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CHAPTER 2

ust
2l

ol JE Z e Hole F4 AT e B2 5o Fo] WA dsUTh A7) oA gl o=
Ja g
g &
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)
=2+ X*EH%}% HE5Uth °1X}%7§¢r % FAUTE QA HAaaH I 377 g Ytk x
7} _abs__ () E A9 5td, abs (x) £ x.__abs__ () & W& h
all (iterable)
iterable @] 25 Q A7} Zro]| ¥ (&= iterable ©] H]o] Q2 W) True & S8 E Ul o2 =53 th:

def all (iterable) :

for element in iterable:
if not element:
return False
return True
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any (iterable)

iterable &) 8.4 % o] dtvbet e #FolH True & S8 E Ut iterable©] H]o] 90 H False & S8 &

Uk e £S5

=
1=}

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

ascii (object)

repr () AR, A A4 H5w BRL TR EALS BBFAT, \x U \u EE\U o] 2A o]z
£ AHg el ropr () of BHF L BA4Go] ZFH H] ASCH E2HE o] 27 o = Gtk o] 22 ol A
29 repr () o] EH T+ AL v FAE S WU TH

bin (x)
B 42 “0b” 7} ool & °ﬂﬂ%ﬂ%i%%@W%éﬂ%%ﬂ%ﬂﬂdiﬁﬁﬁqqxﬂﬂﬂd
int AR} PSR, A48 EFE _index_ () WASE Aolalop gtk B 747 o] & S0:
>>> bin(3)
'Ob11"
>>> bin (-10)
-0b1010"
Aol 00 7 BLW 4E, BE 9L £ % Uk, TS PH el S AR T 4 dEUT
>>> format (14, '#b'), format (14, 'b'")
('Ob1110", '1110")
>>> f'{14:4b}', £'{14:b}"'
('Ob1110", '1110")
AA G W82 format () & A 8.

class bool([x])
=23}, = True B False 5 314S SHFUTh x B2 =219 24 271 8 A1-g8to] Mag o,
x 7t AR ALt A A False & EAF U 124 %0 W True & BAF UL bool St
int (5228 — i, floar, complex ) 9] A B ZA 2T AE ZH2E T B 5 gz ol 4]

FL3 AArEdAE=False & True GUTH (= 7S EAR).
HA 3T HA: x= oA YA AL wj7) ALy

breakpoint (*args *Ekws)

ol g4t TE AHAA D]H']ﬂi AJsHA H5Yrch E3F] sys. breakpcunthook () & 5=3}
al args o kws & IHE % %qu/} 7157‘4 © F, sys.breakpointhook () < QA& 7]H 3}
Al 3L pdb.set_trace ()5 TEFUTLL o] A, o] A =43 HY 7]“°]EE pdbE WA
HOR JEET ALY 1’4317%01] Sol7b7) flsl w2 =S dHT Bt glsuth 2B, sys.

breakpointhook () 2 T2 42 HAEH 4 Q11, breakpoint () + AAE A FOZ2 TE3}9,

AE e W A ol 5 =2 G T

breakpointhook= QA2 ZHAF o) ¥l E (auditing event) builtins.breakpoint & WAIA Y}

WA 3.7 7}

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

Mz HlE S S FUTH bytearray 2U2E 0<=x<256 Wl ol = A 7HA Al A
), 7

AUt bytes Fo] 7h3 B F-&2] vl A =g vk opy 2} (v} 1 d o] E vl E A4 E HAR),
Al g ol 71 7P Al o] dRbA QA WA= g RS 2 U T

AW source WA AL B 742 ThE PP o w WAS 2795 o AHE T 5 YU th
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o« 2219 o] |, BT A] encoding W) /| W 55 A28l oF TFH%E]- (222 AHHOZ errors &); 2B
bytearray () & str.encode () & /\]——9-6]—04 TAE S vlo|EZ ARG T

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.

* oJEH 5 olH, M 0 <= x < 256 & AFE AlFs= olHelEololokdtaL, I g0l Wi 22
27| WE== AHE YT

A7 glo =7] 09 v g o] e FH YT
vhol U 2] Al A2 & — bytes, bytearray, memoryview} vlol E v A & B AL

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

e wtol B AME BeBULL of ARE O <= x < 256 W9 o] Y A5] Bl A4
W} bytes & bytearray o BH WA 22 3 WA=} 22 u 4 % Sefol 4 E2L
SN

wretx] A2} QA= bytearray () 2F 2ol sf g Yt

vlolEd AA = 2lH S AL&35lo] B E 5 A5 YT (strings S H A R).

vlol | 2] Al & — bytes, bytearray, memoryview, B}o] E G A Z| Bl vlo]EF I} vlo]E u]jd AL =
BAL

callable (object)
object AA7F FHEQ AXH HolH Trueld, 18X %E‘?i False & 8 FUYTh ©]Z ] Trued
EHHE JAF TZ0] AT 75 Aol YA Falsed ufl object & T Z31H ¥r= Al A5 Th
Felesh 2208 olehs Ao f9l50A 8 (FULE SEste A A2EAE BT hy I 2
_call__ () "WAEZFdoed dA~EAT ZEY YT

B 3200 27} o] F4 Thol 4 3.000 4 WA A A The vl 4 3201 4 ThAl £ W5 T,

chr (i)
FUZE IE ZRJAET A A 28 e = AL S 85 ‘JDP o & Eo°l,chr (97) & EAHE
'a' £ EYFIL, chr(8364) = 2AL ‘e EEHFUT o] A2 ord() & WP Th
A2+ 2 WS = 00l A 1,114,111(16 I 5~ 2 0x10FFFF) 7k Al U Tt} i 7F o] 9] vl gl& w)
ValueError 7} A et ).
@classmethod
HAES FHa A= E WG
AABAMAET JAEAE BE AN, 22 WASE 2HA2 54 2 AR A2 B
Ut Sd2vAEE Adsd o] 3§75 AUt
class C:
@classmethod

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

@classmethod 412 &< o Z & o] ] YUY th— ZA 8F Y &2 functionE E/\ﬂﬁ_

o)

9% ok
P B

SFHamAEE S (C.£() AR EE AL (C() ) A3 & 33 52T
OAEAE Zg|Aut I 1— 511'3_/\]9141—4_ _,,]_/\H:ELEH/\Q]EH_HELEH/\U“HEﬂ_ 290, 5
AR B R AR Az A o,

S M EE C++ T Arke] AA A= Utk 22E5S Y319, staticmethod () &
BAL

Zea v A= e o A A B E A, types= LA 8.

4>
ajy =

%)
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compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
source’ s 1= E= AST AAZ AL FUth ZE AA = exec () B eval () EAFT
source = 9 F4, ko] E ¢ E - AST AR 2 5 5 U Th AST A7 2 249} 5H wh ol o8 4 2
ast B8 FAE xS

filename 1A TEE 22 A& AFA FUTH SHLoIA BA koW A4 T e AR
T} ('<string>' o] WA o E ARRH U TH.

mode AA= A3t Adfof t= ZE FFE AR GU; source 7} T AF22 77445 o] Jrhd
exec, *Y XA O FAFH JYttH 'eval', &Y T;Hg]'&] Ao R P45 W 'single’ o] F 5
01"\1/]1;].(\]]-7(] ato] 4 —,—None o]99] Zto g ‘?‘6H A= x84 2 ?_ﬂ%qr/]')
A el A )2} flags @} dont_inherit = o]tti T2 2ol source ] At ol FFE vAA AP U & o
ABHA e A (L5 010 A9), TEE compile() & TEIE TEO| A8 1 I FA

=

mkﬂ

2oz AFAE Yt flags OL]Z}7}—,—OJ A A1, dont_inherit 7} 9 2T (= 0) G A2 Ao E-]"Hﬂags
L2 A A H F A o] AR Yth dont_inherit 7} 00] obd A flags 9 X7} A8 Y T} — compile
S SE3E A 85 = FA4 22 FAF YL

$4 22 o2 A9 B2 A4/ 99 W= OR D 4 Y v =] &5 AAF U Fol A 52
AASt=d BRSHUE B future  BEY _Feature AAE A A compiler flagoE
GRER 2L 5 A5

AE A A2} flagse AL EH 227 H A9 45 await, async for ¥ async with& 288 4
J=AE AlojgdYr}l B E ast.PyCF_ALLOW_ TOP _LEVEL_AWAIT7} AAE of, ¥vigk T & A=
co_code©°]] CO_COROUTINE®] A A% 11, await eval (code_object)E E3] tharloz ’“ 3=
I~

T dFYth

Q1 2} optimize = AL 2] 2] 2] A3

B9 H A3 22 AP YA A 5
AAFDYUL}, __debug__ o] ARAYYH &=
o] 4= ANdH A4V HIER 9FO W SyntaxError & 4071, Ao @ ulo]EVF S0l =
AL ValueError & 4o 7Yt}

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

(¢
ot
5

3 N
filo
)
o,

o
A
T
N
e
2y
AR
rlo
S
o
r
=2
1o
gl_g‘
N
°
2
ro
o,

K
L)

source, filename QA2 ZHA}F o) ¥l E (auditing event) compile= 2 Al A Yt}

Fi: 'single' & 'eval' modeE o] E ZTEE VI BAE S AL D o, H ol = shte] 7]
EAZ JHE Tk FUth o] A2 code BEANA B o] ESANA SAFAE A &ASHA
3171 g o,

A3: vlo] Mo AST AutAejo|A] 28 Zo] Algto g ola)], AST AN = Autdstu] 285 311
B30 £ALE Ttol A A 2B ANAE QoA ES BE 4 A&t

MA32000 M7 AL D W] B wHES ST 5 Tk B, o)Al exec’ moded] A G o]
% W7 A2 ZUA Sobs AU th opimize WA M7} F 715 AU ok

WA 35004 W7 o] Aol =, source ol Al @ vl EZF AR w TypeError 7 A5 U

] & 3.8 i7} o] A| ast .PyCF_ALLOW_TOP_LEVEL_AWAITZE flags® AE35to] HAFY =& await,
async for Hasync withE A L& 4 JdH5Yr}

class complex ( [real[ imag]]

real+zmag*lj e N BErgE = =
#7H A0 Bae 4= v, % WA AN glol

LEZAFEANE A4 S5 2 A= RE(BASLE 2E3) A Fol E
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AeFE W 7R 2 0017, AAAE ine S Floar? RS A MBLR AU, F AR} 2

AzEd o EE=HFYUH

AdutA Q] slo] W AR xo| A, complex (x) & x._ _complex_ ()2 I YTh _ complex_ ()

7} Ao o] QA Fow,  float_ () E thAIFUTE __float_ () 7} Y=o YA Fow,
index__ () 2 AUt

FH3: FAEE A ], AL T Y + B - AR FH o F S 2= FF UL A E

£9°],complex ('1+23"') = A ZA W complex ('l + 2j') & ValueError & 4o Ytt

B4 2 528 —int, float, complex ol A A8 g T}

HA360A HA: 7E 2 gE Y £22 WEg 123138 2 9y

WA 3804 WMA: __complex__ ()9} __float__ () 7} AH A oW index__ () 2 hAF

°
®

delattr (object, name)
AL setartr() o AAMYUTH Axp= A7 2} £}
shpe] ol Eolof ok FUiTh. of T A7) 3o A% o
=

£9],delattr(x, 'foobar') =del x.foobar &%

m&
A
oq L
i, S
2
[
Ach
:(1:
m]m
_]>~
é
o
<
o
2

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
A g E R UTh dict AAl= 9Mveg SHiadUnh o] Seiao et ABA = dict B

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

A7} g, AR A o

~ oJeEe) P AEE EYF U At ow, ST AH
fEDEYRESS 22 =g

AA __dir__ <)uﬂ*1c7}212°d, ol HMET EEE U, BtEA JEYHE BAEE S8 F oF
shurch o8 A st A2Y _ getattr_ () == _ _getattribute_ () FFE FHI= AA T}
dir() o] J)EHEES H U= HS ALEupo]| =8 = 5T

T @YHJTH) AA Y __ dict_ oJEHES Y

AAZY _dir_ () & AZ3A dod, Fee
AANZRE R E F57] A AAL P h DA QoA & B AE L EA AN £ %O
o, A7t A2E __getattr__() < 7R o 2AEE 45 9L

718 dir() MIAUSS D}% B AA o el A th=2A F2stet], AT A EREv= 7 A - e
HAEE TSI AR :

AR RE AAY, PAEE BE o EFRE] o] Fo] £3HE Tk
2

- AR R

=3
i_r“
E_EL
L)
[>
|m
=2
rlr
4
pAY
Lo
2
(m
AL
Ehd
|m
o
ul(f
:i
™
Lo
_%
E
Eh

ul
&

l(f

rlr

Sejno o= HE o T AT Sk

Se) sl o Eelh
s} Pret G oz JAgYch e 5
>>> 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

' loader__ ', '_ _name ', '__package__"',
'_clearcache', 'calcsize', 'error', 'pack', 'pack_into',
'unpack', 'unpack_from']

>>> class Shape:

def _ dir_ (self):

C return ['area', 'perimeter', 'location']
>>> s = Shape ()

>>> dir(s)

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

I 22 E A AFE HOE Y Al=E 7] w2, I A
BE} 02 ol % A5 AFoe Ak, 4
A7} -

47 2 A
PR el R S

lm om

divmod (a, b)

= 7o) (3457} obed) AR SR A8 A% o8 AS T el B3t A 2 2R o)
KAHE EEFUTH 7 AR Fo] thE A%, o] & Ak A4zl ti s A o] AEF Ut A9
B AF=(a // b, a % b) FZFULL R A&-HA A A A= (g, a % b) ¢
=X E math.floor(a / b) o|A % o|HT}17E 4 .

