

import fooE AFR ST AP T EOA] foo.foo_varol] BN ASEH T S ujx 22 o] dojdyt}.
o] Al i3l M5 (H 4 Al 7HA] 312 Wy o] dF YT
Guido van Rossum-2 from <module> import ... o} AFR3}X] T, BE F =& 3+ o v %]

=
T AL AFFULE A sk Zoho MFe] 27151 450 48 G40 ASshoF U ol AL
QX E H BES BE Ao <module>.<name>C & 2 H L ol u| gt}

Jim Roskind+= 7t R E A th A2 GAE 33T 212 Al gy
s WEWZ (A, 5L ol FaEJdXE T Ie7 e D)
e import <+
« @4 7= (J2E FA gelA 271318 A =23h.
van Rossum-2 ¢ 3 E 7} o] A3k 3tof] LelLL7] wll #of] o] W& ol Fol3tA] kA ut, 253y o)
Matthias Urlichs= 25578 A7 42E7F 2384 k= AT e AU
2 45 wErg o A gk Uth

b
=1
|t
frt

SEER

2.74 __import__ (‘x.y.z’) = <module ‘xX’> & HI3tsht}; z & oW A A5 Y 7)?

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

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

275 Q¥ ¥ WES WP OpA AR B uj, 87 Adto] EAEA F&UTh o
o] Qo] WA

BEAWY ol QB o F 2, T ML BES AL YTE Tl BE HAL P& th 218
oW, A EEo gL /L BES JEE S WL BER THH Z2 oA, R RES o
TE BASIL oA T R4S Puith M4E BES ZAZ thAl 9o eld, the ) ol sl e

import importlib
import modname
importlib.reload (modname)

r{n
"3
el
ol
FI'F
il
Y
rlo

A o] 7L 100% FA 5 Th 53], e} 2L

from modname import some_objects

QzE B AR o)A MAOE AL AAFUh BE) Feh2 H) 7 £
FEF /)2 Sen A2 AN A Uk o AL the T 2 44

>>> 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 AR S “obol HEI " & QA 5HE £AS) © Aol BB

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

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

27. 2 & 35
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CHAPTER 3

A7 et JAFFAQ

3.1 oA e o £ae] 2Fe] SoI 2 S ASTUAR

Guido van Rossum-2 15 3}-¢]
Aol 27 7) o] Sa WU o Ol B 0] AR A|Zke] & B2 T o] 7152 Akt
Al ZHE 22 7F Q7] wi el

doj2 C =238 ve o

o
i)
™

if (x <= vy)
X++5
y-—i
zZ++;

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

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

B 37 ABA e A A2 BES T AT Zo WX Gtk o 2 s =21 o] 45 Yol A1
755 34w 7o) s o], 2192 298717 H ol AU o] g Ao
shobof Gt} (743, 20-30%). 20%9] Shol A2 Co 205 ML B4 B WL 4 .
AL AT BT DL g7 W B obguThel- Adlo] g AT 15 E Yol HYE Aol G
Utk Selar) JlukEye 23 =g Guth

37
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3.2 7hgE 4Hg A4te @ o 48 AT Uk o FAYUR

33 BF 257 Aol 9 23A RAIFUA

AgAE 5% Tes 2 Aol sesl Buth:

>> 1.2 - 1.0
0.19999999999999996

)

223 0| A 3ol ¥
= J

EEESERER P

CPythonA float P& AFE 93] Cdoubled AU float AA 9 F2 1H LT (EHEF o
E 530 E)9 o] —‘?L% Ao AFE I Fpo| M By A5 Asks F8 k= ul C A4S AFS-31H,
o= ‘:]'}‘] ZZAA Y =] FE 2T ULH &, 5 AR Aol &3t 3l glo] -2 C2} Java s

g8 Be 9 FeA dolsAY FE Tt

AR ENPOZ AA £ 5 A WL AL oA R 25002 A%a/ RS S st ol g
=9,

’>>> x = 1.2

[*]

130, xoll T8l A A g 1025 g 1. 20 TSk (W5 $-2) AR o] A wk, AES) 2= sy
QurA Q7| Ao A AR A £ gL The T 24t

’l.OOllOOl100l100l100l100l100l1001100110011001100110011 (binary)

AL ABIAE G T 2 Th

’1.1999999999999999555910790149937383830547332763671875 (decimal)

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

15—
AN G AL, stol A A A Y] BE 257 A L

o

16712]9) 1024 A= 2 AeFduc

CELPRK]

™

¥ 74 g4 o] Uk,
s A5 Ut 2AEe) BN Atk AL BE ) o E 9% THS BIT 4 Yok A2
ge)se, AR A 7 e 1A T W o
o1% % shhgu et

EohE AL sholie] £AD e £ATE YRR 0w B BTHE AU o F P %82 ThE
o2 WASA ROv], ol WAL o] W PH T EAL “eight" S OHE A0 WAA Reich
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5 vl A= g ol9} TEo)A ‘self & FAH o2 AHg s ok sh o] i
IS

o} o] t] o] = Modula-3oj| A]

45

A, 22 M A A=

self. meth() glow Fe A A E 7)Y 5A] B35y

—’F%l Utk CH+oll A=, A1 s Addel ¢

o 7H g ) - E}Z]“*ﬂrol“%ﬂ/ﬂ%, Al Aol

ofok FUTth YB C++8Java T FROA = AAHA JEFH
ks

A7 ge ol Aol AME AHS & FUTh

=4, 54 S0 HAEE HA R R FxGAY S T o EHTF

om Utk CH+ollAl, 3 S 2ol A Ao d o] Sefxo MAEES

AH&-3f oF gy o} — Tho] Al o /‘1 = baseclass.methodname (self, <argument

S5k A AL _inic_() vA=e], dedow 3 g2 A g o

H A =5 Zgste] AL o Al °1“ﬂ7ﬂ ] o] 2 :"’/H" Uﬂ/ﬂ £ T & oFote Aol 538 & Th
2

sAEe 2, ads wel 49 ol deld ) ¢
S 22olA ol i = (2 A “{M@
A R0 A8 B el e~ Bl
o] SHA) FEH ™ FHFULEC 53l ° ﬁﬁ%?%‘%}ﬂ‘&i}ﬂ%jﬂl%{ﬁﬂ ol Al
o]a]s}&;@ ogUlEWNS T dfof
S AF U A =, AxE
A @%ﬁ‘rﬂﬂ o2 ol 5ol thsh F
W, 2o Mok AT
okef of ek

Tyt
AAE A

2 oy M

+

+
rlr
e
e

fur

N
)
o, it rlr
N
lo
o o
2
o
4o &
v
 of,
>,
2~
[0)]
o
'_l
H
<
©
=
T
_,>L
oo

_,d

(L ofo
ol
o

r[r o

Sy

T

>

T
2 to,
e

(%]

al(f

ofl

3.6 THANA NI AT % gl ol FE FAYUAR

Jpol 385 H, 7Hs T i

vkt 7] 2] (walrus) AAEAF =5 A8k t Y @A 2 @40 e S I Uth:

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

AL S 4 B = PEP 5728 X34 A 2.

3.7 slo]A-L ¢ YK 7)%5 (2 S o] listindex() ol = W A =& 2}-&3}
I 7]%( l% £l len(list)) ol = +& AH& ] 77}?

Guido 7} &3l % o]

(a) Q3 A%re] A, A E 718 (prefix notation) ] F-9] (postfix) E 7R o] T A FPuich-
Q9] (112] 3 59 (i) QAL S A 2.8 AT 744 1 e, 57 BA) ohl
AT U A LA O R £ go] 5t B/1ME Fobshe XYL Hath) e T
x*a+x¥b 2 ThA] 2449 317] 41 A3 94 00 719 & AHgatel & Qe S u)o
o]/\lhﬂo u]_u_oﬂ E/”/\]_,_

(b) len(x) B TEE 92w Ax FaAzte] Aol 278 Yrhs AL gUTh ol AL A
ol % 1A & LStk A3k B40) 3, AR 459 Ao Tt W2, xlen)
2 92 o, x7} AR ol 28 FAR AL £F len) o = e 2ol 4] A5 A 3
Hlol e AL ol v] 1 glojof FUTE. WAE TASA et 2ol get) ol LF keysO)
WA= A, 5ol obd Aol wiite() WA =7 92 W) 2 AL ERE HAA L.

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

35. WA= gelo} TZolA ‘self' & WA H o2 ALg ok s ol EAAUR 39
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3.8 join() o] Bl 2B} B2 Bl =7} ol EAp WA =9l o] §i F
AAY7I?

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

AR AL Y @AD A5 S MAEE S Aol AT B FRUP ks ol mebg
Yok olo] tiet e 18 & AW, BAE e P 24 23 g Lolehe AUk WAS7)
EAGe] AAH o] Bof 3§ ATHA, e Dol A AT+ GA HEL =2l F o7k g Th

% wa) olojx B The 3 ol ERRUTH ‘U AWMLY MW E B4 442 At Uela
AEUT. £uAE, FAL 184 5k o @ o] f % split ) & EAD AR A8 o
A Qoo g At A 2EUTh 12 W) the T 2L Bl

>
=)
[>
)
é
=2
=
r
44

Dy
tfo
=
[rtl
rr
il
i
rO
D)
1o

3.9 o 2] dulifwlE 72

o 91 7} A SR L0 W ryfexcept £2- vl $ LAY TE AAIZ o) 95 G AL WS ol Bo] FY
t}. 20 ol 9] Thol A W Ao A The BT E AT Z0] LukA o) QAL T

try:
value = mydict [key]

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

o)A
2ol =

gAvgel A9 A 717 JS Aoz RS w9 n 7k s Utk 282 o, o2
95Ut

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

o] £ AFol, value = dict.setdefault (key, getvalue (key)) S =
getvalue () T&°] BE Z 5ol 7= 7] u] Eof| S 53] A H o vk A& 5= A5y Th

40 Chapter 3. 479} 94} FAQ
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3.10 s}o]Hof switch 1} case £ o] I o= FA Y7

if... elif... elif... else A|A2E AE351H o] S GA 3 4 AdH5 YTt switch & EH
off t)dt & 7}2] A|oto] QYA uH MY HAEE 5882 9} ub of ) 3 o] 7} (o} 2) Q15U Tt A}A B
W&} @A) AEl= PEP 2755 Z2 34 Al L.

-7 W2 7 A %‘ﬂw A3l o 8k 7ol 5, case = =& Foll Mgt A EE UE S

AsUrth &

def function_1(...):

functions = {'a': function_1,

'b': function_2,

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

AR o] 3 HAE 5] A%, getattr () W BT AHS5He] 57 0|52 4K HAEE Ao

H% W3 ¥ 4 deh

def visit_a(self, ...):

def dispatch(self, wvalue):

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

o A visit_9} @o] WA E o] Fol HFAE AEFE Aol EEUT ol
ghol AR & 4 gl 2ol A 2 49, AN AR Y RE WA

3.11 0S8 2# = 7do] o £t v)4l A zelEjol A 2H =S o B

=8 Jof th3f Hol % 3hite] C el = d-& FAFch
W & 5 FUTh whEhA, AA 2#H = PRl Cofl Tt

Bl

sholde] FE ZH QYL BAA UYRol FHE B4 AL 5 Q7 Wl shola g mAA L
42 Y 5 fEYTh TelLh sl Aol A, o] A 2 A4 EA 7 ohd Ut 71%5-& F7sHe ThE
2lo]o] gt A7) el ol Yrhe A2 Yo YR ACE A9 E AR EY £/ BY
g}

B4 o u] Tpol W] UF A o], Ao} ATz AAR 5 A5 UTh HebA Aolo] Ao A T4
4 GTHE S S A UE o d e 4o o 2L whE Wt ok AQUT- AW AL O
34 27 (oh R A o] 23 A3 AT 22 Y] AA) 7o £ A WA BTk

3.10. z}o]#Aoj switch 1} case Fo] ¢l o] 5= F o el ]r}? 41
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3.13 slo]H g 7|A Z5,C = tE Aoz Futd & 5 UAsU7i?

Cython& 549 W] sho] M e F4 0] 9= C 8702 795 o) Nuitkats 80 & 5ho] 2
Ao] A AL BHR SE o WS Crv TER ATSE 40 AF A YU Javaz AL T
VoCE 28 4 A5

3.14 slo| M w w2 F ojRA el IR

ol 4 v 2] B2l o) AR AL P o] whel ek ol el HE TR Pyrhone B2 AT
59l AAE ZASD, E e AU A te] FE 2 BS 295, AA 2

5 Pt TS 23 HAD ANE AP 28 44 L0 FS Fr M0 YFUL gc BELS
A S SR, T BAE A3, 2 A7) ) WaE 2 RE S AFIY T
eI e FHOIY Ithonol L PyPy) & AT 7 A 4719} 4 el oA =g
Aol o] =L % 7He W TR B Al o 5 49 W BE o4 FAE Ao

QR o] TR A, T TE (CPythonol A+ WAL ThE obnhs shel /] 641e) 242 do Utk

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

A A&, CPython 9] = 7H-& W3} 5t 2} A A& AHS-E ), foll tf g 7} 29
gHych 28U A58 A GCE A3, ook 3tY A=
(g g3 A)g

quol A AN AFete TS s, A H o7 3dS G AL with B ARgs] oF gy
D}, oh2 v 5 2] e 2 A e JJr?:ll o] ZF gt

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

3.15 CPythono] tf 54 el 7hul x| 57 AAE A&k g o] i

FAAdy7?
S AL CEE 5 b o 340 AU, (o, $ol Boshm OC ol w2l ee] g
QEUTh hEEY Au FPEE (15 ARE ohgUrh o AR e} IET} Y3, hAR TG 5HA w
A5 FYSA L U she] o] ol 0% AFFHES stelw 47k DL FUh)
AFH A GO ol o] the S8 m2ago] AE W= 2A7H BUch SYF stol Ao A& £

malloc() 3} frec() GC 2o 12 2] A A% 5} w402 A al = 42 v, 3ol g Aok 28
252 7912 malloc() 7 free() o) o 3 A1 6] oA & AT 5 glsrich, 1231 Sfol we) 218 AaA) 28
4 5 Yt @A, CPython-2 malloc() 7 free() & SHI2 A 7+ 3= & 27 53T

=

|
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3.16 CPythono| £ 8% u] 2 E W2 2|7} A & 2] g4+ o] = F4lY
Y 7)?

