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S5 B ok A b Th (3R, o] WAle A AR T S 2 EYA S54SR
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2ol nef e ok U g 49} o] 98 EFYUTE— import £ 2K AT BE vho] A T A A5 S
59 ANEQUTE o] E F AR & o] A4l o3 Gl Aw, A4 o] B5 A AL ofL]v]
o] 71l A 4% g e,
Jeheoluee g Ee RE A0 TAF U ol A9AS et it o g 2 ol 9]
oh QR BELS CE 445 T vto] 2l JIE e Eol g o] dEUTH THE AL She] M 0% AAE 1 hs
BHOoE Qe Puh Y REL 2d 34 0159} 2] shol Aol vl =4 & N5l o] 25 AT FU ok
QR =4 =g ofo] B AH 20} o] £ AAC] SAD AL o A8 AP TE AL Y=
Shol= 17} 22 S Z2 g o] 54 Ao 28 AU AR BES sl Ae] BE WAz
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1.1 71890l et & Al

—_

(A RY2) R AGL o] 50l f YA ALE N Ao wARE A S FHY
=74 29 AA o] 7% o] EANFEA o B ol WA FAE A B )

SEER AFHA B AL, (FHAH: HH2) B FYFE BE 5L A o8 A Mo R i
o 08 Xol| A 2] 9 e,
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CHAPTER 2

0
ot

ale

oM JAH Z e T AT e B2 T Fol AH A5 Uth 7oA Gl o8
Qg
LHZf gt
abs () delattr () hash () memoryview () set ()
all() dict () help /() min () setattr()
any () dir() hex () next () slice()
ascii() divmod () id () object () sorted()
bin () enumerate () input () oct () staticmethod ()
bool () eval () int () open () str()
breakpoint () exec () isinstance() ord () sum()
bytearray () filter() issubclass () | pow() super ()
bytes () float () iter() print () tuple ()
callable () format () len () property () type ()
chr () frozenset () 1list () range () vars ()
classmethod () | getattr () locals () repr () zip ()
compile () globals () map () reversed() _ _import__ ()
complex () hasattr() max () round ()
abs (x)
A BATE EAZTUL AAE P EE AF A DA REE 2 271 AR T
7b _abs__ ()& B sHd, abs (x) £ x.__abs__() & &I TH
all (iterable)
iterable 2] = Q A7} #o] W (== iterable ©] H|o] 2 ™) True & B8 EF5 YUY S 55Ut}

def all (iterable) :
for element in iterable:
if not element:
return False
return True
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any (iterable)
iterable &) 2.4 & o] sty E Fol W True & S8 F U T} iterable ©] H] o] 92 False & E8F
Utk o3 553 th:

def any(iterable):
for element in iterable:
if element:
return True
return False

ascii (object)
repr () AH, A< A4y 7}% x4 £ TAE S BHESEEA T \x U \u =& \U o] A A o]
E A& repr() o] EHFE A 3 H] ASCI AL o] A o] ?:MD} o] A2 F}ol A
2«1 repr () o] EHF+ AL v AL S WY Th

bin (x)

H4E (0b) 7} kol B2 07 EA 2 AR AT 22 To] A B @AY x 7} sho A
int AR W, A4 E EAFE _index_ () WIANEE Aolslok gtk B 744 o & S0:
>>> bin(3)

'Ob11"
>>> bin (-10)

-0b1010"

A%l (0b) 1 AL 5E, B e S AT, B2 R HUE AT S JB Uk
>>> format (14, '#b'), format (14, 'b'")

('"0Ob11210', '"1110")

>>> f'{14:4b}', £'{14:b}"'

('"Ob1120', '"1110")

A B W& format ()& HA L.

class bool ( [x]
£egh 5 True Bt False 5 S8 SAFUTh x £5 =29 41 25 2 Ahg stel MBH Y thx
7}ﬂz]olqu}AggkggFalsegg_a_gqu}_ 8] oW True & ZHEUTh bool Z8 A= int
(A & — int, float, complex ZZ)2] A B ZY2JdUth AB ZP2E ¢ UHE 5 g5 UTE o] A9

L J3} O]Aﬁ_il_ False &} True YUTH (=2 & EA L)
WA 3704 ¥ x oAl 1A AL wi7f Myt

breakpoint (*args, **kws)
ol = TE AHAA U AR AYsHA T5UTh 579 SyS-bfeakpointhook () & 5E3taL
args 2t kws & A2 ALYt 7| EA S 7, sys.breakpointhook () 2 AXE 7|H3}A] &1
pdb.set_trace ()& & UtT} o] A9, o] AL 4743 He| 7| 50|BE pdbE HA| Ao 7 JFEF}
AU du Al 01717 fel B Z=E ?:]Eﬂg} f7F sy 28, sys. breakpointhook ()
Loz 48E U, breakpomt ()= AL Aser TE5, A W Ao 592
F9E= o,

breakpointhook= QA2 ZHAF o) ¥l E (auditing event) builtins.breakpointE WA Al 7 U Tth
WA 3.790] F7L

class bytearray ( [source[, encoding[, errors] ] ] )
Azg vpolE A B E U bytearray 2oL 0<=x<256 9ol gl A4e] 7hd Al A2
L1k hytes 9ol 714t RS WA SR oo} (7o) = 2 ) who) = 0|2 214 & HAIR), 7
Al g ol 71 7P Al o] dRbA QA WA= g RS 2 U T

AW source WA AL B 742 thE P o2 WAS 2795 o AHE T 5 YU th
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The Python Library Reference, £A| H{H™ 3.8.12

o B2}Y o)W, Wk A] encoding "] 7| A & A -Z 5N of ULIJE]- T2 AHHOZ eprors T); 21H W
bytearray () & str.encode () & /\]——9-6]—04 E2E S vlo| EZ H3gHTh

s A E, ide 2 a7E 2, kol ER 27 YT

« If it is an object conforming to the buffer interface, a read-only buffer of the object will be used to initialize
the bytes array.

e oH B oW, MY 0 <= x < 2562 A4 2 A 2= o] g Bo|ojofdta, 11 grE o] w9
Z7| W& EE AHE YL

Azt7 glew =7 09 wjdo] w0l FYth
vlol vl g] Al 2 & — bytes, bytearray, memoryview2} ¥}o] E vl 4 A7 T B M|

class bytes ([source[, encoding[, errors] ] ])

Mz (vlolEE) AAE EeF Utk o] AA=0 <= x < 256 WY ol Y= A5 2 A A2
Uth bytes = bytearray 2] 20 HAAUT - 22 B g9} 2+ oldl A & &elo] A S2-8
2tk

wet A A 2F A A= bytearray () 2F 2o s A g Yt

HlolEQ A= g P AL3le] 1S % 95U T (strings S E A 2).

vlol v 2] Al A2 & — bytes, bytearray, memoryview, W} EQ A 2] @ vlo|EQ ¥} vlo]E v g AL =
B2AS

callable (object)
object AA 7} Z|E 9 AXAYH HolH Trued, 13X ‘35}2133 False 2 E8& Yt} oA Trued
EHHE o] AF TZo) AT do] YA T Falsed objec 15 S &3 W= A AT
oot ZeR ookt A RAAR (ZAAE 52U A ALDAE SHFUTH; Feh 2ol
_call__ () WAEZLoH A2 AE FHEY YT

WA 320] 37}: o] g4 shol W 3,000 A WA Al AT TS sho] M 3201 A4 Al = A s o

chr (i)
FUTZE F= ZJAEZIASF A EAE e+ 2AE S 585 HD} o & Eo°l,chr (97) & A4
'a' £ EYFI, chr(8364) E2AL e EEHFUS o] A2 ord() & WP Th
A2 F & W= 091 A 1,114,111(16 - 5~ 2 0x10FFFF) 7k A U th i 7F o] | 9] dhell 312 of
ValueError 7} A et ).

@classmethod

HAEE o =2 Mgy

Q22 HAEI A2BAS W AN, FH2 WA =L FUH2S BAH A WA AR B
Utk 22 WA =S At E o] B87E AS T
class C:

@classmethod

def f(cls, argl, arg2, ...):

@classmethod A& 3t o 8 o] B Y th— 2}A8F 82 function S H A 8.

FHE A= Fef ) AR EEA2EA(CO.£0 AW B 5 52T 5 dayh
AT Ae ZhAY 2o ST, 38 Zeh o] O 2% A 52518, 18 Zel
AR 7 BA A A WA Az AP Th

22 A= G+ e Auke] A A M=} btk 2RES Y8, staticmethod () &
H2AS.

S A=l thel o ARAIRE F EE A, types2 FaLsHA L.

ofy
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compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
source & T T E=AST AA 2 AL TE AX| = exec() Exeval () EAPT 5 .
source = AWF EA1A, wko] £ w1 AST 7] 9 % Utk AST 24 2 23k ol e R =
ast B8 FAE xS

filename QAA}= T EE o 3 & AlFof o Tk s Aol A A gF oW Q14 753
('<string>' o] Ao ALGHUTH.

mode JAA= AL oF = T E T /FE AF T U source 7} =789 A/ FAE FA45 o Johd
exec, td TP 8 FAFH o] JHd reval', &Y Eﬁﬂj‘] THer FAHHM 'single' o] E
AFUTH (A 2] 79 None o] £]9] fho g P A= 284 £ AF U,

A2 AR} flags @} dont_inherit = 1 4] 0] source ] H3pAo| JFE v EA AFUt. = o
ATHA = 37 (Ee T 09 ), Z=EE compile () & TE8= Z=o] AR Y= FA4

rol
=
o
2
i
L
v
vl

Zo =z AsIFUrh flugs AX}7} F oA 11, dont_mherlt ZhRed (E=0) g AHE Ao E‘]*Hﬂags
AALE A B H 74 & o] AH&H UTh. dont_inherit 7} 0 0] obd A+ flags QA7 AHE-5 U T} — compile
= 3E= Ao A8H = FA4 T2 FAFE YL

FA T2y Y 232 AR 7] Y3 HIEOR 2 5~ = vl Eo| & AAF Gt T3 75
AASt= Y BRJUE = future  BEY _Feature AAE A A compiler _flagolE
AREz 2E 4 g5t

A A o2} flags= AL H 227 A AY 4 F await, asyne for ¥ async withE 38 4
A=A E Aot} B E ast.PyCF_ALLOW_ TOP _LEVEL_ AWAIT7}AAE v, vigl 7= A=
co_code°]| CO_COROUTINE®] A A% 1, await eval (code_object) & E3] th3lx oz A3yg

95Ut

AR} optimize = A5} o] A3} +E2 ARFU; 7123 -1 2 -0 F/doll s =017 Q=2
Ble] A3 sES AHF U PAAH FE2 0 (F A3} 915, __debug__ ©] FAUTH), 1 (assert 7}
AAGYH, __debug__ o] AR YU EE 2 H(F2EJE AAG Y.

o) Yot AR £2sh SukEA] O W Syntaxrrror & 407, 4ol @ wpo] £/ of gl
AL ValueError & 4o 7Yt}

ol FEEAST RO 2 SHASH Y, ast .parse () & HA 8.

source, filename QA2 ZHA}F o) ¥l E (auditing event) compile< A A U T}
],

Z3: 'single' & 'eval'modeE o & F=E VIR EAE S AL ul, H o= 3] TS
AR 98HE 2HoFFUTh o] 22 code REANA B 0] ESATA SHTAE HA FAGHA
371 A o

A3: 5ol AST A5 e o A 28 2o AIFLOE s, AST AR A AL v 328 210
B8 EALE shold Az elE 7t RN E o EF BE 5 dEUrh

HA32004 WA A= 9D W F vk S AHEE 5 A5 UTh E3 o)Al Texec!' modeo| A G o]
Z U7 B ZUA gotx G th optimize Wi /)W 57 3274 Q5 U T

WA 3504 |7 ol Aol <=, source | A 'd vio] EZFHAE ] Typebrror 7h 2 Y5 U Th

WA 3.89] i7} o)A ast .PyCF_ALLOW_TOP_LEVEL_AWAITE flags 2 A&3}lo] A9 & await,
async for W async with& A Y& 4 JdF5HTh

class complex ([real[, imag] ]

)
real + imag*1j §h2 74 BA5E EAFAG EAY B 242 Basz ABGYTh 2 9 )
Aol BA Qo E Hakz A5 6, = WA o8 o] R5E T2 oF FU T F WA
MANSE An 249 A 5 QFUTh 4 AAE BE BASE £3H) 24 Jol B 5 AEY
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7|22 001, A AFE int & float 9 B2 XA HF O 2 AREH YT F AR}

AubA o] m}lo] M MA| xo| A, complex (x) &= x.__complex_ () E A&l _ complex_ ()
7F o so] YA o™,  float_ () 2 A FYTE __float_ () 7F HYH o A ow,

FH3: FALE AR, FAE LS T LY + B - AAAFFH o F S 2= FH UL A E
£9°],complex ('1+23"') = A ZA W complex ('l + 2j') & ValueError & 4o Ytt
B4 L =213 —int, float, complex 9| A AT}

HA3604 M7 ZE HHE AH AE BEE 15T 5 A5t

WA 38A MA: _ complex_ ()9}_ float_ () 7} AYH A ¢ow _ index ()& thAlT
Uk,

delattr (object, name)
AL serattr() 9 2 ﬂ“ﬂﬂﬂ—ﬂﬂLﬂ1ﬂ%ﬂ%ﬂwﬂa$ﬂ%%ﬁﬂﬂﬂEﬂ%E%=
shitel ol Eolojo gtk o] B4t AR 7L S e A5 WHH £
£9],delattr(x, 'foobar') =del x.foobar & ==
class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
A gAY & Byt dict AAl= 9AUE FHladUth o] Seiao e YA = dict B

] & —dict € HA 8.
Z Aol B$ 1ist, set W tuple Z 2 collections EES HA Q.

dir( [object ]

A7 o, AR G ATz JEolEEL FAEE EHF UL A o, sl A A o
FEdEGHEES] P2rEE EHFHIAIET YUY

AA O __dir_ () UﬂHCﬂ Rod, ol AETFSEE =, ItEA JJEYHE B AEE S8 F oF
StUth o8 A 3 ALY getattr_ () B+ _ getattribute_ () F4E FHIE= AA 7}
dir() o] EBHEES Husl= HHS ALHulo| 2 £ G5 Ut

A7} __dir_ () S AFIA god, s (FE At AAY _ dict_ oJEFRES Y
AAZ R JERE =37 F3 AAS Utk 2HE oA & FParEE HEA] AR =
o, AAZE AL __getattr () = 7MW FAFT £E dFUTh

71 dir() MAYSL o] AA o A th2 A F2sk=d, A JH ke g 2 23

FRTF e B Ry
- AR} 2E AR

25
- AA Y EE s AW, P AEc s 29 o2l HE o] EH o] 29 o Eel R E o) F

Sol A Aoz PP ULt
. 9] A, B AR o] o EelHE o] F, P U2 o= HE o] E W el G S 20
Hlolx ZH LS9 AEYRE o5& AAALRE 2T
AF PrEs iyl o2 AEP UL A E &
>>> import struct
>>> dir () # show the names in the module namespace
['__builtins__ ', '__name__ ', 'struct']
>>> dir (struct) # show the names 1in the struct module
['Struct', '__all_ ', '__builtins_ ', '_ _cached__', '__doc__', '_ file_ "',

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

v v

__loader__ ', '_ _name ', '__package__"',
_clearcache', 'calcsize', 'error', 'pack', 'pack_into',
'unpack', 'unpack_from']
>>> class Shape:
def _ dir_ (self):

v

C return ['area', 'perimeter', 'location']

>>> s = Shape ()

>>> dir(s)

["area', 'location', 'perimeter']

A3 dir() & FE WEY 2EnE A AHS B A AT 7] Wzl 3 A5A L Q)
Bold o2 A AL AT/ HTE U2 e o] 2 AFS AT T A =3t A 3 2 v zuj
WAB 4 A5Uth o2 Sol, At S ad ve Feh s o= HEE A3 2 2Ed] gy

divmod (a, b)

5 719) (g7t o) S48 AR AR A4 /S SR W) B3 U A= 7 3
SAE BT, A4 Aol A 97,0 3

}‘\l_
A%, A% (a // b, a ) H2SUY HE 2 A A 2HE (g, a 5 b) Ul g
+ X% math.floor(a / b 0] A9k ol B 13 = AFUTL oJH A9 A g * b+ a $ bea
of Wl 7tg5uUth a $ bxo0o]opd W h 9} 22 BEE 7HA 1,0 <= abs(a % b) < abs(b)

7} 4 g o,

enumerate (iterable, start=0)

QA AAE el S UL ierable & A2, o o] 6] & o 6] o] A& X ASHE THE A of of
FUth enumerate () o &5 WEH oJHH olE 9] __next_ () FINEE FFE (7|2 0S A=
start B-¥]) &} iterable & o) E] @ o] A A QoA = S 2osl= 52 S 58 EYTh

>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']

>>> list (enumerate (seasons))

[(O, 'Spring'), (1, 'Summer'), (2, 'Fall'), (3, 'Winter')]
>>> list (enumerate (seasons, start=1))

[(1, 'Spring'), (2, 'Summer'), (3, 'Fall'), (4, 'Winter')]

o3t 5o

def enumerate (sequence, start=0):
n = start
for elem in sequence:
yield n, elem
n += 1

eval (expression[ globals[ locals] ])

AR B ],od 2 e A globals 2 localsTh. A-2H 2%, globals = B4 g o] of d T}, A2 = A4S
locals = 2= u) 3] A7 2 2= Q<& )

expression A A= A D A A o] F FZH 2 E globals L locals S M 8] & AHE-3Fo] IholH 84 (7]
Ao wslH, 27 B55) 07 5H/ 5 gho] iyt gIObalS A o] Al-g= Al 7] (__builtins__" <]
7L° G QA 9F O, expressions T& —?@‘6}7] ol W & builtinsd ‘ﬂ/‘%ﬁﬂ"ﬂ 3t F=2E
a 7]i AUt o] &= expression ©) YWIA S 7 T FE builtins EEO 3t 2 E A2 S

ZHA W A gtE B4 o] AR S @Y locals 9V B E Aot H 7] A O = globals Y A 2] 7k
AR YUY FEAYE I REF A, H A2 eval () o] TEFH & S oY globalsS} locals =
AFH U eval()2 S %W%ﬂ A= T 3% 25 2 (nonlocal) o] AAH 2T 4~ glsUTh

Hhek g2 A E 2340 AaAd Utk 29 ollg = ez Eaugyth o

10
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>>> x =1

>>> eval ('x+1")

2

o] = Y ZE AR (compile () &2 1}% 23} 2-2) E At tlo = AR 5 5 Ut o
A A A 2= AAE AU Z= AA 7bmode A Texec' 2 AILE UTH, eval ()
] "Wk} & None YUt}

SlE: B3 53 APL exec() &0l 5] AFFH UL globals ()2} locals () e Ay
FA ) DG A g E weet=d], eval () B exec () o] AEdtE o # Lqu},

e E vt 23 FHAY FE FAFA 7+ 5 Y= FF ast. literal_eval () & EA L.
code_object QAZ ZHA} o) Wl E (auditing event) execE WA A Z U T}

exec (object[, globals[, locals] ] )
This function supports dynamic execution of Python code. object must be either a string or a code object. If it is a
string, the string is parsed as a suite of Python statements which is then executed (unless a syntax error occurs).'
If it is a code object, it is simply executed. In all cases, the code that’s executed is expected to be valid as file input
(see the section (File input) in the Reference Manual). Be aware that the nonlocal, yield, and return
statements may not be used outside of function definitions even within the context of code passed to the exec ()
function. The return value is None.

E Ao, Az RE S Aekstd, A AF oA Z=7 AYF Ut globals B Al 59 7%,
(EWL%?H AB ZEa7)old) gy oo 3h, A3 2] E‘i AR /\}%%‘Hﬁk globals 3
locals 7} o1 A1, A A3} 2] W= 242 AL H UL Al = B9, locals © 2€ w3 AA| 71 2
FAdS5ULH BE $20A, A9 g e "4/*‘“11‘4“ S 71“6}/‘11L exec 7}g10bals9+localsi
‘*“:«1 A= :_Ud, FzEeEZgP2 A

Lo
é
m
oo
r&ﬂ
>)i

E
ruz
%
il
4
o

globals B8] 7} __builtins_ S 7|2 3= S 21 AR GoH, 2 7|2 WA EE builtins o
et F27F A F YT o]f A0 & exec () o {%‘ 7] Al globals ol & &2 A4S __builtins__
gAY EE ALTozZN, AYE = T o ol Y AA|Eo] Al eEBAE AT 5 AdHFYTh

code_object QAALZE ZHAF o| ¥l E (auditing event) execS A 7 Yt}

=S8 F =], exec ()

frt

b

EUERS EAI e globals()?»}locals() 44 @A A g A 9 e
A= F A 2 A AR AAz AFE Sk Tl {8yt

Z3: 718 Jocals = o} S locals () o AHHA thzZ 2=t} 712 locals AFA o )3l =4 9]
ANEH A= o FH Yt ?ﬂ"\ exec () 7}50]— —?_,f—oﬂ locals o) Z=7} HE S35 Hejd A Fgo =z
locals & 411 2] & A2 of 5“45}

filter (function, iterable)
function ©] & &8 = iterable 2] Ju_% ole Hl o] H & 5 U th. iterable = A A, o] E o] A&
A dak= AdH o]y T o]E# o] € 4 5 YT function ©] None ©]H, -5 37} 7}@9 ytt, &,
A A Ql iterable & & Liﬂ A A" \/] c}.

filter (function, iterable) = function©] None ©] o}d u] Al Hole EHA A (item for
item in iterable if function item)) 3}, None ¥ W] (item for item in iterable
if item) &+ F 5Tl oAl L.

function ©] A A& E & F = iterable & & &
filterfalse () & B A 8.

EYFE ARAI T4 itertools.

il
o

Jx AEle  $E A% BolEolk Aol 2o AL, Aol N RES HE A, E
B & Wde was ok gtk

e
oy,
2

&

ol
[
i

AF-8-3f A1

11
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class float [x]

)

SAEE BAG R RE A5 E BEC BIEY
AR # A ol W, A58 L3 of g
A 5 ST AEE BEE g ) ®
J L 74 gLtk 914 NaN (not-a-number) = of & 9] 23]
Utk B A A, dFe @

7t el e Aoz IMOR &
' B AAEE 7k o3

3 & UEhl= A2 d 75

79 RS A AT F vk WS whetok Ptk

Slgn ::= n +" ‘ n_nmn
infinity = "Infinity" | "inf"
nan = "nan"

numeric_value
numeric_string

floatnumber | infinity | nan
[sign] numeric_value

o] 71 A floatnumber = floating of]l AW H slo]l W A4 FE P FAJUTLH H/aEA+= F 23514
SFolA, o & =, (inf), (Inf), (INFINITY) @ (iNfINity) = 25 o] Ztcfo] thaf 3 &5 =

Ak,

382 oW, AV AL Ee A (oA BE A4 ALE WolA) T2 s M- ASTt
e ‘41‘/}. 91217} sho] A float HY & WU, overflowError 7} A th.

AukA ol glol MW AA x o] AP, float (x) = x._ float__ () 2 JIdFYrch _ float_ () 7}

7@-"/]3 A ok9ro™,  index_ () 2 tfAIgY ).
A7} ol A 2] gFo, 0.0 & EHFUTH
o :

I~

>>> float ('+1.23")

1.23

>>> float (' -12345\n")
-12345.0

>>> float ('1e-003")
0.001

>>> float ('+1E6")
1000000.0

>>> float ('-Infinity'")
—-inf

& —int, float, complex ol = o] Y51 th
W36 MA: FE HHE HE RAE LEE I73T
WA 37N M7 xE oA 91X AL w7 WYyt
WA 38 A WA float_ () 7FBYHA o™ _ index_ () 2 hAIFY T

il

&Yt

32

format (value [, format_spec ] )

format_spec 2] Aol Wl value & (ZHH )Y Ao 2 HIZH T} format_spec 2 3 A -2 value Q1 A}2]
ol J=3HA ok h -2 g ol o8l AFR S = 2 vl o] YFUTh: 9l B A wjL] Ao,

Rk
71 format_spec & W FAFolw AWLH O 2 str(value) & &= A 2L a5 FUh

format (value, format_spec) Oﬂ EH 3 &= % type (value) ._ format__ (value,
format_spec) & WAE =0, value 2] _ format__ () WA E=ZE ZA T o Ad2EHA r4/\11:131
E 2y Yth WA= HMo] object ol EE3tAL format spec ©| H] o] QA SFA Y, format_spec T=
Hkgk gho] E A4 o] obd A9 Typerrror o2 7h WA T

WA 34004 HA: object () .__format__ (format_spec) < format_spec ©] ¥l B2} g o] o} d 3¢
TypeError & 4o 7Yt}

12
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class frozenset ( [iterable] )
N frozenset AAE S =], AHA O 2 jterable | A 7FAL 8 48 £33t} frozenset 2
WA ZFHadUt o]l FH 2o Ut AY M= frozenset I F & & — set, frozensetS B A L.

t}E Ad ol AS set, list, tuple Wdict E A2 collections EES HA L.

getattr (object, name[, default] )
Fo] R o] 5] object N EB]REE E21F YT name & TAE 010101: FUth ExE o] AA L ol E
E]‘ﬂE % o o] 5ol H, éﬂ%loi 2| HE 9] %A“Ql/ﬁ”/} o & 50}, getattr(x, 'foobar')
+ x.foobar 2t FF5 YT W9 FE7} §lo W, default 7} Al 3% = 7-F L o] vhehe 11
O8A ¢koH AttributeError 7]— E"g‘; Utk

globals ()
A AG AE HOES U= 9V E S8 FUTE o242 34 A B9 98 dUth
(FF e v oA, o] BRE2 IAES EE3= BEC ofYeh 2450 AYgH ZEYYTH

hasattr (object, name)
e A sk F 4D GUITE B2 AAS) $4 5 HLE9) ol Fol W A3 True o 1, 237
oro W False 7} E Ut} (0] A& getattr (object, name) < S &3} AttributeError S &
AN =AE B A& AP U

hash (object)
A HA S EAFUTEAZE A= ). HARS Btk G 23] Fof G
whe) v @b o) AL YT 2UE H aE £ 2A g 2L 6 25 UTHI T 1.09]
2}

A
2ol Wol thE A9z AT 235U,

dijE
N

f

rlI b

ﬂéé_hash_() HAEE 713 AA 2 3
#e Zek wgle Ao FoeA L. AA T &

© hash() =3AE 7|4 HE ZS J]|F0
o

F1:
3 7t __hash__ () & EAMZL.

help ( [object] )
WA 282 A28 B3P (o] B4t T8y A82 A AYUTh) AA7ATHA o,
APz B 2L ety =22 Ala" o] Az Yt 0147} ARG AL BE, &,
S, AAE, Z|E B AN FA L oo 231, E5T F o)A 7 2&C dAF U
AR} The SR AAE, A0l e -5 0] A 7} vHE ol ] ok

help()E Z=T o, &9 i) i FFo SHA () 7F EAIFHHE, €Al o] A w7 He= A A
Agoleht A2 ool gich A% U2, A7 A8 o7 Wsol o8 FAQ 95 22 1414 .
o) G4 site BEO o5 W o] & B7bel 71E UL
W 34004 WA pydoc 3 inspect o M7 AL 2B A|TUAT} o)A § £BH o1 A
el 98-S o ml gt

hex (x)
52 (00 AFAH RS 4R A 1675 BALE MBIk x 7t sl A int AR} oW, B 52
S8 S+ _index_ () FINEE X*JUH of gtk % 71A] of:
>>> hex (255)
'Oxff!
>>> hex (—-42)
'-0x2a'’
ALE e EL 282 16052, AEATL QAL gt Fe 2 ABsEw obS el e
AT % U th
>>> ! "% 255, ! "% 255, ! "% 255
('oxff', 'ff', 'FEF'")
>>> format (255, '#x'), format (255, 'x'), format (255, 'X")

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

('Oxff£', 'f££f', 'FE'")
>>> £'{255:4x}', £'{255:x}"', £'{255:X}"'
('Oxff', 'f££', 'FF'")

A B Y &S format ()& A L.

1634 22D S A4 162 AL3A A42 Htelel™ int () & A L.

3 floatel] 31675 BAE 2@ L Ao, rloat. hex () WA EE AFE3AH L.

d (object)

AA 2] (ololHEE) € EET ol A2 AA e + F¢ F LSt v A o] HAHE A9
Utk 9ol HAA ek F e AA e 2L id() %2 7H A5yt

CPython implementation detail: This is the address of the object in memory.

Raises an auditing event builtins.id with argument id.

input ( [prompt] )

prompt AAL7}F Q) O W, Fof 7] ) —Erz}é Eo)A g xF Y0 FUTE 18 o 5= dglA g
EL 93, BAE 2 HEHA (& B9 & vtE BEAE A ASH E8E Yt EOFE ¢S Y FOFError

£ dozyrch 9:

>>> s = input('-—> ")
—--> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

readline BEO) 2EHQTHY, input () & 1AL Sl ALF E AR S Am A5
ATyt
prompt AX}FZ 7FAF o) ¥l E (auditing event) builtins.input-& YA Al A YT

result QA2 ZHA} o] ¥l E (auditing event) builtins.input/result & TAA| P Yt}

class int ([x])
class int (x, base=10)

fcﬂb‘r%x}%ﬂxi—‘?ﬂ s H AAE BF UL AR T A A o0 S 5?4 Ytt x 7}
_int__ () EAHYFY, int (x) & x._lnt_() £ =8Fyth x7}_index () & AZYstd,
X. _1ndex O &85t x7F _trunc_ () & ZYsHHE, x.__trunc_ () & EHFUh

A4=0] A9 o] g4 0 Faf A-FUTh
x7} S 27} ok A base 7} FOA AW, x = EA Y bytes,_:_‘_ bytearray Q2®E o] of 3f=1],
4= base 2] integer literal & LEFY] oF 51'141’/} A A Ei 2B 8-& (Aol of] = oq0]) +EE - E Qo
E?:-l-r AL, °‘HE+H“°HEEW} T A5 Uth A5 ﬂE%Eé%OOHH n-177}7<194 %XPEFL*éﬂU%,
a oA z (2= A ol Al 2) 7F 1001 A] 35 /\}OH ZHS ZHA YU 712 base = 109 U th L5 = 320
7} 2- 36‘,’:]141‘/} FTAY FEE Y, A4-2, -8 L -16 gl ] Dol = A A 02 0b/0B, 00/00 =
Ox/OX —‘?*}7}%2 4 JdF YT base 02 T = B P} H o] s stete Kol 7] W&ol AA 2
=2,810E=1693, 22 A int ('010', 0) & S¥EX LA 2int ('010', 8) Ewtolyzt

Er

int('OlO') = 2uE Y

94 2 =2} & — int, float, complex ol A= o] 5 Th

WA 34004 WA base 7} int & AA2EIAT} ol U AL base DA 7y base. _index_ WA EE 7}A| W,
IR EARZTE Q7 AN 2T HAEE SSFYLE A A WA A= base.__index_ thAlo

base. _int_ 7FAFEEH IS
WA 3604 M ZEHE AH AS U2 253 7 5 U

14
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HA 374 HA: xE= o)A 92 AL w7 HeYgyoh
WA 38 WMA: __int_ () 7FFLEA o™, index_ () E tiAIFYch

isinstance (object, classinfo)
object A A}7Y} classinfo °1X]- =079 (AA, HE Z27MAH) AE ZH 29 AAHAH Trues &9
z‘%‘jr Object 7k Fo1 2 39 7“11]7} otyd, = ffc}/é“.?atlsea EHFUTh classinfo 7+ B AA =9
Z(EL AN A0R o8 £72) FZo| £ U F2) oW, object 7} 1 W F ol = 3h}e] d2d 2
UH True S8 F U dassinfo 7+ @ ol v, FE9 FEolth o] REEY FEo] ofJH, TypeError

o9& d ok,

issubclass (class, classinfo)
class 7} classinfo &) A2 Zq 2~ A H, HH EE 7D E True s S8 5 1411]— ZEPAt I 2AQ AE
22 FFYLE cassinfo = F: 2 AA Y FZ 4 5 Ads5Uth o] F classmfo-/] 2 E 5ol
AAE U O BE Aok, Typerrror o9l 7 AR

iter (object[, sentinel] )

olel d o Bl AAE EHFUCH A HA AX= F AA A EA o] Fof ujet vf-¢ th2 A A
Utk F HA AX7F Lo, object = o E o] ZE2EEF (__iter_ () WA E)S A9 ZIA
AN AV A AL ZEEF (001]/‘1 A Zote B AAE W __getitem_ () WA E) S A D3] oF
gt} ol st JEEE 5 OPPr 5 A 43tA ‘3%2‘3& TypeError 7} 4ol dyth. = A A A} sentinel
o] o] X W, object & Bolojof gt o] 4 o UPEOV]‘“ ol do|H = __next_ () WA =7}
=4 wujct O]X]- 2l O] ob]ect 2 S &3tk WSS gho) sentinel 3} O W, Stoplteration< 4L
A3, 18 GoH g S F T

olEglolE ¥ = HAl L.

TR G| iter () o A FET S8 BF HTE UHEE AY U AlE E0], viol v =
tlol e o] std ol A st ] 2744 A £ 8= 719y th:

from functools import partial
with open('mydata.db', 'rb') as f:
for block in iter (partial (f.read, 64), b''"):
process_block (block)

len (s)
AAY Dol (FE M E EeFULE A= AAL (FAE, U EYG, 7, ]2 E E& range 2
Eegdd (@Ade, A Ee 2 FT 2 2 Ayt

class list ([iterable])
ol 7| By, B A E 9 Al 2 @ —list, tuple, range ] A3 AXH, 1ist £ AAZE 7P A EL
Yk

locals ()
AR A G A E H o E = 948 & BAsa 85Utk locals() o] ¥
T2 o A7 AT E | 22 &5 2@ o= 184 ¢S5Uth B
locals () S} globals ()& 2294 ol FY3HHA L.

FANAE S FUT W3 AFE Az AG e A B AR
} O

map (function, iterable, ...)
iterable &) 2= 320 function S A-§3 & 1 ANE E8|F = o H Eﬂ ol & E# EF Ut} 7} iterable
A7} AL E W, function = 1 5= 9] QAALE WrolEofof 3lal B E o|E el B HEZ A5 &
FEEo A8 Utk thF ol H &Y A, olHE olH = M E2 olE Y E O] BEFAREUHS
Utk 3 o] o] AR} FER WX H B, itertools. starmap () & BA 8

max (iterable, *[, key, default] )
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max (argl, arg2, *args[, key] )
iterable ofl 4| 713 2 F= oLk £ A o] 2] AR F b 2 AL BAFY
3hutel 912 QA Al FS W, 15 o] B2l o] ook g Th iterablecl] A 1Y 2 FES B F U
Fh o1 AA AR A FEE, A A AR F P E AL =HFUS
M A 71 = AR A7 F A AF5 UL key QA= 1ist.sort () ol AFEEH = A @Y 2Ax}
=X S AT default A A4 A F W iterable o] Mo Qe F¢ EelE AN E A A FU
iterable ©] W] o] Q)3T default 7} A= A F S valueError 7} &3t
oA FHol Helgtold, e AL Bt FES EHFUT o] L sorted(iterable,
key=keyfunc, reverse=True) [0] &} heapq nlargest (1, iterable, key=keyfunc) Z&
SR GA RE 79 dBAE BT
WA 3400 F7}: default 719 =-A & 23}
H A 3.8 A4 WA key=None & 4= 55U Th

class memoryview (obj)

ARE AR ol (v /) AAE SHFUT AAT FE = w2 F & BAL.

min (iterable, *[, key, default] )
min (argl, arg2, *args[, key]
iterable of| A 7} #-& F-E oL} 7 | o] A9 AR} F M A2 AE EelFUTh

Shitel 92 A7 AFR B, DAL o] e} oloof YU ferableo] A 7 e B B8 BeAFLIT
=7 ol /Fel 1A A} xﬂ—‘—ﬂ 9, 94 AR F 7 A Ae sEEUTh
AHA 71 YPE-AL AR7F 7 Q5UTH key QA= Tist.sort () o] AFREE AA Y Y 2zt
fHﬂAEﬂﬂﬂuwdWMMﬂLm+ﬂmmkﬂmqmz@%%aZﬂﬂEﬂ@ﬂq.
iterable ©] ¥ o] Q) 11 default 7} Al F= A k0 W valueError 7} @A o
o]l gEol HZtold, = A2 UG FES EHFYrh o AL sorted(iterable,

key=keyfunc) [0] E}heapq nsmallest(l, lterable, key=keyfunc) Z& t}tE A E <A
4 HE R AL FA YU

B A 3400 F7}: default 7) ¥ =-1-8 A2}
WA 3804 WA : key= None & 4= dFYtTh

next (iterator[, default] )
__next__ () WA EE EE3}9] iterator o A T2 5 7AW Ut} default 7} o] A W, iterator 7} 1172
o B33, 18X ¢od stoplteration& 4ot}

class object
M 71s e AAE S5 U object € BE ZH 2o wojx S AU Th BE sholyd Fefj29
Axdso] FEAA WAEE AT A5 o g4k AAE Wo5 o ) ek,

Z: object & _ dict_ S 7}A A &EYUTE I A, object FE A AAEH Ao Ao o]E
u
B

=g 0Ye 4 gEyth

oct (x)
ASE (00) 2 A FeE 835 AL MBFUT A= 2l sto] W XA Y
int AA7F ol U, AFE S8 S __index_ () WIANEZE HYsoF Tt d &

rl

>>> oct (8)
'0010"

>>> oct (-56)
'-0070"
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AR (00) 7t AAY e FEi O] 8 AL = MEstH W, ths W Y stuE AR

o
—n

>>> ! ''% 10, "% 10

('0o12', '12")

>>> format (10, '#o'), format (10, 'o')
('0o12', '12")

>>> f'{10:40}', £'{10:0}"

('0o12', '12")

A WL format ()& HA L.

open (file, mode="r’, buffering=-1, encoding=None, errors=None, newline=None, closefd=True, opener=None)

fle e A3 A 5 A & S FUTh $Ue D 4 oW, osError 7 BARUT o F4E

Mg B ol o ek o B o) Al i files & HEFHAA L

file 2> & 3t A (dd £2 @A 2 tdE 2o A d) e € 27 AA A, 72

S19) 4 5hel ) oot 1 LI (59 E) 251517 o] A 5 clofd 7] £l 00 7 oPt] 2 b

/O AR 7t 2 o 2 utth)

mode &= ho] Gl EE ARG HEA LAAAUT. A LGe o A das nes
) 3wt (o] ofu] EAEE AS HUS

et
do
o
X
we,
pan)
M
o
N
frt
do
)
r

Sah. S A e (DR YA AL A, A
A5 BAT ] BB AL B S G S el eh AU A ol A, eneoding
o 3

A
= ARsHA Fed ALH = JdRY L FHF w2t Ut @4 2AL JAZDFS 7] #30
locale.getpreferredencoding (False) 7} TEF UL (G Hlo|EE S ¢l 28 ¥ vlol g
=8 A8 encoding & AR U Th) AR s B REE ST BHUT
=X+ | 2[o]

r' [ VR U (1ERD

w' | 271802 JUth 3t WA Ay

= =AA0 31 WS 7|2 07 JUT oju] ZA|st= A Sof= A ok
| 2olEoE it B o] EAE ATE HS Bl eI
o' [ HeldE RE

e E]_]_/_\_EEE(7]%%)\-)

v | AR 27)&o® gtk

NNBEEE v U (E2EE = &2 Ut rt o] FYo]). RE 'w+' & 'wib' & IS
g7 x}%%u}(truncate). L= 'r+'TJr 'r+b' =227 9 #3dS gyrth

Overview ol Al 173 0], 3ko] & vlol 2l et |~ E [/OE 8 Th viol Y 2] EE (mode Aol
'b' %Efﬁﬁ‘/]r/})i dd d2 &S HId ol bytes AAE EHF UL HAE BE (7]

2k, = mode AA 't 7 234 rrH)Oﬂ/H 5, Lo Yol strZ Rigke =1, vule] Ed o] Z;E
o EA O]i‘:‘olb}—r‘ﬂx encoding & ANHE3A MA Y FZE P th

58" F7H RE 21U 7 syt ol A2 T ok Ak glon, x| AC® kg
ojdol= HAE REJA FUMAE & Hs %.L"qﬂ?ﬂ—tﬂ IHol A 3.0001 4 7] & F 2ol H AFUn

AR B &L newline Wi 7] M Z20] AW A2 2N L

17419 d 2 51 Aol o 3k QU Th BE Helt shold AA o
o 5 YAk

=208
)

buffering & W % 4 A& A3 B S & AHA AUt 95 YL nelw (o] e mEo
AE 3 8) 02 AL, & WA Y (FAE RE| AT A 45) S Adsteid 12, 14 27] 32
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WS AdseE 1 2% 392 FAG RS> 12 ALFUTh buffering A7 Al 25 A
o, /)2 WY gL o3t 2ol AF Y th
-l el e 14 37 Az ww Y Fuck wWue) as)e SR A (B a7)
glolsl e 3L A| =5k A A <l 1 %A}%ﬁﬁ/\i /}jﬁ_ﬂ,ﬂi i0.DEFAULT _BUFFER_SIZEZ &M
Huth g2 Al 2ol A, M= AREA 2 2 4096 == 819200 E d o] YTt
c (HFF) d2E 54 (isatty () 7k True & T2+ )& S W H P S AT U e
g9~ E 51y 3 Ciges A&y T

O
E
gk ol AHg5 = AmY o BTk BaE R

ﬁ
5
o
ul
T,
o
fu
Bl
>,

= m]m

r[o
jus)
2
3
irg
ACh
o
e
=2
Mo g
ey
o
=
>
i
oE

AR O]: ?}14\:]—. 7B dIYL ZPEZo ugt =AW (locale. getpreferredencoding(} o]
FelFE ), sol Aol AAFE G5 A5 & RE ST 5 Y5UTh AU £ ARG B2
codecs BEE R FYth

erors = 91 9 £19 o2 £ A2 5 2 A AT A4 £AL Y. vhol o) mmol A
A aUth ghgd E2E ol AHE 77 Al FH U (ol 2] A2l 7] ol v 1/]1'/}). s} A] gk
COdeCS regl ter error ()2 SHH olE] A7) o] F A AL Z T Q5T BF o522 U

AFY o H 7} Y= AL valueError o9& @A AUt} 7] 27} None 2 7+

rlo

e 'ignore' £ & FAFYLE AT Y o & FAISHH o] B 7t &2  glSoll o 5hA 8.
+ treplace’ & R E Hlo|El 7k Sl Abelol ol WA (20 222 E AT
» 'surrogateescape' = U+DC809]| A U+DCFF7}A]9] U ZE 7Q AFR o] I = ¥

o

o
59 vlol EE YJEMY YT HlolHE £ Ul surrogateescape o & X & 7] 7} A= |, o] 7]
SE 2AESL Ao ol E 2 HBolzht) &5 gt 79 HAL

e 'xmlcharrefreplace' & 3o £ w7t A YFH Yt} Q1T o] A A3}A &=
XML &2} ZFZ s#nnn; 2 A E Uk

* 'backslashreplace' & ZX 3 tolHE sto| 2 g S A] o] aAlo] = A]AAE A T T

e 'namereplace' (GA] 3 of & uj W A AFUth = A GE A = FAE \N{. ..} o]aA o=
Al A~Z A ).

newline & WA = J 7 RE7} A5 A S Aoyt (B 2E 2= vt A-&F Y. None,
LoA\nt, N\t \r\nt d = S U T e 2ol FAE iyt
« 2E QA JH LS 42 ul, newline ©] None o| ¥, FUHAH & @7 RE7 &4 ﬂ%‘%u‘r- L
A= E2'"\n', "\r' B+ "\r\n' E FF F oy, TEZAA Ea-zrﬂ 4°ﬂ F '\n'
2 RZIgUL a7e] ' o’ FUHAE & =7 EASHAT, & 22 ﬂ-ﬂz] oF
Nz TE2 A vk Utk o8 R3S gold, Y £ Fold A ER U, & 22
WAk 2] ok A2 TS A A EHF YT
e 2E R 8L £ ull, newline ©] None ©|¥, & '\n' —‘?—Z]"‘ A" 7|5 & FEAQ] os.
linesep 2 HMBFH UTH newline ©] ' ' == '\n"' o], H3lo] o] R o] X %] ¢+5 U Tth. newline ©]
o2 F2% gol ¥, 20l EE "\n' _,._;(]._‘:Zo];ﬂ_,_;(].oeﬂi Hgkg vtk

closefd 7 aLse 0|3 A B4l 5kl Bl gel 7k 2ol A, shedo) SR ) ) sl B Rel )
Q21917 Btk 5™ o] F0I AW dosefd £ True (7127 of oF Gtk 1FA ko olej 7}
wh A SFU T

EARE oo 2 AT A 2Y 02 48U L G AL AAE AT A9 A
2

r
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the o= Fold e elo] A L& 7] Al os.open () T4 dir_fd WHAFE AT
Ytk

>>> import os
>>> dir_fd = os.open('somedir', os.O_RDONLY)
>>> def opener (path, flags):
return os.open(path, flags, dir_fd=dir_f£fd)

>>> with open('spamspam.txt', 'w', opener=opener) as f:
print ('This will be written to somedir/spamspam.txt', file=f)

>>> os.close (dir_f£fd) # don't leak a file descriptor

open () Faoll o af RESHE 5t A A o] P& BEof JEFUTh open() O] AE RE('w', "¢,
'wt', 'rt!, 52 Y-S oJ =g AFEE Y, io. TextIOBase«1 /‘1 B ZHPA2E =HF U (FAF
0% lo. Text IONrapper). M3 B3 G ol 18] RE 2 5L of & v AR E = AP, HHE =
Z#: 2+ io.BufferedIOBase 9 /H B Fef~YgyTh @ﬁ‘fﬂf’-ﬂﬂ’\L thFuch: ¢ 7] vkej v g
550117\1 T, io.BufferedReader & FHFUTH 27] "lo] 1 2] &} Bl 20| 7] v} 1L11’/1 RE A&,
io.Bufferediriter & 8 F1, A 7]/2A7] REJAE io. BufferedRandom% E=HEYh 9

HYZnd, d2EHY, io.RawlOBase &) AH &, io.Filelo, 2 B8 E YT}

fileinput, io(open () ©] AAH ), os, os.path, tempfile, 181 shutil & -2 3t A g
REER HAS.

file,mode, flags A2 Tt} o] W E (auditing event) open-g AN Y.
mode®} flags AR A2l BENA 24 AL 22992 5 YL
H A 33004 WA
* opener Wi W=7 F 715 A5 T
- x' BEZF2AE %Y
. T0Error 2 A0 AYEUTE o)Al 0sError 9 ¥R ),

« SRA A BET) BE(1x') R o] 5 o] ou] EASH, oA Filenxistsirror
[e)

Deprecated since version 3.4, will be removed in version 3.9: 'U' B &.
H A 35004 WA

* A2E TEO| JAHHE FH L A2 X 2] 7] 7o) & DA 7] ] 9201, o] @'ff—h o] A
InterruptedError & 4o 7= g4 A"l §&5 2 A HA]E_@-L}D}(O] < PEP
475 5 HA ).

* 'namereplace' 27 X8| 7|7} 7l g5t
WA 3.6004 HA:

e 0s.PathLike & F33

rir
=
i—”;
]
nﬂ’.

o}5 ol £ % x| o] 27} G5t

} 5
e A=A, EE v E 9 io.Filelo 7} o}l i0.RawIOBase & A B F# A7}
wEd + ggurh
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ord (c)
6}44 FUIZE AL et = A o] FojA W sl T2 fFUIE I = ZAEE YEY
ArE d5ULE A& E0,0ord('a') EFF 97 S WS T ord('E") (FE 7]F)E 8364

W o) 2E cir () o Wl Q.

pow (base, exp[ mod ]
base & exp AGAF< EHF YT mod 7} Q& 7%, base 2 | exp As Zﬂ*«l

AGAF A4S AFS-3h= A3 55Ut base**exp.