of i 7Hg5uUth a $ b0l ofd wfh 2} 22 RS E 7HA M, 0 <= a
7 493t

enumerate (iterable, start=0)

A AAE EHEZUTL iterable & A A2, o]E] @ o] E] &= o] #H o] LS A Y5t= tfE AA o of
SUt) enumerate () o &3] WEEE ol o]E]Q] _ next () WA EEJIFE (7|20 2=
start K€1) &} iterable & o] E1 # o] 4 S| A Ao A= ghE et FES SHFUTH

>>> 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] ])

o) A= T ]_oﬂ 2 M el A globals W localsT}. Al ZH -9, globals = G A v 2]l o] o Ut} Al 35 = 2-$
locals = 2= v} 3] A7 2 2= Q&)

expression QA= A A XA o] & F7HO Z globals X locals B A V] 8] & AFE-31o] Tlol A 23 A (7]&
Aoz wetd, =27 %%) C 7 I Hu uk | 3 U o globals A o] Alg= A 7] °__builtins__" <]
7]'0 G QA O, expressions T A7) Ao WA EE builtinse] 9 YOt FRE
a 7]E A9l sty e} o] & expression ©] 4 1}—. OE XF builtins EEO 3t BE AN~ F3S
ZHA W A ke #7A o] AsbE S S h L DUqL-]a]E Adeketd 7124 Oiglobals‘;‘/qbiﬂﬂ
A= U & q/;maﬂ 0= ’\” 2y, E_ 2 eval () °o] TE5 = BH AN globals$} locals =
AFDUTH eval()S EH A= 5}7301] Y= %7;% 1 3z (nonlocal) o] Y M| 2T 4= gl5 U Th
ol

Hhek g2 A E 249 AAdUth 29 ollH = 2 Eugyd o

_|>4
Taal

rlr

10
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Qo] = A (compile () 2 BHE AT 2L ARt HolE AT 5 A5y o
o4 2= A4S ASFUT. 2= A7 7 mode AR} Texec’ 2 ARHYH JTIH, eval ()
N

: 2 AP L exec() Tol I AYFH YU globals ()2} locals() S Zh7h
dAe AAFH A A E H‘FP?PB}—H] eval () EE exec () o ALd=d & 1—141_:]._
V4

BA

IS FASHA & 4 Y= &g ast. literal_eval () & BA 8.
Hl Kls

AA QY.

=4
code_object QAR 7FA} o) Wl E (auditing event) execE

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.

B oo, ded Ree AgsY, @A AT mo) A 2=k ARF U gobals W AFH 32,
(AT o] A Z e 27t obd) B U 2o of 3w, A5} Ao W4 w0l A8 Tk, globals B
locls 74 21 A ¥, %13} A1 W4l 22k AL cF. AE & AP, locals £ 2E 18 2417}
T AH5ULH BE 5204, Add7 G L 2o d g dE 7] 9 HA 8. exec 7} globals £} locals &
Wel AN Mo w, B=t 2es Aol ToE A4 Y AWH ULk

AH 4
globals YA Y27} __builtins_ E 7|2 = F2 #2L YA ¢od, 12 7|2 WF BE builtins
of g Fz7 AP UTh old Ao exec() ol ABE 7] Aol globals o o2& 242

_builtins_ AN BT, AW & Do o8 WF AR S o) ABLAE AT 5
RESETEY
code_object QAAZE ZHA}F o) Ml E (auditing event) execS WA Al 7 Y T}

]
it

3 WA globals () locals () & 474 dA A D A F g g BF =, exec ()
A

j= )=
Z AEE s F A A 0 Az ARgskE H 78 d o

Far: 7182 locals = oFe 4 locals () ol ABE &2 23U th: 718 locals A7 ol T3l =7 ©]
AEF o A HHUTE B4 cxec () 7F Eohe Fol locals o] TE7} PHE B34 HeiW BAH o
locals © 1 2] 2 A 3] o &t}

filter (function, iterable)

function ©] TS ST FEiterable 2] LA EZE OB o] E| & L& T iterable & A| A2, o] E]d| o] A&
A Qote AH o] == olH# o] H ¥ 5 A5 YT function ©] None ©| ¥, 5 &7 7HEH UTh &,
AR Q iterable & RE 337} Al AH Y o

filter (function, iterable) = function©] None ©] o}d wf A Hole EHA (item for

item in iterable if function item)) ¥, None ¥ W] (item for item in iterable
if item) 2} &5 &l 19 3HM 8.

e

-

o

S E o 2ede & SR 48 BolkSolt o] FelshAl . HUol A LEES Ut A9, E WA WH BES ASAA
o et & 90 ekt of gk

11
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function °©] A3 =
filterfalse() &

et

YT dterable o] 2455 EH T FHAHQA £ itertools.
o
.

=
HA

class float ( [x]

SAEE B4 2 $E A5 E BEo] BF Tk

QA A, 05T B b, A A0z R U o AdA0T EHoE 5
A £ YFUTh AFE FEE e mE o A £ QFUr ' R3S AYE L gl opra
39 74 b U th 94 NaN (not-a-number) EE= o EE o] FRTE e £A4D d 2=
itk B B A, AL T 3 RS AAT T b 2HS webok FUTh

Sign e "+" ‘ w_mn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan
numeric_string = [sign] numeric_value

o] 7] Al floatnumber = floating o] AW H sfo] W A4 2P FA YU N/2EAE= F23A &
o}A], o & &9, “inf”, “Inf”, “INFINITY” @ “iNfINity” = 25 2] 3] tha] 385 = AU Uch

282 GO, AAA B4 S U Ghol 49 $F 257 JUS Yl A) T U AL A5
wtE ] vt Q1 xp7} gho] A float Y E Blo] U, overflowError 7} 2HA s T}

AbA &l shol W AA| x o] 49, float (x) £ x.__float_ () 2 A AFYTh __float_ () 7} A
o= A ko, _index_ () E tHAIFY T

A7} Fo] A A ¢Fow, 0.0 & S FYTh
o

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity")
—-inf

float 3-& 5=} 3 — int, float, complex o 2 5] o]
HA 3604 HA: ZE 2B E HH AELE
WA 37004 WA xe= oAl 92 A& w7 gy h

WA 38 WA float_ () 7FFLEA Fo™ _ index_ () & thal gt

format (value [, format_spec ] )

format_spec &) Aol o] W}, value E “ZAH” T o7 Wt} formar_spec &) AL value Q1 212

ol o] &FA v gl HE o] Y F ol 3 AR = 2F vy B ol syt 29 WA vy oo,

718 format_spec & QW FALG ol UEA O Z str(value) & TE3E A ZL 235 FUTH

format (value, format_spec) Oﬂ ﬂ] 3 T E L type (value) ._ _format__ (value,

format_spec) & WATH =4, valued _ format_ () HAZEE AN o A28 A DA
AA] &

E A8 Ut WA= AA o] object ol = &3}l format_spec © Y ALY, format_spec TE=
Hks} Zho] £ o] ot A% TypeError o8] 7} A3 g ok

=
2

12
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WA 34004 HA: object () .__format__ (format_spec) = format_spec ©] W1 EA}F o] o} d A-¢
TypeError = 01_9_9{:} (SR

class frozenset ( [iterable] )
A frozenset AAE Ee]FE=u, AHAH O Z jrerable A A 7}A-& 24
W ZEaguch o] Feaol tist dH A= frozenset 3 3 3

2 Ad ol A$ set, list, tuple D dict 2} collections EES HA K.

F &St} frozenset &
set, frozensetS WA Q.

getattr (object, name[, default]
Fo1 31 o] 59 object A/ EZFEE EHF U name > —EZ}OQOMOF FUth £ o] A8 A E
2 HE F oo o] old, A= 2 EREY YU oE 5, getattr<x, 'foobar")
€ x.foobar & FEHUL. W AN EFET} QLOH, default 7} Al = = 77 T gro] Hb&E 1L
a8 oW AttributeError 7 AU

globals ()
A7) A A o] B e B EAFUT o AL 4 A 25 94 AU
(T T A= HMW, Ol REZIAAEE TESE EEo| ok, 250 BYgH EEYUTH

hasattr (object, name)
A2t AR 2F FAHE Y Y T —rz}oﬂ"] AA ] &4 F st o]F ol A& True ©]41, 184
¢toH False 7} E Ut} (°] A& getattr (object, name) & T3 AttrlbuteError— Ll
AN EAE BEAog AP U

hash (object)

A7} A S EHAFUT EIATF A A9, A e Aer) dave 23 ol DA 718
W) B ahs o A H UTh 20k M S s e 22 A %L 2EUTH(13} 109 399

2ol Yol thE 92 AE 135U Th.

ZF3: A" __hash_ () FINEE 4R AA 9] H
uksk ghg Zek W el 2ol S L. AAIS U

r (

help ( [object] )
HE SR AARE ER T (o] Gt Y ABL AL AY ) A} AT A god,
Qe 2 E] ZEol A tsh =T Ao AU Axsl EAGo W TX}":‘ - 525, &5,

e, MAE, 79 E B AYA A o202 £3H 3, £ o)A/t EEo] APk

QA7) ke 27l A7, 270 v g =8 0] 27k w5 o F o,

help() @ EER GLA A LTS SAND T EAGD G LA A A
2 FaIYA L.

§olzhe Zﬂ%‘: ook ZpA WS % AR A v 7f Aol e FAQ 52
ite mEol o5 W ol & B2l 27hE T
oc-ul-lnspectﬂ A A AFGLS ZHEY A/ TYX 7} olA o ZZAo

] 614:&: si 2E
WA 34904 HA: py
/Ho] 013%4 ]3;;\,]
hex (x)
;(6]_/_"\_%“0)(’, 7(41:/\]'7]’%‘% .{l\__EF‘Z} 16%_]_-/-',\— —E—X]—OE:‘E %JWI‘/]— x7]—_}+0]/}&4 int 7“]1]7]— 0]_14 ,Z _{’\_%
E3F L index () WA=E Aok gtk B 7HA o

—

al g

ke

>>> hex (255)

'Oxff!

>>> hex (-42)

'-0x2a'’

A5 E EA B 22 1625 E, GFAZL QA 9t Fu 2 Bstelw o2 P shue
A 5 U Th

13
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>>> ! "% 255, ! "% 255, ! ''% 255

('oxff', 'f£f', 'FEF')

>>> format (255, '#x'), format (255, 'x'), format (255, 'X")
('oxff', 'ff', 'FE'")

>>> f£'{255:4#x}', £'{255:x}', f£'{255:X}"

('oxff', 'ff', 'FF'")

ZEA S W &2 format ()& HA Q.
2ALE A5 168 A8 A 452 Adetedd inc () T BHAL

ZH3: floato]] th gt 1674~ AL

kl:l

HAS dod, rloat.hex () HAEE AL EA Q.

d (object)

A o] “olol AIE €& Eel k. o] A AM Y £ 5ok £ S vk A ghg o] A+ A+ YUY

o] AAA RE T A AAE L 1a() %S AL S YBTh
CPython implementation detail: This is the address of the object in memory.

Raises an auditing event builtins.id with argument id.

input ( [prompt] )

prompt A7} 5107, Eol AW £A1E g0l A 23 £ Fo] FUTE T8 TS G AN B
£ 83, LR Eﬂ?}’ﬁ A (& B EvE EAE Al ASH 28 E Yt EOFE ¢l oW EoFError
= doegyrh o:
>>> s = input('-—> ")
—--> Monty Python's Flying Circus
>>> s
"Monty Python's Flying Circus"
readline REo] 2T 5 YT, input () & 12 AL st & AH 3 2Ee] 755 A
gk
prompt QA2 ZHAF o| ¥l E (auditing event) builtins. input & WAl A Yt}
result QA2 ZHA} o] ¥l E (auditing event) builtins.input/resultS& A Z Yth

class int([x])

class int (x, base=10)
Ak EAE x 2 0 WEOIK A4 AN E EHFUT QAT #0144 2o 0 & EAF YT »
7} __int_ () %@ﬂé}%,int(m Tx._int_ () EEFUTh x7F _index_ () € A2|T}
W, x.__index_ () ¥ E8FUTh x7F_trunc__ () %@ﬂﬁ}tﬂ,x __trunc__ () 8% Y

th Ao 7§ o] %‘—’Ft 0 &l AHE4th
x 7} LAZF ok At base 7} FOAA A, x & ALY, bytes, B bytearray IAR 20| of dh=1,
A A
A

A4 base 2] integer literal & V}FEFU| oF o T} Al Ed

o=, ZHE 2 (Aolo] 39 glo]) + == - € ¥

Y F 90y, IHZ FHo EAY = A5 U #nﬂﬂ%ﬂ&oqw n-17kA 2] 22 4= W,
a oA z (& & oA 2) 7} 1001 A 35 Afo M 7S ZH Ut 712 base = 10) U th 385 = 320
F2-360 Ut ZEAY FEE A, 1152, -8 L -16 2l Ho|= A 0 7 0b/0B, 00/00 =

0x/0X xqc/‘Pﬂ%é T A5 U base 02 T = 2] E 3} £ o] s A shete 5ol 7] w2,

AA R

52,8, 10 E=160]32, 2 A int ('010', 0) = EHF=A] A Wint ('010', 8) ®tolze}

int ('010") & ul=Uch

A4 FL 523 —im, float, complex ol A Td =] o] 5T

%!
A2 2 ALE Q7198 2 WA =EE S2F U o d WA A &= base.__index_ T4l

:base 7} int o] QIAE A7) o} 11 base A A 7t base.__index_ WA EE 7}AH,
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base.__int__ 7} AREH AF YT