[«

[*]
=

stold ZEe] A9 o] F 53 S ojpol Fxd u 4 T MAHA = dFU
<2 FzrElow AT ¢ lgyh CEtolBeielo] ofs) @gd siA 7t 27e e 54 R =
Ayt (ol =0 Purify 9 22 == o] o thsll 28 th. “Lei}, sho] i 5 Al v e A E ol
Aol ZE &d AXE s s Al =g T

Bt F A A Tho] M o] EX 2GS AR FEE AAFEH atexit RES AHEEH 3D AHA| S A B
e AN

317 W59 EE7 g2k HlolH# o] i o] fi FAYUA?

P AES}L FE2, o WA vsAw, dRbA o R SR AR E Yo R ASH YUY FE2
sz g i=y CFAe A A4S JsUth 2R 08 R A= vde 3 e A
dlol8 9] 22 5t A S Eof, Ju Hx 23709 A2 #4E FEE A48 RAH
Yt

Rheo], |~ E = e dojof mj it o Byt o] 52 B 22 F5 JPX I S o A=
O o AAE Hfots A Fel AFUTh A& 0], 0s. listdir ('.") 2 A HHE 29 3
< HEhl= 244 2l2EE &g UL o] 2o AFsts T ddEH o o 9 AF N E
M= ARt o2 @ FahslA] ek h

FEL=HdUS &, A9 [FEol HsoAW, ol 845 A Fo = vl 5 gl Uth B AE= T
oM, AAEA BAES 84S MAT stk W 84 gAY E 72 AR 5 3lolA,
FaETFolet REw 7|2 AR S 5 dF U

3.18 CPythonol 4] 2] ~E &= o] g A 7R H 712

CPython.‘l] YArE= AAZ = 7HH do]l Wi g
Ao op2 A7t ek B2e] A% 3l ]
CEEETREEE N

AUt Lisp 2 EFY ] A2 2] A E (linked lists) 7} o} g Y o},
= AH&eta, o Bﬁéﬂlmliﬂ Belujge] dol & gaE

AL UAE A a(1]9] v G| PAES] A/} Qe se) g FRE A0 2 FHEU T
G2 o] 275 7] ?m  BE WG] 277 24P U L MR 02 2ot E A5 B
5171 913 <21 2l 3 A 2 i ch AL SeloF &, %} 2bol BE o] ohg B Mol A

ERES EEECEE

3.19 CPythonol 4] € AUzl o5 A TAH U2

CPython®] 52l 27 =
23 (N 7HA 7HE £ A J) é

b5 8 s Al Blol B2 FRF Utk B-= 2] o) vl e, oh -2 o) Aol A
o] G4 11, 7@ o] & 7Rk k.

S AFSSEe] gAY o AZE 7 7)o g s Al =& AlLbete] ZHE
A A 2o wel A oy th; ol & S0, “Python” - -539294296 . 2
T o2 2214 Q) “python”-& 1142331976 & ) A] 3 4~ 95Uttt 138 oh-&
v o] 9 X & ALbshe Wl AHEE Ut B E S Aol T 71 & A STt
A= o A4 AlZbe] Z-thE SS9 Ut -Big-O £7]H 22 O(1).

g1 8]+ hash () W3
Bich ) 2 1)
A B 5 e wh, B

}.
WA == %kol A 73E LH$

1 AR e, G} 71

3.16. CPythono] £52 u] B.E R 2|7} Al 2] gk o] §= Feigu7p? 43
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3.20 g4 e] 7]7} Bwlo]o]o} sh o] i Fol Q)72

>
£

EREEE

A Hlol & 2R A ol A A 4D A ghe AHS o] 718 R th 717k 7hE AR o,
ghol W3E 5 doA, A= W38+ dEUh a7 AR AR HE FAL T2 94
2 AHEE T IS G5 g e, AUl FEL 05T 5 Uk 13 g, 94
of 4 Ze A E FOP T 5 Al ghol The 7] mhie] 22 5 GFUT o)A b Ro A=
A Aol A AR AR Y gho] the sl whe] G4 2 5 gE
YAUHE P AER AUASE Y, WA B AES FER WHHAA L tuple (L) BHE PAELH
e gue M FES HEUT FES 20enR gAve 72 A58+ A5y,
A 5] A B ok S0l A 4] 9 B 7hA 3y
» FAAAID)E PAES HA FUTE 2L Gow A JAEE YA 22 5 g7 wzol
5547 BT o2 Eof

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

A Eol AHEE (1, 2)9id7h R A 9 AT 2] Wl KeyError 9] 7 4%
ek %, 9418 At s} obu et =8 Abgste] vl s ok gk

CHAEE AR AST ) ARG BEUTH 4N AR B A=A A B B2E ZWY 5
9131, B AF SLE 7} R3F Tzl whad 5 917] w2 ol AE5hA) skt

¢ PAEE A2 HSHAW, AFANA FAHA FEF ANGUT 0| AL QAL W52 )
E2 24N T Z2 o] 2457 o) WIE BEUch =8 94V e BuAS
A=tk d.keys () 9 BE ke 99 A= A2 4 ek

c YA A2 AEEE B AES 7] AGOE BAFUG BAE 1 Ge AT 5 gt AL
249 Az we] o2k AUtk Y AES W FES % ST 5 B UTh oo E
Az GAv el QB AVlol ) ST ¢ s BE AAE 97 Ag o EAN ok FUTH-

LA O A7) e AAle B s dod s yTh
dast o] A 2 vk Eo AN __eq ()9 __hash__()
HAEE B 7R Fels A" YR =

S sl Al 7Rk F2) o A5she BE e Al siA
& ANAHEF S oF k.

30
N
=
B
o M

BT 5 Syt 29 oF gAY (EE
grol A7 g e (e vhE 72) o =

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 B 2B AR W 7L SjA] 7 T A Abe oH

il

29 7}

olr

Hoz Qs Bigto]

i=4

st AA7F Ao Ao A Glel, &4 ol == 02(F ol._eq_ (02) is True)©o|H
hash (01) == hash(02)(Z o0l.__hash__ () == 02._ _hash__ () dJoF &t} o]& 3 A3t A}
TGS FE5oHA] ot 9 et v S A] 7|HE 227 25 g o)
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ListWrapper®] 7%, 2l 3 A7k 941 2]of gl& wiubet 2 & 2| nEs
SFotof gtk 87 AHG3 o] & = ?*—.-3}7\] 5235 Ao tE) 85 AL Fn| 7} F 01 9l A
2 o] e FH /A v Al 2. FAR Tl A ZFs A Al 2

3.21 listsort() 7} Y Y 7 2] 225 ukehshA) Q= o] §1= Rol 7}

Aol 23 A3 A, &R A7) 935 B|AEE BEAE AL Ju)dyt) weba, 1ist . sort ()
< HXEE Zﬂx}ﬂoﬂfﬂ AU °] /\Va% FNN 717 e, AEE 2| AEE WEASHA st
o|8A S48, AEH BAo] LR 5HA T AL A ke AL FAHof ) A Bl 2= E Poj2A
= Ty

A Bl ~EE whabst |, th A W sorted () &8 ARSI Al L. o] FE Al 5E o] B 7 & ol A Al
B AEE RS, A% v vy o & S0, A2 E A= gHE9 71 € ol E ol E =
R U= syt

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

3.22 s}o] o] A QIE| s o] & WAIE WA x| Hat ZA U2

o} Java®} 22 Qojoll 4 A F3h RE ol e e 2 WAl 5] v Ao} Pgol it =2
e e AR B A4S A5t o] Aol s WAE A5 fo] R x2IdL

T53He dHl =20 541’/}3’— A Zr ey ok

Shol 4 262 %4 vlol s 2o A ABOE AT 5 9t abc RES 24U 18 08
isinstance () & issubclass () & /\]——QL?'F]—OZ] A2a"AaY Fg 27 EA ABCE 733 =4] &€
4 995Uttt collections.abc R ES Iterable, Container ¥ MutableMapplng.Jr 7o 383l

ABC J < Aot

stol M| A, /4 240 th AEI EHAE &2 Tl A o)L BAY g2 olFS A&+
As U

EEN I ZLHAE AEEIF HAEE AFTTH 50 25 AT o] HA &} oA Ao s
AT UASUTE B2 ol RES ATHER 4 335}04 e AHA HAEE AT 5 5
ot 54135 o B AH T o] A5 AFE St REXR AR &7 A E T o] 29 7h—"‘tﬂ’“/”ﬁ(S'[llb)” ol g olde
AHesle] 22 AT HAE T 4 IS5 doctestﬁ}unlttest REE AR HAE 28 dY3E
ARt R ES B FE S5 AWt TZAA HAE 2 ESE 75T 5+ dFUTh

AEIF o]~ HAE Zh= 2Tt ot AT HAE 52 oo E B YR & T2
dest=t =50l 2+ AUt 4

= 5t %
= 172, e so] 2 HAE 2 wle] S3SAE AR Sq
w2l o) 7ol H & & iUt ol F Sof, append () WA= JEES
F 718k ok g ek QAEls o] 2 PA £ append () FEO| AA 2 ol & g
YA, HAE A9 A o] £4L wa}—ﬂo g o

) i N fo

o]
guizo 4 ‘}%xl HaER

‘Writing test suites is very helpful, and you might want to design your code with an eye to making it easily tested.
One increasingly popular technique, test-directed development, calls for writing parts of the test suite first, before
you write any of the actual code. Of course Python allows you to be sloppy and not write test cases at all.

3.21. listsort()7} 3 H 8 2| ~E & whghslA] 2 ol 4= FAYU7? 25
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3.23 goto7} ¢l+= ol FAY U7

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
Ol AL FAalo] Rz Frog Huste AL H LA AW, o BE 1AL AR gotod] FHE
©2 2F3ch obAM AL EHAIA <.

3.24 ' A4 (r-strings) o] o] 2 A2 B 4 gl ol f FAYY
7)2

o AL, B4 NS o S B S YeUth B9 Ao gt o SAAE BE G E EAE

ojAAlo] Z &L, EUA] 2 FAE S FH YT

G EALe A o LA Aol E A SR L RANGE AT D)ol @ e

oA BHE 5 QRS AAR YU o Z2AAE DA B T o 2B olBm B

B2, U EARL O)E AEAA YUk LU, & SANE o] 270 = ol BAL JLE EAE

A2 4 A5 o] FALrEADo] =R Ao A8 o & A5 U

AES A2PS WEHL 4P, BE AR ALE 522 SN 583 f25H4

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

DOS @ ol 3 A= e FES e 47, A€ 0], ths T stUHE A=A L

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

3.25 ¢ slolH el = o] ERRE 5 #T “with” £o] glsU7|?

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

Fpol oA, ol & F27F RE s Yt
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© BAE sk, Avto] 8 Crash 22 ThE Qo A A B AGFEE, ofd WA oY T YA
W 3ha7] & 4 gle ok ol Zlo] B eol@e] R B Ao el B4k A AP BE WMo
2328 %3 JHYTh
stol e 54 §S AgFUTh AY A7kel ofE o E)HET B2 LA w5 YUk Wy
AEZREL A Fo AA z7}6}74b}ﬂl7%@—? AsUrth o2 s st g7|vtoe R = o™
AEZREZI I2H= TUA LT (SUTh A ¥, I ¥4 = ¥y o ERRE?
A& £, b3 22 EdAd YIS HAAN L
def foo(a):

with a:

print (x)

SAe o e g SRR E it AT AR UG TE, el gl e Ae 2
oA ol A€ FALE Aol Bl A9, 0} A old g g
2% oA BB A7kt B A A s, o] 5] 5 A 58S 011 A B A o1k BB

T2, “with” 2} %/\}5& Ao} 7159 F2 o (ZE BF AD) 2 A< &3l FoldolA gA 24

T AsUth =3 2ol sh= Aol

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

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

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

o] BA B4 A 2

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

ref.a = 21

ref.b = 42

ref.c = 63

o] & A A Fol oA A3 A7t A= =T, A WA S st AT st H e A
SEE zolt RAEE s

3.26 if/while/def/class o] Z20] T Q3 o] 5= R U712

=2 =4S 2ol7] 98 B2 gUch(AE ABC dole] A3 5 sk UTh. ol 8 mels R

if a ==

print (a)
AR Zo] o B A X ¢} 7] A& A FHSFAAIL. o] FAQ HHo| A ZE 0] o] B A A& Al ZSt
EAE FEIAAL; Jole) BE ASH AU
T OE AR S o] e ER 0] FE AX BNV A= BT E EokE T 74°‘14EP S5 =8 oF
Seue 2457 A, =2 GAEs | Aust TE 25 A 22 22 5 AU
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(1, 2, 3,1
(Ya" YbV’ ICY,)
d = A
"A" [1, 5],
"B": [6, 7], # last trailing comma is optional but good style
}
o] & 3 g3k Hlol B 7HA o §7k &Y Th
g2k, FZEs gAY g B gtol o S0l 24 e B-7, cld Sl x5S F71d 287
Q7w Eol 848 2745717 Aauth B e 8 BEA 2n 22 AFLE 4= AFUTh
A5E YEE TR AU el o H B E S YTk o S
x = [
"fee"
"fie"
"fooll
"fum"
1
o FiEot v A 847k 9t AAY Rol Ak AA R e Al 1A 84 &Y TR “Fee”, “fiefoo” B
“fum”, 33 TS 245 oD AP NAL A 5 AL
FY PRSIz agYAA TE 4ol 8 994 £ 2 &y
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“Python” ol &
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4.1.2 math.py (socket.py, regex.py ) 2 322 ojt]o] JH5Y7}?

F5el

(o)) Al 717

L.
T

shol Ao

)

=
[

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

SFZ ZrHE=

sl
&

2) CE AYHILF

import sys

print (sys.builtin_module_names)
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41.3 GU2A Fho|H 22PES A7

o=
o

Shel 2w oA s ok Tk
A Shok FUTH AT PE shele] e A8 s elok s A WAl EO 412 A2eh 1 5o
1A QUE| el 6] %7} 9ol of ] o,
WA= chmod +x scriptfileo]y} o}u}E chmod 755 scriptfiles A3Ys}
HAl= oA 7HA PR o2 o3 & ¢ dFUth 7P s 2 ot 22 2

}_:’:_
sho

Xﬂ
ol
2
N
o
b}
A
o

—Iﬂ

#!/usr/local/bin/python

shol W QE ZelE| 7} SAEo] AN A A o] B AL}l o] 3 WA

=
~ages}doln Az E 7} e AA} EPAO2 HEE 52 W, en
Stk shol W AE el e 7F AL A} paTie] TeE el ek s,
22 A gk

#!/usr/bin/env python

o] A= CGI 2AYE AL51A upd Al 2. CGI 2T HE S PATH W& 58 H 4ol ehA], AEZ g

Bl o] AA Ao A2 9Y & ARE-3l oF g Th

EEHHHE AH82F &7 o] 7}5 AFA] /usr/bin/env T2 131 o] AU TH E= env 2 1Y 0] o}o
FUTh o] A9, th2d 22 S A 5T 5 55U T (Alex Rezinsky 0] 7] Y U Th:

#! /bin/sh

nmww.n

exec python $0 1+mse"

2 AL ol Ao 2T HEL]  doc_ EAE S Aot AJUT T e F7Hst] 2AE
CEL Rt

liiducii = """, . .Whatever..."""

FY2 P A ZE ol 22wz V[ER o7 AU A= A T Modules A H ] 2
Eiﬂ"ﬂ curses R E2 T UTH (JEF HZFNA = AL 4 g5 U - A=98 curses EELS

Zth)

curses 52 7| curses 7] 5 T ol 2 A, thA] X A A9, S = L vk A G 3 -2 neurses
2} SYSV curses.J we F7H 7S AYFYLh o= =<9 74]7‘1]9} e 2 B
=< SoHA T ﬁxﬁ A BLEHE0SE2 ol A o] HEo 312 b= A 25

=
Y= 229 A% consolelib 52 AFRSHI Al 2.