ARp= 22k ol of of Fth. 3| AR5 Fol the A9, o] F 4b& A

AU, e ALEATA 39, AN T WA DA} S5 ohd B3

10%*2 =100 2 vk3hshA] gl 10** 2X=0.01<2 49rgsh o}

AAkALe} Q%
Soho] HUth F HA AA S5 BE ‘?_]X]-7]-ﬂoat§ W 3}e 17 float 237}

EZ mod & 585U
(pow (base, exp) % mod BT} w27 A4 YUDH. F 712l Ak & 49l pow (base, exp) =

Aeguth A e

int 3 A2} base Y exp«1 45, mod7} QS H, mod = 5~ G o] o] oF &AL mod= 001 ofujofof gt
mod7} 3L exp7} S, base= mod 2} A 2 4 (relatively prime) o] oF Ut} o] F ¥, pow (inv_base,

—exp, mod) 7} ¥F3E ™, o 71 A inv_base= base & E mod2] & Yt}
T2 38 REE 979 92 AatE o U th:

>>> pow (38, -1, mod=97)
23

>>> 23 * 38 % 97 == 1
True

pul o1
0136}04, *EH fr% 74]&%‘? AA
WA 3.8 4 M 719 = AAE § &Yt o] doll=, 1A AT A5
print (*objects, sep="", end="\n’, file=sys.stdout, flush=False)

Az Th

,pOWA?’O]Z}%oé'TO: ]xﬂ—rtﬂuﬁ O]X]—7]— 7]—5]%3]\

o
=

objects & ) AE AEH file B QA St=t, sep 2 FH5 3 end 5 F ol B QU TH UATHA, sep, end, file 2

flush = ¥FEX] 7)) & Q1 2} &2 A|F3f oF gt}

BEH 7)Y E AAE str() o] 3ol AL E HMEH T AEH 2
Hl ELYTE sep Fend = BF TAL o] ooF FU T None € &%
=AUt objects 7F o] A A koW print () = end B H YT}

<
T

o] =, sep 2 75
A=, 7123 A

file ARF= write (string) WA EE 714 AR of of T Th; EA817 957 Urone o] W, sys. st dout

o] AFEHUTE QA ARfe BAE EAD R WBE 7] 2ol print ()

£ ubol g2 BE 5t A

o} A AHEE o glsUth ol & AsiA = Al file.write (...) & AHEFUTH
SH WA AR e dNH LR file o o3l AR S AW flush 71 = JAA7F ol 2ER o] FA =
=24 U}
WA 3304 WA flush 719 = AR 574 E U o
class property (fget=None, fset=None, fdel=None, doc=None)
ZerE o B RES S F U
feer & O EFHE 3 Q& B UL fror & O EFRE %S AR T e BT fdel & O EF
HE e AASE B4 AUTh 28 D doc & = HEY SAEY LS BEUT
APAA AL HelH = B RE x & AYste Ayt
class C:
def _ init_ (self):
self._x = None
def getx(self):
(TF= seTAT ol AI%)
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(o] A sl o] A A M A%)

return self._x

def setx(self, wvalue):
self._x = value

def delx(self):
del self._x

x = property(getx, setx, delx, "I'm the 'x' property.")

c7FC O A", c.x = AE (getter) & T =3}, c.x = value = A E (setter) & T E3}17, del

c.x & 92 H (deleter) & T =2t

Fold 9 doc & w2 o =2l HES| FAEYo| Uit 1 ol e o] FAEY (Sl
)O] BAg Ut o€ A 34 property () & W8 ol H 2 AFE3te] 917 AL Z2HEE A

A4 g

class Parrot:
def  init__ (self):
self._voltage = 100000

@property

def voltage(self):
"""Get the current voltage."""
return self._voltage

ltage ) HIAEE 22 0]59 o7 A& oERE e (AlE) &

@property H Z | =
A ((Get the current voltage.) 2 24 gt}

°]H = vol
BHE A1, voltage o) B 3t S~ E ¥

<
Z2HE AA=d I o8 E AFRES 4 = getter, setter W deleter WA EE 2=, S| T

2 ©
HEATTEUIYOE d 42 AR Z2HEY AHE S UJ‘SHD}. SRR || R S g S
Y}
class C:

def _ init_ (self):
self._x = None

@property

def x(self):
”””IYm the YXY property.ﬂﬂﬂ
return self._x

@x.setter
def x(self, value):
self._x = value

@x.deleter
def x(self):
del self._x

ol ZEE A WA A} AR FEFUL 2AAA FLSo Ae) 2 HE (o] 4 09} 2
A5 of T T,

vketE = 2 5 E] A A= YA A QAL Sl Sl fget, fset I fdel JJEZHEE 7R Ytk
WA 3504 HA: oA Z2HE] NAY EAEF ] 27| 7l5FU ]

class range (stop)
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class range (start, stop[, step])
et 7| Bt} range & AAZE W19 F Al A2 & — list, tuple, range o] 2 HH thZ 2 A
k.

repr (object)

d

iy
[>

Azl A4 b5 EAL TR EALL BFUCH WL FolA, ol Gt eval ) ol AL D
T e b AN E AT FALS WA 1 AT 184 ghow EAL A2 e
GIEN T AN IR FLE EYSL 27l AU E AUHEL FO BASYLT, Telae
__repr__ () WIAEE A3t o] g7t Adadrd s EeiFe AS AT 5 JdHFUTh
reversed (seq)

Aol HolE & EHFYUT seq £ __reversed_ () HINEE 7}7@ AU ANE2 Z2EZ
(__len__ () WA ESL}0 oA AlZeHE A5 QJAAE W __getitem_ () WA E)S A A3+ 4
A of oF g ch

round (number[ ndigits] )
number & 273 T2 ndigits F A= 2 W3 ghS S8 5 Ut ndigits 7F A 25 A U None o] W,
Qo] 714 AA7he B4E S F T

round () & A Yst= W FHY 73—?—, 22 109 -ndigits A5 A2 713 7171 vl 2 vk \41’4—
—‘f—HH—,—7]—t‘:71—0] ZbZeid, vre o "2 e ﬂquﬂa £9°}, round (0.5) 2 round(-0.5) +
BF009]3, round (1.5) % 2 1} \41’/}) B E A7k ndigits o) 23U TH (S, 0 = 29°). ndigits
7 4 2k=) A U None ol W, uhe e A5 AU 12 7) 90wl ulek g mumber 9} -2 8 1] .
A1kA 9l I}o]# AR number ¢ 3%, round = number.__round__ o Y4}

Za: floatol]l st round () 9 F&-2 A3 g 5 dFUTH oAl E 591, round (2.675, 2) +
2.68 Aol 2. 67 & Al Th o] AL W17t obd Ytk i RE Y ’Sﬂi 7Hloat 2 3 3] ¥
Fg=E A ZRE 2= AFYd Ytk AA S A B = tut-fp-issues S B A 2.

class set ([iterable])
A set A5 =25t A9 A 2R jterable o A 7142 &aa 25Utk set 2 U F A9y
o] Zef o] ot AHA = set D AT & — ser, frozenset = A L.

t}= Aol A WA frozenset, list, tuple D dict Z# 2 collections RES BA L.
setattr (object, name, value)
AL getatts () T AU A A, A9 2 499 Ut BALL ) E ol EPHE

EL A oS HEY ol B2 AR 5 AGUT o] BEE AN HERE 39 L ol = B
tfdgdyct o & 0], setattr(x, 'foobar', 123) &= x.foobar = 123 EE3h]ch

class slice (stop)
class slice (start, stop[, step])

range (start, stop, step) o &F AAFH A~ NEE YeERY = Selol~ AAE S5 YT
start B step AA}9] 7] 3E-& None U th &etola AA &= A AR g (EE 712D S =T
start, stop ¥ step & ¢17] A& HlolE AEYHREE ZEFUTLE thE BA 4 7|52 g5 Ut
L]t} Numerical PythonJJrD]— A2} &Ago] AbE- g o Al‘/]"’]/\ AA= g uld EHES M
= s Zd YL o & E9]: alstart: stop step] =¥ a[start:stop, i]. °|Ed o E

EHFE o AL itertools.islice() & HA 8.

sorted (iterable, *, key=None, reverse=False)
iterable &) YEEZ N FEH 2 ELE EHF UL

719 A2 T A G ok sHe F A A A A7 Yk

key = 8ol QIS Wb §4E A sk, iterable®] 7+ 8 £ E 2 FE ¥ 7] E &5k dl AHEE
Utk (el £ £°l, key = str.lower). 7]E g2 None YUTH(LAE Z A vl gyrh.
reverse = =2 Y UTE True 2 AAH Y, 4 vu 7 F A3 AAH g2E 2450 P U
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The Python Library Reference, £A| H{H™ 3.8.12

Al A AELD Y emp TF4E key T4 E MBS B H functools.cmp_to_key () 2 AFEEAH L
WA sorted() 34 $H A (stable) ¢ 0] Hﬂﬂqq E% 2T v NS = 849 JAE XS
AR o AP UT—ol= o H ZAE T o FEFUTH(AE £, FAAEZ L5t 59
T sHEE ZE87)).
AE oA A2} -3 H H 2}5A] = sortinghowto S H A 2.

@staticmethod
HAEE ZH =2 AT

AR HMAEE FAZQ A AR AALE B2 syt A WA =& AAsted, o] HEFE AHESH
AL

=

class C:
@staticmethod
def f (argl, arg2, ...):

@staticmethod F 41L& gt o 7 g o] E] YY) — ZA S U &2 functionE H A R,
AAMAEE Zg2(C. Hxa(c().£() Aol ds] &+ dFUTh
A

f
SholAe] A o M= ABE = Ch oA A £ A A oA =54 H S U oA 2o A4S
e §23 1S B WH classmethod () & HA|SQ.
7}
H

T U2 o]H e v A &, staticmethod & A T E TS L AAE oW IS T %
°‘%‘/]D} o] AL FEl & utt] ol A Tl e 27 F 23 JAA-HA WA ER g Hke = 2
slatu g DL g o] 4% g BETE AR R
class C:

builtin_open = staticmethod (open)

A A w =] 3t o AAIEE A W=, types= xS 2.
class str (object=")
class str (object=b", encoding utf-8’, errors="strict’)
object o] str S FHFUTH AT W RS str() = HA L.
str 2 W E2E Fels duch EAE0 tie RbA A AR = HAE AL 3 o 5 BAS.

um (iterable, /, start=0)
start X iterable &) FEES YZENA LE2ZF 0 =7 3311 A E S8 S5 UTh iterable 2] 22 dutE o

2 S A4 e BAGo) B 4 g5
oW 9ol = sum () o THE FL Theko] 9]

%
YHL2 ' Join(sequence) & EE3}E= A Y
math.fsum() EBNEQ. 49 olHHEESES AA38 W itertools.chai
WA 3804 M A : start ] 7 WS z o
super ( [ pe[ object or- type]]
HAE 3TE2 npe & F A Zerd YAt ZgA AAE SHEZULh o]l Z Ao A

AAGD A% B A AL A g ] 8T

object-or-type® AMT VA E 2% 2 AE BAGU npe A5 S| 2014 AAL GG LT

ol & 5o, object-or-type® __mro_ 7} D -> B -> C -> A -> object ©] 1 type? Zko] Bo] W,
super ()&=C —> A —> Object,—z._ AAs .

object-or-type & __mro__ AJERREE= WA E 24 AN A& Uddete=t getattr () I super ()
M AEH T o ol el L A0l v] 44 A% P27 WAE dukekupd 4 AU o

23
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T A A7t A, 9

L

£ %3] A7 @254 & 9 e unbound). 7 WA 2447} 4
9, isinstance (obj, type) & Folojok Ut F WA A7t P oW, issubclass (type2,
type) & Zol ook FITh (o] AL F e A= o] 383 Th.

super o1 5 72 DUA S AL AR DG B A Feh s A PN S, wuper £ AHBBH
YA RO T 2L XNAFA P HE FYAE FxT S glong Fo B 1 A &elstr] g4

WE & 5T o] AL ThE 22 10 Aojol A super & 255 AT} E AR T

The second use case is to support cooperative multiple inheritance in a dynamic execution environment. This use
case is unique to Python and is not found in statically compiled languages or languages that only support single
inheritance. This makes it possible to implement ¢ diamond diagrams) where multiple base classes implement
the same method. Good design dictates that such implementations have the same calling signature in every case
(because the order of calls is determined at runtime, because that order adapts to changes in the class hierarchy,
and because that order can include sibling classes that are unknown prior to runtime).

T A9 B, AuAd 43 2 s 2L oA Yuth

class C(B):
def method(self, arg):
super () .method (arg) # This does the same thing as:
# super (C, self).method(arg)

A= 23] o], super ()£ A EDHE 23 ol = FEFUCL B/ b AL Ael e REL
PA Fejro] Y=t ~THEE T2 AYUTh

super () + super () . getitem (name) I} Z& HA A Aoz FTEHE JJEFHHRHE XIE
Ast AZd Ao dREE FHHF FYSA 2. o] AL 13 G40 thF A5 Addte oS 73t
TAE ZHAE 7\3"—‘1 st7] 9] OH ZHA| __getattribute_ () WMINEE FHET 2R 1A Fuch
wetA, super () & super () [name] I o] o]} AAALE AFS 3 BAI A 23] o tiafj A+

)4 ehgkgU e
mah, A7 gl B AL AR B, super () & WAS WA AHSFES A 8E A ehThe
Aol gelatAl 2. o) AR A4S A4S AeA A Ao A A BT DR, AR 9
gale Felz Ao ol w25 5o, Autdei ko) s 1 e S as LueA e w A
WA S A AR QT o] GA 2ok W DL AT AR A WE DU Tk

super ()5 A& Bt A Se2E AA S Bl B A-8H QA Al B super() AHE <M &
HAS

class tuple ( [iterable] )

o) 7| BTt tuple & AAE F2Z 3 A D 3 — list, uple, range o) A3 A A E BEd XD~
F AUt

class type (object)
class type (name, bases, dict, **kwds)

A=} shte] B, object & F= =T FUTH vhE 32 & AW dWMAH O R object.  class_ 7t
EHFE AT 22 AA AUk
AA Y F& AASHE vl isinstance () W& S7F AZE &, AR FHAE 1887 &Y

Y.

With three arguments, return a new type object. This is essentially a dynamic form of the class statement. The
name string is the class name and becomes the __name___ attribute. The bases tuple contains the base classes
and becomes the ___bases___ attribute; if empty, object, the ultimate base of all classes, is added. The dict
dictionary contains attribute and method definitions for the class body; it may be copied or wrapped before becoming
the _ dict___ attribute. The following two statements create identical t ype objects:

>>> class X:
a =1

(THE SOl AT ol A1)

24
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(o] A sl o] A A M A%)

>>> X = type ('X', (), dict(a=1))

vars (

zip(

% AAE BA L.

Keyword arguments provided to the three argument form are passed to the appropriate metaclass machinery (usually
__init_subclass__ ()) in the same way that keywords in a class definition (besides metaclass) would.

See also class-customization.

MA 36004 WA: type. _new 8 ABSNA ghie type o] AE Fefas oA AA B A7)
A9 SHre) Q4 WAL B 5 U
[object ]

25 Y Aadne} Z2 AX = JH|OlE 7hsd __dict. oEZREE Zsd 13U, HE
AAE_aict_ol=dRee] 27 ATE AL 5 AU CIE Bol, A2t A AA 94
BAE BR8] Y3 types.MappingProxyType & AHEEU T)).

A
HO
AA}7F QLOW, vars () & locals () A" S2FU T} locals YA A 2] of] thak ¥ 7 o] FA|H 7] ufj &l
locals A1 2] ¢ 7] ol ¥k f-8- 3tk Zloll Foj5kAl 2

ARAZF AR QAT dict_ AEYREZ} QoW TypeError A9 7 TAFUTH(E &0, AT
F:WTF__slots_ A EFHEE FY o]—f‘ﬂ),
*jterables)

Z}iterables ] R 42532 2 0 = olE g o]HE w5}

FEY olHH o HE EF v, i ¥ FE2 A JAAE AGd Ad2 U olEHHEY i A 845
235U olH e olE & /M A2 98 ol Eo] BT ARHW HE UL 3 olH Y& AAE
AHESHE, 1-FE9 ol HE olE & EHFUTh AA7E el vl o]H gl olHE el F YT o2
S5
def zip(*iterables):
# zip('ABCD', 'xy') —--> AxX By
sentinel = object ()
iterators = [iter (it) for it in iterables]
while iterators:
result = []
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:
return
result.append(elem)
yield tuple(result)
iterables S VXA LEFHOR S Fote A 7F EZFUTE o] AL zip (*[iter(s)]*n) &
/\}%6}01 EﬂOlEi Algz2E dolndl AFo 2 ZHAH Y= HE&FE 7HeotA ks Uth o] A2
2o
1=

22 olH e olBE n W BEESA, 7 28 FEo] o|[H e olHEn H =3 2HE ZHA HUth 9

Zolne FEog Yre 238 FUth

le() oﬂ 7]0]7]. 71—;(] OJ—E ‘:]E
Ul A7 24 S

21p_longest ()& A}E-b‘}*i]

zip ()& * AR} B 2 W B AEE unzip 3 4 Q5 U Th:

L EREo A i AH A 93 g o 7 o5 e
Al itertools.

25
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>> x = [1, 2, 3]

>>> vy = [4, 5, 6]

>>> zipped = zip(x, V)

>>> list (zipped)

[, 4), (2, 5, (3, 6)]

>>> x2, y2 = zip(*zip(x, Vy))

>>> x == list(x2) and y == list(y2)
True

__import___ (name, globals=None, locals=None, fromlist=(), level=0)

i
=

17

rr
ko
ol

3 o) AL importlib.import_module () I & AFZA <l sto]l ] Z 2 78] 1 o A

o] 4 import 2o €3 EHHUTH import £ o 1S WA/ 93 JAG 5 A5
(builtins R ES YEXET} iltins .__ import__ o idFch. Zejvt 2 A A #
AL ZeA Ausled, HE 2L EAL DA =y ATE T (PEP302 & HA2)S AJ&3l= Ao
G 2Rela R AR E 7o) ALGE Aok A TEET 2AE 227X 9] e
__import__ () & AH ALR AA] 9T importlib. import_module () < A2 AL At

GE RE pame 2 TE AU, BARLE A7) B A oS A5 PSR
ZF o] R globals 2} locals & ]——9-?:]'14 t}. fromlist = name ©l| 2]3) Fo]|A REZLE YXE FHojof 3=
A Ee= B 2ZEY O] = AlFEYUTh £2F 782 locals QA A8 AFE8HA] @1, import 29
s 7] A] E”—ﬂ = éxqﬁLm{U}gIObalS AHE Y o

level & At == AT dZEE AL TAE Z]@@‘JE]'- 07182 22 At JXEE Y3t
AL JugUth F4 ghlevel > import_ () & ZE3= RE YA At F oz AT A9

e 259 A48 712 T 8 U1 8-S PEP 3288 HA 2).

name W7} package.module F AL uff, & S F name °f 2
71 2 (A HA F7EA 9 o] F) 7 i@ Utk 28y H) o QLA 2
o3 W E ZEo] vk Ut

dE E°, &% import spam < U ZEE G2 Hlo|E I =& AT

of " &0l oty 24
fomllst AA7F 5] 2 name |

spam = __import__ ('spam', globals(), locals(), [], 0)

E& import spam.ham 2 o|8 T & =& o]0 Yt}:

’spam = __import__ ('spam.ham', globals(), locals(), [1, 0)

AZ1N A __import () 7+ A EES 2 FE Ao F=H5A L. o)A ] import Z ol 25

o] ol AAH = A o] 7] wlE e k.

vl o, 2% from spam.ham import eggs, sausage as saus « °o|d AIE =t}

i

_temp = __import__ ('spam.ham', globals(), locals(), ['eggs', 'sausage']l, 0)

eggs = _temp.eggs

saus = _temp.sausage

o}7) A spam.ham BEO] __import__ () A WP UCTE o] AAZRE, JEET oSS 7HAL

FalPolese g gy
w3 oFon B5S JXE &7 dAvhd FAALR A7 A el A), imporelib.
import_module () < AF&3FA 8.

WA 33004 WA S5 level 2 B A DA Utk (V12 g = 022 AF T .
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CHAPTER 3

bool o AA Zk False o P& 4 Q3 sSyntaxError & 4o 7Yt}

bool GO Zgk True o Y& 4 Y11 SyntaxError & oA Yt

None
NoneType -4 &3 Fh None 2 7] QA7 gepoll AEH A b2 vl A 9, ghe) #AE vEd =
ol 2k AR E YT None o]l i & 4= §lAl SyntaxError & 427Ut

NotImplemented

ko] thE Poll thall &= A 0}%%%% Uetf 7] fsl, o] & S A= (ClE E91, _eq 0,
_lt_ 0, _add__(), __rsub__() 5)7tEHHL = SHEA I A2 FHOR SF o] F 5

HAE (& ,__imul__ (), land () ) 7FREskeE = QU T =3l FYg Ut

Fa: ol F(EEFH) 1ﬂlH57}NotImplemem:ed S REshotd Qe Z 2= D}E H(EE A4EA

mel o 2 o) A 4 8 A4S A E U TE BE A% 7} Not Implemented £ uk2Hal W, o1 E =

2E L 44 o] 98 WA P T 28 H5HA Not Implemented & WHEHIE  819] 47 7 9l

of & Uﬂ/\] A 7F LAY gho] ] T E o Not Implemented FFo] ¥FEE U )

& it A FAE HAS

ZrY: NotImplementedError £ NotImplemented &= B3l o]E3 B A o] QA0 vl & &
GEUTH AA AR SE=A] AA ] &2 AtHd Not ImplementedErrorE E)\ﬂ_u_

Ellipsis
Bllipsis 91918 (... ) S QU F2 A8 4] Aol Hol el 9ol o8 3 ebols &3
W A EHE 54 2k

__debug__

o] J% sl o] -0 §AO T A2 A ghskrhd Fol HUth assert = B D27} AGUTh
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F3l: None, False, True 183l __debug = TA dIY T = iUtk (o] AES Y std, A AF o
EPRE OJFOZ AL, syntaxError & 4o Uth. 2 o] A2 (A 42 32 5
O]_é]/]q_

A A

quit (code=None)

exit (code=None)
A4f = wl, (Use quit() or Ctrl-D (i.e. EOF) to exit) 3} 22 A A & A4 3tal, S22 v, A HE T =5
FTZ SystemExit & 4O 7= AA.

copyright
credits

A AL T & T w), 27 AR =
license

Qlsf = uf} (Type license() to see the full license text) 2} Z
HAEE 3 o] x] AA 7] e} 22 vl (3 o S 3}

rlr

29 HAEE A4 5} 7

&

Adyot.

ro w2 & Q4 sta, £E 2 ul AA) ghol Al
) o0& FASHE AA YU

rE
ﬁ ul
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ojlES A e L EAE o R AEd =2 ANEdYTh:

i &t TE
x or y |xZFARe|Hy IgA ofodx 1)
x and y | x*7F ARlolH *, A A ol y 2)
not x x7F AR o True, 18X kO H False | (3)
LE
(1) o] A -3 2 Aikxtolmg 3 AA) A7 AR Y wj v = |9 3= 73U ch
(2) o] A2 G372 dAxztelmg J HAf A7 FL w7k F WA ghs T
(3) not Z H|=2] AAAERTG L S HEAE 25Utk 28 A, not a == bEnot (a == b) &
A, a == not b Y LFIULL
4.3 H|
gtolxell = 87kA] vl A4ke] QlsUtTh o] B+ 22 A E 7MYt (&= dAtE o E5UTh.
HZE dolz2 ddE = dFUth dlE E9x < v <= z &y e vt I E S AL E
x <y andy <= zd TS FUGGEIARF AL EFx < y7t AL E WA HE 2 9 g F5HA
FsuUrth
o] =Wl ARS8 3 Th
A4k =
< A A3 =t
<= A Z
> AA3s At}
>= A 2ot
== z
1= 27 oot
is A ofeo| el E
is not | A= A olo]wl ¥l E
AZOE A PSS ALeae AR o8 Y AA S T vaH A gFFUth == A2A= 34
A=A g Q7 AA F (g 5], FA2 AA) Y A isd F5FULE < <=, > E >= A4} w7}
Ae AFdTAAF UL oAl & 91, AR T U7 Aol W TypeError ol 2] 7F @AY 3HY
S A G2 A2 T ZWETE__eq () HMIANEE FYSHA ghe o] e A dttn
IENA=RR )=
A7 1t O, _le O),_gt__ (), _ge () MANEESS FTE FsHA &= oA, FH2Y
JNA|AE2 22 Fea g2 Iaday b P9 A ¢A 7 Af A A GsUthH(IHF o=,
ool vl ALkAre] #A5AA Yu)E Ao 1t () & _eq () e E FEFUTH.
is @t is not A4MALS] FA2 ARGA AT 4 glgUTh S A Y F AA o] 48 doH s
DA 7] A] s U Th
22 A PAEAE 2 F Y A4 inFnot in, 2 oJE[E 20l AY __contains__ () HIAES
TS oA AEEY
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4.4 <X} & — int, float, complex

Al 7FA] 2 52 & o] JF5UTh: A S (integers), AT ( ﬂoating point numbers), B2~ (complex numbers). =3
e A4 9 §AYUDE At PATG] FUEE 24U AFE BE C2 doubled A
THEH YT EEJE\EO] A gl 71AY Hii’\ﬂ = AL 4“‘5—9} ‘H—Hr HEHof A3 HHE sys.
float_infool A AL 4 LTk Bags 27 A5 RUEE A5 09 5408 AU Fad
A o1 HEE FEHA 2. real Sz inag B AHERIAL. (B2 SolHelele 2449 24 5L
Fst=d|, fractions.FractionS F8|4E, decimal .Decimal S AFEA7F RS ¢+ Jd=AWUE=Z
B35 2% 2A4E RV
2

RAE SRR Y EE MY TG AU 342 TEAY T, PURE B AHA0A 8T+
205 TS ATE UEUL 240 BE A% /157 2RE 54 DL A5 E AT 54 26
Dol 150 1} g0 & UROE A5 (A5 09 Hag) b BE ol A, Aot Aol Hal A A
HeR7l G BasE BE S AwUT

ol M2 T8 AeS S A AEF UL o] & A A4 OE A F 9 3] A4S 7HE o), (T
F2) FY FJAMAGE T 9dAAY o2 YHPA UL Ae e ATEG F, A5 BAasET
FF UL th2 3 2 Abol 9] vl I A5 Al gEo] vuEE AAY J5FYh?

QA int (), float (), complex ()& 54 9 £AE wEwH AT = d5UTh

(BASE A RE SR DL T 2L A4S A AT T (A4H9] S 4129] = operator-summary S
TZRBAH AL

i PN 21t TE | ™A 2M

x +y x 2yl 9t

X -y x &y 2l 2

x *y xotyol ¥

x /vy x &y &

x //y x &ty 9 Xq/\ 2 st & (1)

X %y x/y#‘/‘r‘ﬂﬂ 2

-x 29 x

+x x 19 =

abs (x) x9 AUFH EE 7 abs ()

int (x) A2 HEE x (3)(6) | int ()

float (x) A4z Hale x 4)6) | float ()

complex (re, AgeB e st jm o2 ZAE BEALx ime 7| 2320 | (6) complex ()

im) YUt

c.conjugate () BiAagco A9

divmod (2, y) A(x // v, X% Y) 2) divmod ()

pow (x, y) x oy AsAl (5) | pow()

X **y x oy AFAF 5

T E:

() A UcAdoletr =3yt d33gke] do] Fint 4 D+ AW AR A Ae-duyet 2=
P o FE F HE FUth:1//2 €0, (-1) //2+-1,1//(-2) -1, (-1)//(-2) €0
dYtt.

(2) BAaFid= A8T 4 glsuth A28 4 abs () & AHESI] A4E HEAAAL

(3) AgolA F42 A2 CoAlMA A B Ao AFF o] AT 4 JFUThH Z Hold HE-S A=

4.4. =X} & — int, float, complex 31
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o
=2
i
iv
uj
=
rlr
Sl

(4) float= FE3F A7} obd (NaN) 3 F == 22 A+ (nan) I HFAF (+) U (-)

A=
=] T
HAMACE S5 g (inf) B WS,
(5) stelH 2 Zz2 O AdoEolA &3] 18 X0], Y= A H pow (0, 0) &0 ** 00l 10 HES
Aol gk
(6) MobEel AL 2 AH DL 0 o)A 9 7HA EE BE F5H FUTEES (A 54 L 4 1 29
Es) 2ddYh
Nd A4S 71 T 2AEQ AA 5EES H W http://www.unicode.org/Public/12.1.0/ucd/
extracted/DerivedNumericType.txt & A4 Al 2.

B E numbers.Real 8 (int & float) & T3 Tt 22 AAES 23sh

i P 21t
math. X+ Integral 2 ZHP Ut}
trunc (x)
round (x /[, xEn A E WS et Ant gk A2 a2t n g A eketd 71 2320
nj) dy ot
math. 7VA 2 Integral <=x
floor (x)
math. 7V AL Thtegral >=x
ceil (x)
F7MA A A A4 math® cmath BES HAAA L.

441 T4 ol Chgt HIE A4
ME LS Aol A AR Bk T B QALY AT FAT RS M ES 229 M
T3E = AAH ALE YT
O HE Azte] A B A QAR F v u T =S UTH 98 A4k~ 2 o 43 dAkE
(+ 9 ) T 2L SAEAE AR
o] FE=HIE AME Ygst=d], A met LS Ao R AEH o] 5Tt

i s 41t =E

x |y | xSy nEHor )

x Ny | x9y9 H]E‘:ﬂ vl EFA or (exclusive or) | (4)

x &y |x2y<2 vEY and “)

X << n x—nH]EUP%%éoi/\]—LE (H2)

x >> n [ xEnHELF LEZEOZ AZE (HA3)

~X x & v E ukd
EE:

() S AN=ZE $= 352y R &3 valueError & 4

(2) n M ETF] A% A2

[I~I

o
EExpow(2, n) & F3+= A&

AN
AL pow (2, n) Z AL YA (floor division) 31 2 3 553 o}

JBi

(3) nHERIZ LEHRO T A|ZE Tl

(@) BRLRE HES s A} 2L ANE BoH, 2] By EAO R ol % Fupe] FohH
HS FHF v EE AES}Y] (1 + max(x.bit_length(), y.bit_length()) o]A2] 2 HIE =)
ol# T ALt s o= Aoer FEAYTH
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4.4.2 M4 gof| st F7ME

int & numbers. Integral &4 o] Fe|l & AU T3 2 7] A= E 9 AlZ gt}

int.bit_length(()
Ho AP 0 At o] A4-2 A-E el vl B3I HE & S5 U

>>> n = -37

>>> bin(n)
-0b100101"

>>> n.bit_length()

| B3FAE, x 7F00] o} Y™, x.bit_length() & 2** (k-1) <= abs(x) < 2**k &
ﬂéﬂ%%43°4@¢kﬂuqs¥dﬂ@m ) 7t AgeA e dE 2age A wg
W,k = 1 + int (log(abs(x), 7}%145}. x 7F00]¥, x.bit_length() 0

e ZES BSFUh

def bit_length(self):

s = bin(self) # binary representation: bin(-37) --> '-0b100101"'
s = s.lstrip('-0b') # remove leading zeros and minus sign
return len(s) # len('100101') —-—> 6

WA 310 F71.
int.to_bytes (length, byteorder, *, signed=False)

B35 Vel vhol =9 g S S F U

>>> (1024) .to_bytes (2, byteorder='big')

b'\x04\x00"'

>>> (1024) .to_bytes (10, byteorder='big')
b'\x00\x00\x00\x00\x00\x00\x00\x00\x04\x00"

>>> (-1024) .to_bytes (10, byteorder='big', signed=True)

b\ xfA\XfA\XFA\XEA\XEF\XEf\xff\xff\xfc\x00"

>>> x = 1000

>>> x.to_bytes ((x.bit_length() + 7) // 8, byteorder='little')
b'\xe8\x03"'

A lengih VoI £ 8 AHg SFel BAF T A7 Fol A vl E 2
overflowError & 4o 71t}

byteorder A= B 4E YEFH = Ul AFSH = HlolE &A1& 28 F Yo byteorder 7} "big" Q1 A
2 49) ol = vho) £ W edel A gel 2l ek byeorder 7} "Liteler €1 43, 349 vhol =
whol = M ge] 2o YTk BAE A2HL A vpol £ £ A 2 AW ho = A G
sys.byteorder & AF&3Hd Al L

signed A A= 345 @S 29 BTt AMSH =X A8 U th signed 7F False ©] 1 &
47t F AWM, overflowError 7F QoI g U T} signed 2] 7] 7k False YUY

WA 3.20] &7}
classmethod int.from_bytes (bytes, byteorder, *, signed=False)
FolX vl E Mg 2¥H = A& sHF Y

>>> int.from_bytes (b'\x00\x10', byteorder='big'")
16
>>> int.from_bytes (b'\x00\x10', byteorder='little")

==

dE 4+l

rr
oM,

<A

=

o

b rir

Lo

(TF sTolATell A%
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(o] A sl o] A A M A%)

4096

>>> int.from_bytes (b'\xfc\x00', byteorder='big', signed=True)
-1024

>>> int.from_bytes (b'\xfc\x00', byteorder='big', signed=False)
64512

>>> int.from_bytes ([255, 0, 0], byteorder='big')

16711680

QUA} bytes 1= k0] £ & 5 23] o] 7Lk Hhol 28 445 o B e ol of o ek,

byteorder A A= A 45 YERU = Y] AFRE = vlolE = A& A A Tt} byteorder 7} "big" 9 A%,
£449] whol = nhol = w2 o] A8 ol % UTh. byeonder 71 1itclet 9 35, 2149l vfol =
Hlol E wj € o] Eof JFUTh SAE AAHY] 7|2 ulo]E A S S Y3t W ulolE A gho
sys.byteorder & AF&3II A 2.

signed QA A4 F @S] 29) W47k ALgH =S Ve o,

B A 3.20] &7}

int.as_integer_ratio ()

=2

Aol Ao Pok AR 2 ¥ $BE 2 A5 AL FeFUTH 45 (whole numbers) ] 5
Nl G BAE 2 5ol m BRE 1YY

B A 3.80] &7}

4.43 &0l ciel I HME

float -2 numbers.Real A H|o|~ FH 2~ & F

e},

float.as_integer_ratio()

r [
s
A
vy
t
[
=
8
rr
o
o
xg
M
rlo
4
N
=
>
[r
]
b
oy

H[&o] Qe floate} B3] 2 Fo| FEE Z= AF AL EHF UL FAl = overflowError
£ NaN o|=a valueError & 4274t}

float.is_integer ()
float A2AAT7F AL FE 7HA §30] W True &, 184 oW False & EHFYTH

>>> (-2.0) .is_integer()
True

>>> (3.2).is_integer()
False

float.hex ()

1:15 /\/\;G_,] 1611’“ _E,_z].og

0x % FHHEp A AFE T
classmethod float.fromhex (s)

1625 EAD s 2 AT £ float BHFE FH2 A= BAL s £ 25 F9L 42 5 dwdh
float.hex () & A2EAWAMEQ ¥IA, rFloat. fromhex () = 22 WA E Qo] 1A 8.

1675 EADL T 22 W42 AT
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[sign] ['Ox'] integer ['.' fraction] ['p' exponent]

MEAQ sign &+ -712E 4 93, integer & fraction 2 1634 BXF o], exponent = A E
A Y R3S 5 Pt ARG AU T A 5 R34 900 integer U fraction 5 o] = Sl
Aol shte] 1671571 9ol of Fuith. o Fe C99 E e 6442 Ao] 2 BB £ 5 vl 5ok, A} 1.5
ol ol A AH8E £ B IE M Tk B8, floar. hex () o BHL CEE A} ZEol A 16852
He A R AR S 5 9lon, Co sa =W E X[} AH8lE] Double.toHexString 7F TFEo U&=
16 AL rloat. fromhex () 7} rol& Yt}

A4 16857} opd QA5 20)3, A0 B3 A1 29 AFAEE ATk Hol §I 544 2. of
£ 59,1634 BAYE 0x3.a7pl0 = BF5 A4, A A (3 + 10./16 + 7./16*%*2) * 2, 0**10 &&=
3740.0 & YERY Utk

>>> float.fromhex ('0x3.a7pl10")
3740.0

3740.0 o &S Agotd 22 AE YEHHE g2 1635+ FAE S 2& 5 Asyth:

>>> float.hex (3740.0)
'0x1.d380000000000p+11"

4.4.4 Xt Ol 5

XA x oy, M= 02 FololE gUt, o o], x == y W P4 hash(x) == hash(y) 9 A°] 87HY
T (AAM SRS hash_ () HIAE AHAE BN R). t3%3 22} & (int, float, decimal.Decimal,
fractions.Fraction 2359 79| 0o T 28 W, shol M) S B A AT S8l
garoll 71k T 31, o] S oo frElaol tisl JoF oA int 9} fractions.Fraction 9
BEQAHEA float decimal.Decimal & BE G AdAE Ao ALRFHUTH B A], o] = 1A
24 p o 3 EEE P 3+ (reduction modulo P) © & FJF Ut P 9] 3t sys.hash_info & modulus
AEFGHER gto| o) AlFH Tt

CPython implementation detail: &7, AH85 & 45+ 32-H]E Clong & 7} 7| Al A& P = 2+%31 - 1
°]i1,64-H] E Clong& 7FA 7| Al =P = 2**61 - 1 YUrh
=& Aol kAl ARG Y T
*x =m / nolFo]ofd FE]Folinolp 2 UF A k=t hash(x) Em * invmod(n, P) %
P E Aottt o] 7|4 invmod (n, P) =no REE P 94-E Zh
*x =m/ nolgolotd FElFoliln ol P LAY (AU m 2 UHA A o) n 2 REEZP T E
ZFA A ka1 99 A2 AL A GFUY; ©] A% hash(x) & A5 % sys.hash_info.inf &

A G

*x =m / nol &9 FEFo]Whash (x) & ~hash (-x) & ZFtrt oA A7} -1 o] -2 &
ulE U o,

e EX3%l ZFsys.hash_info.inf, -sys.hash_info.inf, sys.hash_info.nan 2 Z}ZF #3it)], &
o] #2tth, nan 2 2 AMEg YUt (£ 8l Al 7hs nan 2 22 siAlghe 7H U )
H

o B A (complex)z @ %, hash(z.real) + sys.hash_info.imag * hash(z.imag) S 7
Absto] AR ol 45K S|AgkS Agsl=t, 2**sys.hash_info.width ¢ REE 2 33
Al range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) H%
SO7IEF W Uth thA] 8, A7 -1 o] g -2 & vlsg Ytk

o] 25 W&3] 7] 8, o 7]l |§El4, float, complex o A E Al4tsle, WA s A2} 553t
A F=E A AT

4.4. =X} & — int, float, complex 35
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import sys, math

def

def

def

hash_fraction(m, n):
"""Compute the hash of a rational number m / n.

Assumes m and n are integers, with n positive.
Equivalent to hash(fractions.Fraction(m, n)).

men

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)

while m $ P == n % == 0:
m, n=m// P, n//P

if n % P == 0:
hash_value = sys.hash_info.inf
else:

# Fermat's Little Theorem: pow(n, P-1, P) is 1, so
# pow(n, P-2, P) gives the inverse of n modulo P.

hash_value = (abs(m) % P) * pow(n, P - 2, P) % P
if m < O:

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

hash_float (x):
"""Compute the hash of a float x."""

if math.isnan (x) :

return sys.hash_info.nan
elif math.isinf (x):

return sys.hash_info.inf if x > 0 else -sys.hash_info.inf
else:

return hash_fraction(*x.as_integer_ratio())

hash_complex (z) :
"""Compute the hash of a complex number z."""

hash_value = hash_float(z.real) + sys.hash_info.imag * hash_float (z.imag)
# do a signed reduction modulo 2**sys.hash_info.width
M = 2**(sys.hash_info.width - 1)

hash_value = (hash_value & (M - 1)) - (hash_value & M)
if hash_value == -1:
hash_value = -2

return hash_value

36
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4.5 O|E 0| A

[«

142 AH el ol tigt olB o] d /d S A dUTh o] A2 F 7l v ES ARGSA FEE YT
TS A A A FE Tt ol Vﬁ_% A Qe 5 5T st b ARSEFE U ofefioll A o] AHA| ]
°|

ol MY,
-

[ R D )

A D2 Fg ol oA WA =S A AF LT
dlold A7t olejd o] 4 A A2 AF T B4 WA EE Fe) T B2 YU

container.__iter__ ()
olgj@l ol AAE ElF U o] AA= ofl ol A A st= olHH oY 22 EZS A WsfoF Tyt
e el 7t o2 73 «l olelg o] & A Pdte AT, olHelo] A FH ol thad ol H e clHE FAH =
7t F7HAAEE ATE = AF U (18 FE 9 oJE#H o) A 16} AA L] ol 2 1 H]

%@ﬂéﬂ%ﬂ%ﬂéi$ﬂﬂﬁh5ﬂ 22 5 AFUTh) o MA =& 5o A/C APTO) A
ol AR S e F2A tp_iter T thSFUrh
olel @ ol ¥ AA AA L th T 2L F 7hA WA EE A Aok s, Bol A olHFolH m2EF

(iterator protocol) S ©]& U Th.:

iterator.__iter__ ()
olElgl o] H A AHl S EFUTH o]+ for & in 7ol AE| o]} olEl g o] H BF AHEE 5 U
st ol oYt o] WA =& Fho] M/C API A stol A AA S 98t F2A| 9] tp_iter £F 0
-5 Fych

iterator.__next__ ()
Aol & FE5S S Uh B &5l gled StopIteratlon A& do ]yt o] HA
T o] ®/C AP A sto]d A& 918 F2 A 9] tp_iternext €X ol h-&dHTh

sholdle QubAel A SAR AU Y, GA e, Ae E 538 Yoo oo ol Ele ol g A st
9] 212] oleieole AAE Ao BT B I E 22w FAE WA A Fol FastAE
Ut

ek ool 8] next () MAE7 Stoprteration® O7W, 1 o] F9 EF) A= 2ol
Sats]of gtk o] 42 w2 o TAL B Aoz HEgch

451 HM|L0|E] &

EHD} ZE ol A A9
) MM EE AlE sk ol E @
o st

v} o] 4 9 xﬂ el olEl = olH# oy 22 EZS F3s= A AHS A2
ext__ ()
E = ZM]?‘& AHE=9c

_dter_ () HWIAEZFAVE o HE FEAHWE, _ iter_ () &__
o] 7%4?11(71%&42% A el AA)E AHs o2 EHF UL Al 1 o] E o]
HEHA A A oA & = F U Th

46 A|REHA S — 1list, tuple, range

A 7 A2 : 2 89 AR vhol P ol H 9} Bl aE 24 o A8
ol 2 A S S AL A Heth
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L
()]
Ok
ofm
>
[
[>

(o]
>

O3 Y AAE2 E2Y 7Hi g EH AJ A2 A Adg Ut AFEA ALY Al A2 A o] dAbES
2utEA £A37]) A S8l collections.abc. Sequence ABC7) A3 YTt
ol £ AT et LEATLE A DA AAES AT YT FollA, s b= 22 Fo AlEAA, 0,
i j ke Aol x s 7 270 93 @ A SE BE A Qoo AA YU,
in ¥ not in A4FE ¥R AT SHAEH 7 ZF U + (9]0 o] 7)) &+ (WHE) A4k S 3t A
AAta} e 29 S ZEYn?
Py 21t =E
x in s 59 G T 7t x & T O True, 18] FO W False €))
X not in s s G2 =St xd T o False, 12 A ¢Oo W True (D
s + t s 9}t 9] o]o] Eo]7] (6)(7)
s * nEEn * s s & 1 Aalol n ¥ o eh= 23 25Ut 2)(7)
s[1i] s o] i HA) 5, 00 A Al ZHgH Tk 3)
s[i:]] s & i ol A j7FA 8] o]~ 3@
s[i:j:k] s & iol A j7kA] 28 k o] Sefo] & 3)S)
len(s) s 9 @o]
min (s) s TP A B
max (s) s V2=
s.index (x[, i, (e xime T ol 5o, e A j o] SHshe) s o A AA x2f | (8)
310) e
s.count (x) s F=x o 5

22 ZYAA2=ZEALPZ UL 53], FER H2E- RS FEES AAIF o Z vlu gyt
o] A Ztha vl E 7] YA, BE o] Zoha vluy 1, F Al 3} Do) 7t Zofof S 9w
U ok (RPA S Ul 82 o] 3 5] A 9] comparisons & 23 A] L)
rE.:
(1) in P not in ALEE AREA O 7 ot 23 AALE ASIA T AR EH A vh B2 S48 A A (st
bytes, bytearray Z<2) £ A B AJA2 FAM A3 = dh o)

>>> llgg" ln lleggsﬂ
True

(@ n el gl 0 BTk FOoW 0 07 Q)R Urk(s 9 2 Fo W ARSI Auth. AR2s 9 R
BAkE A 9pg ol Fol s of Fuith; 15 ol W BB U 0| AL 55 A vl m2 aeh
AEFU o) m=E AW EA L

et et
flo O,

>>> lists = [[]] * 3
>>> lists

[el, 1, 111

>>> lists[0].append(3)
>>> lists

(031, 31, [31]

Fedoldofgert sy, (111 £V HAES 23 Aol I B AERl, [[1] * 39 Al 52
EF 22N g aES R2AYnh lists 9 of= FHS S AHHE o] 3hute] 2| AES #A5H
BUT MR HE PRESE TP g 2B ojd 4oz vhs syt
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>>> lists = [[] for i in range(3)]
>>> lists[0].append(3)

>>> lists[1].append(5)

>>> lists[2].append(7)

>>> lists

Q) iEEj A B35, OW‘CL*WJ’\SA = %ﬂ’ﬂ‘ﬂ‘%ﬂ}:len(w + i9ltflen(s) + &

@ i NA AL 59 Srhel 2t i < x < B UEHE QALY FRER 2T ABLE 7
ogFE YL iEEj7Flen(s) Bt 2 len(s) L 2k A e
AT j 7F A2k Ak one o] | Ten (s) & AHSTUITE. i 7hj H ek 2LA L} @01 1l 2 2ol 27}
g0,

() 28 k7L Q=i j AL Lol AE0 <= n < (§-1)/k B UHEFE AP A x = i + n*k

S FEs= 744 AWME AUtk A Tehd, JAEAE i, it+k, 1424k, i+43%k 50| j o
g o AUt GHAT A j & 2T A = dsUTh. kb e i = E A F len(s) 2
Zol5 w:} k7}uTL,13}J 1—@73%1en(s) - 12 ZojFYth iEE 7 = Ak None
oldl, ZAEL (F) @l FUth(EL2 k9 F3o wet e urh. k=04 5 g0l T34 8.
k 7FNone o]¥ 1 2 FHZFF Yt}

l-

(6) B9 ADLE olo] EolwW G4 Mg AR AAHUTE o] AL WEBAO R o] o] o] 7] & A
A AT WE W) AW A 7ko] AALY F Pole] Aol vl etk EALTh AF A A7 H] L

Qo ejdl obe) ot 3 shbe A of Ik

o str AAE o]o]Bo| 7| E 3 TH, Y AEE WET AT str. join() S AFRIFAY io.
Stringlo Aadsd] 2 4l o e Ad & s

e bytes AAE AZA3E A 8|34 bytes. join() E¥ io.BytesIO & /\]-4‘15]-7%14-
bytearray AAE AH& 3] A Ape] o A o]oj |71 & & 5 5 UTE bytearray AA &
7h o] 11 &8 A 9 3}8F (overallocation) W A U ZL 7}A 11 AJ\ Yt

o tuple BAE o] 2] 7] & Stohd, 4l 1istE extend 3F4 Al 2.
« ThE Fo AF B FHe BAE 2ASHAAL L.

(7) QR AR Y (18 S0l range) & 54 AW w2 G2 AL AAs7] Wl Fol A2 o] o]
Fol7|uhukEe A9 ghuch

®) solx 7} §l= Wl index &= ValueError & 4o jUth & Fdo] 7F AR} H j S A A3HA =
5 Ut 1313} Nl X}E AFEBA A ALY RES E8HoE AT  FULE F7HJAAE
Aot A2 e si:3] . index (x) & ARS3HE 2 vl g, vl o] Bl & HAFSHA] 92 wkshd

= 3]
A 27} 2ot o] o] A Aol o A 1ee] A E A0 A Ieh

%t‘d AEs ol it or FRASA T, 7HH Al PolAe FHFA e A W hash () ol &

o] Z]TJ 2 tuple AAEHAL} 2 EH A P2 E dict 712 AFE31al set W frozenset A2E 20| A2
2~ 0l & ‘;j'l/]
HNA B S 2= BEH A AAE A 3 AL 3 TypeError & 423Uttt
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4.6.3 7IH A|RA H

= F9Y datE2 7HH A "E A Yol Aol o JdFUTh AFE A Z o AlD Ao A o] AMES SHFEA
T3 0}7] HA d8l3l collections.abc.MutableSequence ABC 7} A& Uth

Loﬂlﬂsl_ }@ Al A2 GOl RIa' R0, 1= Yo o]H e & AA|o]H, x =57t 878+ F 2 gL A
ZA 7= A AANYUTH (A E £, bytearray & ZFF AT 0 <= x <= 255 & BHF3= A4

E‘:‘OP%‘Q‘%D}-

A4t Z4t =

E

s[i] = x s 5 Ex 2 AFgY

s[i:j] = t i A 7S s Eetolavt ol He Er Y W&o E tAF Yt

del s[i:]j] sli:j] = [ &FEFUH

s[i:j:k] =t sli:j:k] f FESor o FE= thAg Yt )
del s[i:j:k] ﬂ/\Eoﬂ/Hs[i:j:k]4%‘%%%?(1]71@1/]1‘/}

s.append (x) A dxe] Zolx & F7Fd Utk (s[len(s) :len(s)] = [x] & Z5F

Uth

s.clear () solA B 352 Al AZUTH(del s[:] & Z54Th (5)
s.copy () 59 &2 EAE S WEUTH(s[:] 225U tth (5)
s.extend(t) F & s |t ULeZsEFFIUTD (HWFEE s[len(s):1len(s)] = t 2}

+= t 254yt

S *= n WEoln eSS 55 BAIT YT (6)
s.insert (i, x) xEs59i 2 FAR A xo AU (s[i:1] = [x] & ZFY

h

s.pop () or s.pop (i) o = FE= AW B Aol s ol A A A TH (2
s.remove (x) s[i] 7hx & 22 3 A 53 s o A Al Ao} (3)
s.reverse () A2l o A s o] FEEY TAE F-SYTH )
T E.:

(D) 1= A Seo] 28} Aol 7k Zotof Pyt

@ A SA7}ie] 7 Hghe -1 Uitk DA 7R A 02 vhA G2 o] A A B A W L
B) x 7} s oA HAE A L O remove () & ValueError & 4o 7t}

Ao A A A2E £AT . 3
A

4 ZANFB2EFHAS W 27 BFE A& reverse () H A
= EEER TRt

|0 =7 ZAF3th= AL AR Al 4 7]/\]7]7]-'4“]1%&?
(5) clear () & copy () & £2tolA A4S A YSHA] ¢k (dict & set Z&2) 7 AdH o] E2] 2
b ]/\3} dAAES -rr7<] 317] Y3 =&H UL} copy () & collections.abc.MutableSequence

ABC 2157} obU) 2|k, O R A} 7hd A A~ 2o A o] AL A BEU L
WA 330 37} clear () & copy () HIAE.

©) n A& BT AY, __index_ () & T3 AAYUTE n o] 0 o) AY S+ AALE AF YT
AR FEES O BALE ) k& UTh 25 AJAA A s » n B F A AAY oy W
FzE U
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4.6.4 2AE
PAEL N AALE, ANHoR 54 FREY BES AFE ol ASHUTH (R A=
=2 a3t g 5 U Th.

class list( [itemble] )
PrEL ojel 1A g R B
E

rr
oo
ofo

TS e AEE R
o AE Az A AFLF}7]: [x for x in iterable]
o & WAAES AR 3}7]): 1ist () == 1ist (iterable)

BRAA=TEET ¢/‘17Plterableﬂr7‘° g 2EE WE YT iterable = A A2, o] E H o] S X3}
= ZH o, o] ol E AA 712 21’5145}. iterable ©] ©]0] E|AE2}H, iterable[:] I} B3

BAMRE S o 9t&E U Th o & £9], list ('abc') = ['a', 'b', 'c'] Etwwhlisu
(1, 2, 3) ) =11, 2, 3] E9ssc) Qx}7F Fo] A A °‘°L,*Mx}“ Mz R gaEQl
[] & Wyt

sort (*, key=None, reverse=False)
o] MM E= 5 7o < Hju Rk ARE-Slo] Bl AEE A AL oA AEF Ut o9 =
ST W dgke] Anjse Al Y Aske] A FUTHFAEE BEACR £4E AH =
ol Al Futh.

sort() EANSZT ALY AL F A AXE WAEYIR (1A= Ay

key £ A% SHE obEolt B4 E AAHE, 4 HAE Q404 M A FESE
/\}%%‘45}(01] ,key=str.lower). 8] AEQ] 7} 2o 3 G5l 7] 3t Wk AAtE &

AA A4 —’-i/‘ﬂ/\oﬂ }\} Hyth ]E%}:Nonet 2E @‘%%01 HE 9] 7| 3h& AAbetA] 9k
AQ AEE = AS Yugych

functools.cmp_to_key () FEEEl=2x 2Bt cmp TF5E key T4 E HE S = o] AR S

F dsYth

reverse = =8| Y UTH True 2 AAFEHH, Zv|u7t GAE AAH g2E 84
ol HMINEL ZAAXE AET o F E kS s AlAXE A A A A =

=
H o
AEACLE A2 ASANA AN 7 Ao ALH A A28 BZA Fio () 22 2
2EQIAEAE YA A CZ QAT sorted () S AR A L).

sort () | 15% AAA ol HAAF U 4E 2 7‘1‘/}1 HuEE 8459 43 A5 ¥4
S1A) erow A AU — ol 2] ¥ AW e o] f8FUTHEE Sol, AU 34U
Fol Fol 5Ho2 4D).