HA360A HF: = 2HE AY 2SS 2E2 253 4+ A5 Uth

A 3704 WA x= oA 9 x AL w7 W)

WA MA:  int () 7FARYHA ¢od,  index () B oA

W A 3.8.149] A4 W7 : int string inputs and string representations can be limited to help avoid denial of ser-
vice attacks. A ValueError is raised when the limit is exceeded while converting a string x to an int or
when converting an int into a string would exceed the limit. See the integer string conversion length limitation
documentation.

isinstance (object, classinfo)
object AR} 7} classinfo AAF == 1A (AH, 1+ =&
FUth object 7} FoA A o] AA| 7)ot H, T %‘%‘Falseg =l FYth dassinfo 7} @ A A=<
FE(EE AN SR o8 52 FFol TYH FE) oY obea 71 19 T o] Sl A€
o TrueE E&F Y th cassinfo 7} 3 o)1}, B FEoIh o] FEEY FEol obUW, TypeError

ol 9 & 2otk

issubclass (class, classinfo)

7HH AR ZE Ao A2EAH Trued &9

——

class 7} classinfo ©] A2 Z;H 2 (A, 1 B+ 7D WA True s S5 UTH Fd2e 2 A9 AR
ZH 22 FFYUL} dassinfo = S 2 AR FE A F Id5Urt 9 —?— classmfo./] R E gE o]

kd

)]
AAFE UYL o8 B E F &, TypeError 92 7} &A1 &Y

iter (object[, sentinel] )

el el ol AAE BHBUCH A WA AR T WA Aol 2 of ol uhel )P che A #4H
Ut} F WA QX7 oW, object = o]E] o] T2 EF (__iter_ () WAE)S AHst= ZAA
AR O] AG A AL ZEEF (004 Al 2ok A AAFE e __getitem () WA E)S A HaloF
gtk o HE&EEEE’— 5 0}—‘?—315 2 4 3HA] %}3 A TypeError 7k Yol gyttt 7 AR A} sentinel
o] Fo] A ¥, object = BolojofgUth o] A e A= olHE o H &= __next_ () WA ET}
=g UCHU]—E]— o1} 9l 0] ob]ect 2 =3t} BPi}E} 2o sentinel & ZZO. W, StopTteration & 4L
A, 18 god e T

olHolE ¥ = HAL.

oA Fele scer () 9 BAA HEF $EL BE IS BEE AQUTh oS Sol, whol ¢
dlolefulo] 2 shelo) A shele} B4 114 % 22 97 Aunk
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)

A Aol (3% 5) & TAFUTh ARpE AAL (BAY, vho|=Ed, §E, PAE £ rnge 22)
e Al (A0, A ES 2 A% 29 2 5 At

class 1ist [itemble])
Fol| 7| B}, BlAE Al A —list, wple, range Al A H AAH, 1ist EAAZE 7PH A E
Saua

locals ()
A A AE Eﬂ 1 = UEU = 9M 98 S A sels Utk locals () o] 9
s uf A/ HTE eﬁ%‘—ﬂ s EFA 2T w284 d5Uth B8
locals ()2} globals ()& 22 gAY gl F 314 A L.

B3 o Ao g2 A kg UTh M ARE dE e e g s Ao 2 A

15
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W52 ghell 3

U
ot

= nAA ¢

o

U

32

<
T

map (function, iterable, ...)

iterable 2] RE 50 Function < 2835 1435 8T olHH ol HE EelF Ut 7} irerable
ANAZF AZH W, function & 1 5> WHF9] JAAE ol o of 531 B E olH e S|4 B EE A3 &

FEsol ASF U v olE =9 49, oHH I HE M A O]Eﬁ‘iuol RS iEﬂ@ 95
Ut &4 g Ho] o]n QA EZ 2 v X H F Lo, itertools.starmap () & E/\ﬂ

max (iterable, *[, key, default])
max (argl, arg2, *args[, key] )
iterable o 4 7H3 2 FEe] ) o 2] 94 F A4 2 AL e F ULk
shpe] 912 AX7} A FE W, 1AL o ] o] ojof T iterablec] A 71g 2 F2S S
TN o] e A AATF A FEH W, A AR F M E AS =HF U
Ae A 719 =-A8 AAZEF R S U key AAE List.sort () Al AHEE = AAE &
q

A F4E AAFUC default QA= A EH iterable o] B oI Y= AP S E 7”Zﬂ € A%

Y.

b\

A7}
U

% m&

iterable O] ]01 120 default 7} A| 8= A 942 ValueError 7} ¥HA3 g o}
oA FHo] HHAFolH, F-e A ¥t FES 81F UL o] AL sorted(iterable,
key=keyfunc, reverse=True) [0] <} heapq nlargest (1, iterable, key=keyfunc) Z
SUEAE AR NE e ABEE AT
WA 3400 F7}: default 71 =-AE QA A}
WA 3.8 A4 W7 key=None ¥ 5~ Q554 th
class memoryview (obj)
ARE JAAZRE g “w By 5 AAE SelsUth AAS AR E w22 7§ & 2A 8.
min (iterable, *[, key, default] )
min (argl, arg2, *args[, key]
iterable o] 4 717 2 o]} 7 ) ol 4ol A% F A AL AL FelFUTh
Sl 12 A7 A FS Y, A e o] ]2 o) olof ek ierabieol 4 71 Ahe P& E
th F 7 o] e 1A JAAT A FH W, A A F 7 A2 AS FHF U
98 9= 18 AL A G ke AAE Lo core) A g AN ¢ 2
A FeE AT ULE default QA= A5 iterable o] Bl o] = A EHE AAE G T
iterable ©] ¥] o] Q131 default 7} A| % A Q2 H valueError 7} WA Tﬂb] 1’/}.
oe] FFo] Hghold, T+ AL Hd FES EHF UL o] AL sorted(iterable,
key=keyfunc) [0] & heapg.nsmallest (1, iterable, key=keyfunc) Z2 t}2 AE oA
B uE 7ol QB L fATUT
WA 3.400 F7}: default 7| =-A-F AR}
WA 3.80 A WA key= None & & J5 YT

next (iterator[, default] )
_ next__ () WA EE ZE3}9] iterator o A TS 5 7A WUt} default 7} 5] A 9, iterator 7} 1172
Ao Ee]F3, 18X ¢go stoplteration & ot}

U

iz

class object

A 7% Y AAE SAS U object £ RE
Axdlze] A HASE A1 d5 Uk

glse] ol Fel )yt B2 sfolul Fejad)

Fek S wolE ol A oo

3 It

B object £ __dict__ 2 7HAA FEUTh LA, object o2 AxE o] doo] of=
JRES AT+ e
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oct (x)
ARG 02 NABE S 22 SRV, IAE G2 SFol 8 RYAY e o7k 3ol
int AR 7} oUW, AFE E8lFE __index__ () WA EE BYsoF Ut o & S0l
>>> oct (8)
'0010"
>>> oct (-56)
'-0070"

AE HAFA00"7F AW e FEl ) 8K BAE = W Shetd, v W o StuE AHEE

.

>>> ! ''% 10, '$o' % 10

('"0o12", '12")

>>> format (10, '#o0'), format (10, 'o'")
('"Ool1l2', "12")

>>> £'{10:40}', £'{10:0}"

('0o12", '12")

ZRA S U §-2 format () & BA K.

open (file, mode="r’, buffering=-1, encoding=None, errors=None, newline=None, closefd=True, opener=None)
fle e AT 3 27 & Bl FUTh HYe A 5 gow, osprror 7h AR o F4E
g3k W ol i e o B2 o Al = tutfiles & F R A AL

file e A 599 A2 (AH) B2 @A A AR o) FTNH )& T AT A7) Ak 13 54
o A% 51 B 22 RE ek (34 B2 E 7L 71 AW, closefd 7k False 7} obd @, WHEFE IO
AA7H 2w BY )

=
mode = o] dele BES A Ao AdA BAAYUTE 71 BGE 1p e, HAE BER 97
98l of = A S =T} - olu] EAFE AL LS A

92 A AT A, B 9719}

FAAGR BE 2717 5149 ol 298 S@3Uh 9tk 9 BT oA, encoding & A A
317 o g Az e FAEe et thEUth: A4 2D AR L A7) 93 Locale.
getpreferredencoding (False) 7F SEH UL} (d o] EE LS 91 289 vlojy g REE A}
8310 encoding & AR A R UTh) AHE 5o REL 0T g ok

A [ 919

v | g1 E U (1 EZD

| Z1EeE QU #9S AA AR

| SR S WSS L% U, ol o] EAE AT AT,

"o | 271802 eIt sl del EATE AoE ol 2o SEat

b [ Wele BE

't | HI2E R (7|23

[ A S 29SS gu g

AR BES o dUTHEAEES A 802 AUth 're' 9 Felo]) BE w9 w30 L
93 AF Yt (truncate). = "r+'3 'r+b ' £ 2R 3 39S FY

Overview | A 1335 0], 3ol -2 vho] I 2] 2} €2 & JOE T H g Tk o]l 2] R = (mode 27}l
' E 2 UHE 4 FAdL2 Y&S gFY Qo] bytes AA R EHFULE H2E BE (7] E
e _‘Et mode AApel] e 7} 234 HH)"ﬂ’H , e Yo strE R E s, vt Ed o] S E
J= QlF Y o]} Fo] R encoding & A]—-Q-“ﬂﬁ HA YIE gyt

5§

82719 2 U7 ST o A8 th o Eab} e, AAE AL R AR,
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A drE mEAn Fd S Y
LA B U &2 newline W) 7] ¥ 42] A W A

& A3, stol A 3.000 4 718 F 2ol 5 A5

Yok,

ol 594 gyt

TUE TA £GAAS S QA ATHA GG R E A A AAA

buffering & W 3 & A5 AAst= o] AHEH = A9 A AedUnh. e 1@ (ko] v g e

MRt 38) 02 ALska, gﬂiﬂ%]("%“ié‘jliﬂwf&/\}%ﬂ% = dgsted % a7 27

=

WalE A8 s e 1 378 ol E T9l 2 BAS A4 > 12 DD T buffering 91717} A F5 A

e, 7B W A AL g3 2ol A5

s vhol e e 14 37] Az W AUk MFe] 2715 S A9 B2 2778 sheys

HA A== @A JH‘% A2 A NEAE 3 jo. DEFAULT BUFFER_SIZER Z W ¥
o A2 A, M= GubE 0 2 4096 = 819240 E Zo] Yt}

o “Hi3}¥” B~ E 91 Y (isatty () 7} True & 5 F+ )2 & HHF S AL T
E“’\EJJr‘)“’ Hho] 2 of] Thsf £ ol A *4"“25}7‘”“%/\}*‘1%“43}.

Aoy
_VE,/-\
El
°

Y.

e

encoding < 3142 HI QG AU AL PG SE ol AFREE AdZ T2 o] FUUTh HAE REoA

AbgSfoF gyt 7| E 3 gL ZEE g = A g (l ale.getpreferredencoding

() °l

Se7E g, ol Ao AL 5 05 © BE g4 T A As E Ay BEL

errors <= ?_i%‘ Yyt violy g &2
= AHEE 9l : 2] 7]
codecs.register_error ()2 S5 o# A g]7] o]

7} 25U

U B2 o8

i
EM of ygg yth. o}xlﬂi
)]

= o
2 oe

e 'strict' = AIAY A7 A= AP valueError ol E HAA Yt 7] E 2k None & L&

R
* 'ignore' £ o2& FAIGUL AFY olHE FA A HolE 7 EAE

+ 'replace’ & RE tlolE 7k Y Aol thAl vhA (27 9 22)E ALY

y
30
u]o
=2
N
o
o
)
fo

. surrogateescape' = U+DC80 o] A U+DCFF7J]—?<]./] FUZE QA AR 9o T & ZQE
2 Z2H glo]E L]—E]—‘ﬂl/]l}]— Hlo]E & & u] surrogateescape ol & A2 7] 7} AR = W,
°] M Z= 4‘3»‘5%% Ao vlolER Q%O}QWD} o ele AP gdS AT o

&4 Ut

e 'xmlcharrefreplace' = 3o £ uwjvl X LFH Yt} ¢l F o] A Q3R Y= BEx}= A A3

XML &2} 2% s#nnn; 2 A F Uk

* 'backslashreplace' & ZXH Ho|HE o] o] o S A] o] A o] A|FAE AT T
* 'namereplace' (JA] Lo & uj T A LFUHE AL A &= FAE \N{...} o]2A o]=

Aldag thA gy ok

newline = -+ U d = &7 RE7F ZF 5t WA S APt (A 2E Exouk A8 F U, None,

R et 8 et 5 st 083 2ol BE g ok

« 2EYOIA EL 9E W, newline o] None o ¥, FUMA F W7 =L GG UL Yol
Ae &2 "\n", "\r' EE '\r\n iﬂ‘é-?%lofﬁ,igx}q]ﬂ]Eﬁ—rﬂ Ao F "\n' 2
%%%‘4‘3}-15101 " O]“‘ FUME & 37 2= 843N, & 22 HEEHA %}S A&
s3] BT, D §E o], 2 2L Fol A BALE D Bhul, £ B WA
2] F2 A7 S E A Al 534 Yt

o 2EH ] 28 & U, newline ©] None ©|H, ZE "\n' A= A" 7|2 & FEAQ os
linesep & WHEF YT} newline ©] '' == '\n' o], W3 o] o] F o] X A] &5 U T} newline ©]