4.1.5 s}o]#l o] C 9] onexit() 2} 553 2 o] Y5712

=

atexit &2 CY onexit () & -FAS 557 45 AT F
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4.6 A2 Ae)7)7} AEeA P o]k FAYUR

7}

r]olr

FEAAS AT A7 AR A EFoR AdE = AdUh oA 2Eg Ut

Sl

’handler(signum, frame)

webA = 7ho] lxkE A9l o ghuiTh:

def handler (signum, frame):

4.21 slojy 2230 X UEE oY Hl2EFY 71

gto] Mol = F 7HA] HAE 2@ YT 7F JFUTH doctest RES EEY S2EFH &= AAE
AP 5, 2H S E2EG AFH A4 EH 4 v P Uch
unittest REL Java®} Smalltalk B|AE =8| Q 9204 298 H o A HAE =g Jdga gyt
HAEE O g4 3t W, o829 223 £ 254 YAIS AFg s of Futh =232 79
EE7sS U ZdavAsg Fedeol gyt -T2l ol w2 22 T8-S T w2 A A g5t
TEHE BV ASFUTG A G Ay AM27 A A2 chwt2 7] o Zof). =3 22 7502 2
Mg W 210l 9 £ 544 grofot itk ol A ShE Bl 2377k 4 o 7] wE A e,
Zrade g v me e e 2L =S
if name_ == "_ _main__ ":

main_logic ()
zza3e) w9 2E stde] ¥ AXW e 5 AU
I 23| 7] AL TG Fe 2 549 L3002 AW o] 545 HASt= HAE T &
Aok gtk S HAES AT HAE 29 EE A RER AVD 5 AUtk o AL
B2 YA Y S A, shol flo] o}F A S § A5 MRl HYES AUtk Z2EH =9
A HAE T4E AAdste I9S A H SHL A A = 5 syt B2 E gA 2 43S
zZ7)o i Y7 wEd Yot
2o Wl BEol obd “A 9 BE | BEY A HlAES 29T & dsUn
if name_ == "_ main_ ":

self_test ()
B34 9 3 Qe 5 o]

o
%
ol I-o‘r
2Jd
zQ oo
Ke)
rlr
[kl
Hu
u
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N
By
oy
i)
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0
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ro,
nj
H,
)
>
i
>
ofo

pydoc BES sholdl 42 TES] HAE YA HIMLE TS 5 gl5th €551 25 204 API
AN E BEL oL cpydoc] UL Sphince SAEY 3¢ TFT 5 dgvink
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4.2.3 3ol shite] 7] g i PEL A YR
Fux Wyole 2 AR A A o] dFUTh cursesE AR 3] o] FFL £ = AL sk A A

curses= Wl 7) o] AAFs] 2 R E U}

4.3 ~A¥ =

431 222 Agete] oW m2 el YUk

_thread 2 Eo] o}d threading & ES A Al L. threading R E2 _thread EEo] Al &3t

Az meivleln fol fel e 2 438 FaTn
Eetol=

Aahz 7} ZFA1 9] threading A}<5 4] o] A]
OSCON2001/ & ZZ3AAA L.

40
F—H’

43.2 A 2HET} R AT AP A g 2 FEvIth: o) 202

Mol 2 Sk FRS A, BE 2 S FEUTh Wl 2d S R g AYE o), AdE)
¢e £ T Aol YUtk
AR e me Y o LE 29 =/ $EE B 38 1 FHS 245 AU

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) # <——————————————————————————— !

a2 oAl (B2 é‘“ﬁi—*"ﬂ/ﬂ)"fiﬂ =4
AAE YT I o] fr+= 08 28 = iﬂl%fﬂﬂ ojd g =7}
%7l W2 d U

A 2L A9 T4 A% BB 4L FHS 2olehe AU

Wol Sy Ao Aas s
S B W7tA A 2d = A 2R

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 () 2 9B FL A9 e 2250 th4l, A5 Avkzol WAUS
Y} 8 744 ofol o} qu ‘
278 B, v 9l e =7
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]
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S AL A Aojsted, - =82 AT 5+ d5 Ut queue B A&
FE TEAANL. Quene S 2E AA FFS FA L 7ol F5< F713t
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import threading, queue, time

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

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

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

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

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

AR ohe v 22 2] 4

o,

gk

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

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

x = L[1]

D[x] =y
D1.update (D2)
D.keys ()
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o QB Z 2] E] S(GIL) 2 £F 3l°] A= ths T2 A AW 7] Al 3ho] M -& vl x| 8l o] Wafl 71 | o}
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1.5 A& d, Greg SteinS A A 2 GILS A Adty ADe 2oz A8 T2 3 1] =L (“3t
284 3” A 2) S +H P55 Y TE Adam Olsen2 Z < 19| python-safethread —'-Exi‘,Eoﬂ A 5 AFSE
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BEHE 7HA I A7) w2l A8 G Fe] FAYGol B AYUrLh ol & %01 2o A 4o} g2 FALG o] Al
AUtk o]y s MAl= de e A2 o] 53 oF ol o2 A A ol & AHAl A 2= (free list) ©]
AFUTh o] AfF FE2 AE = ﬂﬂ”ﬂEﬂEﬂﬂﬁhh}ﬂﬂﬂﬁiﬂﬁﬁﬁ%

a3 AR A E 22 A7 Q7] w2, §8kst Al ZE ko] & £ QAR gAAaHE U
A AAF g2 o] 15 AA WG JHE A Z 2 E] Aefol] A= S WSS 5 9= AR
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WE SRR A4 1 9L Fs Aol FHUh
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DT Ao R, Qe A E FHEA e T AHZ e EE 2 Ahe, 4 dE = el H g HEY
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44 Q3 29
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441 5192 o YA AAGUZR (29 2 THE 5 AEE)

os.remove (filename) ©]Y os.unlink (filename) & AF&3H4 A] Z
AN 2. F BeE EATUTH unlink () & Bl of 4o Ba §4 o

HHe g & AASHY, os.rmdir () & /\FQ“?'?V‘ /\]-‘?—; =¥ os.mkdir () = AHESHAH Al L. os.
makedirs (path) &= EA|5}A &= pathd 7 AEH B E Y5 U T os.removedirs (path) &= H]
Q=g S Y EH e E A AT AA A g Evlet 1 &5 AHAISHE ¥ shutil. rmtree ()
2B L.

o

g o] &2 vlH 8 ¥ os.rename (old_path, new_path)E AFE3HAIA] L.

9BdL A=W, f = open(filename, "rb+")E A}L St €I f.truncate (offset) 2 AR
B AL offsetd] 71272 AA & (seek) A A YUtk os.open() 22 ¥ 5D F £ os.
ftruncate (fd, offset) &% QJ\QL]D]- A7NA fd= 3L 71EAHEF2 A5 YT
shutil Eoﬂ_,_ copyfile (), copytree () ‘3—l rmtree () & :T’;?J;:}

ZAH O s Ut

442 540 oA BAU?

shutil EE & copyfile () 7} £3E o] IHF5 YT} MacOS 99| A 8] 22~ 3 F (resource fork) 2}
3} Q1Y (Finder)_ 4 ¥.E HAFS}HA] ‘E%*f:’z off FostAl L.

443 wholuie HlolEl B ¢t (E 21) WL FAYUA?

HR el ol Y4 QL 2 struct REE NETE A 1Y T T del
Aol B (15 52 & e BALLS A A st dl AAZ MBS 5 JE2 Pk 21w s
7hs @t
o g Eol, the TEE HLolA 9 AT)ek FA2] F o] 2-uko| & 9k Shtel dvbo) B A4 E %
Yrt:
import struct
with open(filename, "rb") as f:

s = f.read(8)

X, Yy, z = struct.unpack(">hhl", s)
2ol £AG) > 5 9 Aok ol el ZATU T B b Shike] gL hor) F 47 2utel £)E
92, T EALAA s} <2l (long) AS@HHOI E) & 25T,
O A A vl ol E (o & E°f int} float ] §F 2|2E) ] A9, array &= AT T& U

44. AdY3 =9 55
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Z3: vlol e HloE 2 o1 28l |, vlo] g mE® 328 Fofok g Th(o] 7| A, "rb" S open ()
o7 ASYTh. Al "en (7] B3 S A8, o] A B WE) i £.read () Ebytes A
oAl str 22 ueheh o,

4.4.4 os.popen() o2 THE slo] o A os.read() & AHEE 4 gl AAMH BTl
o J 72

os.read ()= <4d 3}dS e 22 H 42 3 7)1 AHE A o= AeE T Ut os.popen ()
< W7 open () f‘é}T o A HP%‘rd PPE‘—% Fo u4E 9 AAE Yt mEkA, os.popen ()
S 2 E X Ito| Z pof| A n vl EE Eﬂi‘iﬂ,p.read(n)%/\}%%HOF%LL]DP-

4.45 % (RS232) EEo] o] B A 2172

Win32, POSIX(2] %2, BSD %), Jython2] 7 -¢-:
http://pyserial.sourceforge.net
Y29 49, Mitch Chapman 2] =24l AIA &S FZFHAIL

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

4.4.6 9J sys.stdout(stdin, stderr) & Polx &3] 2] &1 7)2

shold 519l 7] A4E C e 71 &R 4 E 24 AS YT

YW open() T+EF 511 sho] Ao BE =t FEE 3L AA Y F-, £.close( FJrOM‘i gd A E
gpol o] HHANA Z2 Aoz FAFAL }—‘:}C 3 7|&AE 2R E gyt Ol < £7} 7R A 7 2

o] £9] 3] Aol A AE© 2 Aol bsE Fch

2] stdin, stdout & stderr& 3ol W ol Al SHSHA A 2lE =, C FA| o] Sl A S+ FEj & ol st
7l YUt} sys.stdout.close () & A Y8t Jpojd =& er?—a‘ AA 7L &3 AoT F
AdE C 9 71eAE BA sy

o A 714] % Shitell thek 14 C 5 7] A8 Do B W, WA o] Ao] HR of e} Ro] 53 4L A
3ok FLITH (18 1, VO £ 432l + B4 BE0] £5T 5 YFUTh. 120Hd, 0s. close )
B S IHAIA 2

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

=

2

rlr

A0, 1

M)
it

27} 82 4 Y5t

45 Y EIF/AEY Z 2 Tv

4.5.1 slo]Holi= o WWW E 7} Q15U 7)?

ghol B 2f 2] & 9 | v 7 4 9 internet 7} netdata F < % SHA A L. Sho] ol = AW F3} 20| A E
SR AN2FLE FEFE U =0l HE B2 28l 5 UTh

AHg 7158k Z 8| 4 32 2 9FL2 Paul Boddie 7} https://wiki.python.org/moin/WebProgrammingof| A - A]
B2y o,

Cameron Laird+ http://phaseit.net/claird/comp.lang.python/web_pythono]| A s}o]# € 7] & of] &3t &
L3t H o)A &2 FA A FTh
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452 CGl Z A 22 ojd7 Fu d 2 94 U7 (METHOD=POST)?

o|. th5 2 urllib.request & AF-§-3h= 7Fekst of Ut

POST & 43} §) #loj A€ 7k A5yt ol A2 g7 s 5 U=

=
=

5

pu
o

7]

rix
Ry

=7}

#!/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 g HAE AFJH POST AAHe] A, Al EAFE 2 urllib.parse.urlencode () & A&

Slod Q1R of THof] Fo A A L. & E0], name=Guy Steele, Jr. =S HUH

o

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

o B

FH 8 o = urllib-howto2 FZ3H4 Al 2.

4.5.3 HTML A< 93] ojul =52 A1-&3) o} 3712

Web Programming wiki page| Al 83t 33 Z2& 22 4 5 Th

454 st 23 ol A WYL B2l w oW 3o Fi7l?

£ZF golHele] BE sntplibE AL
o2& o & ARG Sk v S 314 W D 2 A 7 YUtk o] -2 SMTP 2lA W & A Yshe BE
FrEo|A AEFYTH
import sys, smtplib
fromaddr = input ("From: ")
toaddrs = input("To: ").split(',")
print ("Enter message, end with ~D:")
msg = T
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 ()

- HEHIRIEN 22 77 57
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Ty A8 o oL sendmail & AFE YT} sendmail L2 723 2] 9 X = Ala"uit} g Uth w2 &
/usr/lib/sendmail, |2+ /usr/sbin/sendmail. sendmail "] 7+ & #H o] X 7} =& 0] &

BE =L e 25U

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)

455 2:71¢] connect() Wl A = ol 4] B27)< 75kl ® o] A sl ok g2

select BE°] 279 8|57 /OE A A3+ o £ AFREEH YT}

TCP A9 25 94 YES G/ A, A2 BEY DER AT G I8 Ug
connect () & T3, SA AZFHAY (ATHA] 7HeAd ol glsUrth dlg A

T E .errnoo] &3}
= &7} A3 th errno. EINPROGRESSE A o] Jd Fo] Ak, o} & &5 5 A ¢kt YERY
Utk OSTFT} TFE ghe whasl A, of 2] 28] Al 2ol A ot o] whEk] 2] ol s of )Tk,

oA E st d connect _ex () JIAES ARGE 5 5 Ut ermo g ket U o E Sk,
2] connect_ex () 2 A 35T 4 95 Yt -09Y errno.EISCONNES A A5 9-S& Y YT}
—EEolaAle selecti Aot & 4 A=A AT 5 As5sUnh

HI: asyncore BEL W] B27 HESQ 2= 44 £A0 el Ze 9912 A 2w AT
AR} Twisied 2ol el el = W) ALEH & 75 0] E5a ok,

4.6 d|olEjHo] A

4.6.1 sho] el Hlo]elu o] 2 7] x| ol Tl T AEI 3 o] 27} Q15172

o.