A g oA A 2} 7kt A E 2ps5A] &= sortinghowto & RS Al 2.

CPython implementation detail: 2| ~E7} 85 = Soh g AEE WA 81 S 9], == #3
S T a2 3, Bk Aol H A stk ol Me C FHE TEG el AES ol Aew

HolA stal, A Foll 2l2E7MHAHAeS FAL + YW valueError 3 423yt
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=Y

65 &

MH

FE2 W AALAH, HF o
enumerate () 7} H=EE2-F &
o} (ol & o, ser ot} dice AAE o] AR
class tuple ( [itemble])
FEL ol A o

. 2TE A5 ¥

Rl
= 3 O
=

s FESHRERE FES]a, b, cEE (a, b, ©)
o WA tuple () AHR3}7]: tuple () =& tu

B 53 1 <A 7} iterable T Z+-& —ﬁ—%% =Rl = iterable - /‘]':{ﬂ—/l, O] B 7 ]/\q_

st ZH oY, olE # ol ¥ AA 7L 2 5 A5 Y F2

S ol tuple('abe') £ ('a’', 'b', c') E‘?}%‘r%}l 2

) & }ﬂ%“%ﬁ} O‘XV}ZOVI ] o, A= AEZ A

40w ez
1 D
flo fo 2 o
e 2
©
N
o
mé
%
HU
POI
N
41
rC
b,
=
O
é
:(o
1o

o] gl e Al o] o]k QM 2K T T YEhet o] A A HlolB] B HE] 9, collections
namedtuple () ©] Fd FF ALt o] AAg A= 5 dFUTh

4.6.6 H<

range P A 2 A FLE B H for Fxo|A 54 w3 Wb ste o £3] AHE Ut

class range (stop)

class range (start, stop[, step]
%9 A 8] QAR Frolok Ut P int B index S5 MASE AT 499
). step AAF7F B FEE 7123k 1 o] AU start AAF7F A =FE W 7] 25k 0 o] AHS-H Yt step
o] 0o|¥ valueError & 4o Yrth

S step o] A, HY rJ WL A r[i] = start + step*io Y& ZAHYtTh ojuj i >= 0

o]11 r[i] < stop YYT}h
o step o 3% “*-?494 W82 -3 A r(i] = start + step*ic] o] AH=HAW AlF 22
i >= OJJrr > stop °] Yt}
r[0] Zﬂ‘*zﬂ = WA 712 Fo 1 AA= v A Utk B9 52 dP2E AYSHA R o] =

= Jd=

ARz ZANTE Fo olul gk Wojz E g 34 Uk,

r[o

sys.maxsize BTh 2 AAGE W3 WAL A EHAA, (len() F 22) dF IS 2
overflowError S WA Z 4 A5 Yt}

9 A

>>> list (range (10))

(o, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> list (range (1, 11))

1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
>>> list (range (0, 30, 5))

(TH& ST ATl A1)
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(o] A sl o] A A M A%)

[0, 5, 10, 15, 20, 25]

>>> list (range (0, 10, 3))

[0, 3, 6, 9]

>>> list (range (0, -10, -1))

(o, -1, -2, -3, -4, -5, -0, -7, -8, -9]
>>> list (range (0))

>>> list (range (1, 0))

Ml oo Bol 79l MRS AT B F AR A BF FAGUT (A AR L AAT AR
=t A2 T e S QT T ofof ol 7l BB 1 3 S S ukatehe Abdel 7913 th

start
start W) 5-2) g (= w47} A B ) ered 0)
stop
siop A4 gk
step
step W7 2] gk (= w7 Al T A ¢k e 1)
A 1ist Y tuple o 88l range 89 FAL range AA| = Ed3E= HY 9 77 s
(FF2) Fof M2 E M-St AYYth (start, stop, step #Th= A skar, 280l wet )
sh RS A7) wiE Y oh.
W AA|= collections.abc.Sequence ABCE F835t1, £ AAL 84 QA AN Lglo] A, S
AdA XA} 2L 7)1 5E A FFUTHA D & — list, uple, range S B A L):

>>> r = range (0, 20, 2)
>>> r

range (0, 20, 2)
>>> 11 in r
False

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

A AR 2L AASH A DA D v 2T UL =, T HY A7 2L ADAY G
2= = F e HY] AA 7 A2 T2 start, stop, step 9 EE]
£9], range (0) == range (2, 1, 3) =¥ range(0, 3, 2)

WA 32004 WA AV ABCE TAFUTH int AA ) T AL BE FEL o5 e o] 25 A
A% N 7Eo 2 R E YT,

WA 33004 A7 (AA ot MEEof 719he Tt thA) W9 AR Z e gEY AAo] 70 F
W 93 (==) 9 (=) & B G,

WA 330 37} start, stop, step O] ERHE,

rlll
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o B7]:
e linspace recipe A| A= F&5 A5 S8 T2 W] A3 B AAE HAS FHs=HHS H
4yt

4.7 HIAE A|EHA Y — str

shol o] ElAE Hol Bl str, ke A (srings), AR A& 3] A2 HUTh EALL fURE 2=
FRAEY S A A YUt FAE e E2 gy oz A Yth:

s AeuFE R FFEE FE 4 AsH

- SR EI I R e 4 s

° /‘\:}-%_Eq_%g__ UL e =) Jﬂ-otn:r%g_l'l' LRSI K<l %"I‘%i"""
A SRR £ EALL ol 2ol AA AL 5 KUt dvE e Fuo) £Ad eE o] 23
Utk
G 5349 dFo)a O F Atolof] I Q= FAE BHE LS FAIF R O Y FAE BlHEE HEH
Ut} =&, ("spam " "eggs") == "spam eggs".
A/ 9E = o] 2 A o] = A|F AL FE Y o] AA O] Z A AX AP E W AT S ((F)) FFoE 26
PAL 2 Do) thre F 4ol o) e AP B l-8-2 surings & A .
FALL str YAE G| e AN R S0 S5 gyt
Eo (B Yol glonz BALL AustE ol 19 Badel AF U 5, vl A e
AL s 9 49, s[0] == s[0:1] YT}
ESH 7 FAEF S AR A AR RE FAES ZEH R PG str.join() BE

class str (object=")
class str (object=b", encoding=utf-8’, errors=/strict’)

object ©] =A< W AS EelF Y Th object 7} A|-g= A oW, Wl FAE S SF YT 187 ¢god,
str () 9 52L& encoding == errors 7} o] F =R o mhet @A =4, oh-& 3 25Ut

encoding I} errors 25 0] X 2] QO W, str (object) = object.__str_ () & E#F =0, object
G FAA) e WAA A 7hed AL 2dYUTE A2 AA 9 B, ol AL EAL A
AJUth 2k object 7} __str__ () MINEE 7FA 3L QA oW, str ()& WAl repr (object) &
= F4Yrch

encoding == errors & 2 o] & S} 7} 2o X W, object = bytes-like object (91|, bytes F=+= bytearray)
o]ojoF sttt} o] F-%, object 7} bytes (£ bytearray) A A o] W, str (bytes, encoding,
errors) + bytes.decode (encoding, errors) & TSI Yttt I o]J9o AP, bytes.
decode () & Ao W5 AA 9 stF vlo]EE AAE 5t W AA ol ths HEH = vfol
U 2] Al & — bytes, bytearray, memoryview2} bufferobjects 5 H A4 Al L.

encoding T== errors Q1AF Qlo] bytes AAE str() o] ALd= AL v P A2 Ex1Y 23S wh3lsl=
A AR Aol G UTH(FholH HEY FH -b = BHAA L) A& 5

>>> str(b'Zoot!")
"blzoot! ™rn
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strSel2sh T ol ol B8 o AT FEE B4 E A E s P —srs) o] BApd v A A
HANS. £0E EALS 25 W fstrings B =Y AL 20 AN FRIAA L. £, €
(o]

Al A AdS BAA L.

471 2XE HME

BEAGL 35 AL AUEL BE TASL, ofeo] 7|eH 2744 WM EE TR T

BAGL £ F AHA 26tdY B2E 2uiYS AAFUTh b 2 E9 FAT A AR S A
FAL (B str.format (), 20 BA4D BW, A8 A4 BA4E 2D FEAL) O Fhs C
printf 2ol 7] Frw), o F2 09 £ ok of A WL A 2
A~ == N

T =

Y& A sta e gt

= A= 22 g S YTt (pringf 2L B2 2 E)).
ZE gtolBelg Y g2k Ao Aua A gt d2E Fd FEYEE (re Y A4 ALE
EFUTh AT B e REES OhE

str.capitalize ()
R EAL B o) T b A 7} 4@ Abel 4

WA 38004 W 7: o)Al A AR A ThER
o9 e AL AA EA HA R EAY

A% 7 o] 2 2 W} U L), o] 0% £ 2} (digraph)

P
Bl
_‘>i
Hu
Bl
>
i
o
rlr
A
o
°
i)

str.casefold ()
Aolx 29 B EALS NAFUE Aojx 29 H EALL HAEAS FAG W H o) 24T %

A A7) w2 ol 2t

H o
= %01,5%10% XP o tose %E?J‘%E}- ojH] £AFA|BE lower () &
il ot

str.center (width[, ﬁllchar] )
A o] width 1 FAE 9] 7ol FE g S E2FUth Zl 4= filichar (7] 3%~ ASCIL 3| o] ) &
ARg8Eo] A5 Ut width 7} 1en (s) Bt} A AU 22 49 A AL o] wkghg Ut

str.count sub[ start[ end]]
WS [start, end] A A F& FAE sub 7t A ¢FL 574

Stend = €l H7|H o g S AFH U

str.encode (encoding="utf-8”, errors— strzct ")

,d
K=
rlr
Yol
-
et
And
m\
<
In)

. A A QL 2} start

%X}Oh] dolEd AAE AT WAL SAZUD /2 AT rure-s AUk erors =
E1rE F A8 P S *”46}7] ﬂ%’ﬂ A& 4 QFUh errors & 71 2L 'strict' 9], A7

=719 o] oy UmcodeError E dodgt= =9y o2 7153 7S 'ignore', 'replace’,
xmlcharrefreplace , 'backslashreplace' &} codecs.register error() & 53 554

g2 o2 5g Ut oz A2 7| & BAL. s dIge] B2 Ry nE oIy A4S %5_—;5}

/\1}\] [e]

H a

WA 3194 HA: 7|9 = AR} A Qo] 2715 g5tk

str.endswith (suﬁix[, start[, end] ] )
Exg o] A A H suffix 2 ZYUH True & 58 F1, 28X GO AFalse & EHF UYL suffix = 214}
S AUAEY REol B 2 & J5Uth A9 A sar 7} ABH W 1 Ao A AAE A A
AN A end 5 A& T X oA v L E ST

str. expandtabs (tabsize=8)

REE EAES A4 A7 Fo) A & 270 Wl s} 1 o) 4ke] Aol A BE EA L
BALES Bel 5 Uk W 9] A absize EAUI A U o (7] R gk 2 8011, 9 0,8, 16 S0 9132
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str.

str

str.

str.

AARZUTH, EALD S 4517 e A Dol 028 AW BEALS B2 A 2 AAF YT
TZV}E“(\t) olH, d H%‘OWP B 91 X2} 2ot w 7kA] shut o] o] A o]~ F 27 A E U th
B2} 2 A = B AL #] s Uth) £217F 8 B2 (\n) == gl 2] 28 (\r) o] H EAE 7 & A)

e 0o AUAP U ThE BAE WAS A G2 BAE 1 A G2 AN T uf 247} oA
A H £ 7)o BA L] 12 Z712 o,

>>> '01\t012\t0123\t01234"' .expandtabs ()

'01 012 0123 01234"

>>> '01\t012\t0123\t01234"' .expandtabs (4)

'01 012 0123 01234"

find sub[ start[ end ]]

F&E ZAE sub 7k £8Fo) 2 s [start:end] Woll 3838 7S &2 2249 92~ 8 EHF Y
Ae A AL start $end = €2tol &~ 7 o2 sIAP YTh sub 7F oW -1 2 8IS YT

F3: find() MIA == sub o] $) i]% ook & ol vt AbS-s oF U th sub 7F 2 E AR A
25 in AAAE AR L

>>> 'Py' in 'Python'
True

. format ( *args, **kwargs)

A EY A4S SAGUTE o MAEA BEHE BALL AHY AEY FYT () 2 7R
AP AEE ZIT S AU A AR BEE A AR $A QA E AR ol g2 712
S %Uth 4 A8 GES AY A FAD oz (B EADe] AES B F U

>>> "The sum of 1 + 2 is ".format (1+2)
'The sum of 1 + 2 is 3!

EREALA AFE S Y THFH EW FA D AF L w0 EAD B S FEIAA L.

F1: A (int, float, complex, decimal.DecimalSt B ZE2)E n A o2 g uf
(o: "{:n}'.format (1234)), 0] 4= A A2 F LC_CTYPE EAYE LC_NUMERIC EAIIE A
A3l localeconv () 9 decimal_point & thousands_sep ZEE 1’4 FE3t=g], o] 2EE9]
ASCII 7} o}u] A L} lﬂ} o]E X T} 431, LC_NUMERIC 2A Y o] LC_CTYPE 2A 43} t}E wj vk 224
STh o 9Al WAL TIE el Eof 3L FuTh

A 3T MY XAS n FACE 2ol o, o] e ol 9ol A A= LC_CTYPE
EEAYE LC_NUMERIC EA L E AA T h
format_map (mapping)

str.format (**mapping) 3} B|R3A R, dict 2 HAE A] 94 mapping & A ARHEFUTE A&
E9 mapping ¢] dict B ZH A F&Fr}:

>>> class Default (dict):
def _ _missing__ (self, key):
return key

>>> ! was born in '.format_map (Default (name="'Guido"))
'Guido was born in country'

WA 3200 F7}.

index (sub[, start[, end] ] )
Find() SEIZEHA T, HE B B 4 Qi AS valuesrror & Ao ATk
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str.isalnum()
A ol BE AL LU 5 A0 L, A% Shte] FAIL EATE AP True s BelFL,
T8 Godralsed SASUL B4 c = TS F b} True S WA Ssblo] AL 5:449)
Ut}: c.isalpha(),c.isdecimal (), c.isdigit (), c.isnumeric ().

str.isalpha ()
A2 vo] BE £A7 daplol 1, Aol shrke] B EA S 9 True® B, 19
dodralses EeF Y €3 A= FUIZE ZA dl o] g W o] o) A (Letter) 2 A o] H A}
AUtk &, g £ 0] (Lm), (Lt), (Luy, (Ll), (Lo) T 3t #xdYth o] A2 FUIE
7204 o) H ( Alphabetic) <-4 3 THEo 2] HA A 2.

str.isascii ()
FEatgo] vlo] ALY ExEe] RE EA7FASCIHO| Y Trued S8 F1, 2324 oW Falses
% 2] % Utk ASCIT 24 U+0000-U+007F <] 9] 5= 2 =2 714t
B A 3.7 7T

str.isdecimal ()
Eahed vo] wE BA7E A4 2A0l 7, Aol % shhe] #A7F EASE 49 True® L, 194
odralsed EAFUL A A5 EAL A AN E SAE PAT U AH8E 5 9= TAE AU,
o & £ o], U+0660, ARABIC- INDIC DIGIT ZERO. 53/—\1] Ao NA4 BEA=FUFIE dHF HZF (Nd)
o] &3l= TAFY Yt

str.isdigit ()
AL WY ZE EA7L PR 0l a, Aol ® suhe] EA7L A e B9 TrueE B8, 2134
godralsed AT YA AN AN THY N BA XA DL 54 el 8D
SAZ ZFH, o7l AR wE 2 AAE AW E 2AZ FAT U AEY 5 P AEo
ZoE UL A AH o7, T A2 £ A ZFo] Numeric_Type=Digit 5=+ Numeric_Type= Demmal?l £ 219
goh.

str.isidentifier ()
T A o] A A section identifiers 2] o] A J ol W2 K23 A EAH Trued S8 FUTH
T AE s7tdef Y classSt 22 of oF A HE 21 R HAAVSIH W keyword. iskeyword () & &34
Al L.
S A
>>> from keyword import iskeyword
>>> 'hello'.isidentifier (), iskeyword('hello'")
True, False
>>> 'def'.isidentifier (), iskeyword('def')
True, True

str.islower ()
B2 U] R E Aolx RATK 280l 3, Hol ik k] Aolx BAT EATHE 3P Trued
EH T3, 218X Yo ralseE EHE

str.isnumeric ()
EA US| LE FATF £ AT, Aol % Spe] EAIF EATE AP Trued EAFD TYA o
OSHFralseE EHFULE KA YUAF FUIE A $AAS 24 B FAE 28 ULh o &
< 0], U+2155, VULGAR FRACTION ONE FIFTH. 34l &d o 2 =2} £ A ZFo] Numeric Type=Digit
Numeric_Type=Decimal, Numeric_Type=Numeric ] —gx}?j Utk

str.isprintable ()
FAQ U] BE EAS QAT 5 A ALl WOl oW Trued BHFT, 19 o w
False® =8 Uth AN £ gl A= FUIZE EX dlo]E] W] o] 2~ 0f (Other) T+ ( Separator )

4 A o) FAE AuE U LA 0] (Lu) (Letter, Bl AH), (L1Y (Letter, 28 2b), (Lt) (Letter, A& &2 % 3 7}#1 2 4¢-JUdh.
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str.

str.

str.

str.

str

str.

str.

(o] %

2 o8 2 AU ok ASCH 25 o] 2 (0x20) 1= o] 2 Ael, A4 b5 7 AL 2 755
S AE YTk

of| A, Q144 7]"—51'—";‘]'? A el repr() = S S o oA o= = A oFotof
sys.stdout =¥ sys.stderr @ 285 = BALE Q] Ao d&FS FX sUtt)

SIS
iAs)

A =
T =2

isspace ()
22 ol 39 £24T A7, Aol £ st EA7L EASE A Trued EBFT,
FalseZS S8 FUrh

FUIZE B2 ool g o] 2 (unicodedatas FZ 34 Al L) ol A, &1F H 3 (general category) 7}
zs({Separator, space ) ) ©] A ¥ut3F Z 2l 2 (bidirectional class) 7} WS, B =+ S & dliv}olH Exl&=
¥R (whitespace) 3] V] T}

istitle ()

Z] ok o

o

.
ol
y

12

ofy

AL o] A% 70| 2 Aol 3 Btk o) o] AV} Ik A Trued BHF Y o Sol thEA
o= Aol 2 e AR S - YA 27 Aol BA Aol W &+ sUth 28R 32 B
FalseE 840t

isupper ()

BAD Y BE A2 BRI G
.

Fel L, Aol x atito] Al o] FA7F EAFE B¢ Trued

join (iterable)
iterable &] BAFLE L o]o] B0l B
o

EHF UL iterable ol bytes AA| L} 71 eF F2FE o] obd Zhol
QoW TypeError & 4o 7Yt} =

Aol o] LERAIE o] WA EE A2dls Ex1E YU Th

.1ljust (width[,ﬁllchar]

dzoz Ade 2L Do) widh A EAL R 215U Th ABD filchar (7] E7H-2 ASCIL 23] ] 2)
& AH8-3te] AgUTh widh 7} len (s) Rtk AU 2 A5 e A4 o] vy ek,

lower ()

TBE A2 B 7L AEAR USE D BAE S EYFUTh

ALE = 28w TE 2o QT T B0 AA 3130 AwEo] g th

1strip( [chars]

A BAAAD BAL) BARL EAFUT chars A A AT B QT2 A Johe 24
gyttt =S 7 U None o] 214, chars QAALS] 7| B 72 FWl & A A3l =E Tt} chars A A=
REA ok th BE gk 28] AAH T

>>> ! spacious ".lstrip()
'spacious !

>>> 'www.example.com'.lstrip('cmowz.")
'example.com'

static str.maketrans (x[, y[, z] ])

ol BA MM EE str.translate () | AHSEE = Y= MR E EHF YL
A7} hbel 9o T FUILE EAE (A4 T EA (2ol 7H 9 BAY) &
(191 Zol) £ None ©2 WS S A el oloF FLITh £ 715 FU T
S A Lol I £ Aok b, 234

TAE S Utk Al AR e AR} e A7, =4
R —E—L/]D}_

str.partition (sep)

Hog IAHIE

% B, EAE A O A E e
ﬂJEfﬂdi¥ﬁ%
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str.replace (old, new[, count] )
BERE PR old 7} new 2 ABE EAA] BARE S FUTE AUA AR counr 7 5] 2|,
9] count 7§ B X EHg T}
str.rfind sub[ start[ end]]
52 22D b 7t s [startrend] ol 543 7 2 249 A9 A B 494 AR
start S} end = % ekol 22 T2 © 2 49 Utk Aot -1 & SeF Uk
str.rindex (sub[, start[, end] ] )
rfind ()2} BIFAL B EXANLD sub & 2 = Q= A valueError & 4o Yt}
str.rjust (width[,ﬁllchar] )
cezoz HUE BAIL 20| widh 9 EALZ EFUTH A fillchar (7] 3L ASCIT 27
o 2) & ALg-3he] AL widih 7} len (s) Rk AL 2L B9 Aef A o] WEHg Uk
str.rpartition (sep)
sep 702 90 2 LERRe o1 AR he 2, TR ol Sl B, TR A, FRA R
eERpoR PAHIEEL BAFUL FRAI BAHA o, % Aol 1l EALD 1HE
mey gAY Aoz 493 FES FHE T,
str.rsplit (sep=N0ne, maxsplit=-1)
sep & TEA EALE G EALel Yk Tol B9 H2ES B FUTh maxslir o] Fol AW
7P L BE A A A maxsplit 34-4 o] P YT sep o] AR A kA None o] ¥, FEARE
RE W EAZF AR EH UL LEZFA EEete A& ALY, rsplit ()= ol °1W A}A| 3]
AWE split () A" FFAFUH
str.rstrip [chars]
T Rt AT RS BARS BRI chas AE AAT B4 ATE AASHE £
A9t A =E At None o] 8HH, chars AALS] 7] 232 NS A AFEE T Th chars QA=
AV A7} b Uk BE gk 2] Al AE U
>>> ! spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')
'mississ'
str.split (sep=None, maxsplit=-1)
sep & FEA EADE LG 3ol EADo] Gt Gol 52 2| 2EE B F U Th mavypli o] Foj AW
| maxsplit 0] F o] FHFHUThH(WEtA, B]AE = H W maxsplit+l 718 45 7HA A HUth.
maxsplit ©] A1 2] QFgE7A U ~1 o] bl B ol Aol T (Fhs @ BE Bako] s ol U,
sep o] Fol AW, ALH FRAE Fol A b3 ¥l AL S TEFE QO F T B0, 11,
S2".split (", ) =LY, Y, 2] B EYFUD. sep AAE o AR FAE F A5
(°ﬂa E01, ! <>2<>3' split ("<>") &= ['1', '2', '3'] EEFHFUD. ARH FEAR A
EALS R (1] B EUF
g =49:
>>> '1,2,3".split (', ")
['1|, '2|, '3':|
>>> '1,2,3'".split (', "', maxsplit=1)
['1|’ '2,3'}
>>> '1,2,,3,".split (', ")
['1', '2', 'l, |3|, IV]
sep o) A A @7 None o W, ThE B 2ne)Fo) APtk A5H B TaE HI
FRAE 2755, BALo] Aol £ BUE T E Ao A2 2ol 1l EALS B
GEUth ARA o, M BAgolt FMoE THH B4IL None PRAR L H (] B
.
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ofE EH:

>>> '1 2 3'.split ()

[rar, '2', '3']

>>> '1 2 3'.split (maxsplit=1)
['1', '2 3']

>>> ! 1 2 3 '.split ()
[ray, '2', '3']

str. splitlines ( [keepends] )
AANN e £4190] & 2| 228 5
£ ohES TPHA 9%

2 S Ut} keepends 7} O & Fo] X A 9

SR B PSS

ol M E+ thg & AAdA s Uth 53], AAe +UMAE = 97 & 23U oh
=39 &9
\n =47
\r EREE
\rin A D+ Z 37
\vEE=\x0b | =3 =}
FEL \w0c | EUE
\xlc oId FEA
\x1d 5 FEA
\xle gz LB}
\x85 2 Z (Cl Ao ZE)
\u2028 = 74
\u2029 T TEA
WA 32004 HA:\v e \f & F AA FF =75t
g EW:
>>> 'ab c\n\nde fg\rkl\r\n'.splitlines/()
['ab c¢', "', 'de fg', 'kl']
>>> 'ab c\n\nde fg\rkl\r\n'.splitlines (keepends=True)
['ab c\n', '\n', 'de fg\r', 'kl\r\n']

T4 AL sep o] FARS
230, PR v % L A £ 8 BEA

split () $&e,

ol A E=

W EAG ol Thal A ul 2 s

£ =9

FsUTh
>>> "" splitlines{()

[]

>>> "One line\n".splitlines/()

['One line']

vl s B9, split ("\n') = oA Ft}:
>>> "' . split ('\n")

['"]

>>> 'Two lines\n'.split('\n")

["Two lines', '']

str.startswith (preﬁx[, start[, end] ] )

%Z],Oeﬂ. O] Z] 7(‘]1:»] preﬁ_x =z /\] Zl'é‘]—ﬂ True % %a"lz—»j-) :——,-E%]‘X]

237} e AFAEY FEol B 5

Utk AR A end = /\}&s}tﬂ 3 F 9 X ol Al H] L

Z°]

£ TddUth

ok O

o —

2 = AS5UTH ABA start 71 Al BEHH I A ANA AAE

H False & 58 F YT} prefix =

A
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str.strip( [chars])

str.

str.

str.

AW} Y EALAAD EALe B
£ AUtk A2ks A U None ol 2,
HFAL G AL obg U th BE g

S B F YT chars A2 A AL FA WS AR
chars 9172] 7| B3k -2 A AT E % Ttk chars A=
ol Al AF Utk

>>> ! spacious '.strip()
'spacious’

>>> 'www.example.com'.strip ('cmowz.")
'example'

7Hg vt 2% o] Al = T3 chars 1A} ks 0] EAEAA A AFH U F A= chars ol = &4+
AU 0 92 A SR A DA AT FANE A E A 40
dE =

>>> comment_string = "#....... Section 3.2.1 Issue #32 ....... !
>>> comment_string.strip('.#! ")
'Section 3.2.1 Issue #32'

swapcase ()

HEAS 2FAE, 2 W Z np7 A2 HE o ZAE e BAMR S E8F Utk s.swapcase () .
swapcase () == s 7} REEA] A H3}A] ol Fo A Al L.

title ()

Dol 7t EAE A AT U A EAE AT HES 2D AF A2 A S EF U
& Ed

>>> 'Hello world'.title ()
'Hello World'

o] YL EL o B ZAE A0 Wi e o] S A oS Ag T o] Al o
ol A A5 SA T, S0k} £ 70 StEAER 7} o] AAE FAATHE A2 o v)FaL, ol

>>> "they're bill's friends from the UK".title()
"They'Re Bill'S Friends From The Uk"

AFAG gl otz AR YD PR FAT F Yk

>>> import re
>>> def titlecase(s):
return re.sub(r"[A-Za-z]+ (' [A-Za-z]+)?",
lambda mo: mo.group(0) .capitalize(),
s)

>>> titlecase("they're bill's friends.")
"They're Bill's Friends."

translate (fable)

722 AR ABEES AL NP D EALY) BAES EAF U wbleS __getitem ()
2 53 A4S FASE AR ook SHw, BB v o A2 Quth FUILE EAE (35
= QALY uble AA £ TH 5 HUE £BY 5 EUth 1 EAE St ol e BAEE
W] A FURE ZAE} BAAL BAFU A% BALNA T 2AE A A 93

None & S F U L wAE A7) AHN e 2 w3 517] 3] LookupError o9& 4o Yth
str.maketrans () & AHg5to] thE P4 Y A ) EAt g e® B g HS vhE 5 st
Axd FAF g ol ek Hoh A H2HE codecs BRES FATFAAL
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str.upper ()

BE Al A 7t EAZ WEE EAE Y BAE S EHF UL s Aol 2 gle EAE 2T
SIAU A £ U I = WE7) (Lu) (Letter, 22D 7} ofbd A9, o] & S0 (Lt) (Letter, A =
Al o] 2), s.upper () .isupper () 7}Fal g 4= 2o Fol A L.

AbEE = HEA S S FUIE 59 A 3139 A E ] JdFUTH

str.zfill (width)
2 o) 7} width Q1 EA+4
48 23 Grol ()
Len(s) HThAAL 2

dE 59

=

o
=2
()
7+o A
p—

—

3 ASCIL '0' FAHE A& A& ALY BAMHE S =85
T FAY ¢l O}‘/}"/}-ﬂ Oﬂ AP = Aoz A gyl width 7}
) ExE S E8E5 Uk

m

—{o F[F
rio 4o

>>> "42" z£fi11(5)
'00042"

>>> "—42" z£i11(5)
'-0042"

2A3: 7o) A 29 AL ol 7px] AAR © BE (N S0l FET A2 S 2ul2A BAGA
Fole A) Ao Ot EARS Q5T Al R EAD 2 EH L U ser. format () AEH o] &
DE2 249 S AL o H T S HE AT 5 AGUTh o YASS EH HAE FuRo] oS

A AL WA DHE U QULE 23 YEIT: S A @ FR) AL ERY LG w2 A

AARZFE I E Ut format ¢ values 7} 3ol & uff (format 2 EA1Q YU Th), formar W52] ¢ W3 B A

T 07l 0179 values ] 2 A& hAIF UTh o] A= C AoJoll A sprintf () & AHE3 % A} vy

format ©] &} QAAE 83, valueS% shube] v = A4 4 4 dFUE’ 22 o, values =
3= o 5

format FA}H o] A Q= FF| ok L2 FIo1 AU S viE A A (@ﬂ%% , AU 2] o] ofof T

WE AL T A o4 £AE £ o) o, WA o] S AT = Lstof
ook

Lo's' 2k BAY A& YR YT

2. WG 7 (A AL B EH“}O] TAEY A B2ZE FAAF YUY (A& E9], (somename)).
3. - Z o (AY A 45 A3 {39 Aol JES Futh

3]

o
k)
m
flo
Sy
o,
ko
B
il
ftlo
bl
o
—°£

4 4 DS E QE AR o (@faEeaT) 2 AGRY, DA ZL values FE) T 24004
9381, WEHa AR e A4 BE 2} AuA AYE T o 3T
5 AR (8 ARGy 0 () heol BUEA ST o chaEE AT 2 A4, A4 AU
o t}g 2404 9187, W e AUE Fo goh,

0 E® QA gA e (i ThE B Q) 9 4P, EAL gt AB HAE REA 5 EA U Fof
T YA WP S BER S B RO FULL G At ZRF g POz B
AT o E Fol:
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>>> print ('

)

has quote types.' %

{'language': "Python", "number": 2})
Python has 002 quote types.

o A9 * ARAE ST 5 YL UTHERA A A 25 o] B2 WE AU Th,

WE Ee 0w e 25U

RS

a

| @ agel (A 84 CHIe 399 asgth & Asgut

O (e A g 9209 AR,

T [EEd g dRos FE 5 0 Fo 76 107 SR 7 T
AT FE T B e W eI 95 ST 0 T B (ST T EATTY

oh.

BEEAC o ) A RS LA UG EA L SAFIh,

S AL 7= JAR, spojdol A Bo3sHA 7] w2l FAIFH UL - & £0°] %14

5d 9 2HUn
A fYe ok e
H [ EE =
3} E
| RE g AT AA £
R R R
o' | T JE8AF gL ()
| ZUPE w8 - d SFEeY ©
x| FE I 1605 (BEAD. 2)
X %E I 16305 (HEAD. )
e | B% a5 A AF FA (READ. 3)
‘B | s e A5 FA (HEAD. 3
R R (%)
T HE A ARAE A, )
g | B 2 g 94 AF ARG AAT A DS Bk A4 oW 2EAAFAS S, | (@)
a3 o w AR 4L AR
G| BE ATA FA AT ARTG AAG AL B A Fod EAF ASFAS AFEeL, | ()
297 o A 342 e
o | FIEAAT EE ol 1A EAIS FEFUh.
o A (epr ()8 83 oA AAE WEFFU. 8]
st | FAE (str () & A0l St AR E MBI oD, ®)
ES %ngwanu»%&ﬁ&®4ﬂmﬂﬂ AT oh. B)
e AR ASHA AL, AFl s AT EAFH YT
rEE:
(1) A B4 R AR 52k Goll A& 825 A A (100)E AT
() A FAL A AR 2} Gof] AP 10x' BE 10X ('x' U 'K §8 F o] AL AFEst- Lk o)k
2y £ A4 g
G) WAl FA4L2 I FA o AT UL A dHEtE i asdS TG
AUEE 25y olst AEleE 24 7B 32 64Ut
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Zgstal Fo =02 XH AR A FFU

=
A=

AUEE 457 I FEANSE AASH 7 BELe 69Tk
=i o

2ol & AT Y OB, 8s MFL EAG Bo] 1\0" o]2ku YA Gt

A
H A 3004 R AYighe] 1e50 2 & Akl theh o f A 82 T & sg o 2 thA| = A syt

4.8 HIO|42| A|EA & — bytes, bytearray, memoryview

ahol 1l 2] Bl o] B & 2 2t5}7] 9l 8 34 bytes 9 bytearray QUTh o) ASL memoryview o

JWZdL2 b
ofsf A1 A= =, ok vholv 2l AA =] Wz 2ol HAF glo] HZ3H7] 8l b‘M ZREZ S AEFUTH

array B-E232-0|E AT SHEEETS4 Wi = 75 244 22 7|2 HolHY o a4 A AZS Add

4.8.1 HIO|EE ZHX|

SO = Al Wl vlol = E 0] g AL B 2 el el 22 ERol ASCI ALz A8
oz HE 2, vhol = AR L ASCH & Hlo| 62 4] T wer § A o7 7hx) B =8 A3 5]
cheps che Yo 2 $AE ARl WA e Helo] Yy,

class bytes ([source[, encoding[ errors]]]
AR 2, ol = el e 2] Be BAY el @3t A2 AT b EAE 2P T o) thth
e 2w ¥ :b'still allows embedded "double" quotes'
e ZW}2F:b"still allows embedded 'single' quotes”.
e AE=UWL2X:b'" '3 single quotes''',b"""3 double quotes"""
Dol ASCIL 2% 31 $ 5 U Th (U QH £ 7= Ang 3 BAG U, 127 2} 2
wfol 1] 2] k2 M Aok o] 2 o] = Al UL E AFEFFo] kol = 2l E] Aol 3123 of itk
271 2B 99 293} 022 W A A€ o 2A0NE AL A 1A 9
AEAE AT 45 g5 YT z‘[ A= o) AA o] = A/ AAE 23510 vlo|E Y g P o] t}oFst
53/5101] th 3k 244 3 U] 8-S strings 2 23 Al L.
SOE AH YR 1 RAL ASCH IAES WOE AT, Wol =8 AL WAL E 59| 28
NRAZAE EAT, A2 720 < x < 256 0] B =% ADH U} (o] AL A3} 2
A ESHH valueError & 42 71Yt}). o] AL wo glo] 4 g 53 2 A o] ASCII 7|Wt 8 48 233ty g7
MiE A% QT eEOT FEIA 2D 5 YA, A2 wol i dolee] YA 45T
o2 7xzat7] e AYUTHEAE Hg] e =S WEAO 7 ASCI & 3Ho] obd nfo] 1 g
o 4-g5H8 o Blol B 40 2 o]0l AU th)
A 9o =, vle] EG ARl = o8] 7HA o W e g vhE o sy Th:
A" dol ooz YK vto]ELD AA|: bytes (10)

ml

i/\

o Ago] olE | EZHE: bytes (range (20))
. W3 ZEEES E A kol Hlo 8 BAb bytes (obj)

W7 bytes = ZFZ A Q.
3]

28] 16215 93] Shtel upol o) v S 37) a2 1625 vhol 1 HlojE & Qs o]
AHA S N5 H AL G, Mol £ e S 1% 6] Ao E Bl 2o Fahs WA
=2 24Ut
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classmethod fromhex (string)
o] bytes Zej2 MA =L Fol W E24Y AAE URYHA vrol=d AAE BHF U B4
AL upol & g T 2] 167157} E 3 o] of 3ku] ASCH &2 A Lt

>>> bytes.fromhex ('2Ef0 F1£f2 ")
b' AxfO\xf1\xf2"

WA 3704 WA : oA bytes. fromhex () &= 28 o]A%ul ofygl BxLdof] 9= T E ASCII
TS AvHYh
HolEE AAE 1635 o7 H3sl7] 913 W e sh=7) 5y th

hex ( [sep[, bytes _per_sep] ] )
Axd o wpo| Enfrh2 A8 40) 16152 BHH 24D A E SelF Tk

>>> b'\x£f0\x£f1\x£f2' .hex ()
'fOf1f2"

=

oy 4>

L

Qg 87 47 e, S 29Y DY EA Lol s i) A EAGY
o} 7 ﬂoiﬂﬂbﬁ?@ﬂﬂ*ﬂ%ﬂﬂ~?@ﬂﬂﬁ bytes_per_sep PN 85
EE

o) Bl 7% 91X A

6%l
+9)
HAES AATULE S5 32 LEZA, 55&
>>> value = b'\xf0\x£f1\x£f2'

>>> value.hex ('-")

'fO0-f1-£f2"

>>> value.hex('_', 2)
'fO_f1f2"

>>> b'UUDDLRLRAB'.hex (' ', -4)

'55554444 4c524c52 4142!

WA 3.5 =7}
WA 38 WA oA bytes. hex()t 1634 282 nlolE Atolo & 7|5 & 4317
A3 A A sep3} bytes_per_sep "7} HATE A AT
Hlo|Ed AR = A A A (FZ2F FAh o) 7l 2ol vlo]EE AA bl s A, b[0] & A7 UTh
WA, b[0:1] & 2ol 19 HPO]E 2 AA7FF Utk (o] A2 Ad A EefolA] BF Zo] 19 EXES
A= "B AE EAEF i 2E Ut
Hlo] EE A A Efﬂ 2 FAFA FA (b'...") S A=, 5 bytes ([46, 46, 46]) Bt} F-8317]
Eoyrth 1ist (b) & AH23Hd u}ole 3 AANE G4 A4 gl AEZ W3 2 95T

x A2 2o A& 81 E EA1e 2x 7} U4 ko] 11 ] ol o] E F o
2} 7he) Thopet = A4 W3hko] 585 91551tk o] = 5ol W o] A
BHS daS0 AUROH FuE damt ol 219 g Hddts 3h9l 234 S 2 A U o
ol 3x ol ], ol 1 %412 Wake Ao eh -8 vl ol bl ol ElS} 3= G AE ghe) WEke
Hh= A WA A o] o] of B} o] E QT EAQ A B4 thEohw ¥ UL,

A3t 3ol 2n AL A A 3ol 2
AZ3hE Mg ke )T U RE
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4.8.2 HIO|E HHE ZHX|

bytearray A= bytes AR Q] 7hH ¥ J Yt

class bytearray ( [source[, encoding[, errors] ] ] )

HFo|E v AA o thst AE 2lHE 22 9o 33 AAHAE &3] WY
e Nl A2AEHAUE7]: bytearray ()
o FojF ZojoJ 0oz YA A2EHA TE7]: bytearray (10)

o Aol ol HEZHEE: bytearray (range (20))
c M3 ZREFS T 7] vlel v tlo] B FA}: bytearray (b'Hi!'")
vpo) = W) A= 74u o] 7] wol, vho] =9 3} vho] = ]2 A4k of A o] Y B vhol =Y
Ho] E wj & Asbell Bl 7HH Al AL AAE Ao
W2 bytearray = 72314 K.

279 1644 R 23] 5h1te] nho] 2o ) S5k 7] W&ol 1625
dutA o 2 A4HE FA AUk gebA, vholE NI e 1Y
HAEE 25U
classmethod fromhex (string)
o] bytearray Z A WA EE= A ZAE AAE Y2 QGsiA viel E v AR & =8 FUTh
AR Mol 5 E A}l 167157} T 55 ol of 515 ASCH £ 98 A5 L]

£ kol e o] B & 4w )
Hel o6 At Fbel Felx

3
—
L
-

>>> bytearray.fromhex ('2Ef0 F1£2 ")
bytearray (b' . \xf0\xf1\xf2")

WA 37914 WA oA bytearray. fromhex () £ A3 o]2® ol BAld ol gl BE
ASCH F9-& A g Yth
o E mjd AAE 1675 BH O Z HEELY] 98t WS T7) gls
hex ( [sep[ bytes_per_ sep]]
ArE Ao vlo]Enttt2 2Bl 1642 BH 3 Eatd AA S S F U

>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOf1£2"

WA 3.50 F7%

WA 3.8 4 WA bytes.hex ()& B3}, o] Al bytearray.hex ()= 1634 &89 vlo|E

Atololl & 71 ZE A4 st7] A8l A B A sept bytes_per_sep M7 A+E A A T
Hhol E wj @ AA = A9 Al AL (B 2ELE A o] 7] wf Zoll, vio] E v A AA| b ol B3l A, b[0] &= 857
Gtk W, b(0:1] & 20| 1] vhol = W AA 7L F U (o] AL AW A3} 2epol 4 mF Aol 19]
£A49E AAHE G2 BALS B2 U
HlolE Mg AR = @% ]—O] Ed gy g J4 (bytearray(b'...")) & A3t =d, 5
bytearray([46, 46, ]) X {357 &Y Ytk list (b) =
A AT P rER HMAT 5 %5—145}
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4.8.3 HIO|EY 1} HIO|E HiE At
Hho] £ A 9} who] = wj < A 2 A AP o AL 22 Pl 7 AR o2} B E
bytes-like object2} A& & o] o] X

Bk
Deuh, Azhe] MERS 7 AR 2 Ao ueh T 4 e

F3: wpo|=d W whol= WG AR ] WA SE AR BAG L WobE ol 5 BAAe] WA=

Bpo £ 93 X2 31837 Sk AT vhRA AU Th o & Sol, Thewh o] Al o Fhith:

a = "abc"

b = a.replace("a", "f")
18]

a = b"abc"

b = a.replace(b"a", b"f")

A vho] =9 9 upo] = W 4L ASCI B3 whol v el 44 & AAeE R, Aol wholv e Yol 2
2+ & )= 33 oF 3t} o] 8] 8k A 3k AFFFL o} of| A tFE U T}

HiL: o)) S ASCIL 7] 4k €14+ AL-8-3ho] ASCIL 7] 5k 4 2.2 A 4% 7] ek-e who] V) vlo] e & 2 4-akw
ool B 7k <4 4 Q5T

Hpo]Ed Bl Hho] E vl A A o] 3 th = vl A == o) 9] o] g H ol H 2} A AHEE o s T

bytes.count (sub[, start[, end] ])
bytearray.count (sub[, start[, end] ] )
W [start, end] AN A A B A D2 sub 7k T H A L 53ste A& SelFUh A=A QA sare

Stend = EetolA~ F7H S 2 AP YT
A B A A2E A9 9 bytes-like object T== 001 4] 255 Aol 9] A4 4= 51 T)
WA 330 A WA AR AJDAZ 00f| A 255 Alo]9] A4+ 3183 Th

bytes.decode (encoding="utf-8”, errors="strict”)

bytearray.decode (encoding="utf-8", errors="strict”)
Fold HolEdR R guYE $ALL B
the e A B A9 9 Az 5

=z

=

Z

_W.

FUth 712 A3 YL rutt-8' YUYtk errors =
SFUTh errors &) 7| B 3E2 'strict! Ad], 7Y
571 QoW UnicodeError & 4278 AUt} o2 7153 3L 'ignore', 'replace'

P oo et AP s A R At R
AEe] BEg HelW £x 3y AHE AL aAA

e MR o

=

.

Z31: encoding A E str o %

ALstd A wpelEgo ) Hlol E M d AX S WE 2L flol 499
bytes-like object & A7 t]Z Qe 4~ Y51}

WA 31004 M 7] = AR Al o] F7H E T

bytes.endswith (suﬁx[, start[, end] ])
bytearray.endswith ( suﬁix[ start[ end]]
Hhol U 2] "l ol B 7} A1 B A suffix 2 B True & E8F 1, lfc“xl ®o False & EF Y
sufic = F0A S AEAEY BEel @ 2% AFUTh A A sarr 4 AFH W 1 AN A AAE
AUt A B A end & AHE0HE o G A1 X oA v E SR T
Y

H]
AT JuAHE) & LY bytes-like object ¥ 5 JF Y Th
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bytes.find (sub[, start[, end] ])

bytearray.find (sub[ start[ end] ]
A B A A2 sub 7) 8o ] [start:end] Well 533t= 7Hd 22 dlo] g9 dE S
A B A O 2} start 2} end = ol FZIHeZ G YU sub 7 QoW -1 & =

@ﬂ%ﬁﬁﬂﬂé%%ﬂﬂmmﬂwwaﬂ%OWMﬁNWﬂo¢%¢%%wW

Far: find() WIANEE sub o] HAE Loto k%‘%‘%dl%&%éﬁok S sub 7} BB 221 2 A
o fE FstH ™ in AMAE 1«}&6}*‘ AL

>>> b'Py' in b'Python'
True

WA 33004 WA A B AlDAR 004 255 Afole] A 58T .

bytes.index (sub[, start[, end ])
bytearray.index (sub[, start|, end] ])
find () HHRBARE B A ALE e 5 Qe A9 valueError & 423Ut

AT A B A A= Q09 byres-like object TE= 00| A] 255 AFol o] A4 4 Q15U T
HA 3304 HA: B AIFXZ 00 A] 255 Alo] o] A= &Sy T)

bytes. join (iterable)
bytearray.join (iterable)

iterable 2] RFo] 8] Tl ol E] A|AAES o]o] Bo]7] GHulo]EY T vlo]E vl g AXE EF UL
iterable ol st r 24 A\ 7] €} bytes-like object 7} oF'd 3ko] YO TypeError & 4O A Yth 24 E Alo]

o] FEAE o] M =S AlF st viel| EQ o v Hiol E v @ A T

static bytes.maketrans (from, to)

static bytearray.maketrans (from, to)
o] A W Ex bytes.translate () o A& 4 9
0 9] 22 Aol A= FAE B YTt; from 1o =
Futh
WA 3.1 F7}

bytes.partition (sep)
bytearray.partition (sep)
swﬂﬂ%ﬂﬂwb%ﬂﬂﬁNﬁﬁé%%l¥%ﬂ%ﬂ%%
Fog FHEIEES EFUh PEAV TAN A go
M o] v w2 i Hho = WQ AAE T AT 3FE S

AAG FEAE A9 bytes-like object D 5 YHUTH

bytes.replace (0ld, new[, count] )

bytearray.replace (old, new[, count] )
EE AMB A2 o0ld 7F new & A 2HA A 28] BAME S S5 U A=A AR} count 7} o] A W,
9] count 7§ B X EHg ] T}

A B A P22 I YA 22 929 bytes-like object D 5 5 T

HIRE E8F =, from ol Y= EAE
- ~like object &) oF 3} 11 Z o] 7} ook

>

2
]
12
<

BT, 2R A 2
o A2 BAEI O HE

>

Far: o] MlA E9] nlo] E v E W A2 A ApE]| ol A 2SR U TH- A E A e AR A A
A A A2 B ).

bytes.rfind (sub[, start[, end] ] )

58 Chapter 4. L{ZHS




The Python Library Reference, £A| H{H™ 3.8.12

bytearray.rfind( sub[ start[ end]]
A B A A2 sub 7 s [start :end] Woll 578dte 7HE 2 /*134 29 YA E FHF U A9 A Az}
start & end = Sehol A Tr|H oz HAFH UL Asd -1 S S8 =Yt}
AAE A B A AL A9 9] hyres-like object == 00l A] 255 Abo]e] A4 4= gl& YT
WA 33004 M A B AIAAZ 00 A 255 Abol ] A& 583 Th
bytes.rindex (sub[, start[, endﬂ ])
bytearray.rindex ( sub[ start end]]
rfind() & BIZBHAIRE M B A X sub & 242 5 Sl BF ValueError & 423 Uth
AT B A DA Q09 bytes-like object TE= ooﬂ/\i 255 Abol o] A4 o AF YT
WA 33004 A AE AJDAZ 004 255 AL 9] A= 583 o)
bytes.rpartition (sep)
bytearray.rpartition (sep)
sep 7} w20 2 p e 9794
Aot renTydIREe
-% E% HD}
A sk :r’-‘:' X}h Q2] 9] bytes-like object D T+ 2}’]5\/]1’4-
bytes.startswith (preﬁx[, start[, end] ] )
bytearray.startswith (preﬁx[, start[, end] ] )
vlol 8] dlol el 7} X A A prefix & A 25 True & 5853, 189X 4O ™ False & E8EF5 Y}
prefix = Fa 2L 8= HFARE S FEol 2 o5 AsUTh A A start 7} Al g HE 2 S 2o A AALE
A ZAZUTH A A end & A A 9 X ol A v & S I T
U

AAS HFAHE)E A9 bytes-like object - A5

1_4

o

bytes.translate (table, /, delete=b")
bytearray.translate (fable, /, delete=b")

A2 7153 AR} delete ] BE HlO) EE A ABLAL, U X vlo] ESS Fo] 7 MR E v 3} ulo| E
Qo] L} ko] = v & A o] BAE-S S el F LIt table 7 o] 256 ] uko] =& A 3] o o] of g}
bytes.maketrans () A EE AFE5l] AT E WHE 4 95U

s U=
FAE A7) 9k &= A gl = table JIAE None S & A A4 A 2

>>> b'read this short text'.translate (None, b'aeiou')
b'rd ths shrt txt'

WA 3.600 4 M7 o)Al delete = 71N = AALZ A AH U Th

Hlo)E & @ uho] & uj &l 2 Aol o) ChS ] A == ASCII 58 who] 1 2] & =
270k A 5t ol 1212 A ato] 2lo] o uho] U g tﬂo]EwrfMﬂ A8 QlFUTh o] A vle] E wi g
WA e v AR oA 25 EA ek Al A 2e AAE A Rl 22l B A 2.

bytes.center (width|, fillbyte |)

bytearray.center wzdth[ ﬁllbyte]
o] width A A A 2] Zh2 el ol B H 3 A A < E*Hég_ S F U AR A fillbyte (713 gk ASCII
230l 2) & AR 8o As Utk bytes AA2] A%, width 7} 1len (s) Bty 2 AW 22 75 A
RE R =N

B3: o] WA =0 vhol= wld WAL AR A B2 st WA A e A9EA T4
K

o]
AE Hsych

bytes.ljust (width[,ﬁllbyte])
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bytearray.ljust (width[,ﬁllbyte])
4oz Ad8 AN $4Ee Aol widh O A ALz AT A flbye (722 ASCI
29 o] 2) S ARt AUtk bytes 2A Q] A%, width 7} 1len (s) Rt} AU 262 F ¢ A9
AR 27} vk U,

Z3r: o] M=ol vlolE wld WAL AR} o A 52 A kUt HATE A b= A2 A
A A S s U

bytes.lstrip( [chars])

bytearray.lstrip( [chars])
A HRO EH A A B AT 29 BALE S Bl F LTk chars AR A AT o) £ T2 4| SHs o]
V) AlAAYYTH- o] 82 o] WA =7} B ASCI 2219} A H thz b vk ok A2k A
None ©| 249, chars A2} 7]2 k2 ASCI &9 = A A 8t =% Ut chars A= HFAH7F obd Ut
RE 2ol AAFG YT

>>> b' spacious ".lstrip()
b'spacious !
>>> b'www.example.com'.lstrip(b'cmowz.")

b'example.com'

A AE vlo) E ko] vlol ] Al B2E= A9 9] bytes-like object 4 5+ 5 T}

rlr
oY,
o
PN
)
o
%)

Far: ol M= vpolE v g W A2 A A ol A F&etA] ks U th- MAE A ¢
A AAE Ut

bytes.rjust (widih|, fillbyte |)

bytearray.rjust (width[,ﬁllbyte])
c=xo g AHEY A EAERE Z o] widh 9 /\]-ﬂ/\i %aﬂg—qq A A= ﬁllbyte(ﬂ%%,}% ASCII
2ol E /\}-—9-?5}-03] AxUth bytes AR FF, width 7} len (s) Btk 2 A Y 22 49 A&
X727} gk ek,

Far: o] WX =2 vpolE wjd M A2 A ALE] ol A F A ks U th- MAE A ke A2 A 3
A AR E wHE YT

bytes.rsplit (sep=None, maxsplit=-1)

bytearray rsplit (sep=None, maxsplit=-1)
sep & T At A]%*E AbEete] vlolyE] Al AAE 22 F o A B AFAE sy th maxsplit ©]
FolAE 7 2 EZ o A Aﬂ maxsplit ¥ 2] 3 Ytk sep o] A F = A kA None o] W,
ASCIL 84 £ A 90 2 o] F0]7] BE A H A AAE FRAUT 2ol 4 2elais A4S A2 e,
rsplit ()& ot A ZHA|8] A8 E split () AR :

bytes.rstrip ( [chars])

bytearray.rstrip( [chars])
A73E TP vl EZF A AR A A2 BARES EBF U chars AR Al A D vlolE AgHe A4
3h vhol Ul e] Al A2 Th- o] 52 o] B4 =7} M ASCIL £ 415} AHg Hths AF4 S vk g T
A 2F=] A1 1 None ©] 214, chars Q1A 71272 ASCI &9 & A A= S U T chars Q1A= 0| A7}
o Uth BE gt 2ol AARYT:

>>> b' spacious ".rstrip()

b’ spacious'

>>> b'mississippi'.rstrip(b'ipz')
b'mississ'
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11[>

A A kol E gho) vpol v 2] Al A L= 9] 9 bytes-like object B 5+ Y5 U

FHar: ol Wi E vholE v d WA 2 A AL oA F A AU th- WA A e AF2A 3

A A7 2 W5 o

bytes.split (sep=None, maxsplit=-1)
bytearray.split (sep=None, maxsplit=-1)

m]ru

sep B FEA AALRZ G} o2 AALE 2L N
45 1 %7} ohd oTmemmm%§ﬂ¢@%qqu+aaAthmmmwuiﬂmA
248 714 A FUEh. maxplit o] A=A GEAL -1 o]}

BE 2] BEolguth.