£ REGIW, Aol RE \n' Babe Fold EAGR WaE
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HE

closefd 7} False o] 11 3199 thAl 3td tJ2I HE 7} FojA W, 9 o] 28 of 319 utd 23
o o2 7}

ZF 2 A FUt 5d oo] ) A WA closefd = True (7] 23k oqokzgqc} 28R ok
g g Th

Y8 opener 2 % Adste] Axd L2 E AEE 4 A5yt 3t A E #3619 31 tj2=2
H Bl = opener & (file, ﬂags) = EEBH A @EUTE opener = 2 914 ﬂéi%ﬁi% HH2s) oF gt}

2 01 S A s

the o= Fold e elo] A 5d-& D7) A3l os.open () T4 dir_fd N AF+E 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:
P

print ('This will be written to somedir/spamspam.txt', file=f)
>>> os.close (dir_fd) # don't leak a file descriptor

open () ol o3 HtEHE 9} A A o P& BT of oJEF YT open() O] HIAE RE('w', ',
'wt', 'rt', )& -JJ-EE o= o AFRE ™, io. Text IOBase 2] A H ZH 25 EE:]ZQD]-(—T’—Z]]ZJ,
O & io.TextIOWrapper). WH P31 37 vlol g REE 31U L o=t AR EH = 49, vy =
Fel A io.BufferediOBase o A H A YUt &3 Feia= bt ¢7] vholy g
REo|A &, io.Bufferedreader & el F YT 27| vfo] i 2] & Bl & o] 7] vlol v 8] REo A+,
io.Bufferediiriter & & F1, g} 71127 REA A=, io. BufferedRandom £ =854t H
HYLS 1A, F2EF, io.RawlOBase & A H Fd X, io.Filelo, & S ST}

fileinput, io(open() ©] AAH X), os, os.path, tempfile, 181 shutil & 22 a5t A g
EEER HASL.

file, mode, flags QA2 ZFA} o) ¥l E (auditing event) open< BFAJ Al 71U T}
mode®} flags AR A2l BEANA £ AH AL 2290 5 LT
WA 3304 M7
* opener T 7| W57} 271 A5 U Tk
+ xt REFFF7bE g h
o IOError & Ao AL YL} o|Al= 0SError & ¥ A Yt}

e EAA DY RNEV) RE('x")E o= 5P o] olu] 2A)8}HY, oA FileExistsError

Deprecated since version 3.4, will be removed in version 3.9: 'U' 2 &,

WA 3504 WA

* A2"l T Eo] AHHE Hu A|2d A7) 7F o 9] & LA 7] A] F 2, o] g o] A
InterruptedError o2& o7& Al A28 T2 A=) (0] G+ PEP

475 & 2 M R).

* 'namereplace' 2% 7|7} F7HE s U

19
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WA 3.6004 HA:
e 0s.PathLike & Fd3dl= 7

A
)
e AELoA], 2L Y E €W i0.FilelO0 7} ol i0.RawIOBase & A H F# A7}
e 4 g,

ord (c)

Sl FULE EAE GefUl BALel 2089 Ee) fac am 2SS e
A42 EdEUTE 98 So),ord('a’) £ A4 97 2 MBS T ord('e') (F2 715)E 8364 2

ukslel o) o] AL chr() 9 H]":H(Ql/]r’]'

pow (base, exp[ mod ]

base 2] exp AxAlF= EHFYUTH mod 7t Y= 7%, base 9 | exp AFAF BEZ mod & 5 YUTH
(pow (base, exp) % mod HT} H wWt2A AL Y. F 74 AAF A<l pow (base, exp) &
AFAT AAAE AFE8h= A3 55 U T base* *exp.

AAe A Gololor FUTH AAAS| ol e 42, o F 0E Aabrel B woid 2
AgAUD inc MAAAS AL, Ao T A A7 S0} ok & 5 AuAe 2L F (=
Sohol HUth F HA AT BE 0111—7]—ﬂ0ati W3 E 1 float 277 AgE U)o
10%%2 =100 S HHESHA L 10%%-2 = o 01 & ukssh o},

int 3 AA2} base Y expe] 7%, mod7} Q2 H, mod = 7 5~ T o] o] oF S}l mod= 0°l ofrjofof gt
mod7} Q)11 exp7} & —,—Eﬂ, base= mod 2} X & 4 (relatively prlme) o of gt} o] A%, pow (inv_base,
—exp, mod) 7} ¥I3tE 1, o 7] A inv_base—= base &&= mod2] 9 YT}

T2 38 REE 979 95 A4ske dldyth:

Qo
o

=
=

mln

01)

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

23

>>> 23 * 38 % 97 == 1

True

WA 3804 WA int 3] AL -, pow?] 3 AL F AL oA F WHA AR ST HE A
Hedlol, REe 458 ALE S oA FUD.

H A 3804 W7 71 = JAAE S FUTh ol deol, AA AA A LH JF U

print (*objects, sep="", end="\n’, file=sys.stdout, flush=False)

objects B B\~ E ~E T file & A3}, sep 2 FHE T end  F o] BT} ATH, sep, end, file B
flush = T A] 7] & ozt E A F3f of T}

REH] 7)Y E QApE str() o] 0] EALR M T AE o] 2o0] =], sep 2 FEF T end S
50 £ YU th sep T end = 25 2 o]0 o FrITh None A £ Sl IS A HTHE

S AUt objects 7} FAA A koW print () = end ¥F &Y T

file AAH=write (string) HIAEE 7H AA o of U th; EA81HA] 92 AU None o |, sys. stdout
o) A H LIt} AE A Abe s AR W A WE o, prine () Lol el R 5hel A
oG BT 5 95ITh o F ASAL. B4 file.writel...) B ST

SH WA AR e AR file o o3l AR AR flush 719 = AA7F FolH 2ER O] FA =
ZHA gyth

WA 33004 A A flush 719 = AA7E 374 315 Utk

class property (fget=None, fset=None, fdel=None, doc=None)

Z23E B RES S5 UL

feet & ) EBHE ZtS A= 54U fier S oJEHE S A%
%E%)\'%&Zﬂ—}%i/\ﬂqﬂ- d8 T doc & EFYHEY EAE
S

He|H = o ERRE x & A5t AdUth

AU T fdel & A1 E 2

2
L
(e}
S
_,d
rlo
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class C:
def _ init_ (self):
self._x = None

def getx(self):
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.")

c7bC o A2EAE, c.x = A E(getter) & TE3}7, c.x = value = A E| (setter) & T E3}1, del
c.x = 92 E (deleter) & T =3}

Zol7 B9, doc & Z2 3 E A HES FAEYol FUTE. 18 FOW, fr o FAEY (S
A-)el BAREUTH ol g A 8tH property () & 3 o] B E AHE-5H] °’7] A& Z2HEE G4
s 5 JdsyTth

class Parrot:
def _ init_ (self):
self._voltage = 100000

@property

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

@property © Z | ] Evoltage () HAEE 22 0]59 ¢7] AL AJEGRE St “AE"Z
B 11, voltage o ) §F =2~ E 8] & “Get the current voltage.” 2 A gt}

Z2Z9E AA= v ZA o) HE AR T 4 A= getter, setter W deleter WA EE ZH=1], 3
HAZAFFE U I E F T2 H% f‘a Z2HE Y AHRS U}—qu} o] AL ]zﬂg b = A
H ok

o
kK

class C:
def  init__ (self):
self._x = None

@property

def x(self):
"""I'm the 'x' property."""
return self._x

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

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

o,
=1
[

3 AR A AR SEGUTL 2 FrEe Ak Z2AE (o] B 09 2L
1§30 oF gt

=2 O
==
T3ty 2= 2 S E A= YA AR DB fget, fset W fdel A ERFEE 7Yt

>
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B 3504 A oAl 2 E fA| 9 FAEF ] 27] T FU

class range (stop)

class range (start, stop[ step]
Srret7 | Bk, range £ AAZE W9 9 Al A2 & — list, mple, range o) AHE 2 2 A A2 P Y
k.

repr (object)
Azlel A4 5 EAL EFD EALL E
2 g 7H AAE B3 St
ol =3 ?Z 7“7?1]-4 o5+
__repr__ () WINEE 3t

reversed (seq)

HEUTH B FolA, o] Bt eval () o AT D )
D251 A= Th 124 oW EAL A o) B
F10 AUE F B2 fe ALY Fhoe
Qg sl B e AL ANE S A% Uh

»mﬂ

A

Jl
,;
i
ot

q olHHolH & E¥F UL seq = __reversed_ () IAEE 7MF AU AR Z2EZ
(_len_ () WAZ2L0 oA Al Fdle= o ARAE W= getitem () WAE)ES X H3t= 4

Ao oF T o,
round (number[ ndigits ] )

number S 247 ThE o ndlglts AU T w23 32 58S Y. ndigits 7F A =5 A Y None ©]
Qo] 19 ke A5E Beigch

e
O
-
> 5
¥ Q.
A
E
%
)
zi
ok
lo
h‘.
O
2y
rlo
=

9] -ndigits AFAHE 71 7H7h2 Wi &2 RhE E g Ut
THHT7]‘—E7]'°] 7]’@"’/]"?’3, ‘ﬂ%%‘%ﬂ—?%*ﬂﬁﬂﬂqu}(ﬂ] £9], round(0.5) 2 round(-0.5) &
‘4‘3}) BE A3 ndigits o] FE U TH(FT, 0 B 5. ndigits
7]’ "335‘4 7‘1‘4'1\701’16 O] H, W e 2 A duth 28 A o ek Fh2 number 2F 22 3 YU T
%]

%, round = number.__round__ o] ¥ 4}

3 floato]] o 3t round() o ZzL AT TS 5 %Q\%E‘r 011% Eo], round(2.675, 2) =
2.68 Al 2. 67 = AlFFUTh o] 21 W 27} opd U th: t 29 A X &5 7Hloat = 4 8Hs]
T ot A EREH 2= 2 Yth A A B = tut-fp-issues £ E*ﬂﬁ

class set ([itemble])
A set AAE EelFUTh A A= jrerable A A 7442 42 E ZEF5UTH set 2 W FH2 Y YT
o] Fe o] et YA = set D AT & — set, frozenset 2 B A

o= Aol A WA frozenset, 1ist, tuple W dict F#|2Qcollections BES HA L.

]
a.

setattr (object, name, value)

o) AL getattr () FIAFUTE X = AA, AL 2 499 AUtk AL 7| o EYHE
E=MAEGREY o5& AAET = A5 UL o] T+ AA 733 A S AJEFE
gAYt g8 So], setattr(x, 'foobar', 123) =x.foobar = 123 F ==t}

class slice (stop)

class slice (start, stop[, step])
range (start, stop, step) ol &3 AAH AT A E U= <
start X step AALS] 7] EZE-E None YU T} &2t ]" 7”7<ﬂ“ LZ] A2 k(= 7123
start, stop ¥ step 9 27 4§ HolH o Ee|REE 2% U ThE YA E /52 ggUth
12 1} Numerical Python ¥} E}E A AAF o] AR T Stol A AR = 2 ddl Y EHS AT
o] = ”1":01@‘43]- Oﬂ E0]: a[start:stop:step] ¥ al[start:stop, i]. ©|E#FHolEHE
EHFEUAHAL itertools.islice () S HA L.

sorted (iterable, *, key=None, reverse=False)
iterable @] FES7 N ALEH g2EE 8=t}

719 = ARz 2 A oF 3= F o] AE A A2} Qlg U Th
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key = 3p1te] Q1AFE W 4 2 A s, iterable?] 7t S ASEEE v|al 7| E
Ut (A& 0], key = str.lower). 7| EZHE None YU TH( & A 1

2
reverse = =2 YU TH True 2 AR H Y, 28|27 FH A ZAAH 2g|2E 9450 g UTH
ol A 2t cmp 45 key T4 E MBS W functools.cmp_to_key () &
W sorted () 4w G A (stable) Y o] HFg Ut FE2 2T v w s = 249 Al
HASHA] Fo W tAAYUT— o= A AL o FEFUTH (& &1, & %]
T 5FEE FLE37)).
A of| Al 2} 7kt A 2 2ps5A] £ sortinghowto & H A 8.
@staticmethod
WA= E A4 WA ER BT,

A A Es BAIA A AR AAE B2 FFUTh A WA EE AAdsted, o] ALFE AHES}
Al

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

@staticmethod & 42 g+ ¢ & o] B G Yt} — XA 8 U &2 functionE B A&
AAMAEE ZARA(C.£0 AD EEA2FA(CO £ ADl s £+ AFuth
# 2

bo] # o] A WA == ARF E= C++ oA T AE = F A vl =2 vy Al 2
M=t 23 MUY S HWH classmethod () & HA L.

ke
T — R [e]
B g me o H 9 nb7bA 2, staticmethod & A7 B4 E £E510] 1 AFE oW A2 @
AsUTLH o] 22 S vt oA Frol e Fx7 2 26ta AAHA A ER 2pE HEE =
S5t @) B gk o] 39 e HEPE AS AL
class C:

builtin_open = staticmethod (open)

A4 W Aol 3 v AA 3 AR, types S FE A

class str (object=")
class str (object=b", encoding= utf-8’, errors=strict’)
object 2] str |Ag EHFUTH AT WL str() & HAL.

stro g BAG 2ol Utk BAGel B Qurg

ful f

Fo

AH e e

[m
>
)
[>
ot
\
3
i
f
=
ko

sum (iterable, /, start=0)

start X iterable 2] F55< AEHNM LEH 02 G PA S SF U iterable o] F52 dWA S
2 A AL g2 Aol 2 & st

o Bp-olls sum() ol ek F2 wiete] AUtk £ALe] Ad2E Adshe 718 A2 = A wl
£ W2 "' . join(sequence) € 2E5 = AU FFE AU B3 2543 gs oo H

E
HZA 3.8 4 HA: start W] 7] A= 7]

super ( [type[, object-or-type] ] )
HANE 525G ppe o) R FA Fela0] A dste 22 AAE SHFUD ol& FH2dA
&
object-or-type=> A WA = 27 A o type A5 Fef 2ol A H A Al EF T

o| & £ 9, object-or-type®] __mro_ 7} D -> -> C -> A -> object o]l rype?] Fko] Bo|H,

B
super()=C -> A —-> objectE AMS U}k

23
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object-or-type & __mro_ A|ETREE=HANE AH AN £=AE YEstEd getattr () I} super ()
EX 4= =z

ol AHg8 T of ol 2l 1 878 dekc o 4 s o

= A A7) A e, ek
W, isinstance (obj, type)
type) & 2o]olof Tt} (o] A

super o = = 7],;<] oJulA o) AL AF = %5_01] A=, super S AH-g-51o]
PAHOZ 0BG A A G BE FeAs ARG LS glon £ 9 A #gst7] 944
D% 4 A% Ath o] B TE 214 Slolol A sper & 22 A o3 FA G,

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).