DBM¥} GDBMZ-Z Tl A3 7|9k | Alof] th &k QI E| s o] A% %F Fho|x o)l £3te o] FUTh AF a3
718k AA Y dlo]gu| o] 2 F Al F B sqlite3 BEE JFHTH

o 3 A F o] Ew o] 2 of] th 3k A o] AlF-g Ytk AHA| g W 8-> DatabaseProgramming wiki page &
FxepaA L
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2 0178 vl P QA YA 02 H AL (A3 A Y, 24 £+ F

% = 1 - O
%ixl 2, shelve 2ho] H 2| 2] 252 pickle} (g)dbm 2 AH-§-3Fo] ¢ 2] &f s}ho]

22 A2 AZE al
AAE E3F5F= 4 A (persistent) 7] F -2 25U o}

471 shol Aol A 445 oA B FU7

®F EE randome G A7 E T FY L A2 sl o

import random
random. random ()

AL [0,1) A T £F 257

h=4
o] BEE TE BE 55 44717 9

=
» randrange (a, b)+=[a b) H9o A4+E ATt
* uniform(a, b)<[ab) WAL FF 243 A AU
e normalvariate (mean, sdev)+E A (7}FAIH EXEAMEZHT Y
A§ W42 B ADAAA AH AEGUT A
. choice (8)& ol AlA2ol A TAg) S48 At
. shuffle (1)< BAEES At oA A5Uth 2 2292 242 aE U
5949 ol o) 7H91 Q4 44718 BEA A AL B E S Y Randon 2AAE AU
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CHAPTER D

22/ 73 FAQ
51 C2 ynte] g2 ws 7 AsU7?
ags U 34, M 9] Y AR 2 FL ZaEE YA RES CE IS 4 95Ut} extending-

index woﬂ A o] QJLLTh
R ae) 2ol 17 ol A A A E o] A ohE AT

5.2 Ci+2 Ujuke] F42 5 5 AS U7

DU, Corol S C 58 /)58 AS T, ol ¢
{ }E iR 8kar sfold QIE = ﬂﬂﬂ eI
7HA A o) A A (static) C++ A A= 7 T2 4

25 E (include) 3t =9 ol extern "C"
extern "C"E XA L. APAE

The

53 C2 2& AL o]P &t vkl &7

Sashel s Aeiol whek, of 2 & Wl C 338 B of el 1A kel gtk

Cythond} & Pyrex:= k7 A9 Fho] M F 4] wolSo|n 3P C ZES A= Avtd g Y h
Cython =} Pyrex & AF2-5HW 1lo] 4 2] C APIS WS 7] ok E BRLS ZAE 4 9] T

ﬁﬂ#ﬂmﬂﬂﬂm%%?C%G+ﬂﬂﬁﬂﬂﬂmlaaﬂﬂ¢ﬂ§3?§ﬂwﬂaaqﬂq
B g3} 48 SWIGH 22 =32 #H 3T 5= 5y th SIP, CXX, Boost T Weave = C++ Fo] 2.2 2]

ﬂ%ﬂm%ﬂqw

61
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Coll 4 9ol ol shol Al 42 o HA AL 4 AHU7R

o] E &Y= A &= AT = PyRun_SimpleString (yolH,ol=2E_ main_ o] AHAE A
AyE &d FAE AAE At st 02 vb=sta (SyntaxErrorE E3ste) o9 7k g std
—1% E‘_]—Sﬂ—‘% 1/] D]— E‘] ‘{%’—‘% Zﬂ ﬂ—g— -]6‘]— , PyRun_String( —— /\]-‘3—6']-/\1 /\]_1_, Python/pythonrun.c
o] 9= PyRun_SimpleString () 2AE ZARIAAL

5.5 CollA] oo 9] sto] A4S oJEA F7HE 5 AFU7?

AE A Y& PyRun_String() S5 start 7] & Py_eval_input= AFE31o] TE3HAIL;
£ w483, B15 L ke R

5.6 shol® 27| o] 4] CZHL oY A 22 F72

l A 9] Yol et th5 Ut} /& ol ¥, PyTuple_Size ()&= Aol E W88t al PyTuple_GetItem()
AZE dd o FES ULt FAEE v 45 A A 5 Uth PyListSize () £}

PyLlst_GetItem ().

Hlo] E oAl &=, PyBytes_Size () &= Zo]E W3E3} 1l PyBytes_AsStringAndSize () & Ztd Z o]
of th gk A& Al g gyt sto] vpo]Ed A= d (null) v EE Z T = 9lofA Cﬂ strlen()
S 8T 5 Yl AN L

2AA 0 &< 74/\]"5]"74 4, H A NULL O] 0]—‘4 A 3913} t} pyBytes_Check (), PyTuple_Check (),
PyList_ Check () S AL

29 3 QY 5| o] A7} Al Sk 3hol W AR o] 3 1 APIE U5 Y k- AR 8 W82 Include/
abstract.hE 924 A L. PySequence_Length (),PySequence_GetItem() SH Z2IE2 &
T 7Y Tl Al A2 QIEH o] &~ & 5 Q1S Uk ofy] 2} A} (PyNumber_ Ind x () 5)<} PyMap-
ping APIS| W] F 3} 2o 2 e F 8 22 828 A AP ch

5.7 Py_BuildValue() & A8l Qo] Zole] RE& vletyhye B
A7}

28 4 g Uth B4 PyTuple_Pack () AHESHAIA 2.

5.8 Col 4] A o] WA =2 oA TS

PyObject_CallMethod() t}; LAY Ao HAEE TEFE= Y AL 4 g5y Ttk il A
= AA, Z=Z A=Y ol F, P BulldValue ol AME = = A 2 29 FA4d E le}g}@qq—
PyObject *

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

o

HAEZE de= BE AAANA eyt - Wdoly A&A A9 7 gyt vk 3}
Py_DECREF () & A -2 o 2] H oA 5uth

oA Z Eof, 22110,002 5L AA 2] “seek” MIANEE TE5EE (9L A AL 7“2t 7HE Y
oh:
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
an exception occurred ...

¥
else {
Py_DECREF (res) ;

}

PyObject_CallObject ()£ T4 AR HE of
format & & “()”E AEslaL, shuho] AIAE TS T

5.9 PyErr_Print() ¢] &3 (== stdout/stderr 2 2135 =2 & 7)) & o
A A5 7R

ol ZEOA, write () HIAEE A D3t AAE FIHAHA L. o] AAE sys.stdoutH sys.
stderrel t J3H Al L. prmt errorE TS AU TF Ed o] WA YF o] AFHEF FAAL.
aud 28 oy B write () MM EZFHUE X2 T

olgdA st= M A WL i0.Stringlo EHAE A= 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 ST SR A AR L he 2E U

>>> 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 CollA] slo]x o g ZAJE R E o] DA HAAF7I2

Che 2ol BE AR e £AHE AL 4 AHUTh

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

olF] AXE 3R ko™ (F, sys.modulesd] o}3F o Eﬂ) o) AL RES 2783,
M ©h<=3] sys.modules ["<modulename>"]2] L& |l . I}
2| kol ol st Al & — A 273} =5 SFAL sys ~mOdUleS°ﬂ AZE == gk

to] R59] o] ER|RE(S 280 B BE o]F) ol IA 2T 5 JFUth

ol [ 1
Y ot

.
e
vl
o
;Q 9
oo
i)
m\l

5.9. PyErr_Print() ¢] & (£ stdout/stderr 2 Q1 == & ) S o9A ZF5 U712 63
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’attr = PyObject_GetAttrString (module, "<attrname>");

Egol = ol tidshr] fel pyObject_setAttrString () & &8s A= A5 dUTh

rr

5.11 5}o] Aol 4] Ca+ Aol o] B A AE] o] 2 FLI71?

257 Aol whet ole] 74 42 WA o] dEUTE o] AYL SFOR 5
Qe Aoz RSN L. shol A ReRe Alwle] B9 CohCrt AL
48— mEkA C TRA () L FA O

2 gk

Cr+ eho B efele] B9, C5 25 AL oAU tloke] d5U7RE FRFHIN L.

Wsteld, g8
o

AN
]
= Mze shold WS A4k Aol

5.12 Setup 3} & A}-& 5t BE5 7=t make 7} A sl cy; o}

A<
JESYUR
Setup2 7oz Zrjok dtu], /3ol glod A Zz a7t Aigrct. (o] BAE s 23 A
Ais A A2aHE A o] LR3I, o] HIE YF A 211 =83 S s 7HA 7 gle A

5yt

513 2732 oA LW P

Ao 2EH 40| GDBE AHS S wl, o]l 2Ed wj7hx] 3o IS AT 5 s Uk

_gdbinit LA (E& BIA 0 2) 0h S F A L

br _PyImport_LoadDynamicModule

a9 S, GDBE A3 & uj

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

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

gdb) br myfunction.c:50

gdb) continue

514 252 A 2" A slo] X RES Auldsta AT, i 51 o]

dsdth A 2547

o) £ 1A vl L vl B2 Aok sk v BT ThFR 91U o] £E /usr/lib/
python2.x/config/ vl el 27} £ 3= o] 9% ehrvivh.
A= A9, DL AL 20 # B python-devel RPM-S 4 X 5441 A1 2.

o8] ¢te] A9, apt-get install python-devE A3 3A A Q.
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542 5
(18 Sof, “if” ¥ A4 JANAY B

H o=
FAIBHAIRE dF o] FaSHA] kot S EH ol 2] WA A& BAIFY T
shol Ao A= codeop BEL AT 4 A5 UTH ol BES TR B4/ $A4L 23 2AGUG

2 PyRun_InteractiveLoop () & EE3FaL (ofu} H T o] A =0
g 3t=E 3= A Yyt PyOoS_ReadlineFunctionPointer ()
g 7te] 7125 A48 + = A5tk AAE I E = Modules/

readline.c® Parser/myreadline.cE IR A 2.

Y uzE YA S8 223939 22 Ao q U slo]d Az HE Ao
AFE A 8-S 7|thEl = 5 ¢ PyRun_InteractiveLoop () & 3
PyParser_ParseString() & &3l e.error7}E_EOFS} Z2 A& AALSH= A

B2 AT AL o u gt oSS Alex Farberd] FE oA 472 AL HAE 52 o A=

274 Jyt:

Col A o] ZA 3= 7HF 41 4
A

#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;

222 FAH BAEE Py_CompileString () 22 ALl = AJ Yt ol gl
AV Y=, pyEval_EvalCode () & $&3to] v18dH I = AAE A AlQ.
Us<= A8 489S At L. Hutdo] Asjstd, ole] FZolA WAA £ALS FE3L °oF
“unexpected EOF while parsing” B A4 ¥} v] w3} of| 2] A X &R o] B2 ] o] QIR E

-2 GNU readline 2}o] H & 2] & A8 3t 2 8 ol Al f U o} (readline() & S & 3t & < SIGINT S
FASA T 5 % o

#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, i1 + 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 + 11 = '"\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 & 2| x| & g++ 7|E __ builtin_new} __ pure_virtual & o|g
A 2e 5 AU
g+ HY BES FAOR RESY W, o AE ThA] AT ABLL, gr+E ALE3he] ThA] B 25 (o] 4l

Modules Makefile o] /] LINKCCS ¥ A 314 A 2), g++ 2 AL&3to] o 2| 29 4 R 5 P oF Futh
(] & E9¢],g++ -shared -o mymodule.so mymodule.o).
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285Ut int, list, dict 53 22 YF FH2E 45T 5 5 Uh

Boost I}o] A g}o] B.& 2] (BPL, http://www.boost.org/libs/python/doc/index.html) &= C++o| A o] & 43 5=
WS A F U THE, BPLS AFR St C+ 2 A H 4 F e A8 A f?a A=y Th.
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CHAPTER O

A% $ 7ol 2 FAQ

A A4 9 2 2ol 2 k] Aol A d Ytk Ak o] b 2 AT, ol 22
a2 AYF FH7hD AAUTh

Shol#l 23 Ex stol A AE Z el eh 02 Z2 o)A AT B} Aok 2L d3 gofof
dUth A ZEH = 2T HEE ¢, Hlo|E T ER HutYstal, vlo]E IEE A3sto] 22 WS
FEFUCH TR0, e 22 e 2 Sal shol B E A2 she W ol @A Fula o B A% Ik

A, 9% ol ok SR AT A 1A Ao SAAHI Y FE 2
god 48 py & B3 return 7| = oF gt

C:\Users\YourName> py

che o] EAHY

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

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

>>>

Qe el E & TP REVR AGYSUTE 5, ol Bl EAAL thalA 0w §ste] T
e ol A% 52 F7HAID 5 YU ol 22 sl o] A3 BB A% B gtk Ad e ¥

l

69



Python Frequently Asked Questions, = x] 1] 7 3.8.18

7HA) 48 A sl sk 1 ARE HARIA 9

>>> print ("Hello")

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

Be gl fsy RS HelSUAE 2290l Aew A2 A8 dsha shelu
ABE FRALAY, exit ) B4 S22 & AHAEA cerl )& £ 23 A “Enter” 7 &
el 99 ¥ =gz ER Solzhh,

HES, A 4> 2219 Python 3.1+ Python( % %) W A9} 22 A2 vy G5 Fop 4 glo,
2 AT A BN > ZprES B 5010 o) B8 exit ) BB BEAAL crr1 1 B 9
shel o] Abeb ek AE ol A T “python” B S AT FolL, AL L EE SEHY F2
g5

o[ Al py BYol AAH gom g, FAL FAlY sto] i AAYES F 5 AFUTh ol 2AY
Av Az AT 422 AGeE & AYUTh GAY shol 8l ATYE b hello.py P o] BOE
GAo) HaaE AADGL oY, BY ZEZEA F e Eee] & A onw e 2ol g0l

AP

lﬂ

C:\Users\YourName>

2e)A o)Al AZHE A Fol py & Aste] spold ATWEE AT el py FHL 2HY
AUk

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

6.2 sho]® 23U E a5} 2 WS el oW A 5ok g7

Ao A T shol A A X el A ol v] py 2449} 519 78 (Python File) & A 2 7, o1 E = ] ]
(D:\Program Files\Python\python.exe "%1" %*)& 43J5}= open W2 <Y = Alx
Ut oA We =2 eol A foopy 3 2 229 E AR5AS B o] TR HPA
Qo] “foo’ & 91 e 5hol 1% =2 4% 5] ® PATHEXT 23 ¥ 5:0] py 3 743l of v,

6.3 o wiw] 2 Fho] WL X 2l Bl Al7ko] 2.7 AR

Quba 0 2 shol AL AL SO A] o whz A A2 A B, w2 shol AE A A o] 4747 2
A7ke] AAThe W R0A7 &Y ole @ AL sholdo] FUAsA FAH AOE Hel: The
AL AN 2N F AF 47 W2 U o 252 THEU

o) BAL A AFE vhol g Gt xS0 A2 E AP0 WASE 29 5 AF U 9
dfol gz 24 £ Y ALHORNE 9 BE A2 RUHYHES A0S 7Y W F Aus
FRE AE S HI=E EYoht A0 FeiA Uk A2dolA wholg s GA AmE o]
T2 Folste] AAZ FASA FAH YA BARAN L. RE D A2T 47 42 AAFES
T8 A%, MeAfee = 53] 2418 Do v,
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6.4 Sholdl 2T Y=ol A A Y S BEL PHS FAYU7R

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

6.5 *.pyd 5192 DLL3} 23] 7}?

o, .pyd 3+ -2 dll o] A ¥k, E 7}2] 2po] F o] YFYTH Tk FAlo] fo

A QJohd, PyInit_ foo0 () ?%—’F"é HFE Al ZFA 2 Qlofof Fryth Al Bho] A “import foo” & &
om, 3}ko] /2 (foo.py, foo.pyc T+ oF 2}) foo.pyd S HAE 2oL, o] & A8t 2 7]3}3517] % af
PyInit_foo() T2 A= AYUth A=A DLL o] £2AE 273 7 o] 7] ufj &0 .exe = foo.lib
o} 3t g Urh

foo.pydoll thet AN F 2 & Aol A foo.dll & A3 d AHE-3H= 4 27} ob'd PYTHONPATH 9 &
FOI SN ¢ w e 228 g AR A9 fopyd 7t 9 B YA Z2 2B S di I 4
Fol=die] -éfiféh%r/}- EE, import foo & 37| —AOHH = foo.pyd 7} E 2.3 th DLLO| A 7] A=
s FEO|A _ declspec (dllexport) & AAFH YT} pydol A H 7R &= A& 7153 g4 BE 9
golgyrct.

co.pyd a‘rL o] 59 DLLg 7}

d

N

el
B

!

66 45 &T2T ghslel oA alof Fu7I?