I

sep o] T, ALH FEA = Fol A A Wl E AAANE L &= A2 YT (A& £,
b'l,,2'.split(b',") = [b'1l', b'', b'2'] EEHHF L]r/}) sep?lx% HE|Hlo|E AR AE
FAE 4 JSUTH (A E S0, b'1<>2<>3" .split (b'<>') = [b'1', b'2', b'3'] EEHE

yth. AZE FEAZ QA EAE U, U AR o ErJra‘r b''] Y [bytearray (b'")]
S S YT} sep A A= A9 9] bytes-like object Y 5+ Y5 Y T}

l
m

2
it
il
=)

>>> b'1,2,3".split(b',")

[b'1', b'2', b'3"]

>>> p'1,2,3".split(b', "', maxsplit=1)
[b'1', b'2,3"]

>>> p'1,2,,3,".split(b', ")

[bll', bl2l, bll, bl3¥, bll]

sep ©] 1% 7] 97} None o] ¥, T} Ytk 148 ASCIL 39 £ T2
FEAR 1, A AT AW o Tl B 3 E A U A LA 2 B
BeUTh A0, 1 ABALASCH EH T2 2HH A ALE None FEAE Lhr
ey

As =9

rlm
r{m
s
[eld] mg
kI
)
oY
o
a
ofo

rE
ru]m

>>> p'l 2 3'.split ()

[b'1', b'2', b'3"]

>>> p'l 2 3'.split (maxsplit=1)
[b'1', b'2 3']

>>> b 1 2 3 '.split ()
[b'1', b'2', b'3"]

bytes.strip( [chars] )
bytearray.strip ( [chars] )

A5G o] EFAAR ADAe] ARG B ZUTH chars AR A AT uho] & H 3L 24
She ko] v e Al DAY UT- o] BL of WA =7} B ASCH 2 A9} AL§H The A4 vk gh T
A2EE] At} None o] 2}, chars AX}2] 7] 2 2H-2 ASCI -2 WS A ASIE = U T} chars Q1 A= S ALY
HuAZE ob Ut B g 2 3ol Al AH Yt

>>> b' spacious '.strip()
b'spacious'

>>> b'www.example.com'.strip(b'cmowz.")
b'example'

A AS vkol E gre] niolu 2] Al A A2 2| bytes-like object 4 5 55U T

Far: ol M= vpolE wj g M A2 A ALE] ol A F2EHA] ks Ut WA A ke A2 A 3T
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M AAE U T

dho] =l 9 uho] = W AA| o] g T vl A== ASCH 58 ol ] W Ale] ALEL 7R 5] 9ol
whol 2] o o) ol 218514l ok F Ltk o] A1) wpol = whd T A =& BT A 2] oA A5 5 b thAl
SECEEER R L8

bytes.capitalize ()
bytearray.capitalize ()

7} vho] =7k ASCIL #ALZ 345 3 3 WAl vho| Ex AR, AL £ AR BE AALe
HAE-S 25U Th ASCI who] =7} obd gh5-S W3] A ¢hu AgE U
Fam: o WA= vhol= WG WAL AR A BA5A G AR A = AP T

A AAE Ut

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
EEASCH Y] A< @AY @34 01X & 2 7]l e} spibit 22 o] 48] ASCH &5 o] 22 %] 25}
NP2 BAE S 2 E Ut ¥ 9 2] +& wabsize vlo] Evpry AU o) (7] 2 k2 8011, 4 0, 8,
16 5o § 1A E AZFUTH. A/ ALE G517 Sl A do] 002 AAFFH I A|ALE vlolE
S = AARU T BFo] EZFASCIN R & AF (b '\t ") o[ |, @A &o] th2 | 9] 2] 2} Zobd wfj744] shit
o] e AF o] EAZFAFIH Y TH (F BA AHAl = BAME A] ks U th) @A) vhe] E 7L ASCIT 7l 34
A" \n) E=AHA L (b'\r") oJH EALH T AR G2 022 AAFF UL ThE ol Ex
HAE A a1 BEALE 1 @A) 2 A uf) vpo] EZL o DA A=A BAgle] 18] S 7 T

>>> b'01\t012\t0123\t01234" .expandtabs ()

b'01 012 0123 01234"
>>> b'01\t012\t0123\t01234"'.expandtabs (4)
b'01 012 0123 01234"

B3z o) M=) uho] = A WAL AR oA BABA U TH WA A e ASEA A
A A A 2 W5 o,

bytes.isalnum ()

bytearray.isalnum()
ANA2e] BE vto] EZF &abdl ASCIL # AF = ASCIL A X o] 21 AJ A 7F vl o] Q1A ¢
oW TrueE EHF1 22 A Yo FalseE EFHEFUth. &ubdl ASCIH E A=, AJE A&
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' o 9= HlolE ZFd U th
ASCII A A= A A2 b'0123456789" o Q= ulo] E gy th

dg =9

>>> p'ABCabcl'.isalnum/()
True

>>> p'ABC abcl'.isalnum()
False

bytes.isalpha ()
bytearray.isalpha ()
ANAxe BE vto]EZE & abul ASCII & A o] L Al A A7 vlo] QA o™ True

2 2851 284 oW False® T F U Luul ASCH B A&, Adx
b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ' o] 91+ v}o]E ZkJ Yt}
d5 E49:
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>>> pb'ABCabc'.isalpha()
True

>>> p'ABCabcl'.isalpha ()
False

bytes.isascii ()

bytearray.isascii ()
Al a7 dlo] JAY A|F A BE HO]EVZFASCIY Truegs €851, 194 oW Falses
E 2] & Ut ASCII vlo] E 2] ¥ 9= 0-0x7F Y Y th

WA 3.7 7}

bytes.isdigit ()

bytearray.isdigit ()
ARA22) BE vho] E7EASCH A 21450 W AlAATL o] 9] @O W Trued B FT 18R gow
FalseE E8FUTH ASCIT A A4+ Al B2 1'0123456789" ol Y= vlolE iy th

e Ed9

>>> p'1234"' .isdigit ()
True

>>> pb'1.23'.isdigit ()
False

bytes.islower ()
bytearray.islower ()

A B2 Aol = dte] ASCH AF A7 91, ASCIH T2 A7 90 Trued, 28X ko H Falsed
=dFYth
dEEd

>>> b'hello world'.islower ()
True

>>> b'Hello world'.islower ()
False

ASCII A8 A= AP A b'abedefghijklmnopgrstuvwxyz' o 9+ vlo]E zkd Ut} ASCI tf &
Al=, Al B2~ b' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' o] 9= vlolE ZF Y th

bytes.isspace ()

bytearray.isspace ()
Al 2n2] R E O] EZFASCI s o] 3, AlF 27 v]o] QA ol Trued SEF 2184 ggow
Falsea Eﬂ Yt ASCII 3% # A= Al A2 b' \t\n\r\x0b\f' (&5 o], |, & vl 7] 2] A
e, o4 8, & J5)o A= velE gdyth

bytes.istitle()
bytearray.istitle ()

A F27FASCH Al & Al o] 231 A F A7) Y A] 92O Trues EHFA 1392 O H Falses
SRS Utk (A= Ao]2) o Helo] thak AT L bytes. title() & FRIAAL

dg 9

>>> b'Hello World'.istitle ()

True

>>> pb'Hello world'.istitle()

False

bytes.isupper ()
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bytearray.isupper ()
A 2o Aojx o] ASCIH & A7} 9131, ASCIH A B A7 QLo Trues, 12X oW Falses
=85 Yrh
= =]

A& EH

>>> Pp'HELLO WORLD'.isupper ()
True

>>> b'Hello world'.isupper ()
False

ASCII &2 F A= AW 2 b'abedefghijklmnopgrstuvwxyz' o 9+ vlo]E ZEJ Yt} ASCII )&
A=, Al DA b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o] 9= Hlo]E ZF Yt}
bytes.lower ()

bytearray.lower ()
55 ASCI = AFE sl & 4

ol & Eu:

.

rﬂ

o

A2 WG A A0 BAHE

b asieg

S

l

>>> b'Hello World'.lower ()
b'hello world'

ASCII &8 A= A A b'abedefghijklmnopgrstuvwxyz' o 9+ vlo]E 2k Ut} ASCI tf &
Ab=, Al B2 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o] 91+ H}o ]E g}%]blr/}.

Fa: o] A= whol = g WAL Aell A FAA AUt BAH A Gt BPRA G
A AAE g T

bytes.splitlines (keepends=False)
bytearray. splitlines (keepends=False)

ASCII & A A Ui vl v 8] Al 829 & g 2EE 8 FULE o] WM EE £ Ukl universal
newlines <& AH&FUTEH keepends 7} FF 02 F oA A A] ¢ 3 A g AEof F vbE 2 X3 A
acaBi=N
dE 59

>>> b'ab c\n\nde fg\rkl\r\n'.splitlines/()

[b'ab c¢', b''", b'de fg', b'kl']

>>> b'ab c\n\nde fg\rkl\r\n'.splitlines (keepends=True)
[b'ab c\n', b'\n', b'de fg\r', b'kl\r\n']

TFEA A AL sep o] FO)H L W split () 2k 2E], o] WA EE Wl A A2 YA W B AES 57
Fa, wpA g S ke A £S5 HEA s dth

>>> b"" . split(b'\n'), b"Two lines\n".split(b'\n")
([b'"'], [b'Two lines', b''])
>>> b"" . splitlines(), b"One line\n".splitlines/()

([], [b'One line'])

bytes.swapcase ()

bytearray.swapcase ()
EEASCH 2828 al g 242, 1 R vpd7k A 2 A8 A A a0 BAE g S E T

d& E49:
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>>> p'Hello World'.swapcase ()
b'hELLO wORLD'

ASCII &2 F A= A]B 2 b'abedefghijklmnopgrstuvwxyz '
A=, Al DA b ABCDEFGHIJKLMNOPQRSTUVWXYZ ! o 9=

o4 A e,

RS 0]—;(]

1 o

.swapcase (
9, ASCIL ol A Al o

o] 9= Hho] E gk Ut} ASCII o 2
o] E gr ok

str.swapcase () 2= B vtol ] WA o] F-% &4 bin. swapcase ()
ol AUk oo UTE ZAEA AukA o A YA

F3: o] WA =o) vpol= v L A A2l ol A B2}

M AAE Ut

[o)]
ey

Yr}- @45

bytes.title()
bytearray.title()

Tro] 7} ASCII T2 4h2 Al 453 Lh 2] #2452 28749 4% 7 of
B U Aol gt vhol= e £33 A e AHE d U

& =4

N R DR SIEE PR PN

ANE
=

>>> b'Hello world'.title()
b'Hello World'

ASCII & FA}+= Al P2 b'abedefghijklmnopgrstuvwxyz'
A= A A b'ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' ©f 9=

A o] 227k gl e,
o) B ZL Tl B ZAEY AL O R B TE Ao} 5

o 914 ko] = 9 LT, ASCII tj &
dpo]E 3t Ut the B E ulo]E ghe

”%ﬂﬁ&EﬂW%%%ﬂi%J}Eééiﬂﬂ%ﬂ%ﬂ%%@§ =
A3t A7} obd 5 duch:
>>> b"they're bill's friends from the UK".title()
b"They'Re Bill'S Friends From The Uk"
AL At} okE2ER T o e S d PEe TAT S dsUch
>>> import re
>>> def titlecase(s):
return re.sub (rb"[A-Za-z]+ (' [A-Za-z]+)?2",
lambda mo: mo.group(0) [0:1] .upper () +
mo.group(0) [1:].lower (),
s)
>>> titlecase(b"they're bill's friends.")
b"They're Bill's Friends."
F3: o WA= uho] = M WAL AR A SRBA - WAR A e A L2 G4
A AR E B o
bytes.upper ()
bytearray.upper ()
BE ASCI £FAE $1D th2A2 A A AL BARS SejF UL
dgEH:
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>>> pb'Hello World'.upper ()
b'HELLO WORLD'

ASCII &2 F A= A A b'abedefghijklmnopgrstuvwxyz' o 9+ vFo]E ZEJ Yt} ASCII )&
A=, Al B2 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o] &= vlo]E 7k U th

F3: o WA= uhol= i d WAL AAel DA FAA BT WAHA G B2 G
A AR E g

bytes.z£ill (width)

bytearray.z£ill (width)
Z ol 7} width A AN A2~E THE7] 9131 ASClIb' 0" A4S A&l A2 A4
AR R %ﬂm+wwf'Luzf44Mﬂohw%Aﬂm%%as
A S 75, width 7} 1en (s) ok Z AU 22 F-¢ A A5 SHF U

dE 59

2o BARE B F YT
A H UL bytes

>>> p"42" . z£1i11(5)
b'oo042"
>>> p"-42" . zf111(5)
b'-0042"

FaL: ol M= vpolE v g WA 2 A A ol A F&8A] ehsUth- MAE A
A AAE Ut

rlr
oY,
o
PN
>
o
™
>

4.8.4 printf AEIY HiO|L{2| ZOHE!

Fa: of7]o] A9E 9 QAL o 1A AWAY 0 R E ()8 Fo] FEF GA U el E Luk= B4
Fe ) FUE PR EAREC] AB U A4 gol FEEE SAUAD 49 FER oo}
Fueh

H

A Ak }( EE). o7 1lol v g
(format & vFo] A g Alﬂm‘blt}
gy %CO*OMW sprintf () &

vho] A 2] 7\]% AA = S7FA e W ik
g == X3 dA g1 = gttt format $ v
format ‘HTA H2 A= 078 0179 values & 2 42 A H YT} ©]
AHEote A v T

format ©] 3] AAE 8 F3HH, values = 3] ¥ 75 A
format whol U 2] Al A2 A7 7 A A SHE B 52 52 2L FEo
of oF Yyt

HE A= T ol 248 28 o 22 74 S ASS T T, WHEA] o] AR vrelof

o

AdsUths 222 oW values =
3 AA (

o}
S1E S, g4 )

2. |3 P: 252 SN ZAEY AE2E FAAFE YT (A& €91, (somename)).
3. MBS (A A AR HE 53 Ao JFES 5‘4"/}-
4 )

= *
=z .
R TS PRV o T A
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A () Tl

AUEAFFUT 5 G223 2 AR, A4 FUEE
2 404 9137, MBS 4

W Aol gk

6. 4o]

AEEER
,9_%% ?_]_X 7]’121/‘:]L']B](EE‘E D]'%UH% t_yo:]) ?_]. 76‘"?“;‘3 O]L‘]B] }\‘I%_‘/_\_ 7“]]]01] o]_li %]'ué/\ﬂ% ‘:‘]}E/\] o
Bz vl2 Hol 2949 P 71 E 252 EHA Y E =T ok gt P 7= =g 7HES
WP o e At o g o

>>> print (b' has quote types.' %
.. {b'language': b"Python", b"number": 2})
b'Python has 002 quote types.'

o) A% * AAAE NS

O
He S 2= 23 2

mf

(A A9 v B2 o) Ao ety fEU .

g o=

1

| el (o G Ceel A i eh & g e

0T | AEe 54 ge] 47002 AgULh

— | Wud ge A% s AaUh(E G EoAd 0 uug FA T,

T (&0l RE G As R el d g ool Nk FAFUCH S H 1 4G G
oh.

T S EACH o ) A AE S S AT Ee o] SAFIED.

ol 42 (h, 1, 1) £ AFT T AAR sto] WA dstA] k7] W 2ol FAF YN - & 5°] 21d

Ho X =

e =

O R g AT AR

it Re Sl A AR R

o' | F% SlE=87 gk )

'u' [ EUSE FE - A ST ®)

'x' | R =163 (2 FAD. @)

X' | FZ = 1635 (HEAD. &)

'e' | B 27 AT A (&2 AD. A

'E' | 5 a5 A FA (HEAD. A3)

£ B e A 34 A

T EE e AT 9. )

T SR a5 AL A ARG AAT A s RO A Gow 2 A AT AT BT, | @)
294 ow A5 F4L AT

| % 249 9 AF T ARG AU ATE £ A God TEAAFTAEAEIL, | @
287 od 435 B4L A

| ARl Sl E (A EE 2ol el vol el AAEE AEFIEh.

BT el e A (N ZEET S GEAT_bytes_ () 7 9= BE AN, )

's'] tst = bt of WA olw spol 23l A e AHE- o of fh e )

'a'| HFO]E 4 (repr (obj) .encode ('ascii', 'backslashreplace) & AME3lo] BE 3}o] | (5)
A AAE Ay .

T e a8 ola SO A BT A g o] oF A @

| A A A U, ATl v B EAR T
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}_,—:_E
(1) oAl A2 A AR 2 Fell AP 8 A A} (" 00" E AAFYTH
2) A FAL A AR S2F ol A3 rox' e 0X' ("x' U X' 78 F ol AL AFR3l Lol nlet
g yh E A9 U
(3) WA P42 2 FHoll A7 A it 3 ar S YL
U5+ 25 olst A5 245 7122 6 Y Uth
4) A A Aol G 2SS 2T Holl =02 AAHA S5
AEEE 254 A9 &2 ARSE 2R 722 6duth
(5) BEE7INolgtH, Y2 N FAE Z YT
(6) b'ss' £ HAHJF YL IR W 3x Al = A= A A=A s Th
(7) b'sr' = AAH A5 UTh A RE3x Al g =0 A= A AFH A g5 UTh
(8) PEP 237& =3} 2
Fa: o] MM =Y vieo|E wj @ WA A AR o A F2EHA] ks UTH- RAH A 9= B2 A A A
AANE HEUTH

PEP 461 - bytes £} bytearray ol % | & 37}
WA 3.50] 7}

4.8.5 H22| &

memoryview AA|E= ol I

9171 g o,

class memoryview (0bj)
obj & ;d—z Z3= memoryview = ?_]'S Yt} obj =
24 O]_ W& AA| o= bytes & bytearray 7} 55Ut

24 Bt= NS 2, Qe AA obj ol 23 2 2lE =

A memoryview &=

bytes @t bytearray 9} -2 W2 2t P9 A9 84+ shte vlo] Eo| A vt
Z2OEPE2H 2 R4E M 5 UTh
len (view) & tolist & Ao} Z<5 Ut} view.ndim = 0 o] Zo]
| ol ol ol Sl 249 A5k Dotk LAY A, B
2

Zdolot TS Uth itemsize O EBREETY &
memoryview = £ gfo] A A dl AL A5t

wE

844 ol

=W Z2EE 2 AASE A W dol o B4 glo] A2 4

o 222 g Adsfob gyt MY Z2EES

2 w9 e,

,array.array 2

1994ttt view.ndim =

>>> v = memoryview (b'abcefg')

>>> v[1]
98

>>>
103
>>> v[1:4]

<memory at 0x7£3ddc9£4350>

v[i-1]

(TF= soTAToll A%)
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(o] A sl o] A A M A%)

>>> bytes(v[1:4])
b'bce'

o T Mg 9
9% AU v SuHE YO = Shte] 942 B AR WEe B £ 3hte A5
e REZ QSN T4 A5 U B v R 953) ndim 7|9 A2 2 FEE A4S
T‘aﬂqﬂﬂﬁmm°4ﬂ¢ﬂwﬂﬁ}%Wiﬂ%%dﬁ%iﬂﬂ%§¢%€qw

thg-2 no =7} obd G419 o Ltk

fR
k!
ofr ﬂ]lO

>>> import array

>>> a = array.array('l', [-11111111, 22222222, —-33333333, 444444447)
>>> m = memoryview(a)

>>> m[0]

-11111111

>>> m[-1]

44444444

>>> m[::2].tolist ()

[-11111111, -33333333]

S5 A 7L 7] 5 5HE, W Ee Bt ARY Setol 2 B9 AAGUTh 27 WAL HEHA
gtk

>>> data = bytearray(b'abcefg')

>>> v = memoryview (data)

>>> v.readonly

False

>>> v[0] = ord(b'z")

>>> data

bytearray (b'zbcefg')

>>> v[l1:4] = b'123"

>>> data

bytearray (b'z123fg"')

>>> v[2:3] = b'spamn'

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: memoryview assignment: lvalue and rvalue have different structures

>>> v[2:6] = b'spam'

>>> data

bytearray (b'zlspam')

(B), (b) (¢) @AY 3IA 7F (817] A-8) T dAA v JFe A A 7hs Uk A=
)

hash (m) == hash (m.tobytes ()) & Ao r}:
>>> v = memoryview (b'abcefg')

>>> hash(v) == hash(b'abcefg'")

True

>>> hash(v[2:4]) == hash(b'ce')

True

>>> hash(v[::-2]) == hash(b'abcefg'[::-2])
True

WA 33014 WA oA LAY vl e HE Sepol AT 5 gt oA F4o] (B), (b), (¢) 2
Qe Ww el i oA Fs g o

H A 3404 HA: o]A| W R HEAZEO R collections.abc.Sequence & & Ut}

WA 35004 M o)A MR R A F22 d94E = A5
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memoryview = B 7} HIAEE 7R 1 &5 YT}

__eq__ (exporter)

H| 5. 2] 72} PEP 3118 A& 2 (exporter) = Th2 7 22 2 & W& uff Zrha vja gyt 2ol
Z=3l0 5 AR ZH A BT} struct B sto] s A E w) & el ghel 2

=
A tolist () 7F A D8tE struct 4 E2E 9
tolist () v w=ZSH Yt

F

>>> import array

>>> a = array.array('t', [1, 2, 3, 4, 5])

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.0])
>>> ¢ = array.array('b', [5, 3, 1]

>>> x = memoryview(a)

>>> y = memoryview (b)

>>> x == a == y ==

True

>>> x.tolist () == a.tolist () == y.tolist () == b.tolist ()
True

>>> z = y[::-2]

>>> z == C

True

>>> z.tolist () == c.tolist ()

True

FA 2AL O] struct ZgolA ALE A Fod AA= F4 ZA Aok HlZF U (F 4

A3 w3 U g ol ZEiehs 2% Th:

>>> from ctypes import BigEndianStructure, c_long
>>> class BEPoint (BigEndianStructure) :
_fields_ = [("x", c_long), ("y", c_long)]
>>> point = BEPoint (100, 200)
>>> a = memoryview (point)
>>> b = memoryview (point)
>>> a == point
False
>>> a == D
False
2% a5 2Rt bR R, Wwe) AR Ay is wAMEY = wHAHEA e
& Atk
WA 33004 WA o] MANAN = 5 AT =2 W E FX2E FAISHL 9A HZ 2] E L
Syt

tobytes (order=None)

oo HolEHE nfolEd R EAF U ole 2 ol bytes AAAE TEoE AT 55
Fuch

>>> m = memoryview (b"abc")
>>> m.tobytes ()

b'abc'

>>> bytes (m)

b'abc'

2A% ujde] ¢ AT RE 225 vlo| =8 NBste] YP U P 2ER WE AT T
tobytes () & struct & TRl flv A& £t & FA FALES ALIYTh
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WA 3.8 F7}: order={(C), (F), (A)} & & A5 UTh order7} (C) Y (F) oW,

ERED

HolH/C U EES £AR AP Uh A% 5o 49, (A) & B4 Hmele] 333 AR L
SR ) 53], w2 e) W 2 A7 BEF U A5 Aol A ek o) 49, Hlol el WA

C=Z M3 Yth. order=None- order=) C) 2} Z5 Ut

hex ( [sep[, bytes _per_sep] ] )
B3 e} ZHulo| B2 £ el 16142 RIS £AL AR EAF UL

>>> m = memoryview (b"abc")
>>> m.hex ()
'616263"

WA 3.5 =7}

WA 380 WA bytes. hex ()} B3}, o)Al memoryview. hex ()= 1624 &8 2] v} o]
E Ateloll +& 7125 A A st7] Ssl A= A sept bytes_per_sep Wi 7} A5 A D F T
tolist ()
W3 o Ho|HE 8459 g2ER EHFYTH
>>> memoryview (b'abc') .tolist ()
(97, 98, 99]
>>> import array
>>> a = array.array('d', [1.1, 2.2, 3.31)

>>> m = memoryview(a)
>>> m.tolist ()
(1.1, 2.2, 3.3]

WA330A WA tolist () & oA struct BE WY BE &Y w4 vl ol Bl B A3} thA}-4d
A2 AAgUTh
toreadonly ()
W2 J AR ¢7] A8 wds vk d R 7 A= HAEEH A Fsuth
>>> m = memoryview (bytearray (b'abc'))
>>> mm = m.toreadonly ()
>>> mm.tolist ()
[89, 98, 99]
>>> mm[0] = 42
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: cannot modify read-only memory
>>> m[0] = 43
>>> mm.tolist ()
[43, 98, 99]

W 3.8 =7}

release ()

W2 § AA oo =28 S5 v A AU Be AR Hoh 2 A

_I_ETB:I 3}

=2 u -

U o], bytearray + O]/\lﬁoiiﬂ
release() & € &3 753

z4
Fulg] o] A8t AL A At B8l A1

6‘ =
OlHANEZLEEE F, Ho gt o o] A4t valueError & o Ut (H H 3= 2

T A+ release () AL o Q] )

>>> m = memoryview (b'abc')
>>> m.release()
>>> m[0]

(=

S o] Aol A%

4.8. H}o|L42| A|RHA & — bytes, bytearray, memoryview
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(o] A sl o] A A M A%)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

with 22 AHSA AHAE A 22 B2 v a3 ¥ 5 Jd5yth

>>> with memoryview (b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

B A 3.20] F7}.

cast ( format[, shape ] )

HE2g FEMEL ZAoYy Bz sfag Yt shape & 7] 2 g2 [byte_length//
new_itemsize] 9lu], A7 R/l Axpe o] By o mluich. ke ghe A2 v % e] ol A5
W3 2kl = BARE A sy th ADEH = ALY 1D ->C-A%5 FC-A%5 > 1IDYYTH

A YA struct B9 B 24 WolEE B0 AR UL §4 F shhe ol = 34
((B), (b, (c))olo]oF Fich. Azhe] vho| = Zoli= Ael Aol 9} Pokok Fulck.

1D/long & 1D/unsigned bytes & 7] 2~

>>> import array

>>> a = array.array('l', [1,2,31])
>>> x = memoryview(a)

>>> x.format

lll

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

>>> y = x.cast ('B")
>>> y.format

IBI

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

1D/unsigned bytes & 1D/char 7| 2~ E :

>>> b = bytearray(b'zyz")

>>> x = memoryview (b)
>>> x[0] = b'a'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview: invalid value for format "B"
>>> y = x.cast('c")

(TH& SOl ATl A1)
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(o] A sl o] A A M A%)

>>> y[0] = b'a’

>>> Db

bytearray (b'ayz')

1D/bytes & 3D/ints 2 7| 2~ E $F & T} A] 1D/signed char & 7| A~ E :

>>> import struct

buf struct.pack ("i"*12,
X
Yy
>>> y

(Lro,

>>> y

>>>

*1list (range (12)))

>>>

memoryview (buf)
x.cast('i', shape=[2,2,3])
.tolist ()
1, 21, [3,
.format

>>>

4, 511, [le, 7, 81, [9, 10, 11]1]

T

>>> y.itemsize

>>> len(y)

>>>
48
>>>

y.nbytes

y.cast('b")
>>> .format
lbl
>>>
1

>>>
48

>>>

48

.itemsize

len(z)

z .nbytes

1D/unsigned long = 2D/unsigned long & & | A E :

>>> buf struct.pack ("L"*6,
X memoryview (buf)
y x.cast ('L', shape=[2,3])

len(y)

*list (range (6)))

>>>

>>> =
>>>
2
>>>
48
>>> y.tolist(

(o, 1, 21, [

y.nbytes

)
3, 4, 511

WA 3.30) &7}
WA 3504 WA vlo]E

[e) =

e,

Al JE =]
2 /b4 9)7) A4 ol ERHEE A8 5 AU
obj

w22 7o sh A

>>> b = bytearray(b'xyz"')

>>> m = memoryview (b)

>>> m.obj is b
True

W7 3.30) 7}

4.8. H}o|L42| A|RHA & — bytes, bytearray, memoryview

73




The Python Library Reference, £A| H{ 3.8.12

nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()). gjgo] I
A A B vpol & 2 UIeh. F Len (m) 7 28 B2+ f It

49 )

>>> import array

>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview(a)

>>> len (m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

>>> y.nbytes

12

>>> len(y.tobytes())
12

>>> import struct

>>> buf = struct.pack("d"*12, *[1.5*x for x in range(12)])

>>> x = memoryview (buf)

>>> vy x.cast ('d', shape=[3,41])

>>> y.tolist ()

([ro.o, 1.5, 3.0, 4.5, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

v A 330 E7}.

readonly

R 7E e 7] AEAA ARE HEH = =23k

format

Bl 7t g 2o] Be WA (struct BE AHY) S EFE BALYUT Ww e H
u

Ag 2+

EREH 499 P4 FALE B0 = YA AR WM E(, tolist ()€ DA HoJHE

Td 84 PAo= AP Y

WA 3304 HA: 'B' AL o)A struct EF Tl Mt APt o] A2
memoryview (b'abc') [0] == b'abc'[0] == 97 o] ¥& 9| n g}

itemsize
W2 {740 A7) (Mol E):
>>> import array, struct
>>> m = memoryview(array.array('H', [32000, 32001, 320021))
>>> m.itemsize
2
>>> m[0]
32000
>>> struct.calcsize('H') == m.litemsize
True

ndim
o227k vheh & o wi e 3 S8 vheh & 4
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shape
N-ZHd wj = A o] w2 e] o] Rfg 7Hel7lE, 2ol ndim A2 FEdyth

=
H A 33004 HA: ndim=0 ¥ o] None thAl ¥l =8 |23}

strides
Qo] 2 Aol ha) 2 245 F2shee] B2 ol £ AT, Dol ndin 9 e
E o
FZ9Ych
WA 33004 WA ndim=0 < uf] None Al ¥l 5Z8 A F 3}
suboffsets

PIL 2B v Gofl A o= AR gyt g2 JE AlF-8dyth

c_contiguous

227 C-Ad < AAE Yt = =23k
W 330 =7}

f_contiguous

HEE 7 2EG A% AAE YEE =25
W7 330 F7%
contiguous

H R g7} A< AAE YERY = =2 gk
WA 3.30] F7}

49 %l

Lok

I3l — set, frozenset

A e AAE AR B2 512 s AN 4 e AAAY T QWAL SEE BN AL A
ArolA] F8 A AL BT, GAE, AT, B AA G 22 53 A4 ARSE AUk (2

o
741—3]0]142,_ WA dict, 1ist, tuple 22 Y collections &

g2 dd M3 A7t 2, 32 x in set, len(set), for x in set & AGIUG. A7} g+
ZaMeolng, 2 4 JAUAY AHE 71534 SFFUTh et J T2 AP A, Setold B+
71 e} Al A28} F AL 5 2S A 9 EHA] kUt

AR F 72 WP o] dFUTh s JJrfrozenset set L 7YY T — W $E add () Y remove ()
S} HAMEE /\}%3}04 W7 “—’F FuUth 7] 7] Eﬁ—r"ﬂ A ghel flew 9 e 7] e e
Ao 942 AT S ¢l . frozenset L BHO|L A 7Hs U — TEZ Fofl &= ‘H*"“"

WFE 5 Qe oh ek S AU 2] 7] bR Q13 A4 2 AL S S5 T

b Z] CL%}E set-2 (frozenset 2 o' Ut} set YAAAHRET ol S &S Qo 422 7+ EH
oA g E 4 g5yt o & E9]: {'jack', 'sjoerd'}.

2o o) AAAE 2A A5

class set ([iterable][)
class frozenset ( iterable])
iterable | A] S A E F 5F= A set T frozenset AA S SHESUTH HA o A= Ul A &A 7t
s oF ok F e A= ﬁﬁﬂﬁ}ﬂ%“ﬂ, Z23H = AL WEA frozenset 7“Zﬂ°1°lt S Ut iterable
2 ARA grow Al W AL SeF UL

o

SAEE

filo

=
2
?

of

—n

Sets can be created by several means:
¢ Use a comma-separated list of elements within braces: { ' jack', 'sjoerd'}
e Use a set comprehension: {c¢ for ¢ in 'abracadabra' if c¢ not in 'abc'}

» Use the type constructor: set (), set (' foobar'),set(['a', 'b', 'foo'l)

49. 28t & — set, frozenset 75
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setd} frozenset & A2EHAE TS 28 AAS Al Z gt}

len(s)
A s A2 569 ZHE SHEY

X in s
sl ohal x ) WAL A A
X not in s
sol sl x o ¥] WA= AU T
isdisjoint (other)
A3to] other 2} 3% AL 27 %= A True 2 EHFUTh AT 2 3ol 31T L o,

3 Ju gk A Z 4 (disjoint) 2+ g T}

issubset (other)
set <= other
A% BE A4 7 other o] 2F =2 AARY T

set < other
A gro] other o] ARE R T2 HAEUTH &, set <= other and set != other.

issuperset (other)
set >= other

other ] BE A 47} Aol Z3hE =2 AAF U h

set > other
Z18to] other & AA] AEAA] AAgHU T} =, set >= other and set != other.

union ( *others)
set | other | .
A 2E otherso] = ALEZ ZHB A AR EAFU

intersection (*others)
set & other &
AT} EEothers®] 35 AR T A AT HFYTH

¥

difference (*others)
set - other -

Aol = E 55 9.0 others ol = E3E A S AAS 2 TAY A AAS S UL

symmetric_difference (other)
set * other
Aol fotherol] 230} glof 5 BFo] ZdHAA = A2 das2 7N AE S =%

ek,

copy ()
AT L BARE EAFUY
F g, AARI obd W A 9 union(), intersection(), difference(),

symmetric_difference (), issubset (), issuperset () HAEE 429 oJgHEL AR}
2 WHESIID A2 AT AURE AT S A€ Y e A4 A A2 27
T2 TS WAL o ¢ 7] A=

Uth o]AL 927 9 AE 7] 4L set (Tabe') & ' 9} %
set ('abc') .intersection('cbs' )§§4i§§}HI4.
se:3h frozenser B AT S MRS AUTIT, £ UL A YY) 2E 27} 2 AP

N EEPEE ﬂmJanhﬁin@Jq %§§ﬂ§£ Aol e 40 Ar Ay
E%@%lﬂﬂﬂﬂL”8<ﬂ%ﬂﬂ WA Aol A T A% e 4l e
arel AT A T AT A e 3% A A A WA A fhol 5 A e 2

set & AAHAE T YPALE 7|HO R frozenset & AAEAG U IAFH YT o & S0, set (Tabe')
== frozenset ('abc') = True & S8 F 1 set ('abc') in set ([frozenset ('abc')]) &

76
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o 7EA] Q) U o

F&2 A% 2 55 vlas A &A (total ordering) T2 Aukste 2] k5 Uth o & S0, w9 A
R F N AEAQ AT A G A 2o BE o] ol dyt), 2 A T2 B False &
=354t} a<b, a==b, a>b.

At BB A (FE AT AN A 3] w2, J&e] elaEd gt 1ist.sort () HAES]
A= Aol A sy th

g4 71 A

), Agke] s wEA 64 7bs ok gtk

set AXH” G} frozenset & % 3 o] A4k A WAl I AR P& EHF UL A& E99:
frozenset ('ab') | set('bc') & frozenset & A2HAE Z8 &1t}

OS5 %= frozenset o W A2E2o= AR A ¢kl set o] Tk AFEE 5 Qe AAES YD
o)

update ( *others)

set |= other |

A2 A A, B others o] 4452 T YT
intersection_update (*others)
set &= other &

A2 AN, 1 A G othersoll FFOT ZH ALST G
difference_update (*others)
set -= other | ...

g2 YA A, others o] = D252 Al AT}
symmetric_difference_update (other)
set ~= other

A AANA, F A o= ol 2PE AxE Gk
add (elem)

Q& elem S Aol 718Ut

remove (elem)
A elem & A FAA A AZUTE elem 7t gl 2= o] YA R oW KeyError & 92Ut

discard (elem)

A2 elem o] A gho] 3= o] 9o A A}

pop ()
Aoz Re 4999 dAE AAN EelF5Uth JFol vl ¢ KeyError & 42Ut
clear ()
Ao RE QA4S A AT
x 3 =, update (), intersection_update(), difference_update (),

symmetric_difference_update () WA E 2 v A4} Bl AL 929 ol FHES JAAE
2ol ¢,

272,  contains__ (), remove (),discard () WA ER Xﬂ—‘—E] = elem QA1 AF=set 4 T Y5 Ut}
= =3} frozenset AL XA 3F7] Yl elem 22 A A| frozenset = w51 Th

4.9.
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410 OHE & —dict

vl g A= A 7 g2 499 AA o o2 T “H < 7hH AR U @A 23 st F w3
o] J5Utt, 9A Y Y (dictionary). (T2 AH oY &2 14]7‘1' list, set, tuple F:W 2 H collections
BES HrahiAL.)

gAUE At A9 99 YUk A b5 A FLe gE, 5 FAE, gAY £ e Y
(A7 oo el E thAl gro 2 Mg Uth & 712 AT 5 95Uk 7o) A& 24 e S nE
A Al FHS WEUTh: F 27 ohm vlas 49 (1910 4F) 2L DAV 352 o
ASpeE A2 Bl A8 T 5 A5 U (T AFEE $5 254 48 2APOE AFFHEE

O] AEL UM 7|2 AFRSlE= AL A HEA] 5 th)
YA e s dict AR ol gt 225 oo 4] ;Lu%key: value A U AEIA] TS 4 9]
T o & Eo]: (" Jack': 4098, 'sjoerd’: 4127) Ei (4098: jack', 4127: 'sjoerd ).

class dict (**kwarg)

class dict (mapping, **kwarg)

class dict (iterable, **kwarg)
AE A 9] sk (1]0] 9L 5 Q) AN E A5 Yo Ry x7skE A YA E S
Uk,

Dictionaries can be created by several means:

e Use a comma-separated list of key: wvalue pairs within braces: {'Jjack': 4098, 'sjoerd':
4127} or {4098: 'jack', 4127: 'sjoerd'}

e Use a dict comprehension: { }, {x: x ** 2 for x in range (10)}

e Use the type constructor: dict (), dict ([('foo', 100), ('bar', 200)1),
dict (foo=100, bar=200)

94 AR} A ZH A row Wl G AU 7 S o FUTh 914 AR A A= 7w A A B, o)
A7 2 2 73RS 2 DAY A BEo R Uk 287 ko, $)4] QA o] E ] 2 Ax o] of
e olHel gl 4 WEE D A= AHePA T Aol A7 sl ol Elelgololof Fieh 2
FEo AR Ax L A DAY A7 H T, Foam AAs D kol Utk 717 F o8 o
e, 72 19w o gho] A A el o) 1 gho] U o,

YT AR AZH W, AN A2} S o] FH AAZRE BE ol YA glo] F7hE ok
F k5 717} ol ul EABHH, A= Aol A 2 ghol 917 Axpol AN & gk hAI T Tk

& Eo], L A= E2F {"one": 1, "two": 2, "three": 3} T UHHAYFE EHF

>>> a = dict (one=1, two=2, three=3)

>>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 3]1))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)
>>> e = dict({'three': 3, 'one': 1, 'two': 2})

>>> g == p == ¢c == d == e

True

o sholw Ald el 7)ol el A v 25 g T 11 9] o)

AUt (@HEE, AFEA ] v F = A8 of g thy:
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len(d)
YA dol Y TR 22 BFU
d[key]
P key 1 d ) FEE EAEUCE key 7H vl Q= AL keyrrror & Ao gUth
dict 2] A1 2 Z 2} 2~ 7} method missing_()%zgfl] 13l key 7} A 81 A] 9F=t}A, d [key] A4}

2 7 key € JAAR 3l I WA EE TS FYth 17 o dkey] A4k missing_(key

]
S Zo] BkEt gojuh g o7l @ﬂﬂ S IUHE BESI AU de g yth thE Aty A=+
__missing_ () € E&EA FF5YTh _missing_ () ©] FE =] YA ‘{%} W KeyError
£ dofYth __missing_ () 2 HIAE otk dadA WS E 5 gl Ut

>>> class Counter (dict):
def _ missing__ (self, key):

. return 0
>>> ¢ = Counter ()
>>> c['red']

0
>>> c['red'] += 1

>>> c['red']

H 9 o= collections.Counter 7+ QB E HolZ Utk o2 _ missing_ HA =7}
collections.defaultdict oA A= U}t

d[key] = value
dlkey] & value 2 ARt}

del d[key]

d oA dikey] E AATUTLE key 7} ul Holl Qe A KeyError & 927 th
key in d

doll 71 key 7} Y2 True &, 212 A GO False & & F YT

key not in d
not key in d & 553k

iter (d)

gx g 7lo] gt olE ol E EHFUTh o] 212 iter (d.keys () & EEHYJUrh
clear ()

gAY e ol A BE 2L A AT
copy ()

gA el e BARS SHE )

classmethod fromkeys (iterable[, value])
iterable °] A1 HE GES AT ST BE G2 vale = DA A S A2 e 2 B F T
fromkeys () © MELE AU E EdF= FH2 WA= JUTh value & 7] B Fk-2 None YUY
th RE fol g d AAHdAE FRFEE, valueZ} §l B2 22 7bA AA| 7L H = A2 dubA
o= gu gL Ut AL ghe dodm, A B Fzel A A S SN L.

get (key[, default])
key 7F AU 210 Q1 A key ol Th Bl S BRI, TR oW defautr & S} % Tk,
default 7} =) A A kW 7] 2 3f None o] ALGHUTH A o] A= AR KeyError &

do7)7 syt
items ()
gAv e FEE((key, value) )Y M FE EHFULE 7 449 A8 A & FxHA 8.

4.10. Of&

Qi

{ — dict 79
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keys ()
gAve 715 A HE BEFUD F

pop (key[, default] )
key 7t A 2loll Qo™ A AstaL I 3hE

A7) AEA & A L,

popitem ()
g A (key, value) %< A A3t
Uk
popitem() & A GueFANA TF AEEH T AU E Tt H o
L83t g 7k o 9,\2111 popitem() 8&L KeyError & 9
WA 37014 M7 o] Al LIFO =4 7} B g Uth o] A w Ao A=
SRR
reversed (d)
9412 70 B
e,
W 3.8 F7t.

setdefault key[ default]

< olH e olHE

sHFYUTh ol AL

key 7H A el ol QLOH S ghe SRl FUTh 187 4O W, defaulr S B key

default 5 =¥ F Ut} default &) 7] 2352 None YUt}

update ( [other] )
other 7} A|g3t= 71/3k ML 2 AP = A Z UL 7]& 7]& ol YT None &
update () &= THE 9 AW 2] A7 1 A5 A (R el 29 FEolup o

oJE & BF WolE

d.update (red=1, blue=2).

values ()

g4 5o A HE SdEYTh B

3l dict.values ()

o]Z1 & dict.values () & AT v T i = 48 Ut}:

=85 Yt 228X %O W default &
default 7} ) A A] k31 key 7} G ol 1o KeyError & 42 Yth

SEERE!
AUtk

=, popitem () 7F 49 7|/%k

=z
o

S5

=& EZ Yt} A& LIFO (last-in, first-out) <= 4] 2 ¥13k

3 o

reversed(d.keys ()) & ©@=¢

f

g8 T

e 2% U

€ ol"elE) e F= ol
A7 BAF Y

=
Hel 2 dict.values () ‘Fl'— 7ol F5 vlaE B/ Falses HEEHU T
cp
H

>>> d = {'a': 1}
>>> d.values () == d.values|{()
False

gAv e (eA et BAgle) 22 (key, value) HE<
EA BIIL((<), (<=), (>=), (>))& Typebrror & 403
gAY g+ 4
7= Z Ad g Ut

—

o},

= 7Fa o, 223 Juf vk Zopa Bl y o

H
THE FAGUH 718 A= A cl= 92 MIAA st AA Fofl F7Hd

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}
>>> list (d)

['one', 'two', 'three', 'four']

>>> list (d.values())

[1, 2, 3, 4]

>>> d["one"] = 42

>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

WA 3TN A WA GAU @A 4] E4 G o) BAPUTh o 42 3,658 CPython®] 73 A%
AU

gAU s GAV Y e HHe 5 daTh

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

['four', 'three', 'two', 'one']

>>> list (reversed(d.values()))

[4, 3, 2, 1]

>>> list (reversed(d.items()))

[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

WA 38014 WA AU oA F AL 4 AUt
©] B7]:

types.MappingProxyType & dict 2] ¢}7] A& H

it

B AT S dsi

4.10.1 S MU2| & ZHA|

dict. keys () dict.values(),dict.items () 7} E28FE 2AA= 1 AA Utk 99 FESo
Be 54 HEATTUG 2, G4 M AT W R ol @ WA AS g

gAY fe olHd ol dE S8 22 tlolHE A4S = AL, B A AAME Addyth:
len(dictview)

gAadge e F5 5 s2sUth
iter (dictview)

gMU el 7], 3, F5((key, value) FEE ZFFUhol thEd oJE g olHE 3 FUTh
o]
d.