A9 BT, AA 43 Zea TEL ol AP

N
30,
ol
<
o
oy
e
b
iy
Ay
[>
)
J.-m O]N'
HJ

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

HAE 23] 9o, super () &£ AIERE XI = &5 FUth st71A] 758 AHS Abel = R
A Feh 2ol Yt o)~ e & BEkE AQUT
super () + super () .__getitem__ (name) I Z-2 ]79.?_1 Aor LHE EFHE XIE Y
stAd Aake] dR=Z TP FYA L. o] Z2 FH A thF &S Aot d S 7hssh A=
s 73*%‘6}71 A8 AAl __getattribute () MINEE FATFo 2R THA . mebA,
super () £ super () [name] FZo] T} ALAE AFE- 3= T A1 F 23] 9 s A+ F= A
sy th
TSk A2 e A S AL sl E, super () & HIAE YR o ATk AFS- SR 5 A $HE A ‘E%tl’/}“
Aol o] 3kA 8. -‘:r7H—°4 AR} A2 AAE FEeHA A AGsta A A I E W Yth ARG
PYA 2 ZFex A ol A vk 253k, «401317} Aol= a1 3l %%\’Hia SHtEA 7tA e %_“?}
A=A A AnBE 2o AN 2= DR AHFE FRHE A7 Wl &Yt
super ()8 A3 YA Zej2 B AASE ol the 287 AL super() A& S
AL

class tuple ( [itemble] )
ol 7| KT}, tuple & AA R 52 I A A2 3 — list, wple, range o) A3 H A Y B A|ldA

Uy,

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

AR} she] B, object & HS =B FUTH 93 32 3 AW dNAH O & object._ class_ 7t
ez A3 2o AR QU
Aol B= AAbstE vl isinstance () W 7t AR =, AE A€ sty 2

g},

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:

24
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>>> class X:
a =1

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

o AAE BHAS.

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.
WA 36004 WA type. _new_ B AA A i type o] AH Zejas oA AFlo) P& A7)
A3 shikel A HA S AHST 5 gL

vars ( [object]

BE, ZHPN AAEATE gict AEZHEN}JETOEAAY _ dict oJEFYHRHEE =Y

Ut

_l:=

0o A= Ay olE 7153 dict  oEFREE ZHY ,:/_aiur o}
ERE 27 AgE /M - A5 Uth (& &9 ]

AR L WA 57 Y3l types. MappingProxyType S AF&SHL Th).

AAZF R o™, vars () & locals () A SAFUTh locals Y41 2 of] th gk ¥ 7 o] F-A 5 7] wfj 2
locals 1 2] &= ¢} 7] of| vk &3l th= Aol FoetAl 8

ARAZF AZHAJAT __dict  AEZFEZFYEH TypeError o7 BB JU T (& 501,
Zd 27 _slots_ oJEBHEE 79./]‘6]—135)_

zip ( *iterables)

REY oAl HE BT, WA FEL 2 dAs ALY B2} olee e i WA 248
EFEUh olEdle Bt 14 Be Y ole o] BE ansd WH U shute) olHHE A%
AESE, 1R 20 ol o HE SHEU A Yow, W e ol HE S F U Bt

def zip(*iterables):
# zip('ABCD', 'xy') —--> Ax 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 & AZF A LEXZ 02 IS Pt A7 EZF Uk o] AL zip (* [iter (s)1*n
AFE3le] HolH Al 2E Zolnd IF2 2 FHAHY}E ARFE VA e Yth o]
ZeolHH o HEn A MHE A, Z+ &8 FZo] olHE o HEnH TE3 AHE 7‘7115“43} 4

dolng Beow Ut ZiE U

zip() ol Ao|7} A ¢4 JHES ATt A2, EFEA AF A 231 =T 7 o] H
EE0] 7150 Al 2R k= 7§_<,>_§ Atsor AUk I FFEo] =Lt W, Al itertools.
zip_longest () & AF&3HAH &

zip ()& * QAL A 29 B AE S unzip & 5 U TH

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, v))

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

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

)

Z31: o) AL importlib.import_module () I &8 dAFA ¢ glo]H Z 2 T oA = HR3F}HA

o] & import Foll oef TEHUth import T2 o u|E WAs7] foh hAL + A5Uh
(builtins R ES YEXESI I builtins .__ import__ o] ti ) ,J‘l/]D]—) JHV 28 A SR ©
A1 450 AL, WE 22 548 25 JLE JPEP 2 E HAD)E 4B A
8 e 7 B JEE 780l A8 Aolehu AR e e REER EAE Ao sA 8] dE o)

__import__ () & AP A-E GA|] 3] FAL importlib. 1mport_modul e() S AL AL ATYTh

TrE BB name = YEE shed], FAH & 9| 7] 2] F WA o] 55 WA ot HH = 25T
Z 0 A globals 2} locals & A& U T} fromlist = name o 218 0] REZHE JEE Fojof 3=
AA Ee B REEY o2 AFFUTh 2 FHL2 locals JAAFE A8 AHE-8HA] 9441, import 9
3} 7) 2 S A A o) vk globals S A8 T}

level & At = ) X EE AGTAE X]Zé?}qr/]'- 0(71Ezhe o4 A ¢
AL ou sttt %4 Zhlevel & import_ () E 2&3= 2E U A EHE A A A
g 259 e ZH AUt (RRA 8 W82 PEP 3282 H A Q).

name ¥ 57} package .module P A Y wf, WA O 2 name o 23] BHH EEo] ofy g, 3
712 (A AR D74 Y o] F) 7F vk Ut ey vl o] QLA 9F-2 fromlist AX}7F 5= 2] H name
o) WHH REEol vy Yth

o E Zo], B& import span < T2 FEE T2 vlolE T =E AT T

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

E& import spam.ham-2 o8 T &2 o]l FYrt}:

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

A71o| A __import_ () 7+ A EES YT Aol FHHA 2. o] Zle] import Foll &) o] &
of dd5 = AA 7] wf& At

Wi, £ from spam.ham import eggs, sausage as saus + °|#d Z¥}E FUt}:

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

eggs = _temp.eggs

saus = _temp.sausage

o] 71X spam.ham 2 E°| __import__ () oA vHEF Utk o] AXNZHE, YXET o] 553 72

F P ol eER adH I

T3 LR BRES YXE 37 g3l (FAFoR 97 A Wl A]), importlib.
import_module () € AF&SHAH &

WA 33004 A 5 level 2 B AYH A U (V12 # = 002 A 4.
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CHAPTER 3

bool §o AA k. False o] Y& 4= Q11 SyntaxError & o Yrch

bool GO Zgk True o Y& 4 Y11 SyntaxError & oA Yt
None

NoneType B9 F Y43t 3t None & 7] & QA7 ol A= A] 2 WA, gkel FAE et
O A7 A8 U T None o BT 4 Q3L syntaxirror & DA

NotImplemented
Askol the Foll sl +AH A ek sk-2S Udetl7] 9180, o] F EF vIA=(dE E01, _eq 0,
_ 1t (),_add__ (), __rsub__ () )7t FHks= SER L B2 FALE SR F ST
HAE S S0, _imul_ (), _iand_ () $)7hiEE 5 gy =agke Fdun
31: o] 3 (FE 2 8) WA =7} Not Implemented S ¥H8H3l W Qe Z 8] H & Th2 3 (&= A4tz
wet o E Zw) oA HA 3 A4S A=Yt BE A L7} Not Implemented S ¥H2H3HH, Q18 =
3o 227k e

2= A% o9 & B AU T £ 2617 Not Implemented & WH2std <
< d T =9 NotImplemented Zko] ¥HEs Ul

ZrY: NotImplementedError £ NotImplemented &= H|S23) o] 3 B A o] QA0 v}y &
GEUTH AA AL SHE=A] AA ] €21 ATHd Not ImplementedErrorE HA| Q.

Ellipsis
Ellipsis 2] 6] 2 . ..” 9} 2% Uth 2 A2t 39 Ad o] dlol el ol th3t 25 Sepol~ B}
7 AH = 55 3

__debug__

o] A% vl Aol -0 FHOE A2 A Shokrhdl ol Huith assert £E B Bast d&Uch
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Z31: None, False, True Z18]1 _ debug S TA AT F gS5UTHEIASS Y shd, AAF o] E g
BE o 02 ABHE, syntaxirror & A AUTH, DA o] ASL AR 442 257 2 4 AUk

w2 of AAFw AEoE QEE FUH L g o5
FZoll A s F7HU T t3E dEz e E Ao %%ﬂﬁ z 2 Ao A ARG A= < H Y Th
quit (code=None)
exit (code=None)

o142 wlj, “Use quit() or Ctrl-D (i.e. EOF) to exit”Z} 22 WA A& Q3ta, S o, AAH =8
FTF SystemExit & o 7|= AA.

copyright

credits
A4 eAY 52 o), A7 A4 w2 Y GAEE A4 s AA AT

license
Q12 =& uj “Type license() to see the full license text” &} Z2 HA| A& A5}, &2 uf] AA 2lojAlx
92T 0] A A4 72} 2 Al (2 Wol 3 S A) 0 % A5 2] ek,

28 Chapter 3. W& 44



print ()

cHAPTER 4

FekghL o,

=]
g

o

=

HF813}1 2] 9F31 None

=

=
str(

=

2] E o] W

iz

Qe
= ok}
o) BAH o A}

X

Dy

=

o}

nq m KO
Ko WpE
o oot
B o
) Y s
g HAF
< X
B/ o
oy (S
H) |~
b2 i_
O‘._ O 0
S s
T =
o W E -
SR SN

m dl N
B 2
B W &
el (IEa -
SOE o
3 =8 :
2 =0 ,
= w EM o
B S
m,_ __o._ rel ] m
- Tod (O
" W iE 38
Lo TS
© S 0 S
oy S o
‘_.fo_.e ,ﬂl & N =)
o < A
Ry = %0 B
CUARu TCY W o
MEo B o W
(Lt
P om |{p mox
PR e of K
RAF o 75 g
T = L T M
Wlop T IR e
Mx NN

g, FojH 1
Yt}
29

=
&

G

= =
=2 =

Qa5 Bt

Aol AL 0 o]t} False
glo] A &3 HA 2 A A (customization) ol A 2HS 4 5 U T

5

y

A

3

1A e

€]

2] WA
: =2 d4bor 9 an

A

.

7FRE

=
na

}

0]
o

ol th

=

Vol 54w




The Python Library Reference, = x| #] 7 3.8.18

4.2 =2] 44 —and, or, not
O AEL SAEH et Lo Z FEH =2 dAEd U
SRS 23} =E
x or y |x7FARCI™Hy I82 ko x 1)
x and y | x*7F AZlold *y, TFA O™y [©)
not x x7F AR o True, 18X kO H False | (3)
TE
() o] A& -3 2 dAstxlolmz R WA Ax7F AR D w ik F WA o gh& 73T
(2) ol A& T3 2 Astxtol B 7 F WA 17 Y wj vk F AR o g2 L Th
(3) not 2 Hl&= AMAER T F2 LA E 25Utk T8, not a == bt not (a == b) &
A, a == not b Y LFIULL
4.3 9|
g}o] o &= 8 74A] W] L UG (=8 daH = 25U

SR ES

< A 43 Ak

<= &ﬂb}é‘ﬁ‘r

> ERELR

>= iﬂ‘%é“i‘r

== Zh

I= 2] ot

is A ofo] e ]

is not | £A % A o} Wl E E]

ANZ2 T2 A FS ALY AR g2 Jo AAEL2 Boia v a = A G5 == AAA}L= AL A 9

ﬂXlUJ, E A F(AE 0], ZAN2 AA Y A isd T5FZULh <, <=, > E >= A= g u 7t &=
ST HgH UL A E £, AR T oMﬂ%é#ow TypeError o€ 7} WA o}

iaHAA LA R AAEHAEL T ZFYPA7_eq () HAEE HoA ¢k o] BHE Tx] gtin

EIEvR=RBL=N

Fel27t 1t (), _le (),_gt_ (), ) HIAEE

— == ool A de oY, = ¢91
e Feao) Oe daaay oe de) Adskel w47 BAAA et (Ao
A FFAAguE e td __1c () 9 _eq () WoR FEFUTH.