£

shol &

AT Hoj A Fo| R olE] = B & 733
1. .exe 9o A spol S W ¢k FUth Y=o 4] 5lo] W& I AFA o] DLLY B E9| 9
EE A 2lst7] 918l Al+= DLL o] o of g th. (o] A o] #A1 3= A ¢k-& A WA }\]—/\1?:]1/]1;].) 1’41/?101],
pythonNN.d1l o 35t HUth YR 2 =E C:\Windows\System o] AXH Yt NN =
o] % v} A o] 17, Python 3.39] 7% “33"3} Z+-& =2 Ut}

T 7 H o g stol R a3 4 lsUTh 25 B Y 3= pythonMV. 1lib o st F2E
_,]U]é-]—jr_ HElY B 3= pythonNN.dll o B8t H 3 E o u| gl (gHF 3 pythonNN. 1ib
£ pythonNN.d11 o 3| ot 42 “lmporthb”?JHD} A JAE A8 7IZ R Z Y dh
A 3+ 93 348 ZA Gt B AL HEY %01] AU G4 i‘:
+ 9 =% LoadLibraryEx () FEH-& A& 3} pythonNN dll & 2rdfor gt 1 7=
Y5 L GetProcAddress () FEHOA 4 ZAEE AFL3}o] pythonNN.d11 (3Fo] % 9] CAPI)
o AN~ FH W HolE & AbSsl ok Fyth WA E = o] st £RAE]E FHo] A CAPIO A FH &
TEFE=RnEC iEoﬂ FYA AHSE 4 ds YT
Borland Z31 : A Coff20mf.exe & A1-23}o] pythonNN.1lib & OMF 34l © 2 W33t}

2. SWIGE AHEE A, 9 ol o A EE sho] H o A AR T 4= QUA| e = vfo] A «E g B
= A= Ao 1;! Yt SWIGE= %’rﬂé Al B A7 ARG ES AT AYnh 2
AR exe 3ol AT C A= H YTH DLL g vtE dartgloy, BrEXA o
P33 2= s d Yok

3. SWIG+ &7 259 o] 5ol mhet o] 5ol etA& 2713 5 (C ) E AT YU A& =9,
259 o]Folleo?l A9, 27|13} T4 initleo() Z T T SWIG *ﬁ 1741&% AH-8-3H initleoc()

Z FUth o)A M= ST AN S B2 AN 2EA FH A E 2713

2AANA CHZEE exe HHQol HAT F U= o= 2718 T8 T &= Aol BES FolAl
o8 X ES =AY F L] Wi+ %MDP (o] A o] FA =] A %%%% H A /\VE‘%ME})

4. 7hds] el A, FAal2 Fale] G BERE vlolx <l
34 A5 Ut

%

m
[kl
i)
a,
it
B
N,
ot
o
N,
i
_VL
o
|
[t
it
>
oo

#include "python.h"

Py_Initialize(); // Initialize Python.

(Th& sl AT ol AS)
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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. Io]# 9] C APIdl = F 7}HA] 2 A7} =, 0] 212 F41 0] PythonNN.dII-& THE = o] AFS-5 = A3}

L2191 MSVC ol 9] 2] At el & A5 B2l o,

EA 1 FILE * QA8 A3he 49 0§ .2 $579) %4t 4 Avbde o] 725 FILE A4
the ] uj 2ol BE AL BANAE A5 e 7E DA B ] o] 5L v e
Sz gy,

A 2: BEggko] void Q1 C &m0 3 & A S o SWIGE th= 22 Z=5 A dvth

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

o}o}, Py_None-2 pythonNN.dIl W] 5-2] _Py_NoneStruct 2} B3}13) t o] 5] 2o t) 8t Iz = &35}
E a2 dUch oA BRI, o] Z=+= HE Aode] FAH A AsiE AUt thS3 22
FEZ WAL

return Py_BuildvValue("");

AE ol AL FEA 7 A= EH AT SWIGS] stypemap B H S AHg8to] A5 o2 W A5k 2 0]
FeBAE BFYUTHA L & SWIG 2 E A Y.

6. A& Y FoA sto]d A XTHEZS AFESto] vl B2 A2 dAst= AL F2 47
ol ofdUt} A} A2 o A A AHTE= EHA L AYUth 23] 8, F4] (== wxPythonWindow
Zef2) 2 “native” A E = 1“4"4 BE WEolof Ttk of 42 Tol M ez el e 9 A A a7l A%
Otk @Al shol 9] 0 971 % 2718 AR LE AN 20 A 5 900 % read() 9}
wiite) FI A =& ¥ 351 sho] A A (32 2Eol 49T v e w Fujc

6.7 H77)7h 1 sho]#l 2ol W2 3R S Sel el oA o

FAQ+ ¥ & AH&- 3t Z1& AR o, gho] Al A8t QP A (PEP 8) = 24 3ho] 2 I & of T 3)
4 719 &a¥ o] 25 FAg It} o] T3k Emacs python-mode 2] 7] & zk vt}

S BR0l A B3 25028 BEoE AL T2 2ol ol o] Fol 4 MSVCE T2
o 111 AF o) AE AL DA AR YL e 6§5 S whe} S| B4 A & Tools » Options » Tabs, j_ﬂ 3
3 32 “’Default” 2 3} “Tab size” 2} “Indent size” = 4 2 A % 8} 11, “Insert spaces” & 2t] L H{EOS &
A,

W E88 W) 50 22 da) 49 B 247
TabError & @A A YrTh &3l tabnanny 28
S g

¢

ot

M0ﬂ~
md
Ol'
il
£
:l:‘4
[-1:1
[
é
X
O
12,
An)
_VE
_VE
m
ok
ro,
i

6.8 227 glo] 7] YL st oA shok Fu7i?

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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7.1 durAQ GUI A&

il

7.2 stolge] o} | ZAF 542 GUI E71¢] YR

O%H—‘%Ol GEE G gl Hef, o 17 A5 T 2% 3 A ol shol d 3ol o144

7.2.1 Tkinter

stol M) FF W ol = Tel/Tk | A 3ol ch sk A A A 3F A€ 5 o] 27} 235 =4, tkinter 231 & 9
yrth o] A o] ofutx 71 (Fho] M o] & nlo] 2] nj 2o 2EF o Jlormg) H X3 AFE3}H]
HE5UTH A2 g8k ot & Z35F= Tkof| U 3 AFA| 3F W82 Tel/Tk &3] o] A| & FZ 34 Al 2. Tcl/Tk
EHWOSX, A= 9 FHs ZUF] A T Y

7.2.2 wxWidgets

wxWidgets(https://www.wxwidgets. org) C++2 ZA " —‘?—EOLT’_ o] A1 Q1= GUI a2 ol B &g ],
U2 SR EoA ol E SdRES xﬂ*ff:MD} A& W OS X, GTK, X11 7} 2% & A 9+ e} A o
EE U o), W, 205 rherat Aolol A Qo] BT S A8 4 U

wxPython-2 wxwidgets ] 3}o] & w}<l ,jb]l:]— Z Al wxWidgets ] 3 Bt} 27} H & o] 2] 2] 7] &= 3} A g,
S5 shol 4l B4 B OhE Ao] MDA ALS T 5 Rt B /152 AZHAE FUTE B
wxPython A& -5} 722k AR U E| 7t 9141 o).

wxWidgets 2} wxPython-> 5 3Z 2] 9] of L} A| o] g o] 29 of ] 2} A -8 Al F ol A 2] AHg= & et &
og ol Mlas Sk FE B £ £ZER 0] T
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7.2.3 Qt

Qt A (PyQtu} PySide & AH-&-3} ]‘/PKDE(P)’KDE‘D S 9 tupdd S A S 5 s Ut PYQt— 7Y
PySide T} o A< 38HA 2 53 %%— Z2 13RS ZAsEH R1verbank Computing©l] A] PyQt 2lo] A&
Aok St PySides M & S8 5o 9ol B2

Qt4.5 0] %2 LGPL gfo] Al 2 of ufe} ko] Al 271 Fof g oh; Tl 4§ 2ho] Al 2~ The Qt Company ol A]
Asg Yyt

7.2.4 Gtk+
3}o] & GObject Q1 EZ A3 A nlol o] & ALR-51H GTK+ 3 3
GTK+ 3 A5 A= Q5 th

Gtk+ 2 =71 913t o] A PyGtk v} 91 2 James Henstridge 7} 7 & 35 U o} ; <http://www.pygtk.org> 5 B
AL

ofo
[kl
fru
[
ey
o
X,
X,
ok

R S | N

7.2.5 Kivy
Kivy£ tl2 355 &9 AA (A=, macOS, 2]52) 2 Bubd FA| (FERCE, i05)E EF A dste
WA S HF GUI E} 1222yt o] 22 sho] 3} Cython & & 2= gl om ot W4 o] =5

A=E AT 5 Y&

Kivy= MIT gho] d 2o e} i 25 = 78 37 a2 2z e o] YT
7.2.6 FLTK
A HAE 281 A5 wx ZRHEZ A5 A28 FLTK £ 7] gto] A vl o o] PyFLTK 2

A=A AFH UTh

7.2.7 OpenGL

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

7.3 shol Mol ojH ZAE 4 GUI S 0] A&7

PyObjc Objective-C H 2] A& A X gto 2 A, glo]H =2 7 W2 W OS X9 Cocoa 2ol HE] 8| & AL
3.

Mark Hammond €] Pythonwinol] = Microsoft Foundation Classes o1 T} 3}
SHAE AP ste] A HE stol 2 TR S o] o] 9]

Bl o] 29} £ 2 Fho] o ' MFC
u}.

Lr_,

3}
F
|

A A

7.4 Tkinter A&

7.4.1 Tkinter && = 2 738 o]E A 114 (freeze) g1 7}?
Freeze= =g Ay 2@ g 72 vt = =29 Uch Tkinter € Z2 7S 7 AT 0], S8 =8
WL S| Tl Tk ol Bl g7t D astn g 7\(_]7@@5%] A8 3 o] opd T}

NS Tl Tk ko] B & g &} ﬂﬂ] A, 22 A% AT
TCL LIBRARYE} TK LIBRARY 37 H4E AR5 e 7= AUyt

rIJEL
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AR =Y A 8 22 I0E Jo ol Refe) 8 TATNETd ATYEE S8 22 21300
E3a] oF gyt o] & X433t 7HA] == Tix B = 3 (http://tix.sourceforge.net/) & LF <l SAM(S Y
Ay 2E)dlth

3 y
o] A3} H TixE L=, 3Fo] W9 Modules/tkappinit.c LH—‘?—Oﬂlﬂ Tclsam init () 5&
5} 1, libtclsam 3% libtksam 3+ 3 Z 3t} (Tix ko] B8l = £33 4= g5 th.

7.42 0E 7|tke)= B9t Tk o MIEE Helst 2 & 5 Q& U
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LA E gLyt 28310 TE
23 9, 72 7] & Aol A

AL olg 9 th& S FoNA e, 285Ut 28] 28 =7} 3
( ZA:
St} tkinter-file-handlers S

Z o7k A A3l oF ffhz]u} Tk+= X 4 XtAddInput
V07l R w Tkl 2o 528 29 B8 558 4
FzAAN L

7.4.3 Tkintero) A] 7] u}eldg o]

oft

A5hA) e Th: ol 7 Fol Uk

HA3 718 w25 bind() HIAEZR o|HlEc] AZH o|HE 2|77} A 2]= A
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SIANE Ko

Zr RE, Ed 2, @'5,\—9] _annotatlons_ E 0]
A= W4 o] nH| o] A, 34 o] ' H| o] A, PEP 484, PEP 5262 I 2314 2.

T 212} (keyword argument): S &2 W “tﬂ?ﬂ-ﬂ- °]’°ﬂ 22 (9 E %Oﬁ,name=) Tr=
rx Qo B 9 E R 7@“3 = A2k A& 59, 33 22 complex () E&oA 3 3
55 2F 7195 Adxd Ytk

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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] 91 A} (positional argument): 71 ¥ = A X7} ofd <1 A} Ql
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complex (3, 5)
complex (* (3, 5))

Qb= G )9 o] F 28 A WSl P Utk o) theol AE5 % 7 A S0 Bha A= calls
g AL BHA0E, o BB AR AHEE 5 dFUTh T geol A< ol

EEEISE
Lo MY uj /w4 2T FAQ A& ol 218} v 7 wl4=2] x}o] 2} PEP 3625 KA 8.
asynchronous context manager (]2 7] YA E #Ae]x}) _ aenter_ () &__aexit_ () HAEEH

°]3to 2 W async with BoA] Kol g73& Aot AAl. PEP 4928 =45 5 YTt
asynchronous generator (¥]5%5-7] A& o)) 15 7| Al & o] g o]g g ol & E8F+= 3. async
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Ervyield 894g x3slrhs Hol thFUTh
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Hl57] Al o8 &4+ await £H A I} asyne for w3 async with & 23T 5 5F

o,

asynchronous generator iterator (¥]£ 7] A& o] €] o]e]d o]¥]) v]5 7] Al o] g Sl wh== A A,
vl 7] olEfd o] E Qdl __anext__ () & E&3W oHolHE AAE =51, o] AL b=
yield £84 7H4) w157 A el ol e gl uir & A8 gh o,
Zyielar ANH o2 Aol D5, T HA (A W55 th7] £ uy-EEL ERoE)
Aoy e E 71 gy T 31%7] Adg ol e o]e ol E] 7} __anext_ () 7} E8FE E 39
olglolHEE AN H, Wt o7 Bt PEP 4922} PEP 525& E/\ﬂﬁ.

asynchronous iterable (B]£ 7] o]€]2] &) async for ZoA AF2E = U+ AA. __aiter_ () WA
E=ulE7] olHHolH & EHF ok Ut PEP 492 E =5 35Ut

asynchronous iterator (8] 5 7] oJe]#|o]E]) __aiter_ () & _ _anext_ () WA EE Fds= AA.
__anext_ E=ogolHE AAE S FHoF gt} async forE StopAsyncIteration o9
7} a2y & EﬂWPX] H]-5 7] ]Ei HolEH 9 __anext_ () WAEZLEHFE A oEHEES FYTH

PEP 4922 % 5 95U th

attribute (6] Eg]HE) AT I AL A L= o202 FxHEHE AX ) 283 3L AdE S0, AA o7}
ANEZHEaE 7AW, 0.ax ¥ Z2H U

awaitable (o]0 E18) await FHA | AT 4 Q& A, 276 o] _await__ () WAE=E A
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 (s}o] U] ] She) vlo| = 7 7452 9
U] EE ('rb', 'wb' T "rb+") 2 g8 T OE‘ Sys. stdln buffer SysS. stdout buffer,
io.BytesIO & gzip.GzipFile & JAAHAE & 4 Y5 Uth
H 121N

str AAE d1 & 5 A+ Y AA o of

bytes-like object (B} o] E Q& 7 A)]) bufferobjects & A Y5t C-A%5 M E AAFTE T 5
5% memoryview 7“ AAEL EE0|1 bytes bytearray, array.array AAE
“}O]E‘ﬁ T AA S vkel v HolHE = A8 7R Asksol A2
vhol g std 2 A ZJ, 2ASFHAE 2L Zi%o] AsYTh

o AtE2 vtelv g HolH 7L 7t A Y 87 st o]d Ao ABAE T35 “gal-
» 7| Hlo| EQ R AA" gt EAF YT 71 W9 AA|Y o &= bytearray 9 bytearray 9
memoryview 7} Q&5 Uth ThE QAFE L vloj g dlolEl 7} B AA (“ 7] AL Hlo|EE R
AR o AAYEE Q@ FYTH o]d AEY 2= bytes® bytes A A9 memoryview 7]-
e,

At Eie 59 = FEsA 8.