719 2 A <A E olH e ol Hu T —Er°ﬂ zip ()= AH&3MA (value, key) = WEF
A5 Yt pairs = zip(d.values (), keys()). T2 2rEE == 2 W H S pairs =
[(v, k) for (k, v) in d.items ()] ¥4t}

YA lel GBS FABAL AR S S B
RE B oedold kA 2 4 dFUTh
WA 37004 WA A el A7 4Fe) A o] BgE YT

X in dictview
x 7b 3 YU Y 7], 7 5ol 9
FZolofof g oh.

reversed (dictview)
gxyele] 7], gk == =0 gl gt 9uek o] g o Bl 2 vk Utk H=
Efyrch

it

olel @l o] A 3t Runt imeError & 427 A}

rlr

A% True E ESFUT (WA LS A x & (key, value)

L2

SEEECERIEE B

ANA 7F5H A (key, value) HE
o) kA oz oA 97 1)

N

N,
qog
rlr
oot 9l
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Foll Fgat Zol 7= A F5Uth) A FAS Ho] A9 Ao~ ZF8|& collections. abe. Set
ol Jo 8 BE A4S G 5 JHUTHEIE Bol, ==, <, )

gAY & Ao o

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}

>>> keys = dishes.keys ()

>>> values = dishes.values/()

>>> # iteration

>>>n = 0

>>> for val in values:
.. n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'bacon'}

>>> keys ©~ {'sausage', 'juice'}
{'juice', 'sausage', 'bacon', 'spam'}

411 HHAE Ba|X} &

stol o] with B AAE Bl a7l Jol 3t A9 A AHAE AL AQFU ) o= F 4] =S
Mg A TR S, Ag A A Fejavh 2wkt s A s 7] Aol AYsta, Bge]l B u) gEde
ARG AT AYAEE F 5 JA Tk
contextmanager.__enter__ ()
AN AL A= A3 o] A AN el A N7 A AES) HAA B2 AR E FAFY
o) MMET} BB FE gk, o] AYAE Be 22 AHE s with 29 as B9 Abzte] AZH U Th
A& EelFe AH2E #E|A9 o 3k A ?ME‘r 3 AA = _enter__() oA A7) A4l
%E%T‘Ctﬂ with —Er" AY2E A4 O F open() S AHET £ AES 317 AT YT
4E AR E 3= A2 E B A9 o= decimal. localcontext () 7 B8 FE A YYth o

BAEE B 47 o5 AYAES A0) 47 o5 ANAEY BAROZ HHT TS BARE
3 2ol S0 FE 72 SO vA witn E ubrlo] Sl @A A7 £

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
AY AN AE2ES D25t YA o 9] & Fotof 6}%Zl 3 7%’4 dis %1’4 ZHIE =HF YU

o™, Al 7FA] 1A+ 5 None YU th.
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o MAEANN F G EAFAwich Fo] 9T PR with ¥ whE Hof Lt BN A% 4
Ut} T 0)9)e] A, o] MA=e] Aao) Sz Fo el A% AT o] WAE AW Fol
A sk ol 9] with £ wirlel 4 AT BE o9 2 AT
A E o) g HAH o thal YoANE S HYTh- A, o A=A HF Ao gusgon
34 9 o9 2 9A) AT o m Y AR BelFolol Gl o] DA Y AL AE e mE7}
_exit () NS AAR AANBEAE 94 FAT 5 AU
S

ol & 2= 5713} st ol thE AA o] AL3 27], T %" AR a4 i AE
Hrh e 242 A 957 5 2 A A AE Bel 42 4o gtk AYAE fel meE
Jo] 2AAQ FL& EHE FHFHA ES5Uth B 7R A= contextlib RES HAIA Q.

glo) W] AU #| ol ElsEF contextlib.contextmanager H|ZH 0B+ o] ZE2EEZ S Fd3= A sl
WS AlFdyct AlvEolg &7 contextlib. contextmanager HZ | o] E| 2 Wl Z g o] ¥ F H,
Hzelol s 2] gk Aol B G e ol e e 0|8 P Aol BL S _enter_ () Sh_exit_ ()
U‘"/\ﬂE% 'CE%_B‘]———?{H]/\E _;,]-;!4;(], ququ}_.

sho] A/C APLE] shol A A Ao th et & T2 A ol = o)) & W =52 98] FulE £F o] ghrke Aol £9)
41412, o2l B A EE Aol 5 A} ol S YubAE ol shol W oA 27} Fhs o B A =2 A F 5l of
o 48 N2 AHAEE APHE =T Zels 9Ad e 2319 2 M=
4.12 7|E} LHZHS

QE el EE of 2] 74X e AR A QT o] AE R EL A% A AaE A AT

4121 2 &

BEI U 5L EES A2 AELHE A 2Y YT m.name. 97X m 2 EE 0|3l name & m 2
AE HolBof o o] 5o AMaFUTH BE JEZHEE ﬂ%ﬂ%# &Yt (import 22 3
Ut B E AA o tf§F A4te] opd Ut import foo £ foo B ol 5 BE AAZFEAT AES 834
ka1, oj A7t & foo B ol 59 (] H) H & 87T

BEREY EFVEYHEE_ dict_ YUth o] AL B E A E HolE& A3t gAY gt
o] A2 S £ A5 REQ] AR g ool *‘ﬂlitﬂﬁﬂ;ﬂ __dict_ AEZRHEI M AH U Y
E7Ms YT (m.__dict_ ['a'] = 132 &9, m aﬂiﬂﬂﬂ%m _dict__ = {}g &
T RdFUh. __dict. o AFAAN £ FHIA gHUTh

o

0

1E

[kl
i)

ol A&AH REL2 423 Zo] 2YUYt}: <module 'sys' (built-in)>. JdojA 2=FH
e 'os' from '/usr/local/lib/pythonX.Y/os.pyc'> A3 MQJHE]-

¢

A
3
o)
0.
c
'_l

4122 ZoljA2l ZeHA QIARA

ol 7] of] T &l Al = objects 2} class S = 3HA| 2.
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4123 gt

g AA e T AdE G Ut e AAC I FLdT AL TS5 ALY

func (argument-1list).

o AA ol e W S AHEAL Y dpete F A FRZE IS U F R 2 22 AN (Fr S
HA 2

= AgstA e FHo 2B E A& g A2
ZFA| BF A B = function 2 H A Al 2

4124 HIME

HAEEEYRE R7|HES AHE ] SE25H = T4
E 9 append() 22 2E)4 Fea d2dx UME
A2’ AE Gl A= (ZFH 2 o] 5 T2 BY
method) (1 2~ B 2 W] A & (instance method )21 =
A2 2L AE WAL F ] S5
WA A E S AR oL, m. func
, arg-n) & S &3 Zﬂ%m._func_(m._se
A 28] Z5Yth

@ AR 2o, AAY AN AAE A JELARES At AL AAFUL TN o=
Et A2 S B Aa (neth.__func_)ol A5 0B, A28 WA o] WA o =2l
2 35]'1‘ 01*%3 2 EUTh HAE o ERHEE Qs 5]-“4 AttributeError 5 497Ut}
HA = 01—31%53 AR st H, HAIH 02 S 3 A A o] A oF Pt

e 5 7}%%}:@%1&5(%
A

é i
o
&,
_>L
n
fir
o
ru[m
A
o
ok
rlr
ol
=2

g 7Ashe g2 YUk

_, arg-1, arg-2, ..., arg-n) & ZE3I&

>>> class C:
def method(self):

pass
>>> ¢ = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method._ func__ .whoami = 'my name is method'

>>> c.method.whoami
'my name is method'

ZEABE A B = types & H A A 2

4125 [E A

F= AA = ?Ié HPE 9F g (A A ubd ) A¥ 73t dold I 25 H A7) s FANA A
Utk A A8 @70 i Fx7tleng g4 AA S tFUth Z= AAe W compile() ¥ —’Fﬂ
=Y, 9 EV‘ 7“Xﬂ%i—ty'~ﬂ __code_ oEIREE T FEL+ UFUH code REE FASFAHAAIL

Accessing __code___raises an auditing event object .__getattr__ with arguments obj and "__code__".

SE AR exec () Bx eval ) W B5 (22 BAD GA) ADste] RAAL e 7T 5 A%

Yot
ApA R A B = types & HA AL
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o
O
2,
)
=)

A7 9L e 479 9

h '1\_:' o =

43k A4bol gls EP EE EE types <
o

-

th& 3} o]l 29 Ut}: <class 'int'>.

YA g type () 02 A 2T 4= 95 UL Fol&=
==

UAEe) o 8S Aol ek

o
—
= 3%
- 3o

4.12.7 ' K|

o] A= HA Ao e BHFA b Fool o3 NBPUTh S A4S A A3k G5k 4
347 shike] @ AR} 90w, o] § -2 None(h g o1 8) AU th. type (None) () & Z& AZFES WEUTH

None °©|&}al A J Ut}

4.12.8 Ellipsis Z4x|

o] AA| = dutd o 7 &eto| Ao AFRH U T} (slicings & =R HA Q). EH I A4S QA 95Ut AS
1A 32 Ellipsis 214 7F QoW o] &2 E1lipsis(WF o] &) QUL type (Ellipsis) () = Ellipsis
AZES BEUL,

Ellipsis ... & 2dYrch

4.12.9 Notimplemented ZH ]|

) we} o] 3 ¢ ato] A YakA] o= ol T 3 8 F S WS wf &1 th A4 3 A B = comparisons
AlL. 7 8stA &Fte] Not Implemented AR 7} 55 U T type (Not Implemented) () & AEE

NotImplemented & 2 Ut}

41210 =2|gf

el 7] $) 80 A8 F U o (314 v

Oﬂ% Eel 4% A Ans 48
RE

el ge T Y 44 AR A False 9 True YUtk o AELS
DEQE AN EE ROz 47D 5 AL, 54 495
wolA e 22 A5 03 1A A5tk W 85 bool () 2

B AU PG AR | EUN I L I S S e

Y7t False ¥} True & 2 Y Yth

[
E
A
<

£
£
E
o
14
O
Hu
&
2:
il
_1
id
rlr
oM,
o

41211 LS 245

o] 7)o &3 HKH = typesE IR L.

Ayt

[>
)
15

g AA, E ol AA W Sefo]x A of Haf
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object.__dict__

Aze] (27] 75 ) S B REE ARehE o ALgH & SA e Ex ZE vl g A4,

instance.__class__
Fe)2x ArBATL 53 FH 2

class.__bases___
222 AR Wolx FehAE) FE

definition.__name___
Ze, A, A E, HaIHE A ol F

definition.__qualname___
S, F, M E, AT HE T AV olE

WA 330 =7}

ol HAEEAAEHA] HAME AA AE AFEA 9 317] 9138 vE 227 AHAZ T 4 A5
a EnsuETEFH 2283 mro A AFFUrTh

class.__subclass

1]
0

e,
B
)
N
1o
o

rO
[>
rT
[>
lo

FEYYh

A A7 § 8ol 2 A4 54 97 A8 ol Bl HEE A% o] F A%

Ao st A AR Feh o) B S F2Y dAES FAGU o] WA obF Aol

BE o PAEE EAF U

>>> int._ subclasses__ ()
[<class 'bool'>]
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LH 2 ol 2|

vlo] W o A, E o] @] = BaseException 01]/\1 FRE S0 AdAEA Ao EH FPAS A
3} except 75:11 = Zetry B4, 2 2 a2 ZH20A st E ZE 8] FH2E APt (AT
7] o] Aot o9 FelaE A eshA OLAQ‘:}) AB ZFeE Bl A A 2 F Y o9 FHae

2L o2e 2t BA e A1 S84 A2H A 25Ut

obgf EH W o= JdH =2 Hu g gpol o8 AdE o+ AUt mE AFH 4 A2l stal=,
of 219] ZpA st AlS Ut = (A#E 3h) = Z5Uth o] 22 o8 FHY FH (o, o8] ZES}L 1T IEE
ARt EAY)E H2 FALNUY FE Y 5 A5 Uth A9 32 B3 o9 SHa AR AR
gyt

A TEE WA AL E 4o = JdFUTh o] A2 o9 A 7]E AARIAV QJIE|Z e E 7 22 o9&
WP 7= A3 (Z2) oy 27 B3 v AR E = Jds5Uth 28Uy AR Z =7 A 4%
AHE TN 7| &= A= S Yol P FYAHAL.

Wi de FEias A deE sty As A FHA 2 4 55Uk BaseException o] oFY g}
Mwmumam*%lﬂﬂgﬂ 2 Sl A A28 98 gAY AS AT 9] ol
3t o e A H = ulo] A 2F5A] 9] tut-userexceptions ©l <5 T}

except & finally do A & dod o (e thA €eZ u)), __context_ & A3 O = wpA gt
o= 343l 04]94E AP UTh ol Ml L7 A ElE A o, A= BAIE & Ed o] a2 A oo} HF

o9 EFFLTh

When raising a new exception (rather than using a bare raise to re-raise the exception currently being handled), the
implicit exception context can be supplemented with an explicit cause by using f rom with raise:

raise new_exc from original_exc

The expression following £rom must be an exception or None. It will be set as ___cause___ on the raised exception.
Setting ___cause___ also implicitly sets the ___suppress_context___ attribute to True, so that using raise
new_exc from None effectively replaces the old exception with the new one for display purposes (e.g. converting
KeyError to AttributeError), while leaving the old exception available in __context___ for introspection
when debugging.

712 Edolam A ZEE A9 AHA o] EF o] Fuk ol o]l dAd € HoF Yo

_cause__ S HAFSoZ JdZH oo Jod FA ZAFEYLE _ _context_ o FAFoZ AFAH

87



The Python Library Reference, £A| H{ 3.8.12

o| 2]= _ cause__ 7} None ©]3l __suppress_context__ 7} 7
o]

F AT BT A AL g A AE o] Floll sAIH oA, EF
A E HojFUrh

S iu }Xl o} & g4 A vho] whA 8

5.1 H|O|A EeliAa

OF oo s T2 OE Ao Hlo]x S 2aE AHEFH U

exception BaseException
RE g ol gle] wolx FehAQUTh ARG Ao Sef 2ol ofF AH A4 £ H o) bk (2d
BA 08¢ pxceptiong G 2). o] Fehae] dxE e dal ser () o] BEH W, ArdaE
Agd A (H) Y 2@ U dAVE e Al 2AE S EHE U

args
15 474l Fol A AAE2) £ A9 U 8| (o], 055 r0n) & S 2] AA4E Avhsha
o] FEO Sa0] 58T U S FYFE WY, T2 AT BE O F HAAE ATt B
2Adze 528k

with_traceback (1h)

o) WA= b2 o9)e] A o] 2w o2 B 5T o] 9 ARE BHF UL IRH o2 e}
"

228 A2 = A AHEE Y

try:

except SomeException:
tb = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception
EEAN2E S5 g WF dee o Sl AAF UL BE ASA A A 9= o] Fe 20N
SH =) of of Fr ot

exception ArithmeticError
thekst Al o 2] 7 d o 7= WA A2l =9 oA~ Z 8 A OverflowError, ZeroDivisionError,
FloatingPointError

exception BufferError

Wy B AL S3he 4 QL u] A T).

exception LookupError
o33 = Al A2 AR H 7] U JIA A7 EEH QLS w) A oh ol 2] ) o]~ Zelf A IndexError,
KeyError. codecs.lookup () 2 o] & AH 4oz 4 gJ54yrth

5.2 AIEQl o2

OF ol ols dutd o r A5 doy)=d AHESte o9 duth

exception AssertionError
assert o] A3 of G ot

exception AttributeError
o] E 2| HE X (attribute-references & H A 2) L} t) o] Asfjs uff AU (AA7FoJEEHE
FxzUoERE S ofel AYSHA o™ TypeError 7 EATYTH)
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exception EOFError

input () @57 o B & ¢l A K3 4 o A EOF (end-of-file) & 712 vhd wff 28 oo} (£ 3HA|
f:1i0.I0Base.read() & i0.I0Base.readline () MAE=EOFZ wid o ¥l BEXE S 8=

1=

exception FloatingPointError

FA AHEE A s T

exception GeneratorExit
Aol e 75 o] &g uf WA} generator.close () & coroutine.close () &
HAANL. 7|E€A 07 o8] 7} of L B & Exception Al BaseException 2 A A ALyt

exception ImportError
import #o] REL 2E3l= | A7 Y& uf Wbt 3} from ... import oA dXZE
stee olge e e s 2T Y-

name} path of E2| HE+ A4 Aol 719 = Agetel 4T 5 Utk A48 39,

AL A2
247} A ZEFHE L AL B EL o] =3} o 9] & Sutsl 5l o] Az E JeERW YT
WA 33004 ¥ named} path JJELHEE 75U

exception ModuleNotFoundError
ImportError & B F 220, EES ZS + 2 W import 7} YT} sys.modules
ol A None o] BA% w] T A} gk}

WA 3.600 F7F.

exception IndexError
AR de a7l 898 ol o) FARUTE (Setols duat 888 W9 Yo Sol7tes
Az o2 APULH Qe 27k F5k obI ™ Typerrror 7H YT Th)

exception KeyError
w3 (9 e 717k 71 7] Aol A 2 A A oS wf G o

exception KeyboardInterrupt
AR A7 QIEHE 7] (HFA © 2 Control-C =+ Delete) & F&
HE AA7E 871402 ¥ UL Exceptions e T o8 A3 48 A, A Z 7}t
Z28%l= 28 A B3 =& BaseException & A% LH c}.

o
[e)

-0, 1%
ol 0%
i)
v
=
>
o2
ofy
2
(o,
o,

exception MemoryError
2}l v m el 7} 5 5w, o) o] A3 (A4 AA & AAHA) B3 5 gl
Aad g2 OJEE*ZE-J(HJT)CE@M MEelE oA HEeAE el 42 Y
T&F/l o}Z] 81 A (€2 malloc () T wEel, A= 1“4H7} T ol FFES G A

< obdUth 2dH = SAE Weld 22 Tadlo] AU AE A, &8 EFojan

&’AE% AL E ot

exception NameError

Ao e A o] EE RS 5 g w) BT o= A7 A gL ol Fol v H-gH ) A B

o 2] WA A A ot

exception NotImplementedError
o] Oﬂﬂ—RuntlmeError oA AP U ARG A A 2 Wl o]~ Fef ol A, 9k 2 %
C% 8o A A, Ao A o) A £ elo] 218 DA 98 el

o] o 2] & LAY Al 74 oF Ftt.

B3 A4 A =7} ofel 295 A ehethes 22 Ueh ol AgsiAE S BT - 1 A9
AAA/ WAEE B 3hA AL AE S None 0% BRIAA L
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ZF7: NotImplementedError & NotImplemented = B3t o]E 3 B2 o] Q5L thyl vl &
T s yth AA AFE3=A] ol 3 XA S W82 Not Implemented & %LJZ—TSP‘HM—'

exception OSError ( [arg] )
exception OSError (errno, strerror[ ﬁlename[ winerror[ ﬁlenameZ] ] ]

o] A &)= Al 2"l FTF A AH B o g g EHE w TS, (FYES S 5 %i%‘/]‘:}(ﬁle not
found)) W (&= 7 & k5 U thdisk full)y & 22 (ZEH AAF ol th2 E4A

A2 A2 F AU,
A T A WAL obelol] 478
7|2 A 0 & None o] FUth o] A WA B
NE AR A RO B
ot 9] OS o] £] | A Aot A
ANB ZHPAEHE errno Fhol
o gk Fojubar, A B Fef A S o)

errno

CHS T errno 2EE & 2} o8] &

A5 25 FHFUTh AR
w2t thE Y D}- °l T2 0SError & 7“ Ee e < 3

Q%54 Uk

winerror

DEFAAM, HolHE A= o2 F=EE AFTFUL errno o] EZHEE o] Yo Bl H o ¥

FTEPOSIX ZEE ek H3lsl A th
Aol A, winerror 83 2} AA7F A 4QA A, errno o EBFE = A5 ol2] Z=oA 2HH
W errno A A= FAH Yt o2 & 2o A= winerror A A7} %/‘lﬂ 1 winerror Y EEREZ}
A5k

strerror

&+ @ A A A A-Ft= 3l G ol 2
FormatMessage () & ZW st}

filename

filename2
(open() B os.unlink () & Z2) A A28 Az HHH oo AP, filename 2
Fol A= «4’01 o]EJQ Ut} (o0s.rename () A1) F 719 1L A|~H”H A2 E Sulst= 61—/\_,]
¥, filename2 & F HA 3t o] 5ol s F3ch

¥ A 339 A M A: EnvironmentError, IOError, WindowsError, socket.error, select.
error,mmap.error 7} OSError 2 WHE 11, A= A B ZHPAE 913513 4 9l5 U th

WA 34004 WA rilename £ oA L AI2H JAFIF o2 JAIFGEH AU YA H o] 5 thAl
Shopol 2% 1 He) 519 ol 5 Th L flename2 A4 A A7 B 0| B2l HET} 245 Dzl o,

exception OverflowError

Stk Aol AL ek ek U o (2715
L, G ALA 9l o] -2, W] 2 OverflowError= 2
5  EEEEEE S EEEt

e A4 A7 v R AA
71 R t}E MemoryError & ¢ ).

S WS Yol Ao 49w AT ColA
HREe HE 4~ Al =

sl

uZir

exception RecursionError

o] o & & RuntimeError oA AP YT JdH=ZHEHZ HA AA Aol (sys.

getrecursionlimit () FZ)7} Z2H3+PSS A & uff A}

WA 3.50] 37 o) el B Runt imeError 7 A HAF YT

exception ReferenceError

o] o) 9]t weakref. proxy () B57hBHE Ok F2 A oln] huA £ B FE A o=
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PHEE AN 2ste o AHSE wl A ok ke Fxo] Bie o) A ARE veakrer RES
HAA L

exception RuntimeError
T2 o] £okA] g ozt A2 o BAF U AdE g2 B e Foo] ARFHA=AE

b= AR Ut

exception StopIteration
olEl gl o] of] &) ’“g’“-“d f’é% ol B fltke= 2= e F7] Asl, W3 < next () & o Bl & o] H| ¢

__next__ () MIAEZF Lot

o) AA = valueshs Shipe] O EZHEE AT Ak o olEFREL oS A4 T 1)
AAZ Fo) A, 7] & & None YU Th
A ole b 758 847t B S uf, A} Stoplteration AAEAAE WA 71, 47 S8 3
A= o9 AL value Wi7f T2 AR R T
AHd oy T= 7]- ANRAO R Stoplteration & YO 7| ¥, RuntimeError @ AP Yt}
(StopIteration & /\H Oﬂﬂ«] HAA(_cause_ )OoF %7:] =Y h.

WA 3304 HA: value JEBHE} A ol 87} o] S E8FE 75 =715 U
WA 350 A HA: from _ future__ import generator_stop £ %3 RuntimeError H3S &
AR5t PEP 4792 Fx34A 8

StopIteration Oﬂrﬂf RuntlmeErrori H3kE 1/]1;]—

exception StopAsyncIteration
W= AL HlE 7] ol H el o] B] AAL] __anext_ () WA EZFolEHoldg B A S uff THAYA] A oF
.
WA 350 F7}.

exception SyntaxError
A7 BN L FE vhd uf AU ) import EolA, WA 3 exec () Yeval () TEA, 27)
2FHEY P eR) 2F d8S g 2T+ ds5UTh

The str () of the exception instance returns only the error message.

filename
The name of the file the syntax error occurred in.

lineno
Which line number in the file the error occurred in. This is 1-indexed: the first line in the file hasa 1ineno
of 1.

offset
The column in the line where the error occurred. This is 1-indexed: the first character in the line has an
offset of 1.

text
The source code text involved in the error.

exception IndentationError

22y o2 AHEH B 27 wlo]x FHadYth SyntaxError o AB F#2~gyth
exception TabError

Soj27) 7 AR Qe W 25l o) 2 AG-S TS A9 BTk IndentationError ¢ AH

gk
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exception SystemError
Az g7t Y7 oS TARA L, RE e 27D
Furh ARD g Folo] ARH LA (A5E2] o)

o) AL Frola QB L el e o] AR e 2] Aol Al 2 of Ttk shol 4l A ZelE 2] WA (sys.
version; thh4] Shol W Al A9 A HEo| % Ze g Ur), A o 2] WA A (o9 o) Az g
23 AbsthE s do7 T2 £ AR AlFH RAA L

exception SystemExit

o] o] & sys.exit () TF7F Lo PGUTh Exceptions e ZE0 93] A3 i3] A = E,
Exceptlon thAl o] BaseException & ”’5‘\—6]'\/]13]' o]H A 3} o 2] 7} 2HlE A ATtE o] AJEHZ
e} 2R Ae)= A ko, ghol M Qe Ze el 7} R P UTH 28 Ego] 2.2 o5 A
@itk A9AE oo cxic() o AU A 28 044 A4E BorEY Uk dol e
Nad R AEE AR U C exit () B0l ALH U Th: None o8 F & At 0Vt
Je B Ohe EAD oW A9 ol AAH T 25 A1 9 e

sys.exit () o] S TEL Q2 Ao A A 7] (try ¥ finally &) 7} AP
U5 Bk LA Sl A AlAE AR Y 0] SaUEE SR 4 DSk S 520
AR oz Fo3t Aol os._exit () FFEANLT F AFUT (& £, 05.fork () IF

2] A4 :EHMOM).
code
Bl s = S8 AJH e olg] WA A dU o (71232 None YY)
exception TypeError
Aibolup 7t A A3 o] AR o] A2 uf HAGU. A3 B2 B ELA AN AT AR BEE
Agate 2AL AU

o] o &l = Ao Al=" Axlo] A °4ﬂ7<] gom 148 r % glaS Ueh 7] S8 AHE A Z =T}
AN D S g T AL R0l R ANS AN o A YA, ok F FRE A DA ke
o—r?/]-?ﬂ,NotImplementedError— BL/‘“/\] 71= Zo] Agtshh

Utk
exception UnboundLocalError
T U A=A A APE FREHA R G vl gho] AZ= A grod AT o] AL
Nw@ﬂerHEiﬂiﬂqq
exception UnicodeError
AFUIZEAAJIG == I Y o &7t dojd uff DAY valueError & AH ZeaYgyth
UnicodeError £ Q@ Polutid o8& AH et ol EREE 714X YFUTh & &
err.object [err.start:err.end] = Zd o] Al ZEH JHL A Fgh

encoding

e WY A7 o] S Ytk
reason

FAA 7H 2 7 AYsE EAAIUT
object

ool AT E H TS L AET AA YT
start

object o] 9l ZEH tloEle) H 2 ¥ Ayt
end

object o Y& AT o 2 A 5E dolE 9 viE thg dld A yth
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exception UnicodeEncodeError

A=Y o FUILE w2 o & 7} Qolubul HAFU T Unicoderrror o AH ek,

exception UnicodeDecodeError

g3g o fFUZE &H o g7 dojubd ALY UnicodeError & A B F A Uth

exception UnicodeTranslateError

H 2o fUTZE IH o7 oy AT} UnicodeError & AR E#|lA~Y Yt}

exception ValueError
Arroluf a7t SHkE ol A vk R A E S gk
TAAD ALz A A e A TG

exception ZeroDivisionError
7] e REE Ak T oA A0 W g gk A9E ghe W Axzte W Aake
UEtY = EAE Utk

the o9& o] d WA T84S A FAH U Fold 337 Bl & 0sError & A YU

exception EnvironmentError

Hkor 71, A3 o] IndexError A8 ¢

o
it

742 A

exception IOError

exception WindowsError

DEFAMRT A 5 5T

5.2.1 OS 0f|2|
)29 o9& 0SError & B FE|aolw, AJ2H o 2] = o ule} EA o}

exception BlockingIOError
H 85 5o s 449 AA (7FE £2) o E50] B3 Aol 3 E LAY} YT errno EAGAIN,
EALREADY, EWOULDBLOCK, EINPROGRESS ©f & &-&Fu] o}

0SError @ A 2o %, BlockingIOError = AEEHEE 34 o 714 4= Jd5 Yt}

characters_written
2257 Aol 2EY] 2 B2 58 TPHE F5. o] JEREL o mEIA WY @
V28 FH2E AT 0 &5 Ak
exception ChildProcessError

A4 =2 Al 2ol g 2ol A9 W) BT T exrno ECHILD of SR T

exception ConnectionError

A7 Tl Aol that wlo] A Feh 2k

X8 Z# 2= BrokenPipeError, ConnectionAbortedError, ConnectionRefusedError U
ConnectionResetError YU Tth

exception BrokenPipeError
ConnectionError & X B ZEA2A], thE & Zo| &3] u}o|x

zo| 281l ALY, 277t FE5H
LA 237 o] FASH T errno EPIPE E}ESHUTDOWN of &l 23t

Ut

exception ConnectionAbortedError
ConnectionError & N H ZYAEA, AZ A E 7} Aoyt
errno ECONNABORTED o 3l &gt}

Lo

3l & (abort) B uwf FY ot

exception ConnectionRefusedError
ConnectionError & X B Z¥lAag A, A2 A7 Athale] o8 AR (refuse) 2 ) ¥FA) 3 o).
errno ECONNREFUSED °f 3l &gt t}.
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exception ConnectionResetError
ConnectionError & A B ZEl2z A, adAo] Ao o8 A £ (reset) © wl 2+ g o}
errno ECONNRESET o 3 gt}

exception FileExistsError

oln] 2Ast= s oy B g & vt &l YT errno EEXTIST of] 8 B3yt
exception FileNotFoundError

ey A e 27t L FH QAT A 8HA] ¢k wf B U Th errno ENOENT of] 3 F-3 o
exception InterruptedError

Aagl g Zol B Aladd 93] T2 w HAAF Ut errno EINTR o 3 ZE U o}

W 35°M o)A slo]We A a”]l &)l A2 o) T2 ul, Al2d A 7|7 E
dod=HA¢E 7<ﬂﬂ 3}l (o] 7+ PEP 475 & X 3IA R), InterruptedError & 427+ 4l
A2d B2 A= E o,

exception IsADirectoryError
e gl 3t A4 (MR os. remove () °] L FH P W LB F Y errno EISDIR ©f i3
Ut

exception NotADirectoryError
e 27k obd Aol e E e A4 (HE os. listdir()) o] KA A& vl TAF YT errno
ENOTDIR o 3l 3 th

exception PermissionError
AA oA (Y 5D A2E A glol A
EPERM o] 3 g ok,

exception ProcessLookupError
FolA T2 M7 EA A & uff FA YT errno ESRCH o 3 G T

exception TimeoutError
N2 Fp 7 A A" ol A A7 27 F o AU Th errno ETIMEDOUT o] 8 @3y th.

WA 3300 F7}: 919 BE 0sError A B ZejA7} Z27bE Q5 th
o ®H7]:
PEP 3151-0S 2 10 9| 9] A= 1z A&

0

oL

tlo
0!

tel 3l & uf 2233t errno EACCES 9

53 &

o

T2 g o= A3 HFEZE AFRF UL AA 8 A B = Warning Categories A S B A 2.

exception Warning

i) Hel s S Ad Yt

exception UserWarning

ARG A ZEof o3 e ol A= Al wlolx FeAad Yt

exception DeprecationWarning
A E 7)ol thek A Te) ol 2 Fej2 ), 1 17k ke shol M A AAE o= e 4
Ut

exception PendingDeprecationWarning
O AREE A] oFaL Aol H A1 E o B o] A vk, A7 B HAH A= 9 750l #E P woj A
S =gt
AT & HE i3l A o] B At YHolA) ] wjEol, o] Fel 2k AL A8 A Pervich
oln] A3l J’ﬂzloﬂ—DeprecatlonWarnlng—g/“jEGHJD]—.
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exception SyntaxWarning
w53 Bl te A Wola Feay

exception RuntimeWarning

B3 A AT 5 A e e ol 2

exception FutureWarning

A 7150l theh Fare) wlojx Zefadl

AHgALE o2 e A AU

exception ImportWarning
RE JREA YL 5 Y A5

R
o,

o

=

exception UnicodeWarning

FUZESBEE Fae ol Sd YUk

exception BytesWarning

L8] wje]

bytes W bytearray & F 1] o] Fe2 Y th

exception ResourceWarning

AL A8 BAE A3 Wols Zead ) 7]

WA 3200 F7}

54 0|2 AS 7=

W o9l s A FEE BT 2HUTh

L el o8 FAE YT

=299 4%

BaseException

+—— SystemExit

+-— KeyboardInterrupt

+—— GeneratorExit

+-— Exception
+-— StoplIteration
+-— StopAsyncIteration
+-— ArithmeticError
| +-— FloatingPointError
| +—— OverflowError

| +—— ZeroDivisionError
+-— AssertionError
+-— AttributeError
+-— BufferError

+—— EOFError
+-— ImportError

| +—— ModuleNotFoundError
+—— LookupError

| +—— IndexError

| +—— KeyError

+—— MemoryError

+—-— NameError

| +—-— UnboundLocalError

+—— OSError

| +-- BlockingIOError

| +—— ChildProcessError

| +-— ConnectionError

| | +-— BrokenPipeError
\

| +—— ConnectionAbortedError

(THE sTolATell A1)

54. o2 A& 2=
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(o1 A S o] A A Al

| +—— ConnectionRefusedError
| +-— ConnectionResetError
+-— FileExistsError

+-— FileNotFoundError

+—— InterruptedError
+-— IsADirectoryError
+-— NotADirectoryError
+-— PermissionError
+-— ProcessLookupError
+—-— TimeoutError
ReferenceError
RuntimeError
+—— NotImplementedError
+-— RecursionError
SyntaxError
+-— IndentationError
+-—— TabError
SystemError
TypeError
ValueError
+—— UnicodeError

+-— UnicodeDecodeError
+—— UnicodeEncodeError

+-— UnicodeTranslateError

Warning

+-— DeprecationWarning

+-— PendingDeprecationWarning
+-— RuntimeWarning

+-— SyntaxWarning

+-— UserWarning

+-— FutureWarning

+-— ImportWarning

+-— UnicodeWarning

+-— BytesWarning
+-— ResourceWarning
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CHAPTER O

HIAE ME[ ME[A

o] Foll A AW BES BUN T EAD 24 A4} 78 HAE A 2% AFIIT
dhol 2] Hol e A o 7145 o] Qi codecs BE 3 HAE A2joh WS BAo] Jrh w3,
g AAs F o Y sholAe] g BAAF N that AYAE FEFAA L.

6.1 string — UUHHO| B X} 14}

X F E: Lib/string.py

ol ol Fold Fre vhwd Zsuth
string.ascii_ letters

ofgfo] L= ascii_lowercase®}t ascii_uppercase A4S o]o]E9l AJUrh o] ZFE AL
ﬂﬂ%QQN@AQW

string.ascii_lowercase

2F A} 'abedefghijklmnopgrstuvwxyz'. o] -2 2 A Lol Q&2 o] 9k HAE A &5t}
string.ascii_uppercase

)& A}t ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' ©] k2 2| Aol o] &4 o] A oFa WA= A k55Ut

string.digits
24 '0123456789".
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string.hexdigits
R A4Y '012345678%abcdefABCDEF .

string.octdigits
B2} 101234567,

string.punctuation
CRALANA P FAR BT ASCH E A} EAL: 1"#55a" () 5+, = /1 <=>2€ [\
17 {1t~

string.printable
A 753 Aoz 7hE ‘3]-{— ASCII B #}9] EA}4. digits, ascii_letters, punctuation,
whitespace 9 2 YU

string.whitespace
FWo g 5o BE ASCI EA-E £ T4D. of 7ol Aol s, 1, & ulE, AL A =4,
A= 9 W E 9 B A} £ .

6.1.2 AI2X} XM EXIE ZoiE

W A 22 PEP 3101 o) 494 format () AN =S 3 S M4 A8 g g s £33
F 9= 715 E ATFUL. string RES) Formatter 2ot WA format () WA 2L THAS
AHgstel Apalute] B4 Zuld 5248 e AHEA GO 5 A P

class string.Formatter
Formatter ZE|2ds the3 22 2 A =7 95U}

format (format_string, /, *args, **kwargs)
71 APLW A = Q] e 291 223k 9ol o) 917 9 71912 k] [ g wolE Yyt o2&
viormat () & Z&oh= 5 g BYUTH
WA 3704 WA 2l FAHE A2k o)Al 91 4] A& Pt

vformat (format_string, args, kwargs
ol = AA =W A %‘% FHFYY. *args & **kwargs ¥ AHEsH] AU 2l E )
WA A% 29| 49§ oAl Aok vl vl 4ol A% el & Agsta s
BrE AN EAr] g =EdUTh viormat () 2 X
ok A= FF U ofgfoll A E g A= %EZ%ZHW-

Zejzol g HAE BH o2 e WAEE

~

H=
)'::
r{u
X
m&
o
M
)
kn)
o
,
il
N
rlot
el
I
fru

&
olo| B &l], Formatter = A H

parse (format_string)
format_string& 73 3HH A 52 (literal_text, field_name, format_spec, conversion) 2] ©] €] 2] &-& W&t
FUth o] AL viormat () ©] AE S BlHE Y AES} X3 EZ U o AP TH
FE e AdAoR Ay daEs 19 F hes she 4@ dee] WS vehd U
AEE aE ) e 49 (F A A8 A=st As Ao Gehbs 49 24T 4 AT,
literal_text = 201702 EAE YUtk X3 A =7} Qs A5 field_name, format_spec X conversion

#2 None YU th

get_field (field_name, args, kwargs)
parse () 7} Y83t field name & (P& BN Q) 20 E AAZ HES U TE 5 Z (obj, used_key)
Emﬂﬁqq7WﬁhﬁKMmeﬂ%(%dmwﬁﬂﬂPmUWDﬂ@4%§ﬁﬂ§ﬂ
L o= YUtk args & kwargs = viormat () o] AL® A3} Z5Uth W3 3t used key =
get_value () 9 key W} 7} H2} 222 o) nj 7} Q&5 ok

get_value (key, args, kwargs)

A48 A=) g8 AR ke b A% BALGULE A5 A5 ol 2914
QAxte] Al ag Ve U Th BAD A A9, kwargs o 9 o F 9t AAHE EFAU T
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args W "= viormat () o 1A AA HF 0 & A H 3L, kwargs 7] A4 7|9 =

Yt

o] X

R4

-

a
=

L

= gk

gAY R 439yt

B3 AE o] 59 A, olEjst g T o] 5o A WA 74 4 tsiM N S EH

T 84 dWEYRE E A4 A4S B8 Agutt

JPA o5 Eo], T A (Oname) 2 get_value() 7tkey AR 00 E TEFHE

name X EZHE£ get_value () 7F RIS S| WA getattr () 58 23] J_ﬁ?&‘%‘:‘r

rO
fin)
[»
H
rr
N
jﬁ’,

check_unused_args (used_args, args, kwargs)

ABHE A9 AHEIA b AL FAABHE S TR o] Tl H 3 a4}

B2 E RE A% 719 AP (1A AR A A5, o E e AN AS E

° 2 A args & kwargs ©f] thg FxE Pk /\}B-El A e A2
A 4 JdF YT check_unused_args () + AAMF “JHU‘ R
7H8 g o}

format_field (value, format spec)
format_field() £ ©&438 A format () W7 a4

4 Q=2 WAl AFE U

convert_field (value, conversion)

mlm

=

TE9Y

(get_rfield() 7} ¥9F&3H) Zk (value) S (parse () U /\1 = 7]— vgsl = 2

10]‘— 7—]_,4,71—0

o] Al _%%‘r 3 (conversion) & 2 W3-t} 7| E WAL (s) (str), (r) (repr) ¥ (a) (ascii) ¥

E7FEASHA = FES F XS, IndexError Y KeyError 7F @AYt}

A} of A

i
A+ 4Y), vformat
H

=2

ME Feart ARG

=
H 3}

gl

The str. format () method and the Format t er class share the same syntax for format strings (although in the case
of Format ter, subclasses can define their own format string syntax). The syntax is related to that of formatted string

literals, but it is less sophisticated and, in particular, does not support arbitrary expressions.

2y BAGE F2E () 2 EIAA (B D) 7L Eo] stk $2E ool T A gL AL
PHE HaEg 155 WA A 31 12 202 BAR U dHY BAEd 525 S LY of
e A7, FHOR o|aACl 2 & AFUTE: {{ 2}

AP B e 2oy

replacement_field = "{" [field name] ["!" conversion] [":" format_spec] "}"

field_name = arg_name ("." attribute_name | "[" element_index "]")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r" | "s" | "a"

format_spec = <described in the next section>

QYA Fol =, N # BEE field_name © 2 A2 5 e, ghol LU o] Zejo] A& A= YA
AE AAE A FU. field_name 5ol A A o2 =73 ' ' 7} ekoll 2= conversion BES} &
'i0 o] ol 9= format_spec ©) LIt o gk X2 ghol tjs) 71 gho] obd Zul-e A ek
E%%Nﬂﬁﬂﬂﬂﬁ%%ﬂ?ﬁﬂﬁ
field_name Z}A| = =AY 7191 =921 arg_name & A ZGUTH AA 91 4] JAAHE UERW AL, 7|9 =W o] &)
ﬂ%ﬂ%EﬂﬂeﬂﬂﬂQHA4W”4@4xﬂmgmmﬂ01z R R ENOE S
ohueh) AR A & 5 9om %20, 1,2, o] £ATE A% 44 H U T arg_name o] & E 2 £ 2] o]
6.1. string — YuHHol 2112 Al 99
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UA 7] W Foll, W FAE HeollA 4o g e 7] (& o, '10' oY -1 HEANBZT T Yl
k. arg_name T2 A% Qe A Aot ol S HE FHA 0l & AGUT ' nane’ F1)
O HANL getartr ()& AEFO] ol St NS HES HE B W, * [index) ' Fele] HAAL
__getitem_ () & AME3IA] Q1E A 23] E U th

HA31A AA: A AR A AH A= str. format() off A Ak 4 lFuch A, iy ().
format (a, b) = '{0} {1}'.format ( b) I ==k

WA 34004 A X oA A A= Formatteroﬂ/ﬂ A g 4 ds5Uh
2 7}x) Zhekek 29 224 of A

pal

"First, thou shalt count to " # References first positional argument
"Bring me a " Implicitly references the first positional.

HH=

—argument
"From to " Same as "From {0} to {1}"
References keyword argument 'name'

'weight' attribute of first positional arg

"My quest is
"Weight in tons "
"Units destroyed:

HH FH W W

First element of keyword argument 'players'

conversion =+ ZWE Ho] g FojdS defUth HE52 S 2mi® st A2 3k AHA 9
__format__ () WA =] g5 FF YUtk 2t ojd Aol @ A ZufE FOJE FASL 2
Ade TR FAL dart dFuth _ format_ () & TE3F7] Mol S BALE WESY,

Qa9 £ 2] 74 A U o,

AR A 7HX B S a7t AGg U Vs =@l str() € TS, ' 2 Foll repr () € &3,
"1a' = Z ascii () & 3 &I}

2 7HA] o

"Harold's a clever " # Calls str() on the argument first
"Bring out the holy " # Calls repr() on the argument first
"More " # Calls ascii () on the argument first

format_spec BE & & A= ol tiet WA 7 285 o e, Z=yu|, L, A, A AE=
Sol 2dg Ut 74 3 ¥ A (2" vy °d°1 & format_spec ©] Bﬂ** = Z*«l ﬂ* A5yt
2 YL 2 dojA st Yy A& gt

Aformat_SPec A= a9k 354 ‘]% g & E@@—’F AU ol8]d FH d X do=F
o=, W3} Zej W ng,‘ﬂﬂi i} o] 22 232 585 A 95U th format_spec W 9] X3
A== format_spec FAFE 0] 3| A E 7] Aol X ZH UL o] A A 3] 2uiEHE TH SR AT 5 A
ok

B 7hA) ol Al oA A8 BAA L.

o]

ZoH HA) OlL 2lof
(ER WA £ 2R 2AL) 2D AT B ol A A e BA PSP vl AHUTHEY
29 2 3} fstrings & A L), I AE L WG format ) G5ol AH ALY 2% YUk 74 29
s DES EREE RIS R BR RO

3ol 3P e Zo QA e the SHS TANAT, AR Tk FAL 54 G ARG U
Qo FAl W £ §A} gkl str () & BEE AT 2L AHE BEE AU vl 9 g
9 AL 25 A9E 43T

EE 2R Y7 QA FA L e 2t
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format_spec = [[filllalign] [sign] [#][0] [width] [grouping_option] [.precision] [type]
fill = <any character>

align = PN U S

Sigl’l = nyw ‘ n_mn | nown

width = digit+

grouping_option - n_" ‘ n, n

precision = digit+

type ::: "b" ‘ "C" | "d" ‘ "e" | "E" | "f" | "F" | n n ‘ "G" | "n" "O"

g
FE G align ko) A A, fill BA7 Do) U2 5 v Aol BAHE 5 95, 4D Aol 2

o]_/_\7]— 7]ggkgg AHegUth 29 229 g5 8 oAU str. format () HAEE AL s, HEHE
S (({) B ONEAIFEAZ AET 5 ST 2L SHAANFIEZ SEIEAY TS
01"141:} o] xﬂd% format () FFole &S v A A GFUh

ChoFe 48 S 9 nle the 2% th

g [0

“

T TR s S oA FE T 9% A EH =5 G (TR AANA o] Aol IE
g U eh.

ST S S F A HOIA BT G2 E AGH £ GU T GANA o A0 AT
Yh.

= [ AE o] 5 (AT T, 4 B0 S5 FAGLTE. o] AL (+000000120) B4 &
=g QA4 ah o SR o 39 AL £2 Bl AT FEIUT o AL D=

uu] vk kel (0) ©] 90| Z)¥gho] Hytk,

7| Y8 Fs @ 5 2F el A AEE she ol A gt

.
rlo
)

2 BE Ao E A gon, BE Ui 3 BES AL tolgsh 2 asjong, ¥ &
4% o7k gl .

5B oLJeh FEo% FTE AEF T eI
— Zol eI A e 2 58 A8 o1oF @ LT e (o150l 71 & S A A D,
ST [ Frols AF A28 AT, S5 vl 5T AFETF T T

Ry o,

The '4#' option causes the (alternate form) to be used for the conversion. The alternate form is defined differently
for different types. This option is only valid for integer, float and complex types. For integers, when binary, octal, or
hexadecimal output is used, this option adds the prefix respective ' 0b', '0o', or 'Ox "' to the output value. For float
and complex the alternate form causes the result of the conversion to always contain a decimal-point character, even if
no digits follow it. Normally, a decimal-point character appears in the result of these conversions only if a digit follows
it. In addition, for 'g"' and 'G' conversions, trailing zeros are not removed from the result.
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% =]

[e]
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The available presentation types for f1oat and Decimal values are:
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02 4o

o|o|

(0]

Scientific notation. For a given precision p, formats the number in scientific notation with the
letter (e) separating the coefficient from the exponent. The coefficient has one digit before and
p digits after the decimal point, for a total of p + 1 significant digits. With no precision given,
uses a precision of 6 digits after the decimal point for £1oat, and shows all coefficient digits for
Decimal. If no digits follow the decimal point, the decimal point is also removed unless the #
option is used.

|El

Scientific notation. Same as 'e ' except it uses an upper case (E) as the separator character.

Vf'

Fixed-point notation. For a given precision p, formats the number as a decimal number with
exactly p digits following the decimal point. With no precision given, uses a precision of 6 digits
after the decimal point for £ 1oat, and uses a precision large enough to show all coefficient digits
for Decimal. If no digits follow the decimal point, the decimal point is also removed unless the
# option is used.

IFI

IAAGA Z7|H. £ & Z AW nan S NAN 2 2, inf & INF & WIS

Vg'

General format. For a given precision p >= 1, this rounds the number to p significant digits
and then formats the result in either fixed-point format or in scientific notation, depending on its
magnitude. A precision of O is treated as equivalent to a precision of 1.

RAa AL e 25U BA 58 e’ S AYEp-1 2 29 AP A5
7Fexp BHA ZFABAAI L. o]l -m <= exp < p ©] ™ (¢ 7] A m2 floato| A -4 0] 11
Decimal o[ -6 UTh, £ A= BA B4 £ 9 AUE p-l-exp 2 EAF UL
987 o, A TA 48 e’ G AYEp-1 2 ERF U T 4 REHA
e T 0L BE FESALAM A A 3, Fol Fobglt 57k GrkE 47 Aol
A A b & a5 E A AR

With no precision given, uses a precision of 6 significant digits for f1oat. For Decimal, the
coeflicient of the result is formed from the coefficient digits of the value; scientific notation is
used for values smaller than 1e-6 in absolute value and values where the place value of the least
significant digit is larger than 1, and fixed-point notation is used otherwise.

T = FE, FF =2 0, nans= Y=} FASHA 2427} inf, —inf, 0, -0, nan
oz Tygck

1] i, -
o

39

WE A AN UT AN B = AR AL AL g0 F B4 T AT
NaN o EHE ¥ A2 v Uk,

27 AA ZAY AR AEN] AR 54 T2 LAE FAFTE AS A5

'g' 9 25y

g Al 1002 FalA 2 (' f') FACE ZA O HEE 7|25 2Y9YTh

For float this is the same as 'g', except that when fixed-point notation is used to format the
result, it always includes at least one digit past the decimal point. The precision used is as large as
needed to represent the given value faithfully.

For Decimal, this is the same as either 'g' or 'G' depending on the value of context.
capitals for the current decimal context.

The overall effect is to match the output of st r () as altered by the other format modifiers.

ol o Ao s-Euj e} F
='{:03.2f}' 2AGE = JdH

A
Apete], (1 7F 7S s oAl 9 : o] A E YT olE S,
o) \/]
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>>> '"/0}, {1}, {2})".format('a', 'b', 'c')

'a, b, c'

>>> '/}, ()}, {}".format('a', 'b', 'c') # 3.1+ only

'a, b, ¢’

>>> '"/2}, {1}, {0}".format('a', 'b', 'c')

'c, b, a'

>>> '"/2}, {1}, {0}".format (*'abc') # unpacking argument sequence

'c, b, a'

>>> '"/(0}{1}{0}"'.format ('abra', 'cad') # arguments' indices can be repeated
'abracadabra'

ol F L E AAF AA £

>>> 'Coordinates: {latitude}, {longitude}'.format (latitude='37.24N"', longitude='-115.
—81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

A7he] o= el e Au 2

>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imag/}."').format (c)

'The complex number (3-53j) is formed from the real part 3.0 and the imaginary part -5.
;?0-‘
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})"'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

QN R}e] T M|

= =

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5

$s I sr thA:

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

PSS ERRENEEE

>>> ' {:<30}" . format ('left aligned')
'left aligned !

>>> '"/:>30}"' . format ('right aligned')
! right aligned'

>>> '"/[:730}" . format ('centered")

! centered !

>>> '{:#730)}"' . format ('centered') # use '"*' as a fill char
l***********centered***********'
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$+£,%5-f,% fUAG BT A A:

>>> " /[:4f); {:+f)" . format (3.14, —-3.14) # show it always
'+3.140000; —-3.140000"

>>> '"{: f}; {: f}'.format(3.14, -3.14) # show a space for positive numbers
' 3.140000; -3.140000"'
>>> '"{:-f}; {:—f}'".format (3.14, -3.14) # show only the minus —-- same as '{:f}; {:f}'

'3.140000; —-3.140000"

$x, 50 A2} o} 2 P o= gL W

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; Dbin: 101010"'

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; Dbin: 0b101010"

2
=

=3

£ A 99 TRAZ AS:

>>> '/, ]'" format (1234567890)
'1,234,567,890"

H O x&.
HEe Ed:

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%'

SEES IR

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '"{:%Y-%Sm-%d $H:%M:%S}'.format (d)

'2010-07-04 12:15:58"

AR T AT Hoh FE53 oA

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<<<!