“ =1
is 9} is not A4HARS] TA2 AREAL F o ¢ fle Utk =3 dof o] F Ao 48T o glon oo s

N

2o FHA FATHAE #= F MY A4 in Fnot in, 2 olHHEO]AY __contains__ () HIAEE
A= FoA A YUEY
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Al 7FA] B2 x2F g o] A5 U th: B S (integers), A (floating point numbers), B 225> (complex numbers). 5=t
= duth Zé‘?h FAGe] AUEE ZFUT A4 5 Co doubles AHES A
TFAHU EEZ%JO] AE L Y 7AL FF 5\—4\—%\3 ZAS] AU U 2o A FH = sys.
float_infooll A €& 4 YFUTh 55\—‘?5 7]‘7]’ Aez 25 e Ae R saFE 7MY Bag g

AN O g FESHRAT 2. real T2 . inag & LGS L. (BT el uelelc =R 57 S
23sl=4|, fractions.Fractione F8|45, decimal.Decimal & AFEA7F AL = Q= AUEE
BE 258 242 EUD)

XA A HEHE B W S5 Ay 232 e gtk 2l A gEH B 1635, 875
25 2 S AT E UL AFH EEAF 7S7 289 A g HE 2 A5 E Uyt 2 g H
ol '3 Y 'J' E HE0H ST (AFFETH0Q HAap) 7wk A =, e Aol HeiA AR}
S5 e HasE vE 5 syt

gpo] W& T3 Al AHFHA X AU TH: o] g AlE AARL 7T E S22} 2] 3 AXALE ZHE o), “r 27
o] A AAE O HAAe) Fow YA At A5 Hr § 2, A4t Basnr Fau o
ThE & 57 Aol ] Wt 5 Ee] BT ol HluE s AN Y BF G

742t int (), float (), complex ()& 54 B KAE v+ AT 5 A5 U

(H2FE AL RE A L 23 22 AES ALY (4] 415 9] = operator-summary S
B o414 2

SR EE LE | AA EA

x +y x2otyo] 9

X -y x 2Fy 9] 2}

x *y x oty o

x /y x 2ty 9 5%

x /]y x 2ty 9 7‘4/\ ER NS (1)

x5y WEELLE @

-x 29 x

+x x 1=

abs (x) x o AUzt 37 abs ()

int (x) Az HekE x 3)6) | int ()

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

complex (re, AgeB e St jm o2 ZAHE BEA ime 7| 2220 | (6) complex ()

im) QJuch.

c.conjugate () BAoAagco A9

divmod (2, y) A(x // vy, x%Y) 2) divmod ()

pow (x, V) x oy AsAF 5) pow ()

X ** y x oy A Al (5)

T E;

(1) B% U Aoleha EUTh 209 Fol Find Dot @A, ARGE FF A5 QU A
P FEAE F N WE gtk 1//2+0, (1) //2+-1,1//(-2) -1, (-1)// (=2) £0
Ayt

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

Solu Ago] B E 5 itk % AR WHS S8 A

(3) Azol N e e ABe CANAY
=math.floor () & math.ceil () S4S HAAA L.

4.4. 522} 3 — int, float, complex 31
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(4) float= S £ A7} obd (NaN) 3 F == 29 F3E UEl = T AL “nan” 3} 3 FAF “4+7 op < 7h
AEH o R & 4 I+ “inf" & Fols YT

(5) oM Zr O Ao SollA &3] 28X, A= A Hpow (0, 0) &0 ** 001 HES
Ao gt

(6) HolEAA = A HHE2 0 ITMA EERE TG FUIEESNAHEHS 7 ZE 29
ES) 2¢AYT-
Nd A4S 7l Z= A EQ AA EFS 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 23sht}:

SR 43}

math. X+ Integral 2 ZPJ Ut}

trunc (x)

round (x /[, xEn A2 WS et Ant gk A2 vkt n g A eketd 71 2320
nj) Yyt

math. 7V 2 Integral <=x

floor (x)

math. 7V AL Thtegral >=x

ceil (x)
FHA A w2 A4 math®t cmath RES HAAL

HE Aske Ao st o u) 7t 5y th v E A4t A3t Rt RS HEES 229 B4R
Ty = AAH AE YU
X HE Azte AT B A A4t G v aH otk =5 UL 43 A4~ 2 o 43 dAkE
(+ 9} -) I 22 A9 E U
o] & HE A4S ygsted, A d et L5 Ao ® AEH o JsUth
RN EE =E
x |y |x&yo HEHEoor 4)
x Ny x 2}y o vl EH vl el A or (exclusive or) | (4)
x & vy | xSy HESE and “)
x << n | xEnHENFT IEOZT AZE (H(2)
x >> n [ xSnHEWZ QEXOZ A|IZE (HA3)
~X x9/] H]E ‘ﬂ';ﬁ
rE:
() S AN=ZE $= 352y R &3 ValueError & 27Uttt
(2) nHERZY AF A ZEEpow (2, n) & F3he AL 5T
(B3) nHEWF QBEZOE A ZE 3= & pow (2, n) E F5 YAl (floor division) t+= A 55
yrt.
4) FeFEI HETJE A L2 AHE dod, Fotel 29 B4 5302 Hoj & 3pfe] 7142
BE AU EE AFRSIY] (1 + max(x.bit_length(), y.bit_length()) oJAe] A v E =)
ol gt ALHE ST Ao R FEFUT
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442 A% ol UT 27 WA=

int -2 numbers. Integral 4 djo]~ ZEia & FASUTH &3 W 7R WA =E ¢ AlF Sy}

int.bit_length ()
5ol AW 0L AL, o) A4 A4S Vel vl Be @ wE £8 SdEYTh

>>> n = -37

>>> bin(n)
-0b100101"

>>> n.bit_length()

[e)}

E o] AF3HA HalAH, x 7F00] of YW, x.bit_length() £2** (k-1) <= abs(x) < 2**k &

cfd o) A5 ﬂﬁﬂ—ic&mam ) 7HAFeA Y 2age D B

ol oW k = 1 + lnt(log(abs( x), 7}%‘»]@. x 7F0°] ¥, x.bit_length() 0 <
&

the ZES BEEh

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

A 3.10] F7}.

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"

RS lengih WO EE AL Shol RRYUTH A%t Fold wpolE S 5AT 4 gt A3 An
OverflowError & 4ozt

byteorder A A= A5 YERH & Ul AHEH = Hhol E A& 23 F byteorder 7} "big" Q1 A%,
/39 vtol E= nto]l E v H O] Aol A5 YT byreorder 7]— "little" ¢l A9, A HlolEE
HolE v o] ol JFUth TAE AT VR HloE £AE 8% O}Eﬂtﬂ ‘ﬂ} 1E =4 gtoz

BT 2

signed QA= 45 T Hst= 29 BT AFS S =AE A E YT signed 7FFalse ©|al 52 A4
7} Fo] AW, overflowError 7F Yol d Ut} signed & 7] 72 False YU Th

A 3.20] F7}.

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")

sys.byteorder &

(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

17} bytes = ulo] = A 7] o] AL} v =& A4 B o] B e o] o] of Ptk

byteorder A= A5 et = tl A& = HholE <A S A FU T byteorder 7F "big" A 7%,
A volE Hlol E wl GO A 5ol 55U byteorder 7} "little" Q1 -7, /49 vl EE
HpolE wj @ o] o Ut TAE A2 7|2 volE A Jﬁéi?f}ﬂif& H} 1E <A oz

sys.byteorder & AF&3II A 2.
signed AA= A5 BB 29 ¥ ASH =AE e .
B A 3.20 &7}

int.as_integer_ratio()
Hgo] deff Aot As] 2o o ERE
g G HA 2 Ggolm BRE 19y

B A 3.8 &7}

Zt= A4 A Z8F U th A5 (whole numbers) & A 4

443 Ao Y3 27 A=

float 8- numbers.Real Aol Ze 2~ & A oh 3 float=

et

float.as_integer_ratio()

]

7L 2 UAES B

o
oy

Hgo] &) floate} &3] 2 ¥ FEE 2= A5 A2 SdF UL Ftol= overflowError
£ NaN o|=a valueError & 4274t}

float.is_integer ()
float A2AA7F g 7HA §-310] W True &, 21384 Yo False S8 FYh:

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

>>> (3.2).is_integer()
False

T 7 A =716 BRG] W
HH—.—Oﬂ ﬂoatE /\‘3_15,\— 2t E
T A

ﬁlﬁl‘* 01}‘L]E+

float.hex ()
5 2570 16305 2L BUL EAF UL §8 HE 454 A9, ol UL A AW
0x & 38t p & A4 E 2P

classmethod float.fromhex (s)
1675 £AHd s 2 BAH £ float B FE FA2 A= BAL s 3 F0L 71 5 )

float.hex () = AABEAWANES WY, Float. fromhex () = Z A WA= Fo 34 8.

1675 EALE e e §4e ARk
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[sign] ['Ox'] integer ['.' fraction] ['p' exponent]

AEl Al sign 2+ - 7FE 4 913, integer £ fraction 2 1634 EXE o] 11, exponent = A H]
49l A9 $E7H RS 5 9t RS YUk tha FAHE 52514 901 integer U fraction 5 o] - Stupol
Aol 1o 16571 Yook STt o] B2 C99 F9] 6.4.4.2 Fol AF A B} <23t H, AHu} 1.5
o] Foll Al AR E = A= v UTh 53], float.hex() & Y& C E+ Ao} A=A 167579
R A7 YHERE AT 5 glo, CY sa W E A AHHES] Double. toHexString 7F BFEo W+
1634 BAL & rfloat. fromhex () 7F 2ro}= <L T}

AgE 16377 obd AR 2 2ol a1, 2ol Fall A= 29 AFAlF= A&ttt Foll FY st Al L. o
£ 59,1635 BAYE 0x3.a7pl0 = B F5 A4, HA A (3 + 10./16 + 7./16*%*2) * 2, 0**10 &&=
3740.0 & YERY YT}

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

3740.0

3740.0 o A gS Agotd 22 AE e o2 16305+ EAE S 22 5 AFUth

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

4.4.4 ==} 3 2] A

FAx oy, A= 02 Folol= gUt, o s, x == y W P hash(x) == hash(y) 9 Al 27HY
T (AFAMSF LS hash_ () HIAE AHANE BAM ). t}st X} & (int, float, decimal.Decimal,
fractions.Fraction 2359 78] W 4 A& Wwol, shol W] A B AL AT Sl
garoll 7IRbe T 9la, o] s Ao el s Ao H oA int 9F fractions.Fraction 9
BEQAHEA float decimal.Decimal & BE F3F A8 2o ALHUTH B A], 0] =T A
424 p o thal] ZEZE P Y (reduction modulo P) © 2 Fo] FUtTh P 9] 3L sys.hash_info & modulus
oE|RER sto]Hof AlFg Yt

CPython implementation detail: & 2|, A}-8-5] &= A 4+= 32-0]E ClongS 713 7[AlA &P = 2*%*31 - 1
o] 11, 64-8]E ClongS 7}A 7)Aol Al &P = 2**61 - 1 YUYth
&2 37 ol o3 A3 AL YTk
*x =m / nolFolobd fFEFolilnolp & UF A k=4, hash (x) Em * invmod(n, P) %
PE AostYt} o7 invmod (n, P) =n o REZ P I4+E FYLL
x =m / o &0l ohd §e5olLn ol p W (AT n S A o) n L BERP A4 E
ZRAI A L ) A2 A GH A 55U ©o] 4 hash(x) & 4% sys.hash_info.inf 2

B ol g,

o

*x =m / nol &9 F8 4 ¥Whash(x) & -hash(-x) 2 FFth oA A7} -10]H -2 =
e

e EX3%} gt sys.hash_info.inf, -sys.hash_info.inf, sys.hash_info.nan 2 Z}ZF 23, &
o] 3k, nan & 2 ASFH UTH (R E S A] 7F nan 2 22 A gt 7H- Y Th)

o B A (complex) z & %, hash(z.real) + sys.hash_info.imag * hash(z.imag) & 7
Abste] A4Hol F4B o A 7S 285+, 2**sys.hash_info.width & EEZ 2 33}

Al range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) ¥l
E97IE 5 Ytk thA] e, 37t -1 o] gbd -2 & Higgyth

o] 7+ 22 &3] 5t7] faf, o 7loll f{El, float, complex o] HAIE ALtsh=, W s A9 558,
2 -

9 =
gtol A A= & o Al o}
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import sys, math

def hash_fraction(m, n):
""rn"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 $ P == 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

def 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())

def 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]gjg|olE] §

shol -2 el o] ol ik ol Elalol 8 A2 AAFUT ol e T e WASE A TAH Tk
AT L A AS Ze 2T I HA AL A AT+ AES st ol ALB U ofhol A © AA 9]
BYF N D2t B ol oA WA =S A ATk

A6 o] A7} o Bl o] 4 A UL A el FAA WA =S T BRI YLk

container.__iter__ ()
olgj@| ol AAE E&F U o] AA= oFl ol A A st olH oY 22 EZS A Hsf o Tyt
ﬂﬂ]OlLﬂﬂOﬁlfﬂ% o olg gl o] A& A Pdt= A7, olEEH o] F R ol that o] H el HE FA AL
g7t FHHAEE AT+ d5Uh (o189 fﬂEH«l olE o] & Xlﬂﬁ}h A A &} o 2 1 H)

_?_/‘\jjr,]. Zol 9M FNe BE A YFE ER TRE S 5 IS5 Uth) o] WA == s}o] #/C AP A
gpol A AA S 93 FZ2A 9 tp_iter €5 Ul
ole g o8] AA AA & thF 2 F 7HA WA EE A A of st E0] F/ clHHolH 22 EF

(iterator protocol) S ©]& U Th.:

iterator.__iter__ ()
olElg o] § A AHl& EelF T o]+= for & in &9 '?%ﬂ ojuiel olH gl o] H BF A= # A7
ke ol Zo Ut o] WA =& Tho]#/C API| A stol A AAE 98t FRA ] tp_iter EF°
-5yt

iterator.__next__ ()
Adlole] g GBS SejEUch o FBo] QoW stopiteration o9 E ot of wA
S+ sho] /C APIOI A shol 2 AR 918 T2 A9 tp_iternext 2ol g3 o,

° Qurmol ALt AW N AL G, gA e, Zle o 5318 Fehol tf e ol B ol 4 e A
o 2] ol Elel ol ] AAE Fel LTk ol Elelole] LR E R FAL Jol A AE A<l Fo] oA
t}.