4>
30,
)y
A
T
27
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bytecode (H}o] E F. &) Tlo|H A4 F == ulolE FE 7 AT YE =], CPython ¢ E 3 2§ of| A] T}o] %
22 I YR FHFYUTH vl E =+ .pyc 3ol A Hof, B2 32 7 A AP o
o el 2] Al T Yt (A Ao A Blol E I ER O] A AT LS 9T 5 AFUTH. o] T A" &
ZHuto| E = of tf 38k 7| AIE A et 7 71 A oA A Etty B nh blo]E =+
A& T2 stol A 71 71 Al A 2 E A2 7SR =, sho] A i & Tholl b A o] A &= ghrh=
2ol 2] 3l oF Fh.
Hlo|E T & o] 5o BEEL2dis BE YA g Uth

callback (F1) QA2 A== vlef o] o] Aol A AYd A8 2d 3

dass (F2)2) 87 A AANEL VEY) A Y. Fela Hoe 0E s daBas o
Aabahe A= 4ol s

class variable (] A ¥HS) 29
Aot =A==

A~
T .
coercion (Z.o] ) 2 P9 F

o
[» M
L
L
v
o

N ALl 1 Feh s 5 F (5, Fehag A2TL A 7E ok 2 of

QALE bsl= d4tol dojute 5 S Fo AAHAEE Yo 2

SAA s st A ol & 59, int (3.15) £ AFE A 382 WAL ShA|wh 344.5
oAl A, Zt A A= T2 o] AL (3= int, T2 dfb= float), & T 3H7] Ao 22 P o2 W &3l of
Utk 28X oW TypeErrors o Urth Z oA glol&, T3 = JEAE 2018
W7l 2L go 7 Hggs|Fojor gyt o & 590, 2 F 3+4.5 3= tAl £loat (3)+4.5

complex number (¥-4:57) ]38 A A 2H 0] S, RE KAV Ap R s tor Y
AUtk SR = AFd S 3 1Y AFDE FH AN, TF5 A= 18, F8el A=
JZ2 Z2718U T FolHS T2 Z7HE 2= BAFE V| E ALY 4R 5 JuAE
EA9A E71F U Al E €0, 3+1j. math BEY BAa¢ WA o] 83, cmathE AFEFU T
EAFY 82 5 52 5584 VledUth 288ttt 7] K Sohd, A9 g4l E] FA
= FHYCH

context manager (Y AE #g]2}) _ enter_ () & _ _exit_ () WA EE AT o Z R with £
A Kol 83 L A o)sl= AA. PEP 34322 T 9= 95U Th

context variable (AE| A E W) AE 2B mg} g2 g 7M1 = e Hlp. o 4 AY 2y =7)
W] s o e 7 = e 2d -2 AFask v U 28U, AHMAE USE
Fal, shte] A Ag = o] AHYAET QIS & o AHAE HEo £ 85+ FAIA
H 5 7] el a3 oA W& F4 8= A YUt contextvarsE FRSHAA L.

contiguous (<) ¥ 3= A &3] C-A <S5 (C-contiguous)©) A} LE T A <5 (Fortran contiguous) 8 o <5 0]

=

gl AU G W= C-AS5olHA 2ER ALY Uth A wjdoA, FEESS
Aol AR, 0014 Al =Fel 2 8 A glelxe] ¢ A2 W 2ol v 3% o] of g o). Tl
C-AL v QoA vl 2 F4Y SAUE FEES T o vpA 2 Qe A7 7Hd k2] W th
SPA T, £ B9 Q14w Qo A, A WA e} 7 e Wk

coroutine (L F8) I FH-2 A B FE 9 o] Iutsld JFefJuth A BFEHL 3 A F oA st oh
AdA dEFct I 5
=2 async def o2

coroutine function (Z € 8t5) 726 AAE S F =4 IZFH T4 =
4 9131, await 9t async for®async with 7|9 = +
ol o] 3} = 919 9135 o

CPython 3}o]% =& 12w Ao 784 Ql & <, python.orgol| A v =5 Yt} o] F+& S Jython o]}
IronPython 7 -2 t-& A& 8o} “CPython” ©] AF-& Ut}

decorator (d|Z#o]¥]) t}-& T+E E Qurapper 2 S A L3 4w ow

) ¥} staticmethod () ¥YTh

Hmeole B e wa B Y BT 0 T #5 A e g gos S5

L)
i
e
o
I s
ko
N
X0,
filo
z 2

o~
ofo
A}
<
=
fin)
R
ec)
%)
nj
1o
ot
ol
2
rlr
Q
—r
QO
[0)]
[0)]
5
(0]
oy
(@]
Q.

def f(...):

f = staticmethod (f)

@staticmethod

(F= soTAT ol AS)
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=

(o1 sl o] A A A%)

def f(...):
22 Mdo] FEladdE SR A T, @ 2FF 2 Q0 Ut dlZ g o] g o t & t] A S &2 T
Aol o Fefa g o AHAE B FYth

descriptor (] A3 HE]) WA E _ get_ () o]y __set_ () o]t} __delete_ () E B 3= AA.
ZH2AEYFENYA2THE L ul, JESFE 23| = 58 A2 #8S 4oyt B,

ab® QAL 2 AL, AA St 488 W, asl B2 GA A beke oS Bold A&
Suth AR ALY, g e gy WA Eeg s Haadhe

OlOHﬁ} <= v}o W"ﬂﬂhﬂz—‘_ ojso] A4 e, =, WA E, 22 E, S WMAE, 2HE
m A = %Jﬂ Zeha Az 5o B 59 /EE o1 97 gEIY T
H2aagE e HA=Eo ‘:H Sk 2k & U] -8-2 descriptors of] U4 T}

dictionary(“"/‘%‘—iﬁl) 49 71 & ol g A1 71+= A& o F (associative array). 7]+ __hash__ () <}
_eq_ () MAEE e BE AR D 5 AUk Dol A Ak 5ok

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.

HAE7tEHFE= A

0)
4o g Al F e, 9
LR PNSE R E A

dictionary view (9 A 42] H) dict.keys(),dict.values(),dict.ite
Ase 9 e Fetar £5Tth ]Zﬂ%%“/‘ﬂﬂﬂ FESof o st
qelh M9 o, Bt ol Make g arke EYvch A B
list (dictview) & AF23}H FH Ut} dict-viewsS H A &
docsring (S2E9) Fel2, B B 3 WA LAY 2% YIS BAG A, 29 =7 4
g o= FAIE AR Aot ol o A FH o] R Fes, T, BES __doc_ JEIRHER
FAT U A=z 2002 S5 A48T 4 Yone, AR AHALE AT FUAL T2 AT
duck-typing (%] €}o] ) 2ulE AHH oA E 7HH =R Aot AAY FE A e 22T
28Y; tAl, des] A= 1)r 03 HREZFZSHAUY ARSI YU (“LEAH Kol LAY

X %
o
=
=

Ay, AL 22lth) AW P Al Aol A% px oM, L AAE DEE Y
EREEEEEE TP A% % 15U 8 Bl 98 cype () ol isinstance ()
S 87 BALE SITITh (975, Eo|Gol 24 o]~ Fo] A & 86 4 5800 55161}

Y th) tAlol, hasattr () BAY EAFP Z2 2892 & Uth

EAFP &2 X = A4S 317) 7} ¢ t} (Easier to ask for forgiveness than permission). o] &3] & 4

gol 7Y 2L, SuE 7Y ol BB RES A E MRS, I 7ol SRl o9&
Yt} o] Zt}ﬂa‘]-_ﬂuﬂ]-e 2B E 2 W2 trytexcept w2 EAZ EA A AFYTE o] HAY
oF 22 thE B2 Aol A A /\]’*O“Q = LBYL 2~} 4 7} o v] g Y th

expression (X3 A)) o] zto g L34 5= =
o], A ERE WA, A4kl ﬂ/\%
e g ddgzdqor, BE Qo] ¢
CENEE T YU EF E UYL A

extension module (273 2 5) C U C++2 ZAH
e AT AT

f-string (f-2 A1) '£' U} 'Fr B ol 29l TZ}“ ZHEES &3] “f-EAg olgt HEsd, 2
2219 g d o = %1%9;141:} PEP 498 & B A 2.

[r
Sl

o i
r

fins
kA
M
ol
or

<l
N
~

oX

N X
> -0,
BN

M)
g

i
ﬁ

e

o

ok
EE

=5

o

>

,ﬂ

filo -

il

v

N

rir

E

‘

ko

B>

et 1

filo

o

o

fifo T

[ J

sy o
[}

°

k)

=
ol
>,
ro
pa)
rlo
(]
o ol
T
v
=
iy
'_l
'_l
D
gﬂi
=
r U
1>

te
1
S
o)
&

o

file object (3} A A)]) 3} 2ol th & 3Jr°1 A A API(read () Ywrite () Z2 HAEE)E =&Y
= AA. “P~°i 2 3ol e}, 9t AR = AA a3 A st oy thE AR AU S Al FA
(ofﬂ S°l, 2% 459, Q-vEE ¥, 2, o]z, FF) ol e A2 FAZ + A5t

g Ax L= st = ZE?‘(ﬂ (file-like objects)\} 2~E & (streams) ©| 2}t = & H U},
“Zﬂi“ ] F59 3t AA =0l AF YT Faw) vho] ] 2] 31, ¥ 3] & (buffered) vlo] v 2] 314,

g~ E gt o] 59 AHHA o]~ E 1o BEOA BFUTE Y AAE HE= FHAA IS
open () f&—?g—&% Adyrt.

=
file-like object (3} AA) =} 7 4] o] w23 L.
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finder (3}21t]) dxEE RES S =0 & o g1 A3 AAl.

gfol % 33. o] F &, F FF A7t JF YT sys.meta_path 2} T AFE3shE B A =
31T & sys.path_hooks I} @A AbEh= 4 = A E 2] 3}l H.

o 214 & W& PEP 302, PEP 420, PEP 451 o] 13Ut}

floor division A Y Ve A4 =E 14]31 sl 48k A U Al A2 Al dazl= // o)
d&gol, ZAA 11 // 49 g2 27 HA A A2 2. 758 =8 F Uk (-11) // 4
7F-2.75 WH st -30] Hof %Q%HOF%H%D}. PZSS%EH]EL.

function (35) $E 4107 oW 7LS Selze Y] BRE. qLAY 2L o) ake] <14 7l AerE 4 Qe
o, vt o] Aol A2E = 5yl w7l A 2 v A= &) function A A= B A Q

function annotation (g o] =g o] A) T4 w7 H ) B3 Zho] o] :mH| o] Al
P4 olnrolde QAR B AE 2 A43H U o F 5], of #4E £ A9 int ARE
drol=d Ao 2 7|t a1, FAl int 2 ZHE S Ao =2 7gig Yt

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_ =2 I W 7 AR Az E L T3T R = A o] E
M RE.
__future_ BES IXEIFJIL I HFEY FES A, Al 7150 AA A o2 Aojof 7}
H AL, AAFE 27 0] 7] Rl HE=A E 4 s uth

o
et

3818 5 Y 3

r[r

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

garbage collection (7}H] x] R 71) = /\}J&Q 2] or W B g 2 uhgals A A} J}o] W
Tﬂ7] ~gc _‘?—’_%,3_ /\}B-OHH xﬂoﬁ;_ 2~ o)l2=1 T},

generator (AU @ o] &) || o

2 U= yield 84

o
g l-N
L
o
N
=
Y

= &5 Rt A g Hol=dl, 4¥9 3E
U Uth o] ZFEL for-FZ &2 AL AL} next ()

S 33
T4z 2 ol b AW 5 A,

HE Aol g 8 7t 7| AW, o' FH o A= AlvE ol H olE | olH £ ZFe Rtk o=
B oful 7l HEEA) kL AL, AAH G2 MA BERS YAt}

generator iterator (A U] o] €] o]E]# o] €]) A d o] E 471 whe = AA.
Ztyielde QAIH 2 A2 S 3L, 2949 (A Wissd 7] S uy-25& ZE8HE)
A3 RS 71 guh Ade ol olHE oY ZF ANEE, Wid e gyt (EE vt

A2 A zele g4et g U,

generator expression (AU #|o]E] 2 4)) o|HHo|HE EF+ 4. FZ UL HAE AY o=
for A7 A Astis Aol ol B AN EFA AP BAYh AFA BAN L SR A5 S
A3 B2 BB WY Th
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
g 5E

generic function (A g 34) 22
uf oj T o] AREE A=
Atz €018 853} functools.singledispatch () B Z 2| 0B 2} PEP 4435 H A Q.

GIL A9 ol =ZeE 2 2 HAS.