' AN center AT

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> "/ 02X 02X 02X} { 02X} . format (*octets)
'COA80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print ("{0:{width}{base}}"'.format (num, base=base, width=width), end=' ")
print ()

(FF= sl el Aol AI%)
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(o] A sl o] A A M A%)

5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011
6.1.4 HE3 ZXH
WES FAGLPEP292 o] AFE TR U 0RE EAD A8 ATPUTH BES £ Fo A
SAS(18n) Y U Tk, o] BHA, O] DI R} /)52 shol AL hE W BAD 2olY 75 u
W87 4 57 WU ilsng 915 B2 BAAS /o w PHE eholHelelo] o = fuflilsn
7148 HAA L.
WE FADL ThS 722 AE o] 5710 A $E A A o)
$

€ olaA =Yt o] AL st s = AAg Yt

e $identifier & "3 7] "identifier" & X 3l= X3 2] ZAAE A 79‘;‘:}1414 ZNBEAHo 7,
"identifier" £ WEO|L}ASCI &3l o 2 A ZelE HAEA & ¢l ASCH 2 (2E 29
SRR AT § B4 A A o AR ERE o] A2 EAAL BAE SR I

e ${identifier} = $identifier &} TS FUTE FETH B2} FA7F 2FE] F A AP F o] @ A4k,
b2 EAAS] 4R 7oty F o guth, 718 "S{noun}ification".

Ao the Ao 7 § 0] 58 valuesrror 7H HAFYTH

string BEE o) FHEE FARE Template FH2E AFTUL Tenplate & WASE B33}
2k
L= =] .

class string Template(template)
ARAE A28 £ st ok gt

substitute (mapping={,‘, /, **kwds)
dZ3 282 5, A AL S RS Y T mapping & HE 82 AHE] TAIALeE A8k
1Eﬂﬂ“44dﬁﬁﬂeﬂﬂﬂwﬂ.m”ﬂJCﬂﬂﬂ“Mﬂo14 AAE AT T4
5 Utk mapping R kwds 7} 57 Al AL 50| A= A%, kwds 2] A42] A AZF A U T

safe_substitute (mapping= {},/, *kwds)
substitute ()2} B3R W, mapping 3 kwds o AF2] EA|A7Y Q= A S, KeyError o9&
LAY A7) 2] oo A el Z}ﬂ *”‘147} A EAG ol 2l 2 YeEbd E}substitute () 9=
2, s 7t AR A H = AF valueError & 4271 A ©d] $ & WHERH o
THE ol 7F o 3] AT = YA o] MiETE FA A E DA 7= thAal AFE 7F
e FALES et L Al =517 Uﬂfoﬂ << Xd(safe)>> = i JHD} =g
safe_substitute() = AL & 5 gH5 Utk 2 4L (dangling) F+& 7] 3
A e FBE, HED Tl ABA} b A2 BAAE Ehele 2

FA8H7] wiE U th
Template AABEAE F7) tolE o] ERER 3y Al 53U tt:

template
o) AL A template ARt 2 ALH AAJQUTE dA o2 WAL LA, 917 A&
HA| 271 ZAE A= FFyh

52 Template AF§ W 9] o U th:

Ur
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>>> from string import Template

>>> s = Template ('Swho likes Swhat')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim')

>>> Template ('Give $who $100') .substitute(d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

2% A8 Tenplace o) AH el A% THYstel, e EAA £, TEIE A EE ED 2AAL
A AS R AR AFAL AEA A9 B4 s ol 2] e, 0 s ol B HES
ARG % Q5L Th:

o delimiter — Z}8] EAAE £ Q3 FEAE et = g HE S YU 71232 s dUth 73
£ 209w o) $AYel o cocape () § BEADL, o AL A ol ohlojo} STk
S AR o TEAE HAT T USUTH (S, T2 TEAC UEA A B FH 29 FH2 ol &
kol AR oF g th.

+ idpatern - FHTE FUANA G AP EAA ADE ARG ATAY T ALY A7
(?a:[_a-z][_a-z0-9]1*) JYth braceidpattern ©] None ¢ A%, o] L A5 7} = =g &

Aol A = AU

Zr31: 718 flugs 7} re . IGNORECASE ©] 7] wj &, 3 & [a-z] &= H] ASCII E2}2} 4 x] & 4~ 915Ut}
ol wfj ol Aol a T LE AHEAFYTH

WA 3700 A WA braceidpattern & FZT 2 Ao wet 1A ke W AHgEHE EE ES
Belshed A2T % g5yt

. braceidpattern—idpatterniﬂ-%/\}‘3}%] W =335 2 Kol xe] A AR Ulsk 8 S AgEle) 7|27k
None ¢1H, idpattern & A& 3t+= 212 2] n Zeo sfeo] 2237 QS wet gl
AREFH YD, o] S 79, F2I7 S wi o gle W] Ape] EA A A2 ohE HES
S35t
WA 370 7}

- flags— B Ao AEHE AFALS AL T w) B8P AFA TP UTh ARG re
IGNORECASE YU Tl re.VERBOSE 7} A Z 8| 1o 2719 2 &, AFRAF A 9 idpattern 2 A A| 3t

a2 o A& wpetof o
WA 320 E71

T=, 22 o ERHE pattern & A Q2 3te] AA AFA HEE A& S5 A5 o] 2A 3= H$, k2
Ul A o] B9t AA 2Fe] A AFA Aok Ttk AA 1FL S0l AFE 73 @A a3}
oro z}e] EA| A} 2 of 3 Gt}

o escaped — ©] AF2 o] 2A| o= A/ ALE XA AYT oA & Eo] 7] & S H A ss.

e named —°] 15 2357 & A BAIA o5& AATUC AA 2Fol TEAE TEA = &
HYoh

* braced - °] 132 T235 2 F5 2 FAA o5& LAAAYLH AA 25 F2AUY TESE
Z3s A= U
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R

e invalid — ©] 152 2 9o FEA S (Ao ® T d FEAH S LAAT]

Yepok gt

A4 9] whA o]

6.1.5 =2 &%

string.capwords (s, sep=None)

ANALE str.split () & A& DoJZ Up L, str.capitalize () & AH&3F0] ZF Tho o] A
SAE HEAE BHEL, o| A HEARN Dol ES str. join() & AHEFH] AFFYLh AEH F
WA AR sep 7+ LA U None o] W, A% H 9 FA4= @Y Av o]~z up 11 o5 g o] A Ag Yt

I A oW sep 7F o] S WAL A= H AREE U T

6.2 re — Regular expression operations

Source code: Lib/re.py

This module provides regular expression matching operations similar to those found in Perl.

Both patterns and strings to be searched can be Unicode strings (st r) as well as 8-bit strings (by t e s). However, Unicode
strings and 8-bit strings cannot be mixed: that is, you cannot match a Unicode string with a byte pattern or vice-versa;
similarly, when asking for a substitution, the replacement string must be of the same type as both the pattern and the
search string.

Regular expressions use the backslash character (' \ ") to indicate special forms or to allow special characters to be used
without invoking their special meaning. This collides with Python’s usage of the same character for the same purpose in
string literals; for example, to match a literal backslash, one might have to write ' \\\\ ' as the pattern string, because
the regular expression must be \\, and each backslash must be expressed as \\ inside a regular Python string literal.
Also, please note that any invalid escape sequences in Python’s usage of the backslash in string literals now generate a
DeprecationWarning and in the future this will become a SyntaxError. This behaviour will happen even if it
is a valid escape sequence for a regular expression.

The solution is to use Python’s raw string notation for regular expression patterns; backslashes are not handled in any
special way in a string literal prefixed with "r'. So r"\n" is a two-character string containing '\ ' and 'n', while
"\n" is a one-character string containing a newline. Usually patterns will be expressed in Python code using this raw
string notation.

It is important to note that most regular expression operations are available as module-level functions and methods on
compiled regular expressions. The functions are shortcuts that don’t require you to compile a regex object first, but miss
some fine-tuning parameters.

o X7

The third-party regex module, which has an API compatible with the standard library re module, but offers additional
functionality and a more thorough Unicode support.
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6.2.1 Regular Expression Syntax

A regular expression (or RE) specifies a set of strings that matches it; the functions in this module let you check if a
particular string matches a given regular expression (or if a given regular expression matches a particular string, which
comes down to the same thing).

Regular expressions can be concatenated to form new regular expressions; if A and B are both regular expressions, then
AB is also a regular expression. In general, if a string p matches A and another string ¢ matches B, the string pg will
match AB. This holds unless A or B contain low precedence operations; boundary conditions between A and B; or have
numbered group references. Thus, complex expressions can easily be constructed from simpler primitive expressions like
the ones described here. For details of the theory and implementation of regular expressions, consult the Friedl book
[Frie09], or almost any textbook about compiler construction.

A brief explanation of the format of regular expressions follows. For further information and a gentler presentation,
consult the regex-howto.

Regular expressions can contain both special and ordinary characters. Most ordinary characters, like 'A', 'a',or '0',
are the simplest regular expressions; they simply match themselves. You can concatenate ordinary characters, so last
matches the string ' 1ast '. (In the rest of this section, we’ll write RE’sin this special style, usually without
quotes, and strings to be matched 'in single quotes'.)

Some characters, like ' | ' or ' (', are special. Special characters either stand for classes of ordinary characters, or affect
how the regular expressions around them are interpreted.

Repetition qualifiers (*, +, ?, {m, n}, etc) cannot be directly nested. This avoids ambiguity with the non-greedy modifier
suffix ?, and with other modifiers in other implementations. To apply a second repetition to an inner repetition, parentheses
may be used. For example, the expression (?:a{6}) * matches any multiple of six 'a' characters.

The special characters are:

. (Dot.) In the default mode, this matches any character except a newline. If the DOTALT flag has been specified, this
matches any character including a newline.

A (Caret.) Matches the start of the string, and in MULTILINE mode also matches immediately after each newline.

$ Matches the end of the string or just before the newline at the end of the string, and in MULTILINE mode also
matches before a newline. foo matches both (foo) and (foobar), while the regular expression foo$ matches
only (foo). More interestingly, searching for foo.$ in 'fool\nfoo2\n' matches (foo2) normally, but
(fool) in MULTILINE mode; searching for a single $ in ' foo\n' will find two (empty) matches: one just
before the newline, and one at the end of the string.

* Causes the resulting RE to match O or more repetitions of the preceding RE, as many repetitions as are possible. ab*
will match (a), (ab), or (a) followed by any number of (b’s.

+ Causes the resulting RE to match 1 or more repetitions of the preceding RE. ab+ will match (a) followed by any
non-zero number of (b’s; it will not match just (a).

? Causes the resulting RE to match O or 1 repetitions of the preceding RE. ab? will match either (a) or (ab).

*2,42,?2? The '*', "'+', and '?"' qualifiers are all greedy; they match as much text as possible. Sometimes this
behaviour isn’t desired; if the RE <. *> is matched against '<a> b <c>"', it will match the entire string, and
not just '<a>"'. Adding ? after the qualifier makes it perform the match in non-greedy or minimal fashion; as few
characters as possible will be matched. Using the RE <. * 2> will match only '<a>"'.

{m} Specifies that exactly m copies of the previous RE should be matched; fewer matches cause the entire RE not to
match. For example, a{ 6} will match exactly six 'a' characters, but not five.

{m, n} Causes the resulting RE to match from m to n repetitions of the preceding RE, attempting to match as many
repetitions as possible. For example, a{3, 5} will matchfrom 3to5 'a"' characters. Omitting m specifies a lower
bound of zero, and omitting n specifies an infinite upper bound. As an example, a{4, }b will match 'aaaab"' or
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athousand 'a' characters followed by a 'b', but not 'aaab'. The comma may not be omitted or the modifier
would be confused with the previously described form.

{m,n}? Causes the resulting RE to match from m to n repetitions of the preceding RE, attempting to match as few
repetitions as possible. This is the non-greedy version of the previous qualifier. For example, on the 6-character
string 'aaaaaa',a{3, 5} willmatch 5 'a"' characters, while a{ 3, 5} ? will only match 3 characters.

\ Either escapes special characters (permitting you to match characters like ' * ', ' ? ', and so forth), or signals a special
sequence; special sequences are discussed below.

If you’re not using a raw string to express the pattern, remember that Python also uses the backslash as an escape
sequence in string literals; if the escape sequence isn’t recognized by Python’s parser, the backslash and subsequent
character are included in the resulting string. However, if Python would recognize the resulting sequence, the
backslash should be repeated twice. This is complicated and hard to understand, so it’s highly recommended that
you use raw strings for all but the simplest expressions.

[1 Used to indicate a set of characters. In a set:
* Characters can be listed individually, e.g. [amk] willmatch 'a', 'm',or 'k"'.

* Ranges of characters can be indicated by giving two characters and separating them by a ' —', for example
[a-z] will match any lowercase ASCII letter, [0-5] [0—-9] will match all the two-digits numbers from
00 to 59, and [0-9A-Fa-f] will match any hexadecimal digit. If — is escaped (e.g. [a\-z])orifit’s
placed as the first or last character (e.g. [-a] or [a—]), it will match a literal '—".

* Special characters lose their special meaning inside sets. For example, [ (+*) ] will match any of the literal
characters ' (', '+"', "*',or ") .

* Character classes such as \w or \S (defined below) are also accepted inside a set, although the characters
they match depends on whether ASCT T or LOCALE mode is in force.

* Characters that are not within a range can be matched by complementing the set. If the first character of the
set is '~ ', all the characters that are not in the set will be matched. For example, [~5] will match any
character except '5"', and [~"] will match any character except '~ '. ~ has no special meaning if it’s not
the first character in the set.

e To match a literal '] ' inside a set, precede it with a backslash, or place it at the beginning of the set. For
example, both [ () [\]1{}] and [] () [{}] will both match a parenthesis.

* Support of nested sets and set operations as in Unicode Technical Standard #18 might be added in the future.
This would change the syntax, so to facilitate this change a FutureWarning will be raised in ambiguous
cases for the time being. That includes sets starting with a literal ' [ ' or containing literal character sequences
'——','&&", "~~"',and ' | | '. To avoid a warning escape them with a backslash.

WA 3794 M7 FutureWarningisraised if a character set contains constructs that will change semantically
in the future.

| A|B, where A and B can be arbitrary REs, creates a regular expression that will match either A or B. An arbitrary

number of REs can be separated by the ' | ' in this way. This can be used inside groups (see below) as well. As the
target string is scanned, REs separated by ' | ' are tried from left to right. When one pattern completely matches,
that branch is accepted. This means that once A matches, B will not be tested further, even if it would produce a
longer overall match. In other words, the ' | ' operator is never greedy. To match a literal ' | ', use \ |, or enclose

it inside a character class, asin [ | ].

(. ..) Matches whatever regular expression is inside the parentheses, and indicates the start and end of a group; the
contents of a group can be retrieved after a match has been performed, and can be matched later in the string with
the \number special sequence, described below. To match the literals ' (' or ') ', use \ ( or \), or enclose
them inside a character class: [ (], [)].

(?...) This is an extension notation (a ' ? "' following a ' (' is not meaningful otherwise). The first character after
the '?' determines what the meaning and further syntax of the construct is. Extensions usually do not create a
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new group; (?P<name>. . .) is the only exception to this rule. Following are the currently supported extensions.

(?ailmsux) (One or more letters fromtheset 'a', '1', 'L', 'm', 's', 'u', 'x'.) The group matches the empty
string; the letters set the corresponding flags: re.A (ASCII-only matching), re. I (ignore case), re. L (locale
dependent), re . M (multi-line), re . S (dot matches all), re . U (Unicode matching), and re . X (verbose), for the
entire regular expression. (The flags are described in Module Contents.) This is useful if you wish to include the
flags as part of the regular expression, instead of passing a flag argument to the re. compile () function. Flags
should be used first in the expression string.

(?:...) Anon-capturing version of regular parentheses. Matches whatever regular expression is inside the parenthe-
ses, but the substring matched by the group cannot be retrieved after performing a match or referenced later in the
pattern.

(?ailmsux—imsx:...) (Zero or more letters from the set 'a', 'i', 'L', 'm', 's', 'u', 'x', optionally
followed by '—' followed by one or more letters from the '1', 'm', 's', "x'.) The letters set or remove the

corresponding flags: re. A (ASCII-only matching), re. I (ignore case), re. L (locale dependent), re . M (multi-
line), re. S (dot matches all), re .U (Unicode matching), and re. X (verbose), for the part of the expression.
(The flags are described in Module Contents.)

The letters 'a', 'L"' and 'u' are mutually exclusive when used as inline flags, so they can’t be combined or

follow ' —'. Instead, when one of them appears in an inline group, it overrides the matching mode in the enclosing
group. In Unicode patterns (?a:...) switches to ASCII-only matching, and (?u:...) switches to Unicode
matching (default). In byte pattern (?L:...) switches to locale depending matching, and (?a:...) switches

to ASCII-only matching (default). This override is only in effect for the narrow inline group, and the original
matching mode is restored outside of the group.

A 3.69 F7)
WA 37914 M7 : Theletters 'a', 'L' and 'u' also can be used in a group.

(?P<name>. . .) Similar to regular parentheses, but the substring matched by the group is accessible via the symbolic
group name name. Group names must be valid Python identifiers, and each group name must be defined only once
within a regular expression. A symbolic group is also a numbered group, just as if the group were not named.

Named groups can be referenced in three contexts. If the pattern is (?P<quote>['"]) .*? (?P=quote)
(i.e. matching a string quoted with either single or double quotes):

Context of reference to group {quote) Ways to reference it
in the same pattern itself

e (?P=quote) (as shown)
. \1

when processing match object m
* m.group ('quote")

e m.end ('quote') (etc.)

in a string passed to the repl argument of re . sub
&P P atg 0 ¢ \g<quote>

e \g<1>
° \:]_

(?P=name) A backreference to a named group; it matches whatever text was matched by the earlier group named
name.

(?#...) A comment; the contents of the parentheses are simply ignored.

(?=...) Matches if ... matches next, but doesn’t consume any of the string. This is called a lookahead assertion.
For example, Isaac (?=Asimov) will match 'Isaac ' only if it’s followed by 'Asimov"'.
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(?!...) Matches if ... doesn’t match next. This is a negative lookahead assertion. For example, Isaac (?!
Asimov) will match 'Isaac ' only if it’s not followed by 'Asimov'.

(?<=...) Matches if the current position in the string is preceded by a match for . . . that ends at the current po-
sition. This is called a positive lookbehind assertion. (?<=abc) def will find a match in 'abcdef ', since the
lookbehind will back up 3 characters and check if the contained pattern matches. The contained pattern must only
match strings of some fixed length, meaning that abc or a | b are allowed, but a* and a{3, 4} are not. Note
that patterns which start with positive lookbehind assertions will not match at the beginning of the string being
searched; you will most likely want to use the search () function rather than the match () function:

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)
'def'

This example looks for a word following a hyphen:

>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

H A 3.59]| A ¥ 7 : Added support for group references of fixed length.

(?<!...) Matches if the current position in the string is not preceded by a match for . . .. This is called a negative
lookbehind assertion. Similar to positive lookbehind assertions, the contained pattern must only match strings of
some fixed length. Patterns which start with negative lookbehind assertions may match at the beginning of the
string being searched.

(? (id/name) yes—pattern|no-pattern) Will try to match with yes-pattern if the group with given
id or name exists, and with no-pattern if it doesn’t. no-pattern is optional and can be omitted. For
example, (<) ? (\w+@\w+ (?2:\.\w+)+) (?(1)>[$) is a poor email matching pattern, which will match
with '<user@host.com>' as well as '"user@host.com', but not with '<user@host.com' nor
'user@host.com>"'.

The special sequences consist of '\ ' and a character from the list below. If the ordinary character is not an ASCII digit
or an ASCII letter, then the resulting RE will match the second character. For example, \ $ matches the character '$'.

\number Matches the contents of the group of the same number. Groups are numbered starting from 1. For example,
(.+) \1lmatches 'the the'or'55 55',butnot 'thethe' (note the space after the group). This special
sequence can only be used to match one of the first 99 groups. If the first digit of number is 0, or number is 3 octal
digits long, it will not be interpreted as a group match, but as the character with octal value number. Inside the ' [
and '] ' of a character class, all numeric escapes are treated as characters.

\A Matches only at the start of the string.

\b Matches the empty string, but only at the beginning or end of a word. A word is defined as a sequence of word
characters. Note that formally, \b is defined as the boundary between a \w and a \W character (or vice versa),
or between \w and the beginning/end of the string. This means that r ' \bfoo\b' matches 'foo', 'foo."',
' (foo) ', 'bar foo baz' butnot 'foobar' or 'foo3"'.

By default Unicode alphanumerics are the ones used in Unicode patterns, but this can be changed by using the
ASCIT flag. Word boundaries are determined by the current locale if the LOCALE flag is used. Inside a character
range, \b represents the backspace character, for compatibility with Python’s string literals.

\B Matches the empty string, but only when it is not at the beginning or end of a word. This means that r 'py\B'
matches 'python', 'py3"', '"py2',butnot 'py', 'py.',or 'py!"'. \Bis just the opposite of \b, so word
characters in Unicode patterns are Unicode alphanumerics or the underscore, although this can be changed by using
the ASCTT flag. Word boundaries are determined by the current locale if the LOCALE flag is used.

\d

112 Chapter 6. HIAE X{2| MH|A



The Python Library Reference, £A| H{H™ 3.8.12

For Unicode (str) patterns: Matches any Unicode decimal digit (that is, any character in Unicode character cat-
egory [Nd]). This includes [0—-9], and also many other digit characters. If the ASCTIT flag is used only
[0-9] is matched.

For 8-bit (bytes) patterns: Matches any decimal digit; this is equivalent to [0-9].

\D Matches any character which is not a decimal digit. This is the opposite of \d. If the ASC I T flag is used this becomes
the equivalent of [~0-9].

\s

For Unicode (str) patterns: Matches Unicode whitespace characters (which includes [ \t\n\r\f\v], and
also many other characters, for example the non-breaking spaces mandated by typography rules in many
languages). If the ASCIT flagis used, only [ \t\n\r\£f\v] is matched.

For 8-bit (bytes) patterns: Matches characters considered whitespace in the ASCII character set; this is equiva-
lentto [ \t\n\r\f\v].

\S Matches any character which is not a whitespace character. This is the opposite of \s. If the ASCIT flag is used
this becomes the equivalent of [~ \t\n\r\f\v].

\w

For Unicode (str) patterns: Matches Unicode word characters; this includes most characters that can be part
of a word in any language, as well as numbers and the underscore. If the ASCTT flag is used, only
[a—zA-Z0-9_] is matched.

For 8-bit (bytes) patterns: Matches characters considered alphanumeric in the ASCII character set; this is equiv-
alent to [a—zA-Z0-9_]. If the LOCALE flag is used, matches characters considered alphanumeric in the
current locale and the underscore.

\W Matches any character which is not a word character. This is the opposite of \w. If the ASCTT flag is used this
becomes the equivalent of [~a-zA-Z0-9_]. If the LOCALE flag is used, matches characters which are neither
alphanumeric in the current locale nor the underscore.

\Z Matches only at the end of the string.

Most of the standard escapes supported by Python string literals are also accepted by the regular expression parser:

\a \b \f \n
\N \r \t \u
\U \v \x AN\

(Note that \b is used to represent word boundaries, and means ( backspace) only inside character classes.)

"\u', "\U', and '"\N"' escape sequences are only recognized in Unicode patterns. In bytes patterns they are errors.
Unknown escapes of ASCII letters are reserved for future use and treated as errors.

Octal escapes are included in a limited form. If the first digit is a 0, or if there are three octal digits, it is considered an
octal escape. Otherwise, it is a group reference. As for string literals, octal escapes are always at most three digits in
length.

WA 3394 H7:The '\u"' and '\U" escape sequences have been added.
¥ A 3.69] A ¥ 7 : Unknown escapes consisting of '\ ' and an ASCII letter now are errors.

WA 3894 M7 : The '\N{name} ' escape sequence has been added. As in string literals, it expands to the named
Unicode character (e.g. '\N{EM DASH}").
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6.2.2 Module Contents

The module defines several functions, constants, and an exception. Some of the functions are simplified versions of the
full featured methods for compiled regular expressions. Most non-trivial applications always use the compiled form.

W A 3.69)| A X 7 : Flag constants are now instances of RegexF 1ag, which is a subclass of enum. IntFlag.

re.compile (pattern, flags=0)
Compile a regular expression pattern into a regular expression object, which can be used for matching using its
match (), search () and other methods, described below.

The expression’s behaviour can be modified by specifying a flags value. Values can be any of the following variables,
combined using bitwise OR (the | operator).

The sequence

prog = re.compile (pattern)
result = prog.match(string)

is equivalent to

result = re.match(pattern, string)

but using re. compile () and saving the resulting regular expression object for reuse is more efficient when the
expression will be used several times in a single program.

ZF31:  The compiled versions of the most recent patterns passed to re.compile () and the module-level
matching functions are cached, so programs that use only a few regular expressions at a time needn’t worry about
compiling regular expressions.

re.A

re.ASCII
Make \w, \W, \b, \B, \d, \D, \'s and \ S perform ASCII-only matching instead of full Unicode matching. This
is only meaningful for Unicode patterns, and is ignored for byte patterns. Corresponds to the inline flag (?a).

Note that for backward compatibility, the re .U flag still exists (as well as its synonym re .UNICODE and its
embedded counterpart (?u) ), but these are redundant in Python 3 since matches are Unicode by default for strings
(and Unicode matching isn’t allowed for bytes).

re .DEBUG
Display debug information about compiled expression. No corresponding inline flag.

re.I

re.IGNORECASE
Perform case-insensitive matching; expressions like [A-Z] will also match lowercase letters. Full Unicode match-
ing (such as U matching 1) also works unless the re.ASCIT flag is used to disable non-ASCII matches. The
current locale does not change the effect of this flag unless the re. LOCALE flag is also used. Corresponds to the
inline flag (?21).

Note that when the Unicode patterns [a—z] or [A—Z] are used in combination with the TGNORECASE flag, they
will match the 52 ASCII letters and 4 additional non-ASCII letters: (I) (U+0130, Latin capital letter I with dot
above), (1) (U+0131, Latin small letter dotless 1), (') (U+017F, Latin small letter long s) and (K) (U+212A,
Kelvin sign). If the ASCTT flag is used, only letters (a) to (z) and (A) to (Z) are matched.

re.L

re.LOCALE
Make \w, \W, \b, \B and case-insensitive matching dependent on the current locale. This flag can be used only
with bytes patterns. The use of this flag is discouraged as the locale mechanism is very unreliable, it only handles
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re.

one (culture) at a time, and it only works with 8-bit locales. Unicode matching is already enabled by default in
Python 3 for Unicode (str) patterns, and it is able to handle different locales/languages. Corresponds to the inline
flag (?L).

WA 3.6 4

iR
WA 379 A ¥ 7 : Compiled regular expression objects with the re. LOCALE flag no longer depend on the
locale at compile time. Only the locale at matching time affects the result of matching.

7. re. LOCALE can be used only with bytes patterns and is not compatible with re . ASCTIT.

.M

MULTILINE
When specified, the pattern character '~ ' matches at the beginning of the string and at the beginning of each
line (immediately following each newline); and the pattern character ' $' matches at the end of the string and at
the end of each line (immediately preceding each newline). By default, ' ~ ' matches only at the beginning of the
string, and ' $ "' only at the end of the string and immediately before the newline (if any) at the end of the string.
Corresponds to the inline flag (?m) .

S

DOTALL
Make the ' . ' special character match any character at all, including a newline; without this flag, ' . ' will match
anything except a newline. Corresponds to the inline flag (?s) .

X

VERBOSE
This flag allows you to write regular expressions that look nicer and are more readable by allowing you to visually
separate logical sections of the pattern and add comments. Whitespace within the pattern is ignored, except when
in a character class, or when preceded by an unescaped backslash, or within tokens like *?, (?: or (?P<...>.
When a line contains a # that is not in a character class and is not preceded by an unescaped backslash, all characters
from the leftmost such # through the end of the line are ignored.

This means that the two following regular expression objects that match a decimal number are functionally equal:

a = re.compile(r"""\d + # the integral part
\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile (r"\d+\.\d*")

Corresponds to the inline flag (?x).

search (pattern, string, flags=0)
Scan through string looking for the first location where the regular expression pattern produces a match, and return a
corresponding match object. Return None if no position in the string matches the pattern; note that this is different
from finding a zero-length match at some point in the string.

match (pattern, string, flags=0)
If zero or more characters at the beginning of string match the regular expression pattern, return a corresponding
match object. Return None if the string does not match the pattern; note that this is different from a zero-length
match.

Note that even in MULTILINE mode, re.match () will only match at the beginning of the string and not at the
beginning of each line.

If you want to locate a match anywhere in string, use search () instead (see also search() vs. match()).

fullmatch (pattern, string, flags=0)
If the whole string matches the regular expression pattern, return a corresponding match object. Return None if
the string does not match the pattern; note that this is different from a zero-length match.

WA 340 F7}
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re.split (pattern, string, maxsplit=0, flags=0)

Split string by the occurrences of pattern. If capturing parentheses are used in pattern, then the text of all groups in
the pattern are also returned as part of the resulting list. If maxsplit is nonzero, at most maxsplit splits occur, and
the remainder of the string is returned as the final element of the list.

>>> re.split (r'\W+', 'Words, words, words.')
["Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

If there are capturing groups in the separator and it matches at the start of the string, the result will start with an
empty string. The same holds for the end of the string:

>>> re.split(r' (\W+)', '...words, words...")
ey, ..., 'words', ', ', 'words', '...', '']

That way, separator components are always found at the same relative indices within the result list.

Empty matches for the pattern split the string only when not adjacent to a previous empty match.

>>> re.split(r'\b', 'Words, words, words.')

(', 'words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W*', '...words...")

[, ', 'w', 'o', 'r', 'd', 's', '', '']

>>> re.split(r' (\W*)', '...words...")

A o T o - S L B

H A 3.19] A ¥ 7 : Added the optional flags argument.
H A 3.7 A ¥ 7 : Added support of splitting on a pattern that could match an empty string.

re.findall (pattern, string, flags=0)

Return all non-overlapping matches of pattern in string, as a list of strings. The string is scanned left-to-right, and
matches are returned in the order found. If one or more groups are present in the pattern, return a list of groups;
this will be a list of tuples if the pattern has more than one group. Empty matches are included in the result.

WA 3.7 A4 ¥ 7 : Non-empty matches can now start just after a previous empty match.

re.finditer (pattern, string, flags=0)

Return an iterator yielding match objects over all non-overlapping matches for the RE pattern in string. The string
is scanned left-to-right, and matches are returned in the order found. Empty matches are included in the result.

WA 3.7 4] ¥ 7 : Non-empty matches can now start just after a previous empty match.

re. sub (pattern, repl, string, count=0, flags=0)

Return the string obtained by replacing the leftmost non-overlapping occurrences of pattern in string by the re-
placement repl. If the pattern isn’t found, string is returned unchanged. repl can be a string or a function; if it is
a string, any backslash escapes in it are processed. That is, \n is converted to a single newline character, \ r is
converted to a carriage return, and so forth. Unknown escapes of ASCII letters are reserved for future use and
treated as errors. Other unknown escapes such as \ & are left alone. Backreferences, such as \ 6, are replaced with
the substring matched by group 6 in the pattern. For example:

>>> re.sub(r'def\s+([a-zA-Z_] [a-2zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',

C. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'
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If repl is a function, it is called for every non-overlapping occurrence of pattern. The function takes a single match
object argument, and returns the replacement string. For example:

>>> def dashrepl (matchobj) :
if matchobj.group(0) == '-': return ' '
. else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro-———-gram-files')
'pro—-—gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

The pattern may be a string or a pattern object.

The optional argument count is the maximum number of pattern occurrences to be replaced; count must be a non-
negative integer. If omitted or zero, all occurrences will be replaced. Empty matches for the pattern are replaced
only when not adjacent to a previous empty match, so sub ('x*', '=', 'abxd') returns '-a-b--d-"'.

In string-type repl arguments, in addition to the character escapes and backreferences described above, \ g<name>
will use the substring matched by the group named name, as defined by the (?P<name>...) syntax. \
g<number> uses the corresponding group number; \ g<2> is therefore equivalent to \ 2, but isn’t ambiguous in
a replacement such as \g<2>0. \20 would be interpreted as a reference to group 20, not a reference to group
2 followed by the literal character ' 0'. The backreference \ g<0> substitutes in the entire substring matched by
the RE.

WA 3.1 4 ¥ 7 : Added the optional flags argument.
WA 3.5 4] ¥ 7 : Unmatched groups are replaced with an empty string.
H A 3.600 A4 ¥

H A 3.7 A ¥ 7 : Unknown escapes in repl consisting of '\ ' and an ASCII letter now are errors.

o,

: Unknown escapes in pattern consisting of '\ ' and an ASCII letter now are errors.

WA 3.7 A ¥ 7 : Empty matches for the pattern are replaced when adjacent to a previous non-empty match.

re . subn (pattern, repl, string, count=0, flags=0)
Perform the same operation as sub (), but return a tuple (new_string, number_of_subs_made).

H A 3.19 4 ¥ 7 : Added the optional flags argument.
WA 3.59 4] ¥ 7 : Unmatched groups are replaced with an empty string.

re.escape (pattern)
Escape special characters in pattern. This is useful if you want to match an arbitrary literal string that may have
regular expression metacharacters in it. For example:

>>> print (re.escape('http://www.python.org'))
http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#S%s'*+—."_ " [~:"
>>> print ('[2s]+"'" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 ! \#\S$2\& "\ *\+\=\.\"_"\[\~:1+

>>> operators = ['+', '=', "F', /v, rHkar]
>>> print ('|'.join(map (re.escape, sorted(operators, reverse=True))))

ZIN=INHTNFNF A

This function must not be used for the replacement string in sub () and subn (), only backslashes should be
escaped. For example:

>>> digits_re = r'\d+'
>>> sample = '/usr/sbin/sendmail - 0 errors, 12 warnings'

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

>>> print (re.sub(digits_re, digits_re.replace('\\', r'\\'"), sample))
/usr/sbin/sendmail - \d+ errors, \d+ warnings

WA 3.3 4 Y7 : The '_"' character is no longer escaped.

WA 3.7 4] ¥ 7 : Only characters that can have special meaning in a regular expression are escaped. As a result,

L T 1o mrw o ) |/' T . T.
L) s ° s s

r Lyt =T r@ ¢ and " " are no longer escaped.

re.purge ()

Clear the regular expression cache.

exception re.error (msg, pattern=None, pos=None)

Exception raised when a string passed to one of the functions here is not a valid regular expression (for example,
it might contain unmatched parentheses) or when some other error occurs during compilation or matching. It is
never an error if a string contains no match for a pattern. The error instance has the following additional attributes:

msg
The unformatted error message.

pattern
The regular expression pattern.

pos
The index in pattern where compilation failed (may be None).

lineno
The line corresponding to pos (may be None).

colno
The column corresponding to pos (may be None).

B A 3.59] 4] ¥ 7 : Added additional attributes.

6.2.3 Regular Expression Objects

Compiled regular expression objects support the following methods and attributes:

Pattern.search (string[,pos[, endpos] ])

Scan through string looking for the first location where this regular expression produces a match, and return a
corresponding match object. Return None if no position in the string matches the pattern; note that this is different
from finding a zero-length match at some point in the string.

The optional second parameter pos gives an index in the string where the search is to start; it defaults to 0. This is
not completely equivalent to slicing the string; the ' ~ ' pattern character matches at the real beginning of the string
and at positions just after a newline, but not necessarily at the index where the search is to start.

The optional parameter endpos limits how far the string will be searched; it will be as if the string is endpos
characters long, so only the characters from pos to endpos - 1 will be searched for a match. If endpos is less
than pos, no match will be found; otherwise, if 7x is a compiled regular expression object, rx . search (string,
0, 50) isequivalentto rx.search (string[:50], 0).

>>> pattern = re.compile ("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"
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Pattern.match (string[,pos[, endpos] ])
If zero or more characters at the beginning of string match this regular expression, return a corresponding match
object. Return None if the string does not match the pattern; note that this is different from a zero-length match.

The optional pos and endpos parameters have the same meaning as for the search () method.

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".

<re.Match object; span=(1, 2), match='o'>

If you want to locate a match anywhere in string, use search () instead (see also search() vs. match()).

Pattern.fullmatch (string[, pos[, endpos] ] )
If the whole string matches this regular expression, return a corresponding match object. Return None if the string
does not match the pattern; note that this is different from a zero-length match.

The optional pos and endpos parameters have the same meaning as for the search () method.

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.fullmatch ("ogre™) # No match as not the full string matches.

>>> pattern.fullmatch ("doggie", 1, 3) # Matches within given limits.

<re.Match object; span=(1, 3), match='og'>

WA 3.40] F7}.

Pattern.split (string, maxsplit=0)
Identical to the sp1it () function, using the compiled pattern.

Pattern.findall (string[, pos[, endpos] ] )
Similar to the findall () function, using the compiled pattern, but also accepts optional pos and endpos param-
eters that limit the search region like for search ().

Pattern.finditer (string[, pos[, endpos] ] )
Similar to the finditer () function, using the compiled pattern, but also accepts optional pos and endpos pa-
rameters that limit the search region like for search ().

Pattern.sub (repl, string, count=0)
Identical to the sub () function, using the compiled pattern.

Pattern.subn (repl, string, count=0)
Identical to the subn () function, using the compiled pattern.

Pattern.flags
The regex matching flags. This is a combination of the flags given to compile (), any (?...) inline flags in
the pattern, and implicit flags such as UNICODE if the pattern is a Unicode string.

Pattern.groups
The number of capturing groups in the pattern.

Pattern.groupindex
A dictionary mapping any symbolic group names defined by (?P<id>) to group numbers. The dictionary is
empty if no symbolic groups were used in the pattern.

Pattern.pattern
The pattern string from which the pattern object was compiled.

WA 3.7 4] ¥ 7 : Added supportof copy . copy () and copy . deepcopy (). Compiled regular expression objects
are considered atomic.
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6.2.4 Match Objects

Match objects always have a boolean value of True. Since match () and search () return None when there is no
match, you can test whether there was a match with a simple i f statement:

match = re.search(pattern, string)
if match:
process (match)

Match objects support the following methods and attributes:

Match.expand (template)
Return the string obtained by doing backslash substitution on the template string template, as done by the sub ()
method. Escapes such as \n are converted to the appropriate characters, and numeric backreferences (\ 1, \2)
and named backreferences (\g<1>, \g<name>) are replaced by the contents of the corresponding group.

WA 3.5 A ¥ 7 : Unmatched groups are replaced with an empty string.

Match.group ( [groupl, ] )

Returns one or more subgroups of the match. If there is a single argument, the result is a single string; if there are
multiple arguments, the result is a tuple with one item per argument. Without arguments, groupl defaults to zero
(the whole match is returned). If a groupN argument is zero, the corresponding return value is the entire matching
string; if it is in the inclusive range [1..99], it is the string matching the corresponding parenthesized group. If a
group number is negative or larger than the number of groups defined in the pattern, an TndexError exception
is raised. If a group is contained in a part of the pattern that did not match, the corresponding result is None. If a
group is contained in a part of the pattern that matched multiple times, the last match is returned.

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.
'Isaac’

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group (1, 2) # Multiple arguments give us a tuple.
('"Isaac', 'Newton')

If the regular expression uses the (?P<name>. . .) syntax, the groupN arguments may also be strings identifying
groups by their group name. If a string argument is not used as a group name in the pattern, an TndexError
exception is raised.

A moderately complicated example:

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')
'Malcolm'

>>> m.group ('last_name')
'Reynolds'’

Named groups can also be referred to by their index:

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds'

If a group matches multiple times, only the last match is accessible:
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>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
'C3'

Match.__getitem__ (g)
This is identical to m. group (g) . This allows easier access to an individual group from a match:

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

WA 3.60 =7}

Match.groups (default=None)

Return a tuple containing all the subgroups of the match, from 1 up to however many groups are in the pattern.
The default argument is used for groups that did not participate in the match; it defaults to None.

For example:

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
('24', '1632")

If we make the decimal place and everything after it optional, not all groups might participate in the match. These
groups will default to None unless the default argument is given:

>>> m = re.match (r" (\d+)\.? (\d+)?2", "24")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
('24V, YOV)

Match.groupdict (default=None)

Return a dictionary containing all the named subgroups of the match, keyed by the subgroup name. The default
argument is used for groups that did not participate in the match; it defaults to None. For example:

>>> m = re.match(r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()

{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start ( [group] )

Match.end( [group] )
Return the indices of the start and end of the substring matched by group; group defaults to zero (meaning the
whole matched substring). Return -1 if group exists but did not contribute to the match. For a match object m,
and a group g that did contribute to the match, the substring matched by group g (equivalent to m.group (g) ) is

’m.string[m.start(g):m.end(g)}

Note that m. start (group) will equal m.end (group) if group matched a null string. For example, after m

= re.search('b(c?)', 'cba'),m.start(0)isl,m.end(0) is2, m.start (1) andm.end (1)
are both 2, and m. start (2) raises an IndexError exception.

An example that will remove remove_this from email addresses:
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>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span ( [group] )
For a match m, return the 2-tuple (m.start (group), m.end(group) ). Note that if group did not con-
tribute to the match, thisis (-1, -1). group defaults to zero, the entire match.

Match.pos
The value of pos which was passed to the search () or match () method of a regex object. This is the index
into the string at which the RE engine started looking for a match.

Match.endpos
The value of endpos which was passed to the search () or match () method of a regex object. This is the index
into the string beyond which the RE engine will not go.

Match.lastindex
The integer index of the last matched capturing group, or None if no group was matched at all. For example, the
expressions (a)b, ((a) (b)),and ( (ab)) willhave lastindex == 1 if applied to the string 'ab ', while
the expression (a) (b) will have lastindex == 2, if applied to the same string.

Match.lastgroup
The name of the last matched capturing group, or None if the group didn’t have a name, or if no group was
matched at all.

Match.re
The regular expression object whose match () or search () method produced this match instance.

Match.string
The string passed to match () or search ().

WA 3.79 4] ¥ A : Added support of copy.copy () and copy.deepcopy (). Match objects are considered
atomic.

6.2.5 Regular Expression Examples
Checking for a Pair

In this example, we’ll use the following helper function to display match objects a little more gracefully:

def displaymatch (match):
if match is None:
return None
return '<Match: , groups=¢r>"' % (match.group (), match.groups())

Suppose you are writing a poker program where a player’s hand is represented as a 5-character string with each character
representing a card, {a) for ace, (k) for king, {(q) for queen, (j) for jack, (t) for 10, and (2) through ¢(9)
representing the card with that value.

To see if a given string is a valid hand, one could do the following:

>>> valid = re.compile(r""[a2-9tjgk] Sy

>>> displaymatch (valid.match ("akt5q"™)) # Valid.
"<Match: 'aktb5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match ("akt")) # Invalid.

(TH& ST Aol A1)

122 Chapter 6. HIAE X{2| MH|A




The Python Library Reference, £A| H{H™ 3.8.12

(o] A sl o] A A M A%)

>>> displaymatch (valid.match ("727ak")) # Valid.
"<Match: '727ak', groups=()>"

That last hand, "727ak", contained a pair, or two of the same valued cards. To match this with a regular expression,
one could use backreferences as such:

>>> palr = re.compile(r".*(.).*\1")

>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7',)>"

>>> displaymatch (pair.match ("718ak")) # No pairs.

>>> displaymatch (pair.match ("354aa")) # Pair of aces.
"<Match: '354aa', groups=('a',)>"

To find out what card the pair consists of, one could use the group () method of the match object in the following
manner:

>>> pair = re.compile(r".*(.).*\1")

>>> pair.match("717ak") .group (1)

l7l

# Error because re.match() returns None, which doesn't have a group() method:

>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group (1)
lal

Simulating scanf()

Python does not currently have an equivalent to scanf () . Regular expressions are generally more powerful, though also
more verbose, than scanf () format strings. The table below offers some more-or-less equivalent mappings between
scanf () format tokens and regular expressions.

scanf () Token | Regular Expression
%c .
%$5¢c .{5}
%d [-+]7?
%e, $E, 3£, %9 [-+]1°?
[—+]
+]

(\d+ (\.\d*) 2|\ .\d+) ([eE] [-+]2\d+)?
(0[xX] [\dA-Fa-£f1+|0[0-71*|\d+)
[

%1

%0 [—
$s \S+
%u \d+
%%, $X [-+]1?2(0[xX])?[\dAa-Fa-f]+

To extract the filename and numbers from a string like

/usr/sbin/sendmail - 0 errors, 4 warnings

you would use a scanf () format like
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%$s — %d errors, %d warnings

The equivalent regular expression would be

’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python offers two different primitive operations based on regular expressions: re.match () checks for a match only at
the beginning of the string, while re. search () checks for a match anywhere in the string (this is what Perl does by
default).

For example:

>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef") # Match
<re.Match object; span=(2, 3), match='c'>

Regular expressions beginning with ' ~ ' can be used with search () to restrict the match at the beginning of the string:

>>> re.match("c", "abcdef™) # No match
>>> re.search(""c", "abcdef™) # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

Note however that in MULTILINE mode match () only matches at the beginning of the string, whereas using
search () with a regular expression beginning with ' ~ ' will match at the beginning of each line.

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search('”X', 'A\nB\nX', re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X'>

Making a Phonebook

split () splits a string into a list delimited by the passed pattern. The method is invaluable for converting textual data
into data structures that can be easily read and modified by Python as demonstrated in the following example that creates
a phonebook.

First, here is the input. Normally it may come from a file, here we are using triple-quoted string syntax

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

Ronald Heathmore: 892.345.3428 436 Finley Avenue
Frank Burger: 925.541.7625 662 South Dogwood Way

Heather Albrecht: 548.326.4584 919 Park Place"""

The entries are separated by one or more newlines. Now we convert the string into a list with each nonempty line having
its own entry:

>>> entries = re.split ("\n+", text)
>>> entries
['Ross McFluff: 834.345.1254 155 Elm Street',

(THS sTTol Aol A1)
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'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

Finally, split each entry into a list with first name, last name, telephone number, and address. We use the maxsplit
parameter of split () because the address has spaces, our splitting pattern, in it:

>>> [re.split(":? ", entry, 3) for entry in entries]
[['Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919 Park Place']]

The : 2 pattern matches the colon after the last name, so that it does not occur in the result list. With a maxsplit of
4, we could separate the house number from the street name:

>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['"Heather', 'Albrecht', '548.326.4584"', '919', 'Park Place']]

Text Munging

sub () replaces every occurrence of a pattern with a string or the result of a function. This example demonstrates using
sub () with a function to { munge) text, or randomize the order of all the characters in each word of a sentence except
for the first and last characters:

>>> def repl (m):
inner_word = list (m.group(2))
random.shuffle (inner_word)
. return m.group(l) + "".join(inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly."
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

Finding all Adverbs

findall () matches all occurrences of a pattern, not just the first one as search () does. For example, if a writer
wanted to find all of the adverbs in some text, they might use £indall () in the following manner:

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

6.2. re — Regular expression operations 125




The Python Library Reference, £A| H{ 3.8.12

Finding all Adverbs and their Positions

If one wants more information about all matches of a pattern than the matched text, finditer () is useful as it provides
match objects instead of strings. Continuing with the previous example, if a writer wanted to find all of the adverbs and
their positions in some text, they would use finditer () in the following manner:

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):
print (' - : ' % (m.start (), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

Raw String Notation

Raw string notation (r "t ext ") keeps regular expressions sane. Without it, every backslash (' \ ') in a regular expression
would have to be prefixed with another one to escape it. For example, the two following lines of code are functionally
identical:

>>> re.match (r"\wW(.)\1\w", "™ £f ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\W (.)\\I\\w", " ££ ™)
<re.Match object; span=(0, 4), match=' ff '>

When one wants to match a literal backslash, it must be escaped in the regular expression. With raw string notation, this
means r"\\". Without raw string notation, one must use "\\\\", making the following lines of code functionally
identical:

>>> re.match (r"\\", r"\\")
<re.Match object; span=(0, 1), match="\\"'>
>>> re.match ("\\\\", r"\\")
<re.Match object; span=(0, 1), match="\\'>

Writing a Tokenizer
A tokenizer or scanner analyzes a string to categorize groups of characters. This is a useful first step in writing a compiler
or interpreter.

The text categories are specified with regular expressions. The technique is to combine those into a single master regular
expression and to loop over successive matches:

from typing import NamedTuple
import re

class Token (NamedTuple) :
type: str
value: str
line: int
column: int

def tokenize (code) :
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}
token_specification = [
('"NUMBER', r'\d+(\.\d*)?"), # Integer or decimal number
('ASSIGN', r':="), # Assignment operator

(THS slolATell A1)
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('END', r';"), # Statement terminator
('1ID"', r'[A-Za-z]+"), # Identifiers
('op', r'[+\-*/1"), # Arithmetic operators
("NEWLINE', <r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
('MISMATCH', r'."'"), # Any other character
]
tok_regex = '|'.join (' (?P<%s5>%s)' % pair for pair in token_specification)
line_num = 1
line_start = 0

for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':
value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:
kind = value
elif kind == 'NEWLINE':

line_start = mo.end()
line_num += 1

continue
elif kind == 'SKIP':
continue
elif kind == 'MISMATCH':
raise RuntimeError (f'{value!/r} unexpected on line {line_num/"')

yield Token (kind, value, line_num, column)

statements = '"'
IF quantity THEN
total := total + price * gquantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements) :
print (token)

The tokenizer produces the following output:

Token (type="IF', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type="'THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=38)

(

(

(

(
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="'ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)
Token (type="'ID', value='price', line=3, column=25)
Token (type='0OP', value='*', line=3, column=31)
Token (type="'ID', value='quantity', line=3, column=33)
Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=8)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type='0OP', value='*', line=4, column=21)

(

Token (type="'NUMBER', wvalue=0.05, line=4, column=23)

(BF= sl el Aol AI%)
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Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', wvalue='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)

6.3 difflib — HE} AHAIS 25t =0

2 I Lib/difflib.py
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class difflib. HtmlDiff

ol é‘: HTML £ £ (£ 25 ot AT HTML 31d2) BEE o A 5 Ut 9
HTML & & 2+ & 141«1 WAS FxstdA, BAES Uds] & &9 2 Huste] HojFUn £&
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o] Zejro AL e 2S5 YT

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
Htm1Difro] Q2" AE Z 7|8k

tabsize= 8] 7} A& (A= A A 7] = ol Ao|n] 7
7

wrapcolumn+= & °] A5 &

O+ Noneo] 7] 2 gk J Ut
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= AgEE A9 A A0S ARG UTh A% ARG AP L ndirr () ABAE FEIIAA L
23 22 WA= 3R Yt

make_file (fromlines, tolines, fromdesc=", todesc=", context= False, numlines=5, *, charset— utf-8’)
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difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n")
a} AL B AE) 8 ML BE (A 2 & A4 SHE AV o B) & £ diff B4 0
ukekgh ok
YA 9 Mg E7 0 5o UL o4 B
1% A%“inﬂﬂuﬂ~%ﬂ%ﬂ¢%mmﬂwg@ﬂﬁﬂ%aﬁsﬁww
NRH O, diff Ao} & (i} -7} o = io.
IOBase.readlines ()2 W53 Y& o] io.T0Base.writelines ()2} A AFESF7] ol 2 &3t
diff & A FES sh v f8 T e, A 2 BE 2o &
2ol & de] 9l Yol lineterm AAE "" 2 AN A S ol A=A
3414l 2

2
=
i
g
N o,
pay
rlo

a1
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2 diff Y40l QA 0w AT 5 A] B HE A AGUTE ol E F AR mE AR
fromfile, tofile, fromfiledate X tofiledate®]] TA L& AFE3to] A AE = ASF5UTE A A2 grtz oz

1S0 8601 FAj o7 EARYTE A A5A bod, BAASe) 7 Bzke v BAL L),

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py"'))

*** before.py

-—— after.py

kkhkkkkkkhkkkhkhkkKhKk kK

* k% 1,4 * K Kk Kk
! bacon

! eggs
! ham

! eggy
! hamster
guido

2 AA 8 A = difflibe] W E = QA H o] AE FRIAA L.

difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

249 (30 FL) QA9 D2 E WAL wordts 2 A7 FER S W2 (LA
2 B29) Y, possibilities= word2} LA 2 A A2 B|AEYUTH(LHER 02 BEx1g 9] g|AE).