]E1 HoleQ _ next_ () WA ET} StopTteration & YL 7|H, 1 o]5 9] =0 A= 2ol
of gt o] AL WX e FAL YR Aow 7}261\4;}

4.5.1 Az olE ¥

ﬂﬂ@ﬂwwwﬂa%ﬂaﬂﬂaz%&%%%@ﬂ%%ﬂ&%ﬂ%ﬂ@@uﬂaaﬂwﬁaﬂﬂ
_iter_ () A=A AMACIHE FAFW, _iter_ () 9 _next__() WAEE AFSHE o] H 4
Tel A5 0.5, AT Ao|S A T A% 2 £ AT ch AL ool o2 o A S AR D=
294 494 oA 22 4 ASUTh

4.6 XY 3 —1list,tuple, range

A A 712 A2 Fol DT ¢ M9 AR el ?) dlolE] o B iE w4 o Helg
fa) 2708 A2 FSL W) Aol A 2E gL,

4.5. olg]yol¥ § 37



The Python Library Reference, = x| #] 7 3.8.18

461 BE AD2 A2
O £ AAE2 EEY 7H g EH A A 2o A Adg YTt AFEA ALY AJ A2 A o] AatsES
2utEA £A37]) g A S8l collections.abc. Sequence ABC7) A5 Yt}
o) e Aol ek 2 EAE O AUL AES AT TE FolA, 591 22 e AA2T, g,
i ke A0l T, x5 7k R W3 A DL MRS Aol o] AR YU
inThnot in QAR WL AT $AEA T Lk + (o] ol 7))+ () ARE B2 %A
AAta} e 2 L9 S ZEYn?
ALt 43} > E
x in s s FE Z U tx o} ZOo W True, 182 oW False (1)
x not in s s 8B =3 tx 2 o False, 12X 950 W True (D
s + t sﬂ—t«] o]o] Eo]7] (6)(7)
s * nEEn * s £ 1 Zp4lol n Yok A3 Zs ot @D
s[i] sB]i‘?iRH =, 00| A] Al ZHghU T} (3)
S(1:3] S ST oA 7S] ZeFel 2 eI
sl[i:j:k] s o] i A j7FA] 28]k o] SBfol A (3)(5)
len(s) s 2] 4o
min (s) s 7 22 5
max (s) 5_0,] 7].;53122‘51—%
s.index (x[, il, (A iEe T o] Fof, e j Aol SA&st=) s o A WA x 2] | (8)
311) Ad A
s.count (x) sSATEx Y 5
e 3ol ABAE MRE AUPU T, 53, FEH AAse U3HE FREL AAR 0 dato
o] AL Ztiu v H 7| YA =, BE T 2ol vluE 1, F A AL 3} o] 7} Zofok FHE o 1)
stU Tk (R 3 Y82 Ao 8 ¥ H 2 2] comparisons & 3FZ 5H Al 2..)
rE:
(1) inZnot in A4 WA C & st 23 HAALE AT ARSH A B2 E53 Al (st
bytes, bytearray <) & B A A2 Ao AHR 7] = St

>>> llgg" ln lleggsﬂ
True

) no Folo Rt Fomo oz X%’JQ\%D}(SE} 22 gl A
B }E 7] kLo Z=o]FoF Fth; 1S W FzE Yo Olﬁ%%%/\ﬂ quOl
JEAUh o] IES AR 2

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

[el, 1, 111

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

[31, [31, [31]

FEdol dojt=rtstd, [[1] v W E2EE X33 = 2ol 1 g2EAY, [[1] * 39 M F52
BE 2 G AEE F2FYL lists 9 o] FES FH3H R o] 3] g 2EE A3 A
HUh A2 2 g AEES T3 E= grEEoH 4oz e 4 5T
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>>> lists = [[] for i in range(3)]
>>> lists[0].append(3)

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

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

>>> lists

B iEEj7T2Fd B, A2 A A2 s o E9 ”EHXJ?JHE} len(s) + i°Jtlen(s) + &

5 A3 0 YUtk

4) iolA j ARG s o] E8folae i <= k < JE UHES= QU a ko FEEE FAAE AE
of Ytk iE+Ej 7t len(s) Bt} 349 len(s) & AHEFYLh i 7} o
AHE U T j 7 A ek Ak None o] W len (s) &

(5) &8’ k7 [ oA j7EAI Y] E8to]AE 0 <= n < ) /k & == ddlAx = 1+ n*k
A A]fwz xu%q . ThA] T3, omut i, itk, i+2%k, i+3*k So]u j o
=S Uh. k7S ij = o E A F len(s) 2
len(s) - 1 & EolFYth l‘“‘]ﬂ*gaﬂﬂb}None
kol 5o el @A Unh. k =0Y 5 2ol F3HA L. k

r[r

Al

6) 2¥ NAAE olo] Zolw A A2 e AAF ALFUTH )AL M Ao=
ATLE UE D U Aol A A0l 3 olo) Aol WA e 5T 4
Qo efu obef thot 3 Stz ABs

» str AAE olojR ol /8 WTHY, HAES WEL WA T str.join() & AEHAL 0.
Stringrodsdad 2n gud w g A & A&y
3

| =R3 o)
- 11—

1

o]
g Al

N

]

o M

olo

ot o
> 2,
o M
)
o >,

e bytes AAE AA3t+= A ¥IR3A bytes.join() B+
bytearray A& A&t A| ] of A 0101%"] 7NETdFAE
olx1 EE&AQ I} (overallocation) W] AU ZL 7} 11 954

1A

£ ] o] 71 & st} Al 11istE extend B}
s OE tﬂv/] A A FHa TAE AR A L.

(7) QR AR Y (1F S0l range) S 54 AW w2t B AL AL @l Fol A2 o] o]
Fol7luhukE e A9 ghTh

0.BytesIO & AF&3FAL
D]-bytearray WA= 7

o2
LH

=
3)
=
o

| 2.

®) sollx 7k 42 Wl index &= ValueError 8 42Ut EE 8ol F7F A Y j AL A A3HA|
= SFUth o]y AAE AFEEH A A2 RES EEFH 0w AT £ dF UL F7FAAE
Aot A2 e s[i:5].index (x) & AH&3t A vt vl ol B & B AFSHA] ¢kal whshs
AE A7 Eepo] A9 A Zo] opd Al A AlZLE 7] 0 & AUt

%B& AEsFol it or FRASA T, 7FH A2 PoAe FHFA obe AS W hash () ol i E

o] X]%% tuple Y22} T2 BEWH A|ANE dict 7|2 AHEBFAL set F frozenset AXE A A&

bl
%
ok
rlr
i3
(E
>
L
[>
i
:<|>L_v‘
>,
ok
n)
ok
H,
H

S

D

=

N

B

o)

R

i
e
[o
i
<
v
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4.6.3 71 A|Ax

b2 39 AL 7HAH Al A Yol Fouof JlgUth AFEA B Y AJA20 A o] ALbsEE SHtEA
8317 A S8l collections.abc.MutableSequence ABC7} Al 3 Yt}

FoAsE=7PA A AX G 01’“54/\0]-1_ £ 4 olHHE AAolH, x =57t 878 8 L FATHS
ZSEN7IE Yoo AAYUL (A& £, bytearray = Z A0 <= x <= 255 & WE3= A4
wolE U,

At ER =

E

s[i] = x 5o 55 x 2 AUt

s[i:j] = t i oA j7kA 9] s £efol A7) olE e & 1 o Y8 0 2 oAl F U Th

del s[i:7] s[i:j] = [1 & Z5Uth

s[i:j:k] =t sli:j:k] & FE=0lr S FEE=Z AF U 1)
del s[i:Jj:k] B AE A s[i:]:k] 9 f&%%%xﬂﬂ@ﬂ%ﬂ—

s.append (x) A2 Eolx & F7Fd Ytk (s[len(s) :len(s)] = [x] & Z25F

Uth

s.clear () sOlA e FES A AT UL (del s[:] 2 2&5UTh (5)
s.copy () s ¢ BEAME S WU (s[:] 2 25 UTh ()
s.extend(t) E+ s [t UHEOoZsE FFFYT (HEE s[len(s):len(s)] = t £}
+=t Z5yrh

s *=n WEolnH e E S s E A2 Tt (6)
s.insert (i, x) xEs59i 2 FAR A xof AU (s[i:1] = [x] & ZFY

oh

s.pop () or s.pop (i) i = 5= AHI B Aol s ol A Al A T} (2)
s.remove (x) s[i] 7hx 2 22 A WA FES s ol 4 A AT U (3)
s.reverse () A xR ol A s o] 5 +AE FA-ASFU 4)
LE:

(1) 1 & AA T Eefo| g}t 4o 7} Zotof T

(@) AR A9 7RG -1 YTk 1A R A 2 uhA o FE o] A A WA WEF T
B) x 7} s oA HAE A L O remove () & ValueError & 4o 7t}

@) ZADAS HAL o) 27 BFS 98 reverse () HAEE l ]l A Al A2 Aok B2
Boz Amas A AN AN A D A s SR it}

(5) clear () & copy () & €2tol A Ailbs ADTA %= (dict & set Z2-2) 7Fd AH oW &9 I H
B 0]/\9]- A LS FASH7] H8) 2FFH YT copy () = collections.abc.MutableSequence
ABC 7} ob LI A ¥, th 38 74 b A A2 Ze 2t o) A8 AT

WA 330 7} clear () 2} copy () HIAE.

(6) n g Aol AU, __index__ () & T AAYUTE n o] 0 o] AY S5 A F2E A g T
ANB2Y FEEL2 AR A FFUTH 55 Al A2 datolM s * nE 98 AEs A3 oz A
FzE U
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464 B2~ E

PAEL AN AALR, ANFoE 5 FHEY B A
=z anihohE 5 95U Th.
class list( [itemble] )

2}

e o A F U (A R AE

rr

[e)
&

HAEE oy 7HA Wi o2 thE £ FU Tt
- NBEE Gl W PAES BAH: (]
s ESE A g RE &5 257! [al, [a, b, c]
o AE Az A AFLF}7]: [x for x in iterable]
o & WAAS AFR3}7]): 1ist () == 1ist (iterable)
B A= FEEH L =X 7 iterable 3 -2 B A~EE TR UTE iterable = A A2, o] E o] A& X A3k
= A= oy, o]El#E o] ¥ AR 7} 2 5 Y5 T iterable ©] o|u] B]A~E 2}, iterable [:] I H|THA
EAFE S WrE oA &Y ol & S0, list ('abc') = ['a', 'b', 'c'] & WAL list (
(1, 2, 3) )& I1, 2, 3] R AR FAA A F oW, YA = A EL Rl 2|2EQ]
(1< YTt
0e g dide grES e, W sorted () = 2™ A F 5ok
YAEL FE F U D2 ANEL BE PAYUL B, e am B 2L FAHAES
Atk
sort (*, key=None, reverse=False)
o] MM E= 5 79 < Hlu Rk ARl o] B]AE S A Ao A AE YT o9 = A= A o
ST W3 dgke] Anjse Al Y Aste] A FUTHFAEE BEACR £4E AU =

ol Al Huh.

sort () EAYEZR YR Y T S AAE WYY T (19 =108 A

key &= A} hbE Rbols ol & AR sk, 24 2l2E 3404 vlaL 71 & F&5)

AHEEUTH (A& 9, key=str.lower). B|AEQ 7} & 3| Gl 7] & A
]

44 A2achs 22 o v

functools.cmp_to_key () S EHE2x 26 cmp F4E key T4 2 HIEE= o AR

2 o) 2

P PREEY

reverse = =8| ZtJYUTH True E AAT Y, 2|7l A= AAH

Ol HANEE ZAA2ERZET o T EFS A AEAE

o)
2 ZAEorE A AR A 47121717 sl AEE A AL E EFA FeUd (N BE 2
PArEJAHAE PYAHo g 2 F3E W sorted () & 2)

2 Rt e R R Rl
ot Fed A YUT— o]z o W ALt ol F AU (A E o, FAEE FET
Fol Fol 5RO ).

4@ oAl ok bkt A @ AF5 A<= sortinghowto & F2 Al 2
B

h=4 1=}
CPython implementation detail: 2| ~E 7} AHH = 5o g2 E
St a2 af, &= A E A Ut 3ol C+d2 =,
HolA ata, A Sl Y| 2E7FAAH A S AT 4 Jvhd valueError & 427 Yth
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465 FZ
FEL EW AA2AY, EF o]Z2FA HoHY BS5S At ol AASH YUY (A& Eo], WA
enumerate () 7} FEE2-F2). FE2E2 5ZEFA U olHY EH A A7 T 8% Aol = AFSH Yt

class tuple ( [itemble] )
FEL ol A o
. BEE g0l vl

=
- 9 FE RIL 8] T GES EolVa, EE (a,)
4 3

L]
=
o
o
o
T
—
)
—
N—
S
>
oo
ok
N
t
c
]
}_l
o
tH
rr
(w
c
]
}_l
o
-
o+
o
R
o))
o
—
o

B2 st iterable & A @2, ol H o] AS A Y
H, olH e o8 AN 7F 2 5 55U iterable ©] ©]v] FEolghd WS A b2 FH =

3= AH| 9]
HEE Ut o & E9] tuple('abe') £ ('a', 'b', 'c') & WS, tuple( [1, 2, 3] )
= (1, 2, 3) EREFYLh AR FoAAA] ko, AdA = Az W /FEQ () & WY Th
FESHEE A2 AAZE 237 old R A FoFAAAN L. 2EE N T2 A-E AL
Aol Ay EHAY RE3S v3tuA ot th o & £9], £ (a, b, c) 3709 AAE 71A
g FEo|AT £((a, b, c)) E3}Y AAE-FES A= s=dUth
EZo yEANFD2 AAE BE AT
o] 5ol o st AN A7} Ad Aof o3t BM BT} T HEsl o] F A dojy A M 49, collections.
namedtuple () o] B3 HEZ A BT A Al 4= 9L )

4.6.6 19

range 3e 574 B AR 2~E dehfu] for Fxel A 54 A5 0E MRS o £3 ASF U

class range (stop)

class range (start, stop[, step])
9 A Aol B3l 9laks Aol ok U T int B index S5 WASE FA}E Yol
). step AAF7F B FEE 7123k 1 o] A U start AAF7F A =FE W 7] 25k 0 o] AR Yt step
o] 0o valueError & 4o 7 Yrth

Frstep ] A, HAr Y W82 A r[i] = start + step*io Y3 ZHF Ut oJwj i >= 0
o]11 r[i] < stop YYT}h

= step o] A, B W& A A r[i] = start + step*io & AR AT A F 2
2i>=03r[i] > stopo°] HYT}

£ (0] A 2 AL WEAF A go v 09 AA L 6l A Byt W9lE 2o AuAE AAsA W, o]
A 28] Zo A RE] o] e vtz Woj e Az s A H T

sys.maxsize MU} 2 ARES TYHE WAL HERNAW, (len() B L) AT 7]
overflowError S WA Z 4 A5 Yt}

9 oAl

olr
flo

>>> 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))

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

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

Ml oo Bo] 79l MRS AT T F AR A BF FAGUT (RS AAE 44D
w2t A2 g e 4 Q] BhE ) ofo] o] 7k BE 1 9 W L §] etk Ao 7]

oh.

start
start W79 50] gk (= Wl AW A B A ko 0)

stop
stop W 7§ 2] gk
step
step W7 2] gk (= WA 7F Al T H A oF o 1)
At List U tuple o B8 range ¥ AL range AA = @t W] 7)o FaSHA FF 22
(2) 99| W 2218 AHFATHE AT (start, stop, step GRS A5, Aol ufek )8 FE 3}

39 W= A Arsl7] W& UTh.

HY AA| = collections.abc.Sequence ABCE F&3}L, L3 HAAL 94 AElA
AdA XA} 2L 7)1 5E A FFUTHA D2 & — list, uple, range S B A L):

A
1

k)
iy
AL
2
oX,
o
N

>>> 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

>>> r[:5]

S AR LA AASE AB2AY UG 2, 5 99 AR} 2L AR2 e
2= = F e 8] AA7F A2 2 start, stop, step 9] EE]
£9], range (0) == range (2, 1, 3) =¥ range(0, 3, 2)

W7 32004 M7 A2 ABCE TARUTh int AA) Y PAE BE F2L o] H e o £ A
45 AZLO 2 SR Uk,

B4 33004 WA (AA okol e Eol 7]uhe T i) W9 AR Bl s gEe) AB2e] e
NS 918 ==’ 9} 1= 2 B9 gtk

WA 3.30) £7}: start, stop, step JEBHE,
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o ®B7]:
e linspace recipe A A= F&5 &5 S8 T2 W] A3 B AAE HAS FHs=HS H
4yt

4.7 92E XA Y —str

SholHel A HlolEl = ser, T FAY (mings), AN E BT AT L) BALL FUTE 2=
ZAES W ATA Utk FA4E B HE 2 vF oz g Y

AL E: 12 WEEES YL S AFUTH

CAYEE: AL MERE FE 5 ST

R s LY M EEECETEURIY EEETEE L
45 EER B 2ALL oY 2ol AAYL 4 AU - ABE BE Fuol £ HH Dol £
g},
T @A) ARl T S Abolofl wHiRt Sl AN BHE 2 SAR SR 9d FAE FHE R Wy
]/]]q_ f_:_’ ("spam n neggsn) - "spam eggs".
A5 = ol aAl o] Z A F 29} G 2] o] AFA o] Z Al A B E H| B/ Shehs v (27) AT E et
£AQ 2)E| 2] thepel Y alof vh e AT UL strings & HE AN
EALL str ARAE A S0l ThE AR 2HE BEold £E Atk
= g 9l dons £AYE A Aol Y Sl 49U 500 A e
AL s 9 B, s[0] == 111 Yyrh
3 b EAEE 2 A, O%Ei dHomRY FALS E8H R S str.join() BE io.
StringIo & A8 4 JdHF YTt
WA 33004 M7 ko] 4l 24 2] = 91e) 39] THAL AA, u ATl 7k EAY e Fol thA] 39 583
Utk 229 FE ) oo JFS w7 kol r §FA A% E 5 AL

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

object & FAE M AS E8F5UTE object 7} Al &= A o, Wl FAL S ST 28R ko,
str () 9 522 encoding == errors 7} 3 0] F =X of] w2} r/l-;q.;q =y, e Tk

encoding I} errors 5 0] X A] QO str (object) = object.__str_ () & E#F =, object
WA T S A st e e S0d A A oA e A4
QU U}Ok ob]ect 7} str_ () MINEE A YA FTIE, str() S \'41/8 repr (object) &
a5

encoding T== errors —5‘ = Syt 2o A 4, object = bytes-like object (9], bytes == bytearray)

o]ojof gt} o] AL, Ob]ect 7} bytes (2= bytearray) A A oW, str (bytes, encoding,
errors) =+ bytes.decode (encoding, errors) & T% @'1/]1’4— 1 o] 9 AL, bytes.
decode () & Aol W3] AA ] o7 vlolEE AAE cul/lr/} W AA ol gk A H = vlol Y
2] Al A 2 & — bytes, bytearray, memoryview2} bufferobjects & X 4 A] 2.

encoding Te= errors Q1 A} Q1o bytes AAE str() ol AZdt= A2 842 Exd B2 VIS5t
R 9 Aol SR T (sFol 8 Wl S 41 b £ HAIAL). o & BH:

>>> str(b'Zoot!")
"blzoot! ™rn
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str el ash 2w A S o] He T AAE R s 1 % —shobele] 4 v A A
BAAL., xE FAE S =831 d f-strings D 27 FAE F9 AL FRZIAA] L. 3 B~
A2 A= *—“./S%Eﬂ/\]ﬁ’—-

Im o

TALLE T AAE JANEE BT FHE, O]'Eﬁoﬂ el FAAAd AEE FEIUH

TAE S T3 T HA 28 e EAE 2o S A Ao 3]"/]’5 2 Fo FAH AHEA A AH 2 Al
3 (FR str. format (), T AL {jt‘ﬁ, ARG AE A EAE 2 RS RS L) T St
printf 28] 7|¥g T, B S22 W2 Q F= ATt SuEA AR = tha o A A2
T e dFole TF d MU ringf 28 244 2l )

Zyth Zﬂ*?f}t geOEEESS E}—‘EHD}.
str.capitalize ()
A BAZF O EAL ] T b A 7L 2 E bl BAL ) BARES B F
WA 3804 WA o] Al A A FA = E A7} obd Al & Al o] A& v U th. o] = o] F & A (digraph)
9} 2o A AA EA A A EAu o EAR EAHOHE E U
str.casefold ()
Aol 25 F BALS AT Alola 29 H AL Y2RAS FAD ) Po AT £

< 2
®F ojHe gl HAE Ao Anjs A g HEaE Y FE2EE (re RE A4 Ade
32 5}3
=

AFAE Wt AT vt A R ZAFE O] BE Al o)A e A A wl o Bt
ANE 5o, 5L 2FA '8 = "ss" G FFHYLE o|u] £AFAOIBE Jower () +
) X A k5 YT} casefold () & "ss" 2 HEF T},

o
Aol 29 dne)Ee FUIE FF9) A4 3.13 o A= o] AdFrh

str.center width[ ﬁllchar] )
Z o] width 1 ZA+E 2] 7h-g-t o 75‘3“1 2 STk AR fillchar (7] 232 ASCIL 25| 0] 22)
A8 3te] 25U th. width 7} 1en (s) BTt 27U 22 A9 de] #2pd o] wkshg th.

str.count (sub[, start[, end] ])
W [start, end] o) A 22 22D ub 7 FHH A $3 SAFE A4 FAF U 4D AR sar

S end = Z2hol 2 7% 0.2 3 4 o,

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

EAE S HlolEE Zﬂxﬂi AIFH MAS EeFUTE 71 I3 9L "utf-8" JYUT} erors +=
2 %ﬂﬂﬂ“w*“%UH%WW%%$%%HWemm%ﬂ%ﬁ% strict’ Qld), 9135
227 9o W UnicodeError & 4o 7]gt+= =Yg Uth o2 7153 22 'ignore!', 'replace’,
xmlcharrefreplace , 'backslashreplace' 9} codecs. register_error() & E3 ==
tE ol EQUth o] A2/ E BAL b Anel BES Hejw £ J9Y A4S B2
AN 2

WA 3104 | 719 = A A Qo] 71 5 Utk

str.endswith (suﬁix[, start[, end] ] )
A ol AR suffix 2 2 True £ 5253, 134 YoM False & S8 F Y suffiv = 222t
S AU A FEO 8 4% Aguith QM4 s A E 19 A4 AALE ARG T
A end & 25318 S 91 A o A ] B BRI T,

str.expandtabs (fabsize=8)

RE W EAEE A9 A3 Fold § 270 mhek b 71 o] el Asol 4z A B EAA
EAME S S Uth | 9 X = wbsize T AU T (7] 232 80112, 40,8, 16 Tl H A E
47. IA2E X FA ¥ —str 45
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str.

str

str.

str.

AR FUh. BALL g57] 93] A4 Do) 002 AN 1 FALS B4 992 AAF U
A7 () o2, 2 9ol e 9 A Lo}éwmw}olw 25| 0] 2 22171 41 U ek,

B2 AP = A A ShUth) BAZEAB R (\n) B A E A 29 (\r) o ¥ BAks] 1 @A)
Qe 0o AP e EAL WAA o1 BT A4 AL A 0] B o DA
A=A BAgle] 14 Fhgy e,

U

F

>>> '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) A s [start:end] Woll 3838 7S &2 2229 928 EHF Y
Ae A AL start $end = €2tol &~ 7 o2 sIAP YTh sub 7F oW -1 2 8IS YT

3 find() WA =L sub 9 9 i]% ool & Ao vk A&l oF Gtk sub 7} FF EAE 1A
olatel W in AARE AL BN Q2

>>> 'Py' in 'Python'
True

. format ( *args, **kwargs)

A EY A4S SAGUT o MAES BEHE BALL AHY HAEY FYT () 2 7R
AP AEE ZFT S AU A AR LEE A AR $A QAT E AR ol g2 712
S %Uth 4 08 GES AP Ao BAD oz B EAL) RS BeiF 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.

3. A (int, float, complex, decimal.Decimal®t AB FHA)E n FA o Z Eu]E T uj
(ol: "{:n}'.format (1234)), ©] Tq4= YA A0 2 L.C_CTYPE EA YL LC_NUMERIC EALE A
A3le] localeconv () & decimal_point £} thousands_sep BEE I E3}=4|, o] ZEE 0]
ASCII 7} o}U AL} 1 H}o] EXR T} 4 31, LC_NUMERIC EA] Qo] LC_CTYPE A 43} t}E wj vk 124
SUTh o 9Al WP L TIE el Eof 3L FuTh

A370 W xAEn D

Aoz xujgd ], o] F4= ofH Aol YA H SR LC_CTYPE ZH
QS IL.C_NUMERIC A dZ AA T}

format_map (mapping)
str.format (**mapping) I} H]

dictE FEAME A] 943l mapping & A AU A&
£ 9] mapping ©] dict A B Z -~ :

rE >y

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

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

WA 3200 7}

index (sub[, start[, end] ] )
Find() SEIZEHA T, HE B B 4 Qi AS valuesrror & Ao ATk

46
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str.

str.

str.

str.

str.

str.

str.

str.

str

isalnum ()

A9 US) BE BA} Gl 5 A40] T, Mol E Shpe] BA EATHE AF Trued FHRIL,
227 od False® EAFULL A c & Thg £ 517} True & MBS1A T3] A} 5 419]
Jt}: c.isalpha(),c.isdecimal (), c.isdigit (), c.isnumeric ().

isalpha ()

£ U] LE BA} GAMO| T, Aol £ kel BAT ZAGE AF Trued EAFT, 12A)

grodFalses ELFUT Sopl EAE USRS £ bl o] 8w o] 2ol A “Letter” 2 9 d £4+)
Utk &, RS £ o] “Lm”, “Lt”, “Lu”, “LI”, “Lo” & ShubQl A U th o] 12 U E &F A
7 2] = “Alphabetic” </ 3} thEof] £ 4 A L.

isascii ()

EAG o] vlo] YAY EAL L BE EAVFASCIHC) Y Trued B85, 182 O Falsed