A2k %HE oE ol disl FET oY ez 748
29 2] & .

kY
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global interpreter lock (A< Qle]=2]g] &) 3} Hoj 2 A &1}o] AH =7} glo] W vlo|E 7 & &
£% 8731 7] 918] CPyhon AE 26 7L Aol WAV S, (dicts} 22 FRBUFTES 2
B 22 20l S22 2 ] o] o] vl IS S 5ol Chython
THeUth B2 H AAE F2E A2 dEZeHE s =8sr] A teE= oA, o
ZE2AA 7174]7P7<1]*6}L HEAde] B2 —‘%E’ 3733y o
5].}] u]— o]ttﬂ :@Lz} 2 E
o= GILS HFV‘*o}

jmﬂﬂwﬂﬂovﬂlﬂéﬁﬂ%WQIEﬂ}%Efm%meWﬂirﬂH%%%iﬂ
o)A EYrul, £3 B Z2 A A 299 A5 A5t Aok7] w £

D0 o] 4 ol n s S A e R A B el Bl f A W8] A Cold AS s
S AR 2 5 Th

hash-based pyc (3] 2] 7] ¥ pyc) &4 8317 5 31T 42 o] HE 54 A 7ko] obd A S
AHg 5= ol E .= 7fA] 9} Y. pyc-invalidationS & 1A 2.

hashable (3] X] 7}5) 27} QA 1 gho] MskA] ¢ A g2 231 (__hash__ () WA =7 B8 FY
o, 2 A HEE 5 QoW (_eq () MAZI ALFUTh, A 5ot G 2

b W ] = A s 8 AR5 e] S| gt Zotok stk

A AL AAE GANRIS A ARel WAR A E 5 970 sk, o] A TR Eo)
F08 AALE A BT

o2 stoj o) W W AAE =) 2l 22 ol &
28R g (R oerrozenset 7‘%)%% AeolyE& 259 2450 A 7t wfut
Al 7hs gy o /\F‘?“XP gol Zefad A x AA S 7T RAC R
A= Algstaes) 2 = ohe oy 02 T, A id() 2 HE TEo gy ok

IDLE 3}o]#1-& ¢35 3} 72 317 (Integrated Development Environment). IDLE-2 3i}-o] 1 ] 3 2= ] 3 ghof|

ofr
>

N
—_

[L}F/]'_?_% 7]2_—1?_] d3 719k ez ey 4 Ay

immutable (BW¥) T HE FS 2= AA. EH A= A4 BAE, F2E 283 Yh old AA &2
HA9 & gds5Uth A e ZJZPOPF}]“} A AAE T o] oF Ut W 8HA] b= s Al gke] qlofoF
St oA T 2% 4TS FUTh & =0, gAY 7.

import path (Y X E Z=2) 4= 7|0 3l 7 JXE T RES 37 Sl dAets G5 (e 4=

dE) O 55 d2E e ¢ ol F2SY 552 HF sys.path ZHE U, SHA T A E

712 o] B HE A7 AS] __path oJEIRERZRH = JAFUTH

importing (Y2 ¥9) 3t EE59 sto|H I =7 thE BEQ sto] I =o)X AHEE & X st A X

importer (Y3£¥]) REE 27| 30l 2 E 17| & df= AA|; s Aol 3FQl T o] &} =T A Yuth

interactive (3}%) o]l d2 thaly Az 2|HE 2ol Qletl, Bz B ZF 2 Eo|A DZ}“JFJIL@
A A8 i, SAA8E 2RE E 5 dvke SdUth AR flo] &A pythong A3 5t

=

mg<%ﬂ4fw oA sk A 15U, Al ofoltlo} & AAe AU mEH
A7 A& Sl ThR L o9 2 3 QU TH(help (x) B 7] 54 2).
As

interpreted (QIE}Ze] €] =) vlo) = SLE Azl ) A wl o] 71 7ol 528X 7] & 5 %, sl W
£ 93 ol hohuih ARz E el gt ol 2le A Aew A9 FUg wEs) g
bastae A A9 5 ks ST 2 22 180 B 6 488 ARH AL A, e

Zee] dolt BE At Ao B g AW WA 7718 2 0518 £ BAL

1nterpretershutdown(°lE1 e £8) 228t 23S 0S o, glo| A AE Z e = £33
Adsted, = —'—‘é“ oL} o 2 7]—;<] TR YR F2ER L2 2E 23 Ad=S 9A
HEUTh £, 7 A A7) & o

4

=
:{t:‘:_/] A]é‘g o /\]zl—/\];'l _/;: o]%

>
F
N
of
et
4>

>< §°

R ey

0]‘4-74 7“1 ':o ‘41'/]')
SlHzZEH £5 FH YA A= main_ BEOIUY2IHEZAIE ZU= AJYh
iterable (o]E]8] &) W &L 3l Ho

SR S8 E 4 A= AA. oJHEHEY o2+ ZE (list, str,
tuﬂeéﬁ)ﬂﬂ*ﬁiadﬂtéﬁ%ﬁﬁﬂlN%é(%54P1ﬂﬂ __iter () YA
Ade TAFE _getitem () WASE AN 43t R E Fej2e] AASo| Pervich
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OlEiH%% for FZ o ALgE £ S&J- AdAE 28R 3} B2 X (zip (), map (), =)
FUth oH#E AA 7 U ¢1ter() JZ}E AgEw, 1 AA 9 oY
Ut} o) 1E131]°]E1“%k‘:91§b}% A 2] = g3t olH#ES
,HE L iter () & 3&3A U, olEdl ol AAE 2 %%‘/“45}. for—Er%
0174%% o] HES Al A XPEOEﬂZLHLTi—E%% o] E

A8 Tyt ofH e o], Ald s, Alddo] B = HAL.

iterator (o] el o] ¥]) Hlo]E|o] 2AEHZ Fd = A oJHH o] __next_ () HIAEEHHEH S
2SS H(EE ‘417“' e next () 2 AGH) 2EH J=FEES AHUHZE =54 o
o]/¢<] dlolH 7} < = Al stopIteration 99 & ?ﬂliﬂ‘/l"/} o] 21 ol A, o] e & o] ¥ A
A= AR, 0]—‘?—9/] BE_ next_ () HIA=EZEL StopIteratlon of| 2] & tiA] 4o 7] 7| qt
Fch o]E g o] Bl = o] El g o] E| A XH‘_] SEHFE_iter () HMIAEE7HE Aol 2 7H 7]
ufjZof], ol #l o] E = oEl & o] 7| = st thE o HH EES ‘%‘:‘0}‘: o] thF9 oA A2
T AFULE a3t ool = oy MY o]H o] S Al ZEYYTE (1ist Z2) ZH oY
7“7<ﬂ Titer () ¥ E AL A LY for Fxof| AFST wjuitt A} o] H # o] H & THEY T o] |
AL olE g o]l thafj A S~ et o 3t W, At o] Bl | o] Mol ALEH o] ] &AZH o]HH o HE
=8F A1, ¥l AH oA E Ho] A whE Yt
typeiter ol T ZpA|SF W -§-o] lF Ut}

key functlon (7] 5lr) 7] Sk == g o] A (collation) == A H (sorting) ©] U ¥l & (ordering) o] AF-&-=

sHFE ZHEYUY o9& £9, locale.strxfrm() < 2AYL SA YA S H=2+=
x* Eﬂ 71E e = gl AR E Ut

sol o) phe £ 77l R2Eo] o RA $A AN AL Fol=AE Aol57] As 7] gg wol
=duyrh 0] A ASo|l=min (), max (), sorted (), llst.sort (), heapq.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UdF5Yc}

7] & e dE o] el JFUTh A& €9, str.lower () WAEE Aol FE gl
L& ,,43} 7] T2 AEE syt tibF o E, 7] e lambda gdAog e 5
Jde=dl, o]d AJdUrt}: lambda r: (r[0], r[2]). ESH operator BREL2 A 79 7] &
AAAE AlFd YTt attrgetter (), itemgetter (), methodcaller (). 7] 4= U&—E—E
AH8-3F= ol t) 3k o]l 2 Sorting HOW TO S H A &

keyword argument (7] 9] & 212} <A} & B A Q.

lambda (2th 529w ghol ZHAAL shibe] BA4 o= FAD o2 Gt dlerdl A, P BAE
N B2HL lambda [parameters]: expression YYrth

o] 2.2} (Look before youleap). ©] & AELYL T Z 0|} 23] E 617) Aol HA|F o= AbA

}\].‘61»1/]1:]. ] QFOIOEAFPX—I:L@JJ,I;HH]QJ_,U}O lf"r‘-/] XXHE 1011017&\4\3}

F 28 = F oA, LBYL H2H 2 “H 77 “H 7" 2ol A 205 WA 2 Al s
o & E0], FE if key in mapping: return mappingl[key] &= 7"/\]——?‘—01] SFA uk %3]
£ 28 27} keyE mappingol A A A5 Ao & 4 sruich. ol @ ol 4 So| L} EAFP
A=W 8ROz o128 4 dw ok
E) W gtolx Al A 2 o]FolE B, dae) thak AAA7E0(1) 0] 7] wi#of], AZ
B] E (linked list) . th= T2 A o] v &3} F-AFE U T
list comprehension (2] 2 E A Z |3 A) A|A20 A4AE AR = AR E A3t a2 A3E 2R
=8 FE= 7H23 . result = ['{:#04x}'.format (x) f ran ge(256) if x
5 2 == 0] £ 064 255 ARl Y& BEE2) 1675 (Ox) EL £
RS if A AR 4 5t AT, range (256) o] & B E 8 AHU.
J

loader (2¢6]) R ES Z2E5F= AA|. load_module () o]2t= o] E9 HAEE Ao gt 2=
HE ygloly 7F 28 EUth AA 3 Y& PEP 302 &, A v o]~ F 94 = importlib.abe.
Loader & HA| Q.

b
?2

lo[‘
uﬁ~

magic method (W ) Tl A=) 5 5] 4] = o] vl A A Q) w5,

mapping ("]3) 4ol 9] 7] 23] & A ¥} Mapping ©] U MutableMapping 574 Wlo]2 S8
off AAAH HAHNEES FASt= AH oY AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter S & 4 95U rth
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meta path finder (W€} 7 2 5}QIt]) sys.meta_path & A o] Z&jF+= ThQlH. HE F& 3 H+=
Ax =2 591 9 peAw o] 97: s g thEg LT
HE A2 37t = HAEE A= importlib.abc.MetaPathFinder & H ¥
g,

¢

metaclass (W e} ZFe ) SR Fela FH2 A= ZH 2 o5, FAH2 gAY, o~ ZFHAE
o BEE& wsyth UﬂE‘r e o] A Q1AL ol FPAE BEE= AL HU R
AN AFY =2 AdojsEL 713—??82 AUt gol g EFFHA == AL ALY
HEe ZH2E s = AdvhE AdUth EE AR A= o] =77 A3 e gAT 287}
A2 o, vEe Fgae FYs %0}5& HAHS AFFULh JEZRE A2 2 7 (logging),
2E = kA 27 AR A A2, ASE FEH L gE Fho A F YT

metaclasses o] A T ZpA & W& T ASsUTH

method (441) 912 v o] 4]
I WA= A HA A (HE
AFZT Z2HAL

method resolution order (WA= ZA ¢4 WA= 2H A= 233}
R TAYYUTh 23 AR E Fhojxl <l
Python 2.3 Method Resolution OrderS H ¥ F Ut}

module (%.5) 3071 =] 223} th9] & T A7, RES Qo9 sholul AASE T o
208 2%UTh 252 91g 220 2 Aol nos weg.
712 = BHA L.

module spec (L& A¥) ZES ZT =0 AL
importlib.machinery.ModuleSpec & AX2HEH A,

MRO "4 = 2% =4 & HA L.

ul(if

mutable (7}H) 7PH AA|= gho] & 4= JAIHid ()  LAIA FATYULL EH T HA Q.
named tuple (V] Y & 5Z) “named tuple(V] Y &= F &)’ 0| 2h= §oj= FZoA AESHaL o] & B2 oJE
AREE AR QE2 5 i g0l AAL T4 Pb BE Bol} Ze2o] 4B L

Folug Zxef= 7]35 RAE T AFYLh
time.localtime () & os.stat () 7} ¥k&al ZHS £8510], o 8] YA o] Y A= EZ Q)
T O} & o= sys.float_infoYyt}:

>>> 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

““ﬂ“C%%%mﬂ-ﬂLMﬂQQQJEfwwewﬁ 4357 o] 2 Be HAT 2 AHolF=
A ZHAAHYR VY E FEL U F AdFUTh o) H :'EH/\h A At AU HE e 4
collections namedtup e () EWE £ AH5Y 1’/lr. 6?(]--04 712 AF A A WA A=

REANE 22 5 gt 2 A 2 HAEE

namespace (|5 B2 W47k A 2] 72 9Avele Ta9 U A4 4
B2 (1A ol A) Rk ohfet Ao, A, U o] & Bkol g th o] & 2L O F %
WA REAS YU} o E S0, ¥4 builtins.open J}os.open 0

<J3 W REo I E FH}=AE EYoHA v
. £9], randomn.seed () & ltertools islice
2t 2 I S5 0] ZFZF random I itertools BEO 9 & FEE 12 o] WEE U}

namespace package (¢] & 37} 3l 7 x]) _?_?i, A
ol T H 7 A=
7] 4] 9= chE U o,

ZE LT HAS.

i)

A
~
_<,>L
=

krl

i
<
o

=
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nested scope (£ H &

23z) H QYA AeE Fxde Y. A€ S0, thE T Wil 3
o Yt W B0l YL WSELS B2V 4 AUt A ~TmE JRgozE Fxn
Jbsatm oo Qz] dethe Ao Fslof Futh A9 W2 7P U AF oA ¢jal
w4y U}Z_WW , A iS22 Y o] F w3l A 3 YT nonlocal 2 HPZ A5 320
2= AL =Y

new-style class (F 2t Zel2) AFS ZE Zeja Ao A5 T e Zefa vA o7 o]
T 2719 dold HANME, & Faegd SR __slots_, HAAHE, 229 E,
__getattribute_ (), F¥ 2 WA E, 2HE WA= 2L sto)HY AE T YT EE

}\}._9_61-/\ 0104H1,]1;]_
object (A AH| (JEBHEYZH) & 22 5 (WA E) o] Hod ZE dolH. =3 BE FEd

S o] AE A ol s ZH AU

package (371 2]) A H 55 %O]Lh ARz NE A7 A D 5 e ol La. 7eH o=

H7 A& __path__ ol ESHET Qi ol ZEAYT ’
At 7R ¢ o] 5 A = BALL.
parameter (W) 7] 4) S (E= A E) Ao oA S} vk 4 9}1\% ol A} (i oW AL QR}S) =
S o 2 28 ATIE]. A £ Rl ol ARt o
» 91 X]-71 ¥ = (positional-or- keyword) AAQ X}Urﬂ-ﬂE AR AEE e AAE ARG
YUtk o] Ze] 713 Fej o] mizf Ut ol & S o] vkl A foo 2 bar:

’def func (foo, bar=None): ... ‘

o Y X-A & (positional-only): Y X Z WA FE 5 A
S Hoj o v S HEo / FAE 238l 1
ol A posonlyl =} posonly2:

rlr
(e}

dAe ARG AA A A

!
Z
Lo
]
4>
30
fy
T
=
K
frt
l
2
S
o rr

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

o 1N =-A% (keyword-only): 71 EZ2 W AFE 5 A+ AAE AZ U 7|9 =-2 -8 v 7Y
A= T FY ] g E5 oA ool 3hube] ZPA- ] mi Ay E I 2 236 A
AT 4 dF UL A& 91, th ol A kw_onlyl S} kw_only2:

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

» ZHA-4 A (var-positional): (CH2 TR AW SE o] |3 A] o] u] WrobEo} A 915 AXHE o B )
AZD 5 AE A AR5 Aoje] AALE AR FLITh o A h w5 wh S o] Bof
& %ol 2ol A 422 5 YgUth ol & So) theol A args:

def func(*args, **kwargs):

« 40719 = (var-keyword): (T2 W) 7 %S ol 8 A] o] u] wo}5 ol 7191 = xSl Hal)
Aed % e 299 A5 719E AAES ARFULE ol @ s RSE v A—S o] Fof
w5 oboll 2ol A Aol d 4 A UTh o B S0 919 o oA kwargs.