A A} (7| B3k 3) S W 24 QA2 FHoh A AU Th s 05T} 7 oF k.

A A QA cutoff (7] B3 0.6) & [0, 1] 9919 float A U T word 2] §AMA A7) o] g AL
possibilities = A U o}

possibilities Z A 7Hd £ (At n AA2]) DA 7} Bl 2E R MEE =, $A A5 AL o] 9
4% Ae Aol A Uguoh

>>> get_close_matches('appel', ['ape', 'apple', 'peach', 'puppy'])
['apple', 'ape'l

>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)

['while']

>>> get_close_matches ('pineapple’', keyword.kwlist)

[]

>>> get_close_matches ('accept', keyword.kwlist)

["except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER_JUNK)

aft b(FEAL 2l2E)E vt pifrer-28Q DEH(DE £ AA 8= Al e o) B) & w3t
Easieg

e A 71 = w7 W< linejunk 2} charjunk= 281 % 94 (<= None) YUt}

o
lingjunk: &9 F2+E AR WolE o] G o] FAH S NHEetal, 182 ko AR S uhdtel
AUtk 71232 NonedUth & 5 ¥4 15 _LINE_JUNK () & l=Hl, H = & 7] ] ak&
ZEA( ) E AL EA ol Hol EAE e S A Yt - stA % 3HE sequenceMatcher
Sl od Eol 2o E BWF AF TS A FAHLE A5, o] 2l o] HE o] HE AS

ste AR 294 Ut

charjunk: Z2H(A o] 18] AHE) & Wwotsoli, 27 A2 FS vhghelal, 294 o AzlS
W3ksh= iUt 7| Bk BE $F0] 34 1S CHARACTER_JUNK () Q1d], 3 E 2 (A 5 o] ALt
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>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
c. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")

- one

A

ore

- two
- three

+ tree

+ emu

difflib.restore (sequence, which)

QLS e T AAL F S NS

Differ.compare () Yy ndiff ()& qt
LA AZHIAD &S FE31L, EF/F

o :

R sequence7} o] A WA, 3+ 1 o)L} 2() 7] ¥4 which) | A
A AUt

imln A
mlmi vy

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
C. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a 1list
>>> print (''.join (restore(diff, 1)), end="")

one

two

three

>>> print (''.join(restore(diff, 2)), end="")

ore

tree

emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n")

aSt b(ZAE Y FaE)E v UL AEf(HEF S& B St AV ole) & T diff 4 o2
ElaciasigR =

%% (unified) diff = 92| A A H 23 2 £ BUukS
(R o) 1/o)F B8 ol 4)) Qleel 2Ehd . EA
394t

NEH R, Gl Ao] & (-, +++ BL 007k THE 2) S Bl & WAL o] BEATT ol AL
io.I0OBase.readlines ()& BFE5o]R &o] i0.I0Base.writelines ()& A AFL5F7] 0l &
TRANE AAHES S U] F-8 Tk HFHE, AT 28 25 2ol 2 920l 9 WEAI,
2ol & @70l = oW, lineterm JAALE "" 2 AAMA S Gl dAEA & o] 23 A] A
A2

9 diff FA ol Ao g st A Aol s H 7 s UL ol T YR EE AR E
fromfile, tofile, fromfiledate R tofiledateol] =ALE & AF&3lo] A AE ¢+ JAFUTH S AL dutrg oz
1508601 F4 02 FHF Ik A A5 FoH, BEAATY ARghe W 24},

>>> 51 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

-—— before.py
+++ after.py

@@ -1,4 +1,4 @@
—-bacon

-eggs

—ham

+python

teggy

+hamster

guido

o5 ZHA & Sl Al = difflib o] " = AE | o] 2 E FRIAI L.

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’)
aSt bWl EQ AA Y B 2E)E dfuncs A& vl LU T} dfuncy) M EE = P Ao g dE
Z(AA) Mol EQ) o] ARNAE A2 U dfnc Ze]Bolojobstn], B unified diff() Ut
context_diff ()Y th

G5 QAL QB g AT vlolEE wa Y 5 dA FUh 0 AL T BE YL ulo)
EG A ook Fuch stro] opdUth B JEH (n AL S suE FEA WESHIL, dfunc
fromfile, tofile, fromfiledate, tofiledate, n, lineterm) A
FHUCH dfunc®] €82 A vl ER HStE B R, o o] A= dE &
QA P QTP 25U
WA 3.50] &7}

difflib.IS_LINE_JUNK (l/ine)

AT F Q& Fol W True WU lineo] Wl Fo] ALk stk 412 TP, F lined FA Y
T AsUTh 2184 o FAE 5 glssyth o] A WAL ndiff () oA w7l M linejunke] 7] 3%
S 2 ARRE ASYTH

difflib.IS_CHARACTER_JUNK (ch)

AT S A BAE True g BB chrh A5 o] 21t glol W B ehs BAT S 5T
2R ko FAE 5 JFUTE ndiff () oA w7l WS charjunk®] 7)1 23E 0 &2 A& Y tTth

o X7

Pattern Matching: The Gestalt Approach John W. Ratcliff 2} D. E. Metzener 2] H] =3t <411 8]
o] 212 1988d 7€ Dr. Dobb’s Journal®ol] &35 95U th.

rlo
fol
e
5&
rr
o
>
[o

2

E

roh
rh

| 2

6.3.1 SequenceMatcher ZH x|

SequenceMatcher 22+ 23 -2 AAAE zE5 Ut

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk="True)
A= Q1AL igjunk = None(7] B3h) o A}, AAX 245 WolA 247F (A3 o)1, FA1H o] of b
Aol vt 32 wkgket= Stk Q1 A}F 4 of oF Ut isjunk o] Nones A @3 A2, lambda x:
False® ABoHE A% 2HUTH 5, ol 84 TASHA gtk o & Sol,;

lambda x: x in " \t"

2 BRI NDAR WL, 25 0] 29} HS FAFT Ao, 99 22 AL ALt Puoh
A A Aa9hbi ML ADAIYT E B9 BALe) ARGYIYTE FAAAY 24k BE
s 7bs 3 oF gk,

A A QA auiojunk'= A5 A Frel 28 ulBABeE o AT 4 A5
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WA 3.200 7} autojunk v 7| ¥4

SequenceMatcher A A= A 7] 2] | o] ¥] o] EB]| R EE Zr<5 U T} : bjunk= isjunk 7} True Q1 b 8 49 A3t
AU Th; bpopulare= F 8] 2~ 8 (R] &3 8181A] ekgktid) ol A E3ttha Bks] = F 37 obd 849 JF
JUth; b2j=bo YA R 4F 50| UrEP)rH 28] |~ E & w3 &t dict U Th b7}t set_segs ()
U set_seqg2 ()2 AAA 2 wulct Al 7] 25 AL A U)

WA 3.20) 7} bjunk X bpopular ) E B HE

SequenceMatcher AR & tha3 22 WA =71 5 U T

set_seqgs (a, b)
WA A AT AR TR

SequenceMatchere 7 WA AlA2ol 3k 2pA| g A HE Abstal 74 stE 2, g2 Al g2
el shte] Al AAE vl st W, set_seq2 () & AHE 8] A AFRE = Al AE S Ak,

set_seql ()& TE AL Ao tisf @ W WHR Aoz 5 Es4] A 2.

set_seql (a)

MR R A AALE APFU WA T WA AAsE 854 gyt
set_seq2 (b)

H 2 7 HA A/ AAE AZ Ytk v a e A A A dae 135 A sttt

find_longest_match (alo, ahi, blo, bhi)
alalo:ahi] $}blblo:bhi] oA 7F¢ 11 44 E5& 5 Uth

isjunk 7} A k=] AL} None ©| W, find longest_match ()= ali:i+k]7}b[j:j+k]1 S} 2
(i, 3, k) E H&3t=d], o714 alo <= 1 <= i+k <= ahi ©]dA blo <= j <= j+k <

rlo

bhi gyt ol 24& AHA7IE =E (11, 3, k') ol tisf, =7t 2A k >= k', 1 <= i
SHi == ivEg < 50w wEgn, 5 RE AT 94 8% 304 el A A At
22 ek, aol A 713 WA A RS RE AT DA 25 Fol A bol A 7H wA Al et
222 gy

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")

>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

isjunk7} Al-2= H, WA 7173 71 X E= o] A7)
okolof st S 71 A 2ol 91%‘4 ot 28 o
st 2 Ut 13 A 23 &
A& stile, AL} A 8HA] syt
o] 7)o o] A3} 2L of| 7} YA e, 2 o] 25 FAR pF G o] DA S ' abed' 7FF WA
Ald2e ol Q&' abcd' 2 AR A EHA] A Utk Al rabed! T LA & 4 9o,
T HA A A2 A 7P A& 9] Tabed ! & A F YT

>>> s = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (a=1, b=0, size=4)

dAst= EFo] l2H (alo, blo, 0)E ¥y rch
ol A EE VY= F=Match(a, b, size)E WHE3Yth

get_matching_blocks ()

THINA e A= AR AFD2E Ve 3-F29 g2EE NS A43-F&2 (4,
3, n) FAolW,ali:i+n] == b[j:I+n] S E=FYTh 3-F =29 jol dhaf &z Z718Y

w22 3- 72 Tjujoln, (len(a), len(b), 0) #S 7HAUTh n == 0 KL 3-{F=
AUk (i, 3, (A, 3, n') 7 AEAM AR 3-FE o)A, F WAL B AES)
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mpA] ek 3-FZo] ol i4n < i' EEJ+n < ' YYUTH S, AH3-FZ22 G A A A 2
Ze 252 eyt
>>> s = SequenceMatcher (None, "abxcd", "abcd")
>>> s.get_matching_blocks ()

[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes ()

E0E M= YN S A= 5-FEY g2EENSFYLE 4 FEL (tag, i1, 12,
31, j2) FAYUTE A WA FE2 i1 == j1 == 0|3, YA FEA=ilo] o] FF9
29} 231, PR 7L A & j1-& o] A j29F 25U T
tag 3= FAFE o) AL, o] ¥ o Ut

ZF EC

HA A

'replace' a[il:i2]%b[jl 3212 X 3+&f of gt}

'delete' alil:i2]1E AAs ok gt oo j1 == j2 d& WAEMJ/\]&.
nsere [B31:327S 2 (11:11] o ATRNoF GoIeF o[ i1 — 12 T TSI

o

'equal' afil:iz2] == [jl:j2](/\‘]E/\]%!_\7]-7L’“HE]—).

oE =9
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, Db)
>>> for tag, il, i2, j1, j2 in s.get_opcodes|():

print (' al : 1 ——> bl : ] -——> '".format (

. tag, 11, i2, 3j1, Jj2, alil:1i2], b[3jl1:321))

delete al[0:1] ——> b[0:0] 'q' > !

equal all:3] ——> b[0:2] 'ab' ——> 'ab'

replace al[3:4] ——> b[2:3] x> Ty

equal ald:6] ——> b[3:5] 'ed' ——> 'cd!

insert al[6:6] ——> b[5:6] Yo ——> T f!

get_grouped_opcodes (n=3)
Hrhn 2o BWL ZHe 189 AV d o B 2 wagh T

get_opcodes ()| A WI&dE 21522

Sl A, ol MM EE H

e w7 FelsEE e,

WA A gle S WS 7<ﬂ71§145}.
I52 get_opcodes () & 22 FA o2 Mg Ut

ratio()
(0. 111 ¥ 9)9] float 2 Al A2 §AG AEE Se 5T
TAT B2 249 F Aol ME QA A5 L 0, AEE20M /Tt AA2%A
2o 1,003, F5 847 §loW 0,09
get_matching blocks () Y get_opcodes () 7} o} A T 2= ] kgt o, Al 4Hsl+= ] H]-R-9]
Wo] Uttt oldE ull, quick_ratio() Y real_quick_ratio()E WA A|E 5l A3gS
< dsYth
B3 7ol ratioq) 529 e ARl A get Febd 5 A% Utk o E Sol:
>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
(TF ol Aol A%)
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(o] A sl o] A A M A%)

>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()
vl A w2 ratio () 9] S WY T

real_quick_ratio ()
ofF e ratio ()9 shE Wk oh

Aol e DA v S-S WS Al ZHA MM EE AR TE aEY] 2tg w2l o
AEY 3Rk quick_ratio () & real_gquick_ratio ()= FAFH 4% =

f

=
o

—

>>> s = SequenceMatcher (None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_quick_ratio()

1.0

6.3.2 SequenceMatcher Oi| A|

ol Al WS () B AF0k], F AL vl d Ytk

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () &[0, 11 HH Y float & Wk2ate], A| A28 FAMI S SAFTYUTH AEHCE, ratio() g°] 0.6
o] Aol Al AT ZHBA A TS ST

>>> print (round(s.ratio(), 3))
0.866

AlRAL7E DA 8k F2oll vt #4 o] 9lthd, get_matching_blocks () 7F -8 H Ut

>>> for block in s.get_matching_blocks() :

C. print ("al ] and b ] match for elements" $ block)
al[0] and b[0] match for 8 elements

al[8] and b[17] match for 21 elements

al29] and b[38] match for 0 elements

rlr

get_matching_blocks () o gl ¥t&H vpx] gt FZ22 4 Hu] <l (len(a), len(b), 0)°]H, o]
PO R E 24 (QA 5 240 )70 9§98 49

A A A A2E F HAA A F 22 A sk YHe &3 Athd, get_opcodes () & AHE S AL 2

>>> for opcode in s.get_opcodes() :
.. print (" al : ] bl : 1" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al[8:29] b[17:38]

] B7):
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259 get_close_matches () &4+ SequenceMatcherE AR 3 73l I & 2 S 535
#4049 FAE TUL HAFUD,

e SequenceMatcher@ e 2L 22 w7 WS §3F 7Fokst A e 2 H.

o

6.3.3 Differ ZHx]|

Differ7h BHE WEbE H A difekn A ehgol F9ISHAIA 2. MR, F 4 diff = B3 0 M WA A,
Ve BE Fol A QA E 25 R Tk 2 $uA0 2 1009 0 A 7F Dol W Rol A AN
FUh 5718 A4 AT DA AT 4F 6 1 dif S BEs A A5 A4 HEFUh

piffer Zej2os 23} 2o A A7 Q5T

class difflib.Differ (linejunk=None, charjunk=None)
AMEA 719 = vl 7| M4 linejunk 2} charjunk= ZE] S (B None) £ 93 A J Y t}:
lingiunk: ) #A4D 1 AHE WobE o) 1 F A G o] AW FL WEHFHE BTk 71 EGE None
o], o= oW ZE AAR 1537 222 o vl g,
charjunk: 27} (A 0] 19] £AQ) & WobSol 1, A7 AW Fe MBS B4 YUk ARG
Noneo| H, o] & o} @ £AE 432 7 okA] ehg o] gl ek

3

f
p

p

o8l e A2 B 4t Aol WS 2] 3 AX ST Fol L Aol 7k U Fol U BAE R A5
grgUth Awo] RFW find longest_match () WA E igunk o7 WSl T3 AL 204

Al L.
piffer AAE B WA =E Eo) A28 UL} RSl Th:
compare (a, b)
= A A2 F AE vastar, DEk(
2 £ 38 oF Tt o2 8 A P2k AR 7
A2 45Utk A Weh AN FLR AA L writelines ()
AAZE ol 2z AT 4 05 2 Ao w FUL EALE 7T,

6.3.4 Differ Oi|X|

ol A= F o] H2EE HuYPUth WA Hd2ES AAsted], & 4 AR 2 B Gd &
2249 ;\].ﬂ/\qjqq—(o]e{s} A2 347 AA 9 readlines () HIAEZE A& 5 A5ULhH

>>> textl = '"'' 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
. """ .splitlines (keepends=True)
>>> len(textl)
4
>>> textl1[0][-1]
l\nl
>>> text2 = ''' 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
""" .splitlines (keepends=True)

o} S 2 Differ A 9] A2EAE 5T
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>>> d = Differ ()

piffer AR JAXHAE e, &4 22 (H3) S HTY )
AN W82 piffer () BAAE FRIAIA L.

WA ee 2, 5 g W2

rle
d
4
it
Y
b
]

>>> result = list (d.compare (textl, text2))

resultt B PaEoBE, o2 A S o) HAIT}:

>>> from pprint import pprint

>>> pprint (result)

[’ 1. Beautiful is better than ugly.\n',

! 2. Explicit is better than implicit.\n',

'— 3. Simple is better than complex.\n',
3

'+ Simple is better than complex.\n',

' ++\n"',

' - 4. Complex is better than complicated.\n',
'? " -0 /\\nll
'+ 4. Complicated is better than complex.\n',
1o ++4++ A “\n',

L 5. Flat is better than nested.\n']

ofe] Fo] £3H Shte] EAAR BEW o] A BT

>>> import sys
>>> sys.stdout.writelines (result)
1. Beautiful is better than ugly.
2. Explicit is better than implicit.
- 3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
2 A —— A
+ 4. Complicated is better than complex.
? FH++ A ~
+ 5. Flat is better than nested.

6.3.5 difflib2e| HH = QE{H0|A

o] oA = difflib S A8 3] aifrsh RAG F Y EE BEL WHS HolF U o AL ol £
o]

Wl Z 3 o] Tools/scripts/diff.pyE F 3T

#!/usr/bin/env python3
""" Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.

* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

mn

import sys, os, difflib, argparse
from datetime import datetime, timezone

(FF= sl el Aol AI%)

6.3. difflib— QE} AAIS 9|5t =20]
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(o] A sl o] A A M A%)

def file_mtime (path) :
t = datetime.fromtimestamp (os.stat (path) .st_mtime,
timezone.utc)
return t.astimezone () .isoformat ()

def main () :

parser = argparse.ArgumentParser ()
parser.add_argument ('-c', action='store_true', default=False,
help='Produce a context format diff (default)"')
parser.add_argument ('-u', action='store_true', default=False,
help='Produce a unified format diff')
parser.add_argument ('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(can use -c and -1 in conjunction) ')
parser.add_argument ('-n', action='store_true', default=False,
help='Produce a ndiff format diff'")
parser.add_argument ('-1', '--lines', type=int, default=3,
help='Set number of context lines (default 3)"')
parser.add_argument ('fromfile')
parser.add_argument ('tofile')
options = parser.parse_args()

n = options.lines
fromfile = options.fromfile
tofile = options.tofile

fromdate = file_mtime (fromfile)
todate = file_mtime (tofile)
with open (fromfile) as ff:
fromlines = ff.readlines()
with open(tofile) as tf:
tolines = tf.readlines|()

if options.u:
diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file (fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:
diff = difflib.context_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—~todate, n=n)

sys.stdout.writelines (diff)

if name == ' main '

main ()
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6.4 textwrap — EHIAE &} X2 7|

2 F & Lib/textwrap.py

textwrap EEL RE A YL $35= FH2Q TextWrapperBut olzt 2 71X A S+ x Al F
yrth SHF e H2E FAE S I741*“(wrfﬂlpplng)ﬁ}ﬂ‘/}ZHT(ﬁlhng)I‘/}_, "y gz FESoFE Y

agA el 2 s

tjo
do
ey
H
D)
X
!
=
Y o
kS
)
w
>
T
>
T
S
>
to
S
o
)
1o
<
:L

textwrap.wrap (fext, width=70, **kwargs)
(219 ol 51 e ke A BA A RE o) Dol 7k Aol widh AL HES G 2F
o] gle 8 £9 g|l2EE R th
A A 7|9 E QAL ofeol AWD Textirappere] AAHL of
7183 709yt

wrap () 2% WA o] ) 3F AFAM| 3F |82 TextWrapper.wrap () HIAES FR3HA A Q.

[m

gl R Eof s FF Ut widthel

textwrap. fill(text width=70, **kwargs)
texto]] = TL TS AP, @ @ FHE 23EE O FAE S R Th £111 () 2 T

B R

"\n".Jjoin (wrap (text, ...))

58, £i11 () wrap ()T 2L A UE ARE BorE YU Th
textwrap.shorten (fext, width, **kwargs)

01 widiholl A 01 2] text & % Skt AL A F U Th.

HA rextol] Q= FW o] FFUTH(EE FWo] G d Ad o] A= X &g Uth). 237} widthol] 5o H

BHEHE U Th 18 %) 920w, 1w ] tho] 9} placeholder 7} width Wol BES %58 vho] 7} Zoj A

AR U o

bl H

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

494 AR AR obdlo) AFD rexcirapper) Axs el HLIY . 92
o

E 7} TextWrapper fill () @50l A= 7] A & —‘.4 | 2% B2 tabsize, expand_tabs,
drop_whitespace W replace_whitespace & WASE AL ol F 337} g2l 79 3H4
Al L.

WA 340 F7}

textwrap.dedent (fext)
text®] BE EoA e Al

O::’
ot
=
ftlo
2
L
]
AW
v

AL NF WIRE T2 EALEE AL T A3 Eq27] & FE|Z A AISHEA, HaE
o] ¢} %% 7}Z‘X}ﬂ of Bt =l A E = A5yt
Wl mE Fguwlog e A wk o] 5o] 22 bl oA AIL: " hello"9} "\thello"
Solle 35 AP Il gle Aoz 3y
ST T S YA FAF L EHolA G Y EAZ FF3HE Uh
AEEH
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def test():
# end first line with \ to avoid the empty line!
s = T\
hello
world
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)
textol| A 2B F o] A2 5ol prefixE

text.splitlines (True)E &3} 1)
7| EA O =, prefix= FMOZRE AT A v BES(HAIE & 23 ol =7 Y th

dE =9

i
wy N
N
o
k9
o

2

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

9 4 predicate I AHE oW 58 S0l 27| @A Ao} st ol AHEE 5 dEUTh o8
U Qe FA = prefin® FHH)E At

il

of, ul 23}

>>> print (indent (s, '+ ', lambda line: True))
+ hello

world

A 3.30] 7.
wrap (), fill () D shorten ()& TextWrapper AAEAAE WET 179 o
AUt o] A" AE QAR H A 7] o, wrap () B/ExE £ill ()& A&+
Aot 8 T2 AP, A HE A Y Textrapper AAE HE+ 2ol H BE&H L+ s UTH
1% 8

et B3 sto] Zo] 9l thol o) shol = upr ol A AP et AL AT FUTH Texturapper.
break_long words7t AR S AR o] YA grow 1 Fojl w7l thol & FAF T}

class textwrap.TextWrapper (**kwargs)
TextWrapper A4 A= ol 2] 7§ o] A€ A 7] 9= AAE WolsJUth Z 7] = QA= 2"
olEZRE YT 2N S EH

wrapper = TextWrapper (initial_indent="* ")

£ e 2aun

wrapper = TextWrapper ()
wrapper.initial_indent = "* "
2o Textirapper AAE o H W AANE T4 Yom, M £F A2 o= HEo] 47 Y

st gHL WAR S A
Textirapper AXE 2 o B HE (2 A4 Al e 719 = AAh & 23 2otk

width

12z 70) @9 B 29 Aol Aol 9 DA o] widennth 2 8 ol 7 @i
TextWrapper= width2AETH 7 €8 £0] g2 A3 Yt}
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expand_tabs
(7123 True) Fo| W, text?] & B B} 7} text] expandtabs () HAEE ALR3lo] Ado]A R
3"yt

tabsize
(712 3k: 8) expand_tabs7} Zro] W, rexto] BE ] A}
o]/ge] Aoz FFFH YT

WA 3.3 7}

replace_whitespace

rlr
el

AA d Fol X | 27]0 w0 7)

(7123 True) FolW, | & 3 &3 Hofl, wrap () WINEE 24 39 225 &Y &7 o]a%
A&tk A dE = ﬁ‘i‘%% Ap= E‘r%ﬂré"‘qﬁ‘r &, € v Al |, E = g Ale A 2l e

("\t\n\v\f\r").

Zr: expand_tabs7} AR |1 replace _whitespaceZ} Zro|H, 2+ 8] BX= b Ad o]~

= A%s ), ¥ 347 e,

3 replace_whitespaceZt AR oW, & Z7 o] & v} o] ULELIA] o) AFSE A 37 248 &
S A% Ut ol#l @ o9, BAES (str.splitlines ()RS AS AEHA) BUOR
=+ |

HEE sl oF Tyt

drop_whitespace
(712 %k True) Fol¥, B 9 A3 £9 %‘i‘(iﬂ*ﬂ o] % S
AR B3] 2o 2ol o o] Fo] @ AAlE A gk A=
A 5HdE, & AA 7} 2HA1E U ok

initial_indent
123 ') ?41 3

459
PP W EAD L So] 24 Fguth

subsequent_indent
(7NE2Z: ) A =SS ALY
A9 e 7 2] Do) Aol £3H8 Uk,
fix_sentence_endings
(712 3k False) oW, Textlirapper—= &332 &
2o ag REHES ‘ﬂaiﬂﬂ FUth o] A2 gt
a2 A G Ee gAATUE: B BL
|"114,an = —(‘5]—14—7]——[4]1]'2‘;' Z—]\L:_ 7]._‘(—3-_"‘_7__‘:'40" _/_\_iiﬂo Py
yrtt o] &uelFY bR #A = ool b2+ (Dr.) ¢

’ [...] Dr. Frankenstein's monster [...]

>

ode VAT S grke AU

ol Y2 (Spot.) Apo]o X

’[...] See Spot. See Spot run [...]

fix_sentence_endings+w 7|22 o2 A Jrc}

B A Q1S L (AEAY 9 B string.lowercase®] -44—‘6]-_1_, 22 oA BEE
Belot7] 93} A E Aol £ )9 250|258 A FAL GERE, Jo] Hasdu H g
g

break_long_words
(7123 True) Zol W, width®th 71 Zo] YE=2 37] 93l widthioh 70 tho] & Raghoh.
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Y

15019, 21 Sl A A A ghow], A% Fo] wiacnith 4 & AUk (widinE ZHehe
IS

Fo A2 8}el7] 95 72 vl = 2o WrUth)

[¢}

o

break_on_hyphens

(71 3%: True) ol W, 2 g o], Fofol A9 Jfﬂltﬂi 3} B3 tho] o Sfo] Z HhR o A
Hl—/\g—ch/]r,]- ARold, WS S ulE S Y =2 A4 2 HFESHA T A AT £ A b=
ol 2 AFTHA break long wordsE AN % AAHok GUTH o MAY 7K F2S

4 sol Zo A ol & Fe] & 4 A st el dsyTh

max_lines
(7183%: None) None©| o} W, & 8-2 H t max_lines < E 33} 1L, placeholder 7} =8 £l e}

Wk
WA 3.40] 27}
placeholder
(7183 [ ERew 28 9B Eo BAE FAH 4.
WA 340 F7}
TextWrappery B& $F A8 T2 A E 712 3§ A= AlFdyth
wrap (fext)
(B2 o Y& B EVE RE £ Ao A wideh A7 H =S QP BE o)
A€ Textirapper AT A0 AAHA G ELREAA A FUTE 2F = whE] Gl
=9 29 Z2ES AU 53 d o W&ol gled Rigkd 2B vo] 5 Uth

£i11 (rext)
fextol] 9 B 2T AL, A% B B EheE Y EAL L B

6.5 unicodedata — SL|3E H|0|E{H|0|A

F 2} o] o] ] ¥i] ] 2 (UCD — Unicode

o REL BE GUIE A @ £ 54 A e fuUne
= 2o 235 glo]E|&= UCD WA 12.1.022

Character Database) o] T 3 A 25 A F gt} o] ¢ o] E]H] o]
AL,
EELFUIE 5 FEA#4, (U= FAF o] B o] ) ol Foj| A 22 o] 53 7S5 AHER
Utk o 2L 842 4o g
unicodedata.lookup (name)
o202 BAE 23T AR o B BAZBATH, )5 BAE ]
oro W KeyError7} @A}

WA 33004 W o5 8 T B PE DA L R g,

unicodedata.name (chr[ default])
chr 2 2}o] R o] 52 FALZ W T o Fo] o5 A 9O, defauli 7k W AL}, A A A
oro W valueError7b A Yt}

Utk wAE A

i)

unicodedata.decimal chr[ default]
chr 2kol] &8 1035 g2 A= vty 2128 gho] A= of QA oW default 7} RH&E
Ak, A AR ko™ val ueError7]- A ok

1 http://www.unicode.org/Public/12.1.0/ucd/NameAliases. txt
2 http://www.unicode.org/Public/12.1.0/ucd/NamedSequences. txt
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unicodedata.digit (chr[, default]
chr 2210 TR 52 digih) 2 A4 2 DHFUT. 2 W ko] A H o] AA) 2o defaulr 7}
WS A, A A F O valueError7F AU T}

unicodedata.numeric (chr[, default] )
chr E Aol & H 4= ] (numeric value) £ float 2 ¥Fshu o). 22 8k gho] Ao = o] A 9ko A default
7} 9behe Ak, A4 A oW valueError 7 A TH

unicodedata.category (chr)
chr & Aol D w1 5= (general category) & = AHE = WEghety ot

unicodedata.bidirectional (chr)
chr F-AFol] & FH3F 2 2 2 (bidirectional class) & #AE 2 WHU o 28 3 3ol Ao of QA
Qro ™, vl 224 o] Whekg Uk,

unicodedata.combining (chr)
chr Aol 99 A+ A3 Z 2 2 (canonical combining class) & 2 w3 4
A2 ¥ A ghew 08 Mg .

L

2o 27

unicodedata.east_asian_width (chr)
= AF chroll @ 5 OFA] of 3 (east asian width) & # A2 2 REHgU o

-

unicodedata.mirrored (chr)

T2 chroll &% AL/ %/ (mirrored property) & B 42 WU T EA7F FHE H A E o A
(AL FA2 A dsd 1&g, 19X o 0g vt

unicodedata.decomposition (chr)
B2} chroll &35 2} £3)| v 3 (character decomposition mapping) 2 & X}
o] o= o] A ¢k W vl FAH o] REgg U Th
unicodedata.normalize (form, Unistr)
FUZE E2E unistrol] o F A 3+ & 4] (normal form) form< ¥ T} form] 583 k2 (NFC),
(NFKC), (NFD) ¥ (NFKD) 1t}

ifica
l-fU
110"
L
Au)
[
)
(ol
=)
ofl

FUIE 5L A= 554 (canonical equivalence) @ & 2+ 554 (compatibility equivalence) 2] 7 2] &

MOE, FUTE FADS BEE AR FAL A FU D FULEA A, ol £42 B
HHo 2 33 4= 95Ut o & £9, U+00CT7 (LATIN CAPITAL LETTER C WITH CEDILLA) 2 A
A2 U+0043 (LATIN CAPITAL LETTER C) U+0327 (COMBINING CEDILLA) 2% 3 4 15y th

ﬂPJMlL,T Mol Azl F4lo] dHUnh: F3t &4 CoF F413} 34 D. F 473} 34 DINFD) &=
A& Bllgas sy, ZF B2 EallE g4 Oitﬂﬂﬂ\%} 45+3} 4] C(NFO) &= U A HE 23l &
A &3t oh2, vel 2% }% A2 THA] i%‘z}ﬂv}.

o] F g Qo %, 58 FIIH S 7|Hte 7 dl= F MR F 7}@%5}%*40] AFUTH FUIZE A&,
E EA9 53tE = E4 Ex7 A9 g U ¢l & S0, U+2160 (ROMAN NUMERAL
ONE) - U+0049 (LATIN CAPITAL LETTER 1) o} A A| & Z+<sUth. 6};(] ol 7| & B2} Q3]s =
gb2312) 7] T AL 3 FUT = A A EF Yk

F

—r‘

5#3} 94 KD(NFKD) £ 58 231 & 488Ut 5, RE 38 242 558 402 A8t
473 34 KONFKC) & A S8 2318 488 b, 4% 292 483Ut
F A FURE RG] FF 3 3, Aol Holo) Zo} Holw, St AR BAE 2 vhE

Ae 18 Fow, dri Al A FE 2+ DA

unicodedata.is_normalized (form, unistr)
fFyz= TX} unistro] 513} B 4 formA A& WU T forme] &S 32 (NFC), (NFKC),
(NFD) ¥ (NFKD) 94t}

WA 3.8 =7}
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unicodedata.unidata_version

o] R g ol AH8E fUTE o o] Elmlo] 2] WA,

unicodedata.ued_3 2 0

oA AA REH} B HAEE MR L Y= AA o] A w FU I E o o] ] o] & \Hﬂ 325 oAl
AT o]l ER W AY FUFE HolEMo]A7t B Q3938 2T (71F IDNA) S A3 A Y
Ut

A A

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET')

l{l

>>> unicodedata.name ('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal ('a')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

ValueError: not a decimal

>>> unicodedata.category('A') # 'L'etter, 'u'ppercase

'Lu'

>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber

IANI

] =

6.6 stringprep — QIE{Yl EXIE FH|

A2 F E: Lib/stringprep.py

AN RS SLE o) 88 NPT, 55 228 el e (55 Ml P DL 9%

Ll ok

E/C:)] EI_JOJ_ .
ol vl 7t A== z‘f g =y Qe upet et = s Ut A& o t/AFAE
T2 A 28R F2 A =3 (A 7?% Z}E“HWQ A at o%%}ﬂﬂﬁl 7}s ok A1 ¥ & A 3ksf| of
T 5 JdFYTH
RFC 3454= 9yl 2 2 EZ oA §UFZE A9
Asl7] Ao, £x1] AAE T3 EAL S A A
dz Aae 4 9 golB M-S Aol 2 =
A A TTOl JEJJr"‘ GHEAA] A3l of Tt s
ol 5ol AHEH = nameprep?ME‘r.

stringprep &2 RFC 3454«1 2] ]%“& =E3ych ol g Hol B2 g My
e F7] w2, RES YRHFoE FUIE FA U o Huo)~E
mkstringprep.py 8 1‘451 E A8t A E A5 YT

AyH oz ol H ol B2 Holg T2Vt otd g2 =EFH Ytk RFCYl+= F £72] H 9]

oh: At vl g, A BS, stringprepe (54 E5), S WA A7 AT €59 Tru

?}—’F% A& g t). v g2 oT,uH“g s AlF UL Fo17 7)o gi&l], A#E e sy o) o
ENA AR = J= RE T4 BEEY YL

Aok EAES Al
'S & WUtk RFCE 223}

101%4 tringprep A 2}e] ojW
ringprep JEJJr%l«l F 712 o= A S = Q)

stringprep.in_table_al (code)
code7} tableA. 1(-F+ U= 3204 A GH A F2 Z= ZJAE) o Q=4 FE

stringprep.in_table_bl (code)
code7} tableB.1 (Y ¥+ A © 2 ol R AT w3 H x| kAUt ol Q=2 sHH ).
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stringprep.map_table_b2 (code)
tableB.2(NFKC 9} 517 A1-8-5) &= 7] o] 2 Z 54 ) 3) of] w2} code) w18 2 342 Mg T}

stringprep.map_table_b3 (code)
tableB.3( 7+ 3171 Y= Al ol & 9§ v 3) ol whek code®] i3 H ghg REFU T

stringprep.in_table_c1l1 (code)
code?} tableC.1.1(ASCII 23] o] 2~ F2}) o] l=4] ghd gt}

stringprep.in_table_cl2 (code)
code7} tableC.1.2(8] ASCII 29| o] 2~ &2} o] ¢l=%] 38 3]

ey

stringprep.in_table_cll_c12 (code)
code7} tableC.1(2 9 o] 2~ £} C.1.137 C.1.29] &358h o =X s skt

stringprep.in_table_c21 (code)
code7} tableC.2.1(ASCII #| o] £ 2}) o] 9+=%] w8 gh o}

stringprep.in_table_c22 (code)
code?} tableC.2.2(8] ASCII A o] B2} o] d=2] Fhd g},

stringprep.in_table_c21_c22 (code)
code7} tableC.2(A] ¢ TZ}, C213C229 gdAgH A A=A FEEFT U}

stringprep.in_table_c3 (code)
code7} tableC.3(7} Q1 AH-&) ol A=A FE

stringprep.in_table_c4 (code)
code7} tableC.4(H] B2} = E QA E)of| 9l&=x] s )

stringprep.in_table_c5 (code)
code7} tableC.5(th 8] ZE) o] Y= FE ¢y th

stringprep.in_table_c6 (code)
code7} tableC.6( YW+ B A E o = £ 4) of] Ql=2] shH gt

stringprep.in_table_c7 (code)
code7} tableC.7(x1 3 & E & o= £A Q) o gl&=x I FTh

stringprep.in_table_c8 (code)
code?} tableC.8(Z Al 54 W74 = A X))o J=A] FE3H )

stringprep.in_table_c9 (code)
code7} tableC.9GE A B ) of] Q=2 B F o}

stringprep.in_table_d1 (code)
code7} tableD.1(FF 573 o] (R) o]t (AL) ¢ &2b ol A=A FE Ut

stringprep.in_table_d2 (code)
code7} tableD.2(F 3 573 ] (L) A FAp ol A=A Pt

6.7 readline — GNU readline QIE{m{|0|A

readline RE-L go]H Sl € 2] ]| A &4 (completion) I} 3| 2 E ] 5tL Q] ¢ 7|/A 7] & & 0|3} 3=
of2] §4-8 A FLITh o] RELS Y AR, v ZEZ oA Trol W A A AL AU
rlcompleter RES £ A& & S AH Z e H 9 t3}4

q
g 5 UL o] BES Sl 44 g
2E2ES WG input () FRHATHE ZEZE Sa0] TS FUTh
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=
I'UO
r
J

bl o2 T odE g9 . inputre. ©] L9

Readline 7] B}Q1 %z 713} St S =35 AT 4 ISy
= o) 3+ 9 ukA o] A B = GNU Readline ] % <2 2] Readline

P A} 525 = FA 2 Readline EI—O]

Init File2 ZFrZ 3 A L.

ZF31: SH5 Readline 2Fo] H ] 2] API+= GNU readline th Al 1ibedit gto]B e8] 2 £ E 4 951 th macOS
01]/\1 readline RE-L Ad A] 7o A& =0 glo] B g & 7HA gt}

libedit®] FA 3}Y-2 GNU readline®] +A std g chE Ut 2 gy Ao g7 LA ExlEd S 2 & 5t=
A9 readline._ _doc__ o A] (libedit)y HBAEE &2l3lo] GNU readhne.q-hbedlt S S 4 5]
macOS 9| Al editline/1 ibedit readline oj| B d o] A2 ]-*QL‘(F]-~ A%, S odE g J= 273 Y o] 5L

.editrcYUth o & €0, ~/.editrc? tha W& vi 7] }‘_%I’/}TAB%AJ%%HD]-.

python:bind -v
python:bind "I rl_complete

R R E R
nd_bind (string)
Hx7 lﬁ} 2 APt sHF gtol B glo) A rl_parse_and_bind() & &=

|
<
x

readline.parse_
string A Zpol| A|-F
).

readline.read_init_file( [ﬁlename]

)
readline %7)3} 542 A 7|2 54 o] EL Ao 2
g o]A r1_read_init_file ()

S~

F8-3 3HQ o] YU Th B2 goln

mlo
fop '
e =
o 1
L
ol

6.7.2 & Hi

= e kel W ool tisl 28y o
readline.get_line_buffer ()

Z w5 o) @A) Ul§ (3H ekl B2l g9 r1_line_buffer)< WHeHghch
readline.insert_text (string)

= W319) AN Ao S2=S AL U 51 ehol Beelo] A rl_insert_text () & EEFHAW,
uhe e A o

readline.redisplay ()
EWHY A WES NHIFEE 3t EAH
rl_redisplay ()& .

rlr

U &

3
o

W AUtk SR gho] H 2 g of A

the @4t slas e sl oSl g g ch

readline.read_history_file ([ﬁlename])
readline 3| ~E ] UL 2 EF, FAE e B FAFUTh 71 WS~/ history YU Th
Shi 2fo]l B 2o A read_history () € TEHY

readline.write_history_file( [ﬁlename]
B2~ E 2 552 readline 3| AE 2] 3t ol A3, 7]E 31
historyYgyt}. 315 glo] B & g]o|A] write_history () &

my
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readline.append_history_ file (nelements[,ﬁlename])
8|~ & 2] o] ukA| 2 nelements B2 st ol F7FgUTh 71 9142 ~/ history YU Th 3L 0]
ojw] EA sl oF &t s eho]H 2 2]o| A append_history () & EEF U o] e ool
ol & Aot gtol B g Mo w HAutdH Aol uk APk

B A 3.50] &7}

readline.get_history_length()

readline.set_history_length (length)
s|~E 2 ool AFst] Wete € FE ARt AUY IR YTh write history file() @€
o] F< /\Pﬁ%}‘ﬂ St 2fo] B2 2o A history_truncate file() & &3] S22 942
AEUTH &4 e AF gl s ok 512 272 o u gk,

6.7.4 5|

|>

Egl =5

ol

the o 3 age S o3 Fg g ch:
readline.clear_history ()
A4 3| 2E e & AgUth 345 ehol Bl el A clear_history ) & $&FULh Stold 4+
ghol o] o] & APt gholHe g Mdor Hutdd Aol At
readline.get_current_history_length ()
A szl e FE FE g UH. (o1 AL s 2EE 3l 7152 A & & Wste
get_hlstory_length()ﬂ—li} o)

readline.get_history_item (index)
indexol] 9+ 3| A~EE ULE-/] Uﬂxﬂ &S vkskghy
2 2o A history_get () & &3 YT}

readline.remove_history_item (pos)
B|~E 2o A 9] A (pos) & AR H | A~E ] FES AAFUCEH X+ 07 E Al Th 3H gho] B
2] 2ol A remove_history () & T&gh

readline.replace_history_item (pos, line)
917 (pos) 2 AR E 3| 2L 2] F2L lineo 2 TAFUTE 935 058 A=) 345 ol Hef )
oAl replace_history_entry() S T &%t}

%
4>
rr
=

o

LS QE At 1RE A S gl n

readline.add_history (line)
UW“‘ZOl A9 AAH S| AE g W o lined F7HUth o glol B el 2o A add_history ()
E3EFYTh

readline.set_auto_history (enabled)

readlineS 53 42 ¢S Wl add_history () ol EH@ A TS &3 == v &5 Y
enabled O]X]—i Fd uf 25 S| A~EEE EAstela, AR Y uf AE 755 v EA s el B8 A Lol

of oF g1 T},
A 3.69 F7)

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.
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readline.set_startup_hook [function]
35 glol B3 2]9] r1_startup_hook FWMo| & T &5 = I+E
°| Zlﬂﬂ‘fﬂ M = (hook) <=2 A& Y T A 285 7| Lt None o] 1, ©]
22 readline©] A HA| ZE2ZEE 0l4f5l7] A A o1z} glo] &%

A A SA Y A AU T function
v 48 @571 A AR o

o

readline.set_pre_input_hook ( [function]
SHi- eto] Hej 2|9 r1_pre_input_hook o o3 25 & A= A A A AT functwn
ol ARHW, M F T2 ASE U A2 7 U None ol |, o] v X8 g7t A AR ULE o] &
AR ZEZETL A F readlineo] 48 FAE ¢17] Al&Fshr] Aol A4t glo] ZEH U °l

T ol o] o] & A st SolHe g M or Hutdd Aol A d Ut

l

30

187 Aol ghol 94 7% TAT FHele] A5 UTh ol AL AWALE Tab 7= 455,

€ A8 2502 BT £ UG 7B A0 2, Readline £ tho}4] A 22| EE 917)

WAE SAS completero] H HETES Ao AGUB. reaaline REE AHEA
‘6‘

A Ao, o o] TEA A T-E A4 oF T,
readline. set completer ( [function] )
1 W45 AT A A T e, funcriono] 2| 45 7
o, olu] AN E B4 Bt AAT UL 24 B
5 9] stateo]] th&l function (text, state)® §%%
QEgkaf of gt
AR E XA Shr= s glol B gl r1_completion_matches () & AZH entry_func 29 of 2] 3
S YtTH text EAEL 55 Blo] B8] 2|9 r1_attempted_completion_function FHH 9] A
HA v 7] A2 R FUTh
readline.get_completer ()
4 T, 94 a7k AR A SghoE Noned Ao,

>
e

4 P2 AHEH Ytk A2kstA L None
© Aol otd %k" 1313 w717 0, 1, 2
Ytk text 2 A Zel= th2 o 2 7153 A S

readline.get_completion_type ()
AE A &4 F32 7HAsUSh S 2ho]l B2 2] 9] rl_completion_type WS A= Whah g
U,

readline.get_begidx ()

readline.get_endidx ()
2+/d W 9] (completion scope) 2] Al ZFoluf & JAEAE 7hAF Ut o] Ad A SR 2ol Hi 29
rl_attempted_completion_function Z¥ o ALH start2} end A XY Y}

readline.set_completer_delims (string)

readline.get_completer_delims ()
& 93 o] FRAE AAAAL AU o) AEL AYE 93| 2T ol 9] A=A
D& Z2ATULE o] g4+ 3R ol B gl e rl_completer_word break_characters Hg

WA A

readline.set_completion_display matches_hook ( [function] )
A ZA T E AZFAU AAZTYULE functiono] A= H, 2L & A T2 AHEH
Uth; A3t A U Noneol W, ojn] AXH &4 FA &7 A AF YL 7 E}O] B 2 2] of] A]
rl_completion_display_matches_hook T HAATAY XYL &4 BA TFE=dANE
FE A& oF & wf vt} SF ¥ function (substltutlon, [matches], longest_match_length)
23EgYnh

h
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6.7.7 Ol

python historyehs o 89 3| 2Eel 59e 4502 2Edty Agshe W ZUth ot

& ol & readline 59 3| ~EE ¢l7|9h 27 5 AGsto] AgA F HHE A .
H

© H
T AnbA 0 2 Mg XS] PYTHONSTARTUP Bh ol A T 34 Al A 5ol A5 0. & 48

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:
readline.read_history_file(histfile)
# default history len is -1 (infinite), which may grow unruly
readline.set_history_length (1000)
except FileNotFoundError:
pass

atexit.register (readline.write_history_file, histfile)

AAZ shol o] sty REZ APE uf A5 o2 APH YT (Readline 772 FRIAHAIL)
= = 225X E SHNA LA S| AEE TE o] 7| T Al 5 A& <l (concurrent) T 33 M A-& A D

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:

readline.read_history_file(histfile)

h_len = readline.get_current_history_length()

except FileNotFoundError:
open (histfile, 'wb').close()
h_len =0

def save (prev_h_len, histfile):
new_h_len = readline.get_current_history_length()
readline.set_history_length (1000)
readline.append_history_file(new_h_len - prev_h_len, histfile)
atexit.register(save, h_len, histfile)

L o =S| 2Ef AFHELE AYIES code. InteractiveConsole Z 25 E-Ash .

import atexit
import code
import os
import readline

class HistoryConsole (code.InteractiveConsole) :

def _ init_ (self, locals=None, filename="<console>",
histfile=os.path.expanduser ("~/.console-history")):
code.InteractiveConsole._ _init__ (self, locals, filename)

self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete™)

(TH& ST Aol A1)
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if hasattr(readline, "read_ history_file"):
try:
readline.read_history_file(histfile)
except FileNotFoundError:
pass
atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)
readline.write_history_file(histfile)

6.8

AN
a2t =

rlcompleter — GNU readlineS /¢t 2t st

F E: Lib/rlcompleter.py

rlcompleter RES FEY ol A BRI} AN =E FAFO 2R readline RE AT 44 B

)

¥
it

.

readline EES AT+ = FUA ZAEZA o] ZEo] dXEH U, Completer A9 AA~H
(

27 AF 08 WS o] A 11, complete () WA ET} readline 943 7)

completer) & A A F T}

oA A :

>>>

import rlcompleter

>>> import readline

>>> readline.parse_and_bind("tab: complete™)

>>> readline. <TAB PRESSED>

readline.___doc___ readline.get_line_buffer( readline.read_init_file(
readline._ file readline.insert_text ( readline.set_completer (
readline._ _name_ readline.parse_and_bind(

>>> readline.

rlcompleter &
=

AE A e T

L=

< ol o) 3ty R A AR SE R A JE U sojo] s FHo®
T2 As s Q2 ER N FAFH YUY (Readline 7745 HA R).

i<}

readline®] Q& ZHEFN A, o] ZEo] H & Completer et o] A3 AF&A F o] BA o A2

+ Ut

6.8.

1 Completer ZHx|

Completer A4 = th53} 22 WA =& 7HH Uth:

Completer.complete (fext, state)

textol] tf) 3t state N A &AL wiEgh ot
HAEC .Y ESEHA] G textZ TEFHH,  main  ,builtins B 7| E (keyword ZEA

Aolg =)o) A4 Aol d o] Fom Sy}

Ao2 FHE o gOR 323 W, ING HAG (Pt B/AA dAW__getarer (o B3
S5 DE ¢ 9Bt el AT FEIA AR A, A e ) - B
A AL HEUTh BHAS FAhshE FohHAsE BE o9& 791, A A woned
ukgkgh o}
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CHAPTER /

HFO| LA 2] Cf|0|Ef AfH|A

o] FollA dWste RE2 HolU e HolHE 77 A% 7|2 Aul s A Ale gy std =29,
HE %ﬂJEE+4ﬁ%%%ﬂﬁﬂﬂﬂﬂﬂﬂﬂ&@*%l%@ﬂﬁ@%%HW

S ) v 2ol AT A ol B el ASCH B8 vkl 1} e) § (18 §H, 2o EE RE
ol 1] ol 6} (12 e, 1o el AR 5 e

T3l slol s U vlol v 2] gl o] g of] Ol st A2 wlo| v 2] Al & — byfes, bytearray, memoryview A&
FaskA 8.

7.1 struct — Interpret bytes as packed binary data

Source code: Lib/struct.py

This module performs conversions between Python values and C structs represented as Python byt es objects. This can
be used in handling binary data stored in files or from network connections, among other sources. It uses Format Strings
as compact descriptions of the layout of the C structs and the intended conversion to/from Python values.

Z31: By default, the result of packing a given C struct includes pad bytes in order to maintain proper alignment for the
C types involved; similarly, alignment is taken into account when unpacking. This behavior is chosen so that the bytes of a
packed struct correspond exactly to the layout in memory of the corresponding C struct. To handle platform-independent
data formats or omit implicit pad bytes, use standard size and alignment instead of native size and alignment: see
Byte Order, Size, and Alignment for details.

Several st ruct functions (and methods of St ruct) take a buffer argument. This refers to objects that implement the
bufferobjects and provide either a readable or read-writable buffer. The most common types used for that purpose are
bytes and bytearray, but many other types that can be viewed as an array of bytes implement the buffer protocol,
so that they can be read/filled without additional copying from a byt es object.
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7.1.1 Functions and Exceptions

The module defines the following exception and functions:

exception struct.error
Exception raised on various occasions; argument is a string describing what is wrong.

struct .pack (format, vi, v2, ...)
Return a bytes object containing the values v/, v2, --- packed according to the format string format. The arguments
must match the values required by the format exactly.

struct .pack_into (format, buffer, offset, vi, v2, ...)
Pack the values v/, v2, --- according to the format string format and write the packed bytes into the writable buffer
buffer starting at position offset. Note that offset is a required argument.

struct .unpack (format, buffer)
Unpack from the buffer buffer (presumably packed by pack (format, ...)) according to the format string
format. The result is a tuple even if it contains exactly one item. The buffer’s size in bytes must match the size
required by the format, as reflected by calcsize ().

struct .unpack_£from (format, buffer, offset=0)
Unpack from buffer starting at position offset, according to the format string format. The result is a tuple even if it
contains exactly one item. The buffer’s size in bytes, starting at position offset, must be at least the size required by
the format, as reflected by calcsize ().

struct.iter_unpack (format, buffer)
Iteratively unpack from the buffer buffer according to the format string format. This function returns an iterator
which will read equally-sized chunks from the buffer until all its contents have been consumed. The buffer’s size
in bytes must be a multiple of the size required by the format, as reflected by calcsize ().

Each iteration yields a tuple as specified by the format string.
W7 3.4 =7}

struct.calecsize (format)
Return the size of the struct (and hence of the bytes object produced by pack (format, ...)) corresponding
to the format string format.

7.1.2 Format Strings

Format strings are the mechanism used to specify the expected layout when packing and unpacking data. They are built up
from Format Characters, which specify the type of data being packed/unpacked. In addition, there are special characters
for controlling the Byte Order, Size, and Alignment.

Byte Order, Size, and Alignment
By default, C types are represented in the machine’s native format and byte order, and properly aligned by skipping pad
bytes if necessary (according to the rules used by the C compiler).

Alternatively, the first character of the format string can be used to indicate the byte order, size and alignment of the
packed data, according to the following table:
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Character | Byte order Size Alignment
a native native native

= native standard | none

< little-endian standard | none

> big-endian standard | none

! network (= big-endian) | standard | none

If the first character is not one of these, '@ "' is assumed.

Native byte order is big-endian or little-endian, depending on the host system. For example, Intel x86 and AMD64
(x86-64) are little-endian; Motorola 68000 and PowerPC G5 are big-endian; ARM and Intel Itanium feature switchable
endianness (bi-endian). Use sys.byteorder to check the endianness of your system.

Native size and alignment are determined using the C compiler’s sizeof expression. This is always combined with
native byte order.

Standard size depends only on the format character; see the table in the Format Characters section.

Note the difference between '@' and '=": both use native byte order, but the size and alignment of the latter is stan-
dardized.

The form ' ! ' represents the network byte order which is always big-endian as defined in IETF RFC 1700.
There is no way to indicate non-native byte order (force byte-swapping); use the appropriate choice of '<' or '>"'.
Notes:

(1) Padding is only automatically added between successive structure members. No padding is added at the beginning
or the end of the encoded struct.

(2) No padding is added when using non-native size and alignment, e.g. with (<), (>), (=), and (!).

(3) To align the end of a structure to the alignment requirement of a particular type, end the format with the code for
that type with a repeat count of zero. See Examples.

Format Characters

Format characters have the following meaning; the conversion between C and Python values should be obvious given
their types. The (Standard size) column refers to the size of the packed value in bytes when using standard size; that is,
when the format string starts with one of '<', '>"', ' !'' or "=". When using native size, the size of the packed value
is platform-dependent.
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Format | C Type Python type Standard size | Notes
X pad byte no value

c char bytes of length 1 | 1

b signed char integer 1 (D), (2)
B unsigned char integer 1 2)
? _Bool bool 1 e))
h short integer 2 2)
H unsigned short integer 2 )
i int integer 4 2)
I unsigned int integer 4 2)
1 long integer 4 2)
L unsigned long integer 4 2)
q long long integer 8 2)
Q unsigned long long | integer 8 2)
n ssize_t integer 3)
N size_t integer 3)
e (6) float 2 @
f float float 4 @)
d double float 8 4)
S char[] bytes

P char([] bytes

P void * integer ®))

WA 3.3 A *H 7 : Added support for the 'n' and 'N' formats.
A 3.69 A ¥ 7 : Added support for the 'e ' format.
Notes:

(1) The ' 2 ' conversion code corresponds to the _Bool type defined by C99. If this type is not available, it is simulated
using a char. In standard mode, it is always represented by one byte.

(2) When attempting to pack a non-integer using any of the integer conversion codes, if the non-integer has a
__index__ () method then that method is called to convert the argument to an integer before packing.

WA 3204 M7 : Useof the __index__ () method for non-integers is new in 3.2.

(3) The 'n' and 'N"' conversion codes are only available for the native size (selected as the default or with the '@
byte order character). For the standard size, you can use whichever of the other integer formats fits your application.

(4) Forthe '£', 'd"' and 'e' conversion codes, the packed representation uses the IEEE 754 binary32, binary64 or
binary16 format (for ' £', 'd' or 'e' respectively), regardless of the floating-point format used by the platform.

(5) The 'P' format character is only available for the native byte ordering (selected as the default or with the '@
byte order character). The byte order character '=" chooses to use little- or big-endian ordering based on the host
system. The struct module does not interpret this as native ordering, so the 'P ' format is not available.

(6) The IEEE 754 binary16 (half precision) type was introduced in the 2008 revision of the IEEE 754 standard. It has
a sign bit, a 5-bit exponent and 11-bit precision (with 10 bits explicitly stored), and can represent numbers between
approximately 6.1e—05 and 6. 5e+04 at full precision. This type is not widely supported by C compilers: on a
typical machine, an unsigned short can be used for storage, but not for math operations. See the Wikipedia page
on the half-precision floating-point format for more information.

A format character may be preceded by an integral repeat count. For example, the format string ' 4h ' means exactly the
same as 'hhhh'.

Whitespace characters between formats are ignored; a count and its format must not contain whitespace though.
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For the 's' format character, the count is interpreted as the length of the bytes, not a repeat count like for the other
format characters; for example, ' 10s ' means a single 10-byte string, while ' 10c ' means 10 characters. If a count is
not given, it defaults to 1. For packing, the string is truncated or padded with null bytes as appropriate to make it fit. For
unpacking, the resulting bytes object always has exactly the specified number of bytes. As a special case, ' 0s ' means a
single, empty string (while ' Oc ' means O characters).

When packing a value x using one of the integer formats ('b', 'B', 'h', 'H', "i', 'I', '1', 'L"', 'q', 'Q"),if
x is outside the valid range for that format then st ruct . error is raised.

H A 3194 HZA: In 3.0, some of the integer formats wrapped out-of-range values and raised
DeprecationWarning instead of st ruct.error.

The 'p' format character encodes a {Pascal string ) , meaning a short variable-length string stored in a fixed number of
bytes, given by the count. The first byte stored is the length of the string, or 255, whichever is smaller. The bytes of the
string follow. If the string passed in to pack () is too long (longer than the count minus 1), only the leading count -1
bytes of the string are stored. If the string is shorter than count -1, it is padded with null bytes so that exactly count
bytes in all are used. Note that for unpack (), the '"p' format character consumes count bytes, but that the string
returned can never contain more than 255 bytes.

For the ' ? ' format character, the return value is either True or False. When packing, the truth value of the argument
object is used. Either O or 1 in the native or standard bool representation will be packed, and any non-zero value will be
True when unpacking.

Examples

ZF31: All examples assume a native byte order, size, and alignment with a big-endian machine.

A basic example of packing/unpacking three integers:

>>> from struct import *

>>> pack('hhl', 1, 2, 3)
b'\x00\x01\x00\x02\x00\x00\x00\x03"

>>> unpack ('hhl', b'\x00\x01\x00\x02\x00\x00\x00\x03")
(1, 2, 3)

>>> calcsize('hhl")

8

Unpacked fields can be named by assigning them to variables or by wrapping the result in a named tuple:

>>> record = b'raymond \x32\x12\x08\x01\x08"'
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple

>>> Student = namedtuple ('Student', 'name serialnum school gradelevel')
>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=8)

The ordering of format characters may have an impact on size since the padding needed to satisfy alignment requirements
is different:

>>> pack('ci', b'*', 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack('ic', 0x12131415, b'*")
b'\x12\x13\x14\x15*"

>>> calcsize('ci'")

(TF= ol ATl A%
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8
>>> calcsize('ic'")
5

The following format ' 11h01 "' specifies two pad bytes at the end, assuming longs are aligned on 4-byte boundaries:

>>> pack('11hO1"', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

This only works when native size and alignment are in effect; standard size and alignment does not enforce any alignment.
15 R=I4
Module array Packed binary storage of homogeneous data.

Module xdr1ib Packing and unpacking of XDR data.

7.1.3 Classes

The st ruct module also defines the following type:

class struct.Struct (format)
Return a new Struct object which writes and reads binary data according to the format string format. Creating a
Struct object once and calling its methods is more efficient than calling the st ruct functions with the same format
since the format string only needs to be compiled once.

ZF31: The compiled versions of the most recent format strings passed to St ruct and the module-level functions
are cached, so programs that use only a few format strings needn’t worry about reusing a single St ruct instance.

Compiled Struct objects support the following methods and attributes:

pack (vi,v2,...)
Identical to the pack () function, using the compiled format. (len (result) will equal size.)

pack_into (buffer, offset, vi, v2, ...)
Identical to the pack_into () function, using the compiled format.

unpack (buffer)
Identical to the unpack () function, using the compiled format. The buffer’s size in bytes must equal si ze.

unpack_£from (buffer, offset=0)

Identical to the unpack_ from () function, using the compiled format. The buffer’s size in bytes, starting
at position offset, must be at least size.

iter_unpack (buffer)
Identical to the i ter unpack () function, using the compiled format. The buffer’s size in bytes must be
a multiple of size.

WA 340 F7}

format
The format string used to construct this Struct object.

WA 3.7 A ¥ 7 : The format string type is now st r instead of bytes.

size
The calculated size of the struct (and hence of the bytes object produced by the pack () method) corre-
sponding to format.
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422 F E: Lib/codecs.py
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codecs . encode (0bj, encoding= utf-8’, errors=strict’)
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Aot ol H A2l BAS A s7] A8l errors7h o] A = A5 UTE 718 ol #] A2l 7] 'strict'olH
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codecs .decode (0bj, encoding= utf-8’, errors=strict’)
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class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
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b

codecs.getwriter (encoding)
FoAR AR PG ZY S FobA Streamiriter AU A BT F4E WHAFY T

AFYES 2L 5 Y+ A LookupErrorE A A Yth
Ao w24 R4S 52 o0l A8 A H) 1AL N85 E Pk

codecs.register (search_function)
-—1'\:—11 7—1/~H 51-/‘ T= ‘:Eg-qr/} 74

KK
O -
O
Q
D
Q
M~
=)
H]
O
é
é
m
E
ﬂd
k‘i
Kol
(]
o
EO{‘ _|:|:
L d
o
sV
=
ot
+
)
N
2
™,
rO
M
ol
filo
pi)
XN
i
o
[_EL
=
O
o]
[0]

SES A HEE 5 oA, DA HEAEY 2E oA 2E3817]9 22 HY 4ol

W open ()3 &A™ § £ )
sz 448 o §e U] D9 ASY S YRS St 2o f e ek FHAE AT
codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)
Fol X modes MNE&st] JdIFH LS €1 FHESF JAZ P/ YA E S A
StreamReaderWriter & QAQA2HAE ¥IESUL 7|2 5d Re&= v o1, 9L S ¢

2 drps =yt

S

3 SR ARYH HAL G4 ntol e BEZ GFUth 4719 27 Al \n' 9] AE Aol
S5 2] b U, mode 71 U8 open () 4ol 8 8.5 = 2 E vfol i) 229 4 5Tk b
A% o= g U

i

= R=N
-

encoding > 5ol A28 AZYS AT vho| =] A QD5 vjol =P 7 Y23}
Q17 o] 5-45 v, 53l W A =7} A g e vl o] B -2 A-gE 7 o] whe} ohE U T,

o] H el Ao 371 AN errors7t ABD % L UTH 1 BGEE 1 strice ol m dmd o7t 2
St ValueError7} WAy o},
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buffering-= W open () Faol Aok 22wl Juich 7| Rghe 10w 7182 v 277k AHeE S
of vl g o
codecs .EncodedFile (file, data_encoding, file_encoding=None, errors="strict’)

EYst ENATYL AL filed] Bl H WA st reamRecoder AAEHAE wigdh o}, 23
Hﬁﬂ%@ﬂﬂ%%mﬂﬂwqq
ehed A shdof 7159 blolF = % data_encodingl| w2} ) L QA o file_encoding2 A& 51
Mo =g 2 sl /% %WﬂﬂiﬂmﬂﬁgﬁIWMQ%MmmM@ﬂ@ﬂﬂi%ﬂ%
A3+ data_encodingS AHE3Fo] Q1 FZHH U}

file_encoding©] A== A &2, 7| 2 ZF-2 data_encoding Y Y T}

olg] A2l & B st7] Adl errors7t Alw 2 = F U 71282 "strict' oW, AT o2 7F LY
3t valueError7F @A g}

codecs.iterencode (iterator, encoding, errors= strict’, **kwargs)
28 QT T 2 A 5] iterarorol A A BoHE AL HE A 02 TG o] B A w0l
El JUTh errors AAH(THE 71 = AAHE R of 2h = S 2 IR & Fdg Yt
o] S AHE o ZHA G HAE str AHE S 2
3 22 o] EQ-wfo = AT £ A ASA ko,

(i

o
ofr
=
(]
-
o

codecs.iterdecode (iferator, encoding, errors=strict’, **kwargs)

S UAEE AFE3HY iteratoro| A Alg et 8 WHRH o2 (I o] T4 Ay o]
B U th errors AAH(THE 7] P = QAR ol 2h & S E UIHE AP Yth
o] d+ 2 AtgstH W TUo A JR YT bytes AAE Lok Ut wabA rot_1309]
iterencode () &2 S 8HA AHEE & A AT rot_133 T2 HAE-HAE JFHE A A3HA
k5 th

O REZEIN AR THHLEE Jdu 2 F88 o A5E ATy

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs .BOM_UTF8

codecs.BOM_UTF16

codecs.BOM_UTF16_BE

codecs.BOM_UTF16_LE

codecs.BOM_UTF32

codecs .BOM_UTF32_BE

codecs .BOM_UTF32_LE
of 45t oY AZYA FURE wholE A F A (BOM) &l thF3l nholE A AAE F 7
Utk UTF-16 3} UTF-32 d] o] ] 2E g oA Agd vl E A & e Y = o AHS5 v, UTF-
gl FUTE Agow A& UTh Bov UTF16e ERE Y Yo E B ulo] & <« Ao ujaf
BOM_UTF16_BEYW BOM UTF16_LES|W, BOME BOM UTF16% A, BOM LEX=BOM UTF16 LES]H
A, BoM_BE+= BOM_UTF16_BES] ¥ YUttt thE2 22 UTF-83} UTF-32 Q1 3 9 ol A BOM < e
Yt
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EEE ) = Qe 3] o] 25 A3 of FiTh: FE) G A=H,
A YE TR, AEY BRI/ L AEY /87). AEY BE719 /1575 DuHH 02 ) gt Awe)
UEEE AAE ] Y mRE RS PR 28 AL Do An g nY o HE Aelshe
= o) of Pk,

ollaf a7

= 3 errors EAHE AALE Wols o thE g A2 AAE 7L
T AFULH thE AL 32 BE %F golxl d oA HoH A Ut

"strict' | UnicodeError(X+ AH Fein)E HAA YL o] A o] 7|2k Yth
strict_errors ()oA A JHFYTH
ignore' | X H HlolHE FAIs L %-7]-Ex] glo] A& X3t ignore _errors () oA

Fa= g5 U

o= ol # A 7le HAE Q5

ofl

o v 4§ U ch:

ok o|O]

"replacel' 2 A3 WA vfAZE AU Stol M-S A Zdlof ]y FZ Y Al 24! U+FFFD REPLACE-
MENTCHARACTER%,J FA(2) &AM

.

Smlchar @ ApTcAML A4 HEZEZ A ATUG @ ZgA ¢ 99T 05
xmlcharrefreplace_errors ()oA F&H A5 Y T}

'backslalsEr&pdded)| A A o) = A A AZ WA YT backslashreplace _errors ()oA 3=
g%tk

mamereflanel..} S EA N E AR ZEE wATIT @ Z g o FF T,
namereplace_errors ()l A = A5YTh

'surrogat 8kFFpA! HF°] EE U+DC80 9| A] U+DCFF 9 2] 7 A & Al o] E T E (surrogate code) 2
vlE UL o] Z=E=HolHE JdFZ Y& ] 'surrogateescape' o & A 7|7} AR E A
22 who|= 2 opAl B U T (1A 2 W82 PEP 3838 B2 31412

3 g2 oy AP Add 29w A&H Ut

3 RI=T o|0o|
'surrogateph8sutf-16, utf-32, utf-16-be, | A ZA|0]E T A I YA} ]I YL {3 ct o] 7 d
utf-16-le, utf-32-be, utf-32-le S dulA o g2 AZAOEL EAE B Z HFE Y}

WA 3.19] F£7}: 'surrogateescape'$} 'surrogatepass' ol # A g 7).

W 3404 M7 'surrogatepass' o] A 2] 7]+= o] A utf-16* &} utf-32* 79 o A 25 3T}

W& 3.50] 7}: 'namereplace’ o A2 ”7].

WA 3504 M7 : 'backslashreplace' of#] A 2] 7]+ ©| A Y Z 93} ¥ S (translating) of| A 25 FH o).
A olg o oz Ael 7|2 SEeto] 385 E ¢ ARS AL 4 Azrieh:
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codecs. register error (name, error_handler)
o8] A& &4 error_handlerE nameo)2h= o] 208 S t;ﬂ'l% th. error_handler 9 A}= name©) errors

Wﬂufiﬂﬁﬂwﬁﬁﬁquiw o el 7} Yow TEH YT

olFH o A, g Yol 3t AE 7L T UnicodeEncodeError AXE 28} SV error_handler
7}?%%‘43}. ole] A2l 7] o e U thE ol 9] & LA 7| A, 9 AIFd ¢ gles FRe
A B AT DS AST AAE G2 FE2 vhshsf of Futh oA 32 Strol‘/}bytesol T AS
Utk T2 gho] vhol S ol = o) £ Bese) £ wisiof $ATL, il ghol EA2old
ANFIH &= A = A2 FFUTh AR A A olA defl Yoz dFide] ALSFH U & x]%ko
A ALY B 20T ALH T A A AAE Rol b Tnciexirrorh AT
UnicodeDecodeError WV UnicodeTranslateError 7} A 8] 7|2 Ad5E 11 o8] A2 712 thA 3k
® E<io 3 s 32 A 01Y, ) 4 g & ¥ 45T

ol TEH ol H A7 (HF ol A7 & 2Fsto]) = o] 52 23T AFHh
codecs.lookup_error (name)
name®| Bt o] 5 2 & o] A T 5H ol # A €] 7] & 9
8] 715 & 4 92 LookupErrorg YA Y T}
g3t e BE ol Aelv)7k R E £E e AFH Yk
codecs.strict_errors (exception)
'strict' ol A E FAFUh: A JAF ol YR o2l UnicodeErrorg WA Y TH

codecs.replace_errors (exception)
‘replace’ o2 Nl TAFUTH(HAE A9 Ag): ATY YL 2 2 A} (TP o=
AZPGFYTH, g2 ol & "\ufffd'(FUZE hAl F2h 2 thA F T

codecs.ignore_errors (exception)
tignore' ol2) AP g FAFUTH: ZEE P49 vlolEE FAH T 754 flo] AT o}
t 9] A%g

codecs.xmlcharrefreplace_errors (exception)
'xmlcharrefreplace' o8] A& ZAFUTG (HAE QJQFHOZF AF 3= Ao v & )
A= 5 gl BAE AEAXML 24 Z2 2 oA H o

OI

[ed

codecs .backslashreplace_errors (exception)

'backslashreplace' o & A E F+dTYc} (&
S A o)A o]z AR R AP Yt

codecs.namereplace_errors (exception)
'namereplace’' 9 A& FHEFUTH(HAE AT H o2 AFY3HE Aot sd): 7=
T Re A \N{. ..} olaA o]z A AL E A FH YT

WA 3500 =71

1T,
[
[
o
1
ol
[
ofo
N
>
)
)
>
lo
=
o
a
rlr
2

Atef gt olagD) cjag
7% Codec St Thet e HAEE Aol s, A8 gt AmE g T mE o) F4 AE o] 2B

A9 87 % gk

Codec.encode input[, errors])

AA inpurs ARG FZ(EE AA, 2013 Zo)) S &yt o & 5o, A= QI 54
AR QI (A E E0°1, cpl252H i50-8859-1) = AHE3t] 24 AA £ vl ED AA =

HEHg o
errors QA= A& ol A2l & Ao Fth 7|23k 'strict' A2 YUTh
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o] B}l =& Codec 2B 2o FE)E A5 A] & 5
S5 oF 3l TH A= Streamiiriters AR 3AA|

AT E ol 7H0) Y HL Helsa o] Aol A 2 AR Wl ¥l AR S B 5 glo ok g Th

Codec.decode mput[ errors ]
AA input= F1 T Q3L 7FE (Y AA|, 283 o) S vyt o & =
g 54 Ba Y A9 S AE3ke] da g npol= }

E

S 4TS s Ed ol = Y A B9 ipu e vl Y A7 o)1 67) 28 w1 A
U

-

o]~ E A F 3= A ook FTh- o & Eof, W5 A9} 9
errors 2= A g ol 2] A2 & APtk 7| 232 'strict' AFY

o] FlA E+= Codec JAA® X el E A FoHA] &2 7 AFUth UED BE&2 =017 A8 el &
F A oF 1= ZE A= St reamReaderd AFE I AL

UREE do|7h09 YL A elsta o] Aol 28 A P vl A= ukskst 4 9lo]oF Frh

>|Ij

|
=]

lagat ol

ku

o
HI

ERE DS
Aol oz,

IncrementalEncoder®} IncrementalDecoder E8|2E o
EAZFIT 9L AR Y/ Y5 2ol A gl Az T/H e
ZEB AIAY/) T Y encode ()/decode () HIAEE o]

HAE TE Fo JTRF/MIY ZEMNEE F4

encode ()/decode () WA= th3l &2 A
AFAT/HAYRE AFY/H IS = A 25y

IncrementalEncoder ZHxA]|

IncrementalEncoder 2|2 A dAZ gJH& 01_?’_‘%5‘]-“ H AFFH Yttt gho] A I H R A~ E 8 9}
THRHEE RESE O]itﬂﬂ—?q_/]oﬂo]:a‘]-—u}»_uﬂ/\-] = Aot}

class codecs.IncrementalEncoder (errors=strict’)
IncrementalEncoder A2E A2 WA A}

BE S AT o B4 AT ol A8 Aok Gk 2 ANE A AREA 2L S
A7, o} 710 B2l 7191 = At shol W 7o e A 2= 2ol A A U o

IncrementalEncoders errors 71 Y E A2 A F8ke] th2 o8] A g AAE L8 4 Hch
7153 758 o & A8 7] E ARFHAA A L.

errors QA= 72 o] 29] o] Eg|HEo| A H Ut} o] ol EYHE YUSYH IncrementalEncoder
A7) 4% 52 o2 oo Ae) B o] Ao 5 Aok

encode (object[ ﬁnal]

ﬁ.
r—|~ o[

object S (AT T 9] AA) ARl E mesto]) A Pe T AT A AL H AR S WA T o] Aol
encode () ol t) g oA 2t T = o] W final-> Fo]ofoF FUth (7] 2 g2 AA.

reset ()
°1“Eﬂ Z7] EHE A4

Aok 28 W PUth dnde UAH 58S Ao
|~E B

H,
5}, .encode (object, final=True)E &

AW rug
_Im 0_4.4

L34 9l a].o] E o
gﬁ?“ As.

Y
e
mlo
N
)

getstate ()
AzTie] AA) Al Bl e], A5olof FUTh FEL 00 71 EF AEl 7 H = ok
Fomh 3nT R UYL e AU Y EYRD A5t 2AYe o= g A5
AmReho] A4z WAT 4 Yuith)
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setstate (state)
AT FEE state= AR FUTE state= getstate () 7F RS QAT T el of of Tt}

IncrementalDecoder ZHA|

Incrementalbecoder Zeat o8] BA 9 S AR5 o AL4E UTh stol W T H g 2= 29}

TIEHEE nE =28 I oA A of = thS A= Aol s}

class codecs.IncrementalDecoder (errors=’strict’)
IncrementalDecoder Q2B 20 AR},

131, 0110 515 1912 21502 el 1 0 1]l 1 1651

UaE s o A4 e o) A8 AFHof Tk 7 AN AXE AR EA FAE

IncrementalDecoder: errors 7| N E QAALE Algsle] th2 o8] A2 AAE 7+ 5 A5 YT

7Hed #2 ole A7 E FreaAL

errors QA= 22 o] 52 o] E|HE P Ut} o] o] EF{
AA e+ F¢ e e A A ol A8 5 JFUTh

decode (object[, ﬁnal] )

Eo| Y A3H rncrementalDecoder

objectE V12531 () 5] 9] @A AehE Teistel) A% tlm YA AR S BBFUTh o Re]
decode () o T v} A B} 5% o] ¥l final- 7o) o] of T T} (7] B3k A 2. finalo] Fo] W T =
He A9 $45) agslof olo BE WA E SejAl ook Tk o] Ao A55A gow

(o8 Zo] Y 2o FAN A vpo] = A ULz o), e i A2 o] o2 A 218 A2 of

T (9l AN 5 QU Th.

ORHE 27) A2 A48T .

YR o) @4 AHE Bagh T £ 2o gt FZolofokahn, A WAl o W8] Y2 2
q 2~

WA = 4o of 3hv] 27} AvE) AR A 5 A

W7k gla 7) AdE A Hl
QQQﬂ*lkﬂéﬁ%%“ﬂﬂﬂﬁﬂﬁJﬂ
27 A AR E AR
W 5 A5 h)

Aol Mol EE A4 2 AR eto] A

setstate (state)

U9 Fe) £ state= AR U state= getstate () 7k REHeE Y Y A of oF U T

AEZ QAL |3

5 9o k) o 2744 Al otool e
2 AT 5 YoIA, o Ho] W A Qe
2 9502 5 Qolok Fch (A5 R Bie

=

Y,

?:]Eﬂ

J

A2

StreamiWriter®} StreamReader Z 2= ME L AIY AHE BES | gA F35= tﬂ /\]' i
A= HE ZAY AHIA o)A E AFF YT o] & 8t WHo th$h o] = encodings.utf_8& ¥R 34
Al 2.
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StreamWriter ZHA]|

StreamiWriter 282 % Codec A H Zg 2ol glo]H Td HIAAEZG TIAFHEE RE ~AETY
N%7\7 Aol ok Bz Ohg WA =S A ghich,
class codecs.StreamWriter (stream, errors=/strict’)
StreamWriter QAXNE A9 A AR}
RE AEY S o AAA ARl o) AT AR FULE FAAAE AAE AREA TS
T QAT 7] FYH 7Y E AR Tholx Fd] YA AE g o A ARS-H U T
stream A 74 B 7o) AT S B2 vol 2] tlo] B g 27] 93] B AT A7) of of
S o,
Streamiriteri errors 7191 & AAE Al Fste] thE ol g A AAE 78T = dFUTh s+
SE5 2] AR S Sl 5 AL AN oA 2] B
errors Q1 A= 28 o] 2 9] o] E EoYdF Ut} o] JEZHE HYYSHH Streamiriter A<
TH FdoE Y A A=t ]dﬂﬂAA Ytk

write (object)

~EYol ALY A AH ) HgS Ltk

writelines (list)
oo} B9 FAY HAEE A2EF FUL (write() HHAEE AAET 5 JH5YUth. &
dlol Eglnfol Ed TH & o] M E=E A A% k5T

reset ()
e E FA S B AE e 7Y W E A en A AT T
ol AN EE T Z3tH =89 do|EH 7 RS el 7F 5 o] el & B35t S8 AA ~2EH S
oAl 2781 s Al 28 A ol e & 2718 5 =S gh )
9o A E o5, Streamiriterts SR 2EPO A & ThE BE A= ] ELHES FL8 o}

.

StreamReader ZHxA|

StreamReader Z 2= Codecd AB ZFezoln FfojH T YA 2EZLL STHAFHEE RE ~ET

=77} Aol of Sh Thg WA =& 4o g ok

class codecs.StreamReader (stream, errors=strict’)
StreamReader Q1B A0 A A 2},

BEAEY BE/|E o 47 AE o 28 AFHF FUTh F7} IS AAE AR FA FA1T
S A, 7)ol o 1A= QA shol W 38 @A) A= 2o A ALgH U o)

stream QA+ 57 280 4GS BAE L ukol U el Hlo|8E 7] 93] A A F AR ol of Fuih

_?r
StreamReader+= errors 71 ] = AALE Al g 3te] b2 o8 A2 AAE T+ = Ad5Uth &
2EQ Fdo] A4 4 = HE ol A 7)ol thali A= ol 2] A2 7] & FERsH Al L.

errors A A= 728 o] 59 o] EFHE thAFH YT o] o EFHE hA3HH St reamReader A AL
49 5 TIE o] Ao A ol AR + Y

errors A Aol ] %= 2L AL register_error () 2 A" 4 Jd5 Ul

read ( [size[, chars[, ﬁrstline] ] ] )
~EFO)A HolE & T2 Y s A AR S wagh .
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chars €A WA 29 A 2= LIS vho] S 5 LU reaa () WS E 299
AET) T B vlol & WashA 9 W, ALg b Aol FESA eho W o A7 Nae 4

%t

size AAHE F 92 9130 92 9159 B vlol =1} BE EQ=0) theb Ql H o) £ by Ut
Haot o 44 A4 £ AT 5 AFUTh N EG- 1L A58 @ Bl 4u uYFL
eI U o ul7) isE AT S e g el 2 eA SR 87 98 AU

firstline Z 2] L= o] % Eof t] 2 W ol 27} QLo A MA E 1 whEhaf

=35
o] MlA B g8 A 82 (greedy) 9 7] A2 AFR Bk TH &, Q7Y A
385 = u]-iu]——H]O]Hg Qojok gLt o & Eo] 2EHH| A8 A Q7 O—‘E—‘—LJ—A]—EH u}A 7}

9w, o] A% 2lojof Ttk

readline ( [size[, keepends] ]
Qe ~EdoA B2 S 97 T=YH o8 S wakg T,

FAAA W, sizes 2E YO read () WA =0 size A2 AEH U h
keepends7} A oW & S B 7FWEE S A AR UL

readlines ( [sizehint[, keepends] ] )
VY AEQAN A A1 15D BEEL 9T 29 PAER MEgh T,
_1 =

=8 A1g 5ol TR B keepends7} ol W P AE GEo| 3

kel

Z28L 799 decode () ¥ i

H U

F oA |, sizehint= 2EH Q] read () WA ol size JAAIE ALH Yth.

Y

X

reset ()
AHE FA e Wl AHSE = ZE W E A2 F T
222 912 W7o) WA ekotol Fol oA L. o MM EE FR T ofj2jo] 4 BT
% 9== 57 98 Ak

A MM E Qo & StreamReader< SHE 2E A thE ZE A =9 A ERJFEE A&l oF Futh

StreamReaderWriter ZHA|

r |
Lo
It
o)
[>
jind)

StreamReaderWriter = Q7|8 2 7] RE BREF oA ZAE3= 2AEHE HFFEE 3=
Ut
Lookup () B47HNEE AE ) G4 8 AB ] A2UAE TAT 5 U5 S AAR AF U
class codecs.StreamReaderWriter (stream, Reader, Writer, errors=strict’)
StreamReaderiiriter QAHAAE W5 U T} streamS 3L F AR o of St} Reader &F Writer=
2+ 7V St reamReader®} Streamiiriter A EH o] AE A 23t= HE T T4L) S8 Ao oF I
o] el ~=q BEs9 72 0] A8 A3t 2o Ao £yH U
StreamReaderiiriter AAB A& StreamReader®} Streamiiriter S 27 23 A o] A~AE F

S FFUTE SR A= oA TE RE WA =9} o2 REE A4S T T
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StreamRecoder ZHA|

StreamRecoders 3t QTG A TFE ¢ F PO 2 Hlo|HE MIstE=r, o= w2 o2 7Y 342
g ] §-83ch

lookup () 47} viEst

_13;:
j&
n
-+
]
>,
ofo
ok
2
rO
[>
)
[>
i

TR S YR AAH A5

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors=strict’)
OFv}sF W38 LA F= StreamRecoder AAEAE BSUTh: encodel} decode= =B E 9l
ZLE?}‘JE]- read () &write () & TE3F= _?’_57]-1"%_‘; tﬂ o] ¥], ¥k of] Reader2} Writer+= "4 <l
2 st} - sﬂeam-‘ﬂ Hl o] Ei.

o2l gt AAE AHE o] FHT ENATIYGS 738 @ 5 A5 & 9], Latin-1 o] 4 UTF-8 &2
Ee IR E.

stream 9 A= 3 F A A of of T T}

encode2} decode QA= Codec QA EH| o] A& F43f oF Ut} ReaderSt Writer'= 272y St reamReade r2}
StreamWriter AEFH o|A0 AAE A2t HNE 5 ZeAo]of gqq

el A 2EY #5719 71 57)0] 48 A% 2L Aoz SFP YT

StreamRecoder AXAE A= StreamReader®} Streamiriter S| 27F 283 QA EjF| o] A& A o] gh

th. 85 2E YA BE BE WA S o= RES 45 T,

22

[d n

722 QAN RFLIZE

2792 0x0-0x1L0FFFF WA T= ZAE D22 2 A 02 AFFU D (T8 HT AN 8L
PEP 393 FZIAA L) A BEAE AA 7 CPUL H = 2] 2] F ol A A8, <l t] ¢k (endianness) 3%} ©] 2]
2 o] ol =9 A s £ g4 0] EA7 F T e 2o AR, BALE vpol= Az
2G5t AL AT ol et 3, Hlo] E Al @ 2o A EAE S oA wtE s ALt ol et o
e gAs Ags 3do] glon, olg AgAoR Hat Az deleia gt

7V Est A E o]i‘%('latin—i‘ T 'i50-8859-1'0]gt1 FthH L FE FAE (0-255E Hlo|E
0x0-0xff& w3} o] AL U+00FF 9]0 T = X EE 333 BEE A =o]l Fdoz 735t
TS 5T 28 6]"1] 23} 5 A8t UnicodeEncodeError 71 A 3L14E]—(01]E] W A 2] 2] A&
AL TS 4~ 945 Y th: UnicodeEncodeError: 'latin-1' codec can't encode character
"\ul234' in position 3: ordinal not in range (256).

REEAYUIE I ZAQEY OE R E AT o] H et T = 2AETHHFO)E 0x0-0x££0]] W] F = = A&
A ee E e A3 Y :L*(m4 charmap A7g) o] 0‘*143} o] 2L £ F=H S Hyd 7hd3)
| £ S°l encodings/cp1252.py(AEFAA FEZALHEJAID) S %ﬂiﬂ/\]g. ojm Ex}7} o] ™
vl E ghof| v F = =21 & UEtl = 256719 2212 A" AE A7 s Ut
olFF REAIYL FUTEE HYH 1114112 F= A E F25672 7Y &4 g5t 4 fUze
FE ZAEEAZFT S e sty s IS 2 3= ZAEE 4719 A4 nlolER A=
AJQUrch F 714 7bsA o] Uttt Blo]EE 4] qlt]otol} 2] & dit) ok = A 2 A g3t} o] F 7HA]
A3 S 7 UTF-32- BEE}UTF 32-LEE FYth -2, o & S0 2] & A Yt 7] Ao A UTF-32-BE
E AR AF YT YT Al FAFHFo|EE Atz of Shth= A J Yt UTF-32+ o] ZAIE 9t
Hlo| E = g4k

0

2 QY byt o] vfe] EE QY] o] thE CPU A 812 wlj =, vl EE A 8p 3l oF
StUTH UTF-16°] Y UTF-32 HFO| E A| A9 dtj et A & 4 })\J_—,,BOM(<<ByteOrderMark Hlo| E

A uta)y) ol YHUTH o] AL FUFE B U+FEFFYUTH o] A= R E UTF 160} UTF-32 H}o] E
A2 ol 2 5 dFUTE o] £ Hlo]E A9tz H WA (0xFFFE) -2 FT HAE eI $
Re 5" FAY YU ek UTF-16©] L UTF-32 HEo] E A] A2 0] A EH_RH TA7FU+FFFEC|H, T2
/‘l HFO|EE /\9»}:2511 of gty t}. &3 ] U+FEFF £ A& ZERO WIDTH NO-BREAK SPACEZ}E F WA
2L 7T JIdE5UTH Yu| 7 g dolE s S gPEE = ExAY Ytk o E Eo] 32} (ligature)
°‘"’1’4 =0 I EE 7] Y& AHEE 4 Y5 Uth FUFE 4004 = U+FEFFE ZERO WIDTH NO-BREAK
SPACER AF&3t= A o] H A5 Y5 Ut (U+2060(WORD JOINER)©] o] 9&& wUth. 2 E FUFE
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A£ZES o)t o A3 F 7 4P BFE U+FEFFE X 2 5 Qlojof Fuith AT Y Hpo| E9) AEe)A
X & A FH ol o E AR EALE Un S W AekA & BOMS] 9@, thE FAA
UIYEE dul B X} ZERO WIDTH NO-BREAK SPACES] od,
fUTE Eao) AA E9E ARG T4 Qe w2 A7 o] 951 Th UTFS. UTF-8-2 8] = A7 9]
Ytk UTF ﬂHLﬂﬂE*Hﬂ&@%ﬂﬂﬁ%%°ﬂﬂﬂﬂ UTE-8 w0l = A] A2 9] 7} uho] B
—‘?%EE? AUt uA B E(FH S v E) 9} Ho] 2= W E, uhA H|E= 00| A 47]9] 1 B E QL 11 F o 0
SE 6L G b fU e B Pt o] AR ek o] 2.2 Bl o] o], o] o] 0]
FURE 47

EL gEE

U-00000000 +-- U-0000007F | OXXXXXXX

U-00000080 - U-000007FF | 110xxxxX 10XXXXXX

U-00000800 *-+ U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX

U-00010000 - U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxXX 10XXXXXX
FURE BA9 A3 MEE A 222 e xwEYYT
UTF-8-2 8H| E ¢l 7 o]2}x BOMo] B 514 fom ti g H FAL ] B 5 U+FEFF £ AH(H A A &A-2}
X8} E)+= ZERO WIDTH NO-BREAK SPACEZ A #gYth
9% 4w glol £ o] e ARG E s 4 97 ARG AL $IF T o 2 chamap 927
o = ool Hlo]|E A|PAE T T Y &4 gl th 22 U UTF-80 A= 12 %] 9k T}, UTF-8 Hfo| E
ARAsE Aol wol 2 N AXE 68514 e 722 27 g2 YY), UTE-8 A 279 A4S
0] 7] 93l, Microsoft+= ™ &2 7 (Notepad) = 2 132 ]3] UTF-82] WS vy g5y (ko] A 2,500 A
"utf-8-sig"#tL HEUTH: FUIZE ZAHE 5t 27 3i°ﬂ,UTF-8 A3 H BOM(TH=3} 22 Hio| E
A D2 & FAFPUTH: Oxef, 0xbb, 0xbf) o] 7| FH UTh R £ charmap Q1T P H 5tQ o] o]2]gt nfo] E
o m AT A s B e Bl (12 2o bosaso-l A 58 22 A0 H2F T

LATIN SMALL LETTER I WITH DIAERESIS
RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

) Bl Aol uce-a-oig A9 E AATA 228 5 e A5 HE AU B o710
BOM who] = Al ALE AASHE Bl A5 £ uho] = #4128 A48 5 =% shv] Ag5 A A w

AFHE FEsE=d =20 He=AY OE AbgE Yt A7 E uf utf-8-sig T H-2 Oxef, 0xbb, Oxbf
£ g i%%SH} oJE®R 7136‘\4\’% = ad}utf—8— ige 3¢ W ;q = 3‘3} ]EOﬂ S745H o] 3

723 B&E 2l3AH

golHol= CETE T AY 9M 2 E w3 Bl o] EE AMSote B2 Fd o] s o] glsuth th

EE 2 7HA 3 AL AT o] AHEH = Aojet A o] FHEE FU S YA UTE HAH B0l o]

E5o BF A A= stk 4 AT 2 AU 2E Al Sto] &2 AHE ok A O 8%

W Qo] GO FAA L ; m}aw 5 Eo] rutf-8'& 'utf_8' TY | FEFBAYY

CPython implementation detail: 45 ZE Q3932 7d 23] AYUZE 933t AS5S FAT 4 95

yth o] H 3 A3} 7]§]%prthon°ﬂ/‘1‘?ixﬂ?}% (N FAE F2ote) A FA el disiA A4 U
)

utf-8, utf8, latin-1, latin1, iso-8859-1, is08859-1, mbcs (Y = - A -2), ascii, us-ascii, utf-16, utf16, utf-32, utf32 L
A Al 2SS AFSSHAE. ol AT o A dietE A S AR5t A9 S5 = A 4+ 5T

H 2 3.6 A ¥ 71 us-ascii ol A & 3} 7] 3] 7} <A Y o

e 22 Aol 2 Aolg AQGLh A EA(1E 0 EUROSIGN 7€l o) 9} 512 91 of 2115
t )l Aol A TR YT S8 §1 dole] 4%, dutdew BT 2L Mol YUtk

» 1ISO 8859 T = &+
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* Microsoft 4 =9 Z & o] 7], QtA 2 & 8859 T &= oA st A vk, Alo] FAE F7F 120

A= A gy ot
« IBM EBCDIC T E 3| 0] %]
« IBM PC T E 3] ©] %], ASCII 9} & 3+ ]}

<)

=4 ER o1of

ascii 646, us-ascii o o]

big5 big5-tw, csbig5 ==ro] WA

big5hkscs big5-hkscs, hkscs Z=Zo] WA

cp037 IBMO037, IBM039 o o]

cp273 273, IBM273, csIBM273 =9
WA 340 F7}.

cp424 EBCDIC-CP-HE, IBM424 5| B 2] o]

cp437 437, 1BM437 oj o]

cp500 EBCDIC-CP-BE, EBCDIC-CP- | A]-§3 o]

CH, IBM500

cp720 otgo]

cp737 12| 20

cp775 IBM775 9 E o]

cp850 850, IBM850 RS

cp852 852, IBM852 R A

cp855 855, IBM855 E 71| ofo], Wl 2 A] oFo], ulA
= oo}, 84| ofo], Al 2 H] o} of

cp856 5| B 2] o]

cp857 857, IBM857 E] 7] o]

cp858 858, IBMS858 A9 o]

cp860 860, IBM860 rEEZ

cp861 861, CP-IS, IBM861 olo] &2 E of

cp862 862, IBM862 5] H g o]

cp863 863, IBM863 7) vrtho]

cp864 IBM864 o} 2}o]

cp865 865, IBM865 dufg 0], =2 ¢ o]o]

cp866 866, IBM866 2] A] o} o]

cp869 869, CP-GR, IBM869 18| 20

cp874 q=0]

cp875 18| 20

cp932 932, ms932, mskanji, ms-kanji d Hoj

cp949 949, ms949, uhc 3= 0]

cp950 950, ms950 Z= o |A

cpl1006 L2 X0

cpl026 ibm1026 E] 7] o]

cpl125 1125, ibm1125, cp866u, ruscii 2 g z}o]L}o]
WA 3.40 F7}.

cpl140 ibm1140 REERES

cpl1250 windows-1250 Z=Hol =0 & o]

cpl251 windows-1251 - 7le] ofof, Wl 2 F A] oo, ulA|
= ofol, 2 Al ofol, Al 2 1] ofo]

cpl252 windows-1252 RS

cpl253 windows-1253 18| 20

cpl254 windows-1254 B 7] o]

CTS HoIxIo] AIS
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H 1-0|™ mf|o|X[of|M AHlH

T e 04
cpl255 windows-1255 5] H g o]
cpl256 windows-1256 olgto]
cpl257 windows-1257 W E o]
cpl258 windows-1258 W E G
euc_jp eucjp, ujis, u-jis U Hof
euc_jis_2004 7isx0213, eucjis2004 U Hof
euc_jisx0213 eucjisx0213 A Hof
euc_kr euckr, korean, ksc5601, ks_c-5601, | 3F=-o]
ks_c-5601-1987, ksx1001, ks_x-
1001
gb2312 chinese, csis058gb231280, euc-cn, | S=o] ZHA)
euccn, eucgb2312-cn, gb2312-
1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 THE=
2b18030 gb18030-2000 o B i
hz hzgb, hz-gb, hz-gb-2312 Z=o] 7H
1502022_jp csis02022jp, 1s02022jp, is0-2022- | LE o]
JP
1502022 _jp_1 1502022jp-1, is0-2022-jp-1 o]
1502022_jp_2 1502022jp-2, i50-2022-jp-2 A o], gt=of, T o] THAl, A

U R e et

1$02022_jp_2004 | i302022jp-2004, is0-2022-jp-2004 | L o]
1502022_jp_3 1502022jp-3, 150-2022-]p-3 JH o]
1502022_jp_ext 1802022 jp-ext, is0-2022- jp-ext A Hof
1502022_kr csis02022kr, is02022kr, is0-2022- | SF=- o]

kr
latin_1 is0-8859-1,  is08859-1, 8859, | A+ H o]

cp819, latin, latinl, L1
1508859 2 150-8859-2, latin2, L2 ZH9ol =930
1s08859_3 150-8859-3, latin3, L3 | Ad|HE o], EE}lo]
1508859 _4 150-8859-4, latin4, L4 HIE o]
is08839 5 is0-8859-5, cyrillic B 7}g] olo], &l & F A]oko], u}A

% U ofo], 214 oo}, Al = 1] ofof
is08859_6 is0-8859-6, arabic o}=tof
is08859_7 is0-8859-7, greek, greek8 gl 20
is08859_8 is0-8859-8, hebrew 3] B 2] o]
1508859_9 180-8859-9, latin5, L5 E 7] o]
1508859_10 150-8859-10, latin6, L6 2030
1s08859_11 180-8859-11, thai Efj = o]
1508859_13 150-8859-13, latin7, L7 HlE of
is08859_14 is0-8859-14, 1atin8, L8 A g o
1508859_15 1S0-8859-15, Iatin9, L9 REA=ES
1508859_16 1s0-8859-16, latin10, L10 o 2 o]
johab cpl361, ms1361 S o]
koi8_r 2] A] o} o]
Koi8_t AT
WA 3.50 F7)

koi8_u 2 3 ao| o]
kz1048 kz_1048, strk1048_2002, rk1048 F}A} & o]

v A 3.50] F7}.

LS ml o[ X0 A=
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H 1-0|™ mf|o|X[of|M AHlH

S g3 2401
mac_cyrillic maccyrillic B 7}g]ofo, Wl 2 F A ofof, uA|
ST ofo], g Al o}o], Al 2 1] o} o]

mac_greek macgreek a8
mac_iceland maciceland ofo] &7 of
mac_latin2 maclatin2, maccentraleurope ZHol =530
mac_roman macroman, macintosh A o]
mac_turkish macturkish E 7] o]
ptcpl54 csptepl54, ptl54, cpl54, cyrillic- | ZFR}FZ o

asian
shift_jis csshiftjis, shiftjis, sjis, s_jis Ao
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 Ao
shift_jisx0213 shiftjisx0213, sjisx0213, s_jisx0213 | L o]
utf_32 U32, utf32 2E A
utf_32_be UTF-32BE BE A
utf_32_le UTF-32LE BE Ao
utf_16 U16, utf16 HE <o
utf_16_be UTF-16BE 2= Ao
utf_16_le UTF-16LE HE <o
utf_7 U7, unicode-1-1-utf-7 EE 9o
utf_8 U8, UTF, utf8, cp65001 2E A
utf_8_sig TEE 9o

A 34004 WA utf-16* ZHutf-32% A FH = T = A EA0|E T & EQ E (U+DSO0-U+DFFF)E A AP T 4
AFULH utf-32* Y I o= T A 2A 0 E I &= A Ef | Fol= vlo| E Al FAE YA Y EHA] k5t

W 3804 HA: cp65001-L o)A utf_82 HA Y}

7.24 TO|M X ol3

A AolE e mHo

Cl
o

et dmy PP AP FU

I shol Aol v s g stol, md o] B2 sho]a 9 o)A o vl 7 g ek o
23} 2 ol wheh okl Foll LA o] AU TH(HAE QI L mE9] 1 QuH
Bh3 7 Qzehe whA) BaE Qmgo] obd gelel Hlole] MEke AAFUTh. vt P meel A2,
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HAE QA
e Fde FUFE dAE A TP -FASHA, stroll A bytes®22] QT Y vlo] ELF AA| oA strE
otz AFF

Y EE o[

idna

RFC 34902 +d & Y th
encodings.idna%® FZ 34
Al &. errors='strict' W

A dg Yt

mbcs ansi, dbcs AT HL: ANSI T & H o] A
(CP_ACP) of| m}e} 3] A4S <1
APt

oem =% Z&: OEM T E 3 o] %]

=
(CP_OEMCP) ©f| w}} 3] A 2k}
£ 3G YT
WA 3.69 F7}
palm