MRS A A 9% 7 B ok g A Aol A B4 ARELS AT 5 A%

141;]_ il =

ol =} —9—01 F =, oz} v = 2] Apolof] YL = FAQ A&, inspect .Parameter Z# &,
function &, PEP 362 HA K.

mlo

pathentry (J2 dE2]) d= 7|W 3kQlH 7 dzE T R

d RESS 37 H8) Fauste d2E A= Y
ShLbe] .
path entry finder (% & Q& a] g}elt]) sys.path_hooks ol Y= ZFHE (S, A2 dEZ =)ol B8 F
=3 E A, FolA A2 dEE 2 RES ZFE=HES ¢ JdsYTh

AZ dEZ 3AHEo] = HAEEL importlib.abe.PathEntryFinder o Y3 th

path entry hook (73 2 ﬂzal %) sys.path_hook B|2Ed &= ZHEUY, EH 2 e A =

F2 R0 23 vt 4 dee vld B SeE U

NSZ
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Fe
o
L

path based finder (3 2 7|9t 5}Qlt]) 7] & v e} 4 = skl 5 F sty 2 E J2 oA 2E

Z Ut

path-like object (325 AA) 5+ A28 F2 8 eh & A, A= ARE A28 et stx
U bytes AA o] At} os.PathLike ZEEFS TS+ A YU} os.PathLike ZEEE
= A ¥dh= A= os. fspath () F4E TE3A str iy bytes 3t AJ~8 AR 2 dd ¢
A5 U Al os. fsdecode () 9 os.fsencode () = 747} str U bytes 35 B dH=H|
AHEE S 5 YT PEP S92 =4S 5y th

PEP }o] 7)1 Ao, PEP= 5ol 4 ARV Elo] A0S A 557k sol 1 me A 4w B
of het A28 7153 AHehs A EA AU PEPE A e /5ol B @ A% /1% At Y

ZAE A8 oF T

PEP= 2 MEZR 7|55 Alteti A0 ti e AFUE 8-S Tty ste]yof S0zt 47
AR S L,ﬂiﬂ‘:ﬂﬂ?;}ﬂ%tlﬂ?]u]%%‘qr/}.PEPZ—,”‘QZ}%H%WHlﬂﬂ]Aﬂi}ﬂ%?%ai
Wl o S BAE E Ade] Yl

PEP 1 Z2 34| 2.

portion (1) PEP 420 ol 4] 4 2] 8 A4 %, o] & 27 7] Aol o] A sz shrie) o e e elof] Sof Qe
S50 W (p Lol AH = A% 7Fs Y

positional argument ($] ] ?12}) QAL & H A Q.

provisional API (ZF4 API) 74 API+= R & glo| B2 B A T34 BFo
@ 3

ﬂWGOMﬂ1*43ﬁﬂﬂl% A A A otk HA1 = 2 7o) A )
23tk A aehE ) S840 FASA G WFo) dojd 4 gk 1A WP L 2

8 A0 2 Dol S A It) L APLE 5 87 o] A S eh e A ) o

WA F e o A

GAAPNALAL, A ERG0] A5 A T ABL HF £ 02 AAY -0

A28 FAS] ol B SBYLS A P Foelt BE A= AYH YT

o) AR EE ol ne e ol A7 5 L2H A L Fol BE FE A G AT 5 YLD

R Ut o A2 82 PEP 4112 2 Bt}

provisional package (24 3] 7] A]) &4 API & B A

Python 3000 (5014 3000) 5ko] 2 3.x ] & 2<1o] 8w (8174 32] Wl E7} W vlefe) o] op7) | A Aol 7
S0}z o] Zo|T}) o] AL “Py3k” & Fo] 27| % Tt}

Pythonic (z}o] AThe) T}e Ao S04 AAQ AP EL AJalA 2=
ool A 71 A5 AL & o T 5 7ol 2 ofolH ol ZE 27k o &
N Az 2 oS for B2 AR o HHEY RE 248 2o AL B BL
Aol ol e FRo| THE| glon®, shol Mol %3t G AFEL Aol 27} AL E

A28l =

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

o 2E, shol Atk Wy ol F & th

for piece in food:
print (piece)

qualified name (J 373} o] &) REQ AG AFZA ZE Ao Fd 2, S, HA = o]l2=«F
E7E HAF= Ho®r R o] 5. PEP 3155 oA Pt H 49 T 2y 4o,
A3 o] 22 AR o] £} 2Ltk
>>> 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.__qgualname___
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

2EZ 71E 71 =l AHSE o, @8] A3 o] (fully qualified name)-> BE R 5 ) 71 A &2
23 RER T ZJEE EH o5& YrF YL o & £9], email .mime. text:

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

reference count (=R 3142) Ao o3 =R M. AA Y AR AF7100 2 “9011]?1, W &2 2] 7} vk

“%‘4‘:} A2 A4 FHE AutH o7 sto|H I of 2 EH A & FA T CPython 73] 34
849Utk sys B52 % £ getrefcount () & A
regular package (3 F 3|71 x]) __init_ .py F4S xqs= tdEbE g e 2L AE5A < 9 7] A.

o2 BN E HAL.

slots_ Fo1 9] HAUAH, Q28 R ETE A FAL v Helen Andn g
O A e el 5 Ao oA E ek, 6] 9 A o] Fed 6 e
SRS} 5 A 8o\ A ele] A $ B g el P ol DAL
=99 492 B R0l FUTh

sequence (A1 W2) __getiten_ () 55 WAEE B3] 45 AYAE 4GP WE 84 AN 1S A9
32, A0 Aolg BAFE _len_ () MAEE ASE o elel . B0 W ADAES

_ 0
Ugsl B, 1ist, str, tuple, bytes 7} AH5 YT dict =3t getitem_ () I _ len_
= X]TJG}Z] OF, 23] o] A thAl 49 29 78 AFESH 7] wi ol Ald AT oYt w2 H
ZH T R0 Fol ok Huk

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 (42 t] 25 %)) T3 o] 31t Qo] Ho 7|2 A AHH = AU g 35 ) avhA

St 3 H.

slice (&2o]2) HF AU o RS 38t AA. Sefolaes HE 2T HE 7Y S AHSIA Ws
Ut} variable_name[1: 3:5] A=, [ A of g 7H./] FAE ZECE EYPUL. 2
HNBE2THE) Z7H2 HF isllce AANE AT

special method (54 WA &) o]y °] oj o] 04"}0 , Gl e, Al ol j?*];q OS2 5EH=WA
E. oM EE F Y BERE A AL & ]%% zka1 Q5 Y th 54 v A =+ specialnames
of A E T A °]A1/]D]'

statement (%) =& 29 E (ZEQ “E5 (block)”) & FA5te FEJUth 242 234 o] ALt
7| EE AHE S 04‘31 7HA F2E F9 sturgd Ut 7He if, while, for.

text encoding () AE Q17 4) FUFE EXNYS Hlo|EY R AFAYs = 79,

text fle (22 349 sz AN E Y2 & % 9512 A7, 35, 9LE AL QAL HOIE AT
olEl 2= L A 2akn e AE Ql5d & AE Ao gch g2 e ei dAs nE
('r'EE'w) 2 99 99, sys. st dln sys.stdout, i0.StringI0 9 AAEHAE EF JAH

et

Hlol =5 A4 B 92 4 9 5 Aol tisiA £ o] V2] 519 £ FE A L.
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triple-quoted string (A% ‘T‘}%E HEAY) g3 ()
w5 3% SHUE SR EAE ol %i“ 7
FUTH o]&aA o] = H x| ok 22

EAS 22 9k o] Zof 43

%ua

type (&) stol AR G 22 o0] oJd FFHY AMNAAE 2 Fol gl
AA Y] P& __class_ o|EFRER AAN2T 5 YA type (ob]) 2 & F AFUTH
type alias (% o] Q] o]2) B2 4 axto] B Y dhe] o] A& Fo] o of
P ol dejolat o U EE el ol 8 o 51
from typing import List, Tuple
def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass
=t 2ol ¥ g7 g4 v &+ s uth
from typing import List, Tuple
Color = Tuple[int, int, int]
def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
°] 7]%s& A Y= typingT PEP 4845 F =2 MIL
type hint (J F12) W5, Ze)2 o Bl HE D 34 v M ke gre) Aois & 3L AT o) =
g o] A

P AE= A9 AHE 01“4 spol ol A A A= FF Utk sHA R B4 @ £4 =0 7851

=
AY LS AYdsty, A9 WE, Zgx oJEYdRE 9 F49 § FELE typing.
s
=l

o] 7]1%5S A Yal typingd} PEP 4845 2314 S
universal newlines (WA & @3] th3} 2L AES BF £9 Zo2 X3, HAE 2EYS
A= BT SUA RS B2 B \n', YESR B \r\n', | A I EA] Fe| '\r

F7FA Q) Abgof] B3| AlE bytes.splitlines () ¥vk ol 2} PEP 278 & PEP 3116 & H A 2.
variable annotation (H o] o] A) Hy = FP 2 oJESHEL] o] - H o] Al
HeEeZdlaodERE ool S 2ol th -2 A8 A Y th:

class C:

field: 'annotation'

ME ool de Yo § AER AP UTH: o Sol, o] WP int FE AL AOR

7l Ut

count: int = 0

W o] ;o H o] -2 A A annassign ol A 42 8 g o

o] - E| o] 41, PEP 484 2 PEP 526 =z 314 .

ol 7S Ao o

virtual environment (7} $+7) s}o]H /\]-*QLX]-Q} S& Z2 o], T2 A aH oA A E = thE F}o]
WEE ZRIANEY & JFE FA ?%th/ﬂ shol A vl S| 7| A &S A XA Y 28 o]
Tote A 7hsotA Bt @A o ® Aejd As 2.

venv &= E.}\-"J_L
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Q]

Iz Agd

%)

virtual machine (7} 7] A)) A= E 9 oful
= X

&7t 285 o] =

A
Zen of Python (J]-Ol Al 21] s}o] A t]
Huyth o = Eﬂﬁ‘r?% ZF3

ol 8l 3taL ARE Sk H ==

St H gyt
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APPENDIX B

o] A Aol &3}

o] A A= reStructuredText 20| A THE0] R A o2 glo] A YA E §13] 5H3] Al ZH A4 8] 7]

9l Sphinx & AH&-H< 1 o

A A e} ol & 98t SAIQ1 N sho] K ApA| 9 v A 2 A A 0 ' A F ALY =8 YUt 7] o 5}
2 AT, o] # ol th$F 7 B += reporting-bugs 3| o] A| & IS Al 2. A 22 A B AR AA Y
A
U BEol A B2 S =9y th

* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}

« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

* Fredrik Lundh, ~2.2] Alternative Python Reference = 2 A & of| A Sphinx 7} &2 o} o]t o] & L ¢l &5 Ut
— = =
B.1 slo]X A A9 F3A=

WA A O 71 F YT 7)o AFe] FE A
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appeENDIX C

oA A9} o] Al

CA 2zEgeld o4

g}o] -2 ABCgt:= Qo] o] T A A& 4] v 2HE 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
2+ %) 2] Guido van Rossum©l] 9] 3l 1990 o] Zuko]l W& o] F <5 Uth Tlo| Mo = thE2 AlgE9) W 23]
o] 2= A v, Guido= Tho] # o] 8 AR} o} 9) A»]D}

1995, Guido+= Virginia 2] Reston Oﬂ @)= Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ Frx) ol A zho] x 24 74] a1, o] oA oy AL AZEAE SAYFYTH

200049 59, Guido&} 3}o] A & /\\3] 7H 2 2 BeOpen.com 2 2 -& 7 4] BeOpen PythonLabs ¥ & T4 35
Yt} e 3104, PythonLabs 2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) &2
A5 YTE 2001 d, ko] A a3z E 9 o] A H(PSF, https://www.python.org/psf/ 3FZ) o] A HE A5t}

O] A= ol FH A AAEAE AFSES 5838 AP v 22 YTt Zope Corporation-&
PSF9] &9 3 dYdUth

RE golH wlZHAL FN AAFYUTH(E 22 A9 of ths] A= https://opensource.org/ S 234

o [¢) H

A9 GAH O R, BB (SHA R ARE obUeh vhol H Wl £ 8-S GPLI S8 ) obee] B
e M ERe 2 ke AUt

uf == A" x| 3l a4 GPL & 217

09.0~12 | 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

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-# A | PSF yes

Fa: GPLY} z&dtE A2 2| 7FGPLE o] d 2 v x3ohE S dnstA = syt EE
ghol A gholAla= GPLI 2] of 2o WA S 37/ 222 WA G A vdS w2 5 A
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gttt GPL €3 glo] Al 9lo] W3 GPL 3ol Y d T2 2z EF o] & 2¢s 4= oA & o2
A2 194 5t

Guido®] 2| £ 5}ol o] W EE 7H5 317 BE BL 9% AARAAF oA A= F T

C.2 shol el A 25kA v} 4H&3t7] 913 0|8 o

lo] A 4z E g o] @} A A= PSF License Agreement o W} gho] Al 7F R ol FH )

glo] W 3.8.6 7 F, AW A9 oA, 225 Y 7]} T == PSF License Agreement 2} Zero-Clause BSD license©l|
e} o] F gho] Al A 7F Hof gt

sto] Mol F3E R Az EY ool = thE gholAlart A8 Ut gholdlas S gho] Al 8 Fst
= IZES A dEFEYTh o] H 3t golAl A ERAT HE52 25 Az EQ oo tf g gho] Al Y
S UE FRFAA L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.18

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

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

3.8.18 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 3.8.18 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.8.18 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 3.8.18 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
3.8.18.

4. PSF is making Python 3.8.18 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 3.8.18 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 3.8.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, 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 3.8.18, 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
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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 3.8.18 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
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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 27

socket BEL getaddrinfo () & getnameinfo () T4+ 5 AFR YTl o] 5-& WIDE Project, http:
/fwww.wide.ad.jp/, AN & HE A2 FUdZ FQFH AH YT}

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

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

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

C.3.3 vlE7] &7 A

[>

asynchat3¥ asyncore R 52 th33 22 F9 AMS 233U

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

%
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Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 A3 >3

trace BEL U2 2 39 AL EFLH

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 4 UUdecode 3+

wu BEL The 3 2 79 S EPTh

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 YA Z==2AA 5&

xmlrpe.client RES TheT 22 29 A3 e

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 9] 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.
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C.3.10 SipHash24

39 python/pyhash. ¢ ¢+ Dan Bernstein ®] SipHash24 €17 2] = 2] Marek Majkowski 2] =& o] 3Z 35| of
AsUT A7)l = thF 3 22 W&o 2FH o] s

<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} 219 71o] H3S 93 C T4 dtoa &} strtod S A|-Z 5= <Y Python/dtoa.c = X
http://www.netlib.org/fp/ ol A A& 4= 9J+= David M. Gay 2] 7‘0 o] £ 9] 3} Y oj| A] A 95t} 2009
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/****************************************************************

*

* 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 = 23 AAZE AT 5 A s 719 A5 $1 3 OpenSSL
glo] B g] & AFSE ) Tk 529 W OS X o] A A X L2 732 OpenSSL 2ho] Hefg] AHES
T glong o7 OpenSSL grol Al A S Zesh )

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

L R

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 W & ——yith-system-expat & FA 34| &= o E3H expat 22 AR S AL

shol =g ok

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

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND 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 @FL WEE ——yith-system-1ibffi B FASA 9= 3t 3 libfi &2 AHES AFR

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

21ib L A2 H oA WA dib Ao YT eefs o] A o] A8 4 glow,
A2 Abg el e U th

ki
i
i
N
S
B>
[>

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|Hko 2 St}

[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

de01mal % W & ——with-system-libmpdec & 74 3}A] ¢+ Sk, 234 libmpdec 42~ AFE

2 ALgstel MEPUTh

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 g2 E A ¢ E

test 7] X Q] CIAN2.0 H|~E A9 E (Lib/test /xmltestdata/c14n-20/)+= W3C ] A}o] E https:

[ Iwww.w3.org/TR/xml-cl4n2-testcases/ o A 7FA 22 v 3-7 BSD z}o] Al 2 o] vl 5 Yt}
Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

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

» Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.
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* Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

¢ Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
“AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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sho] 3} o] WA
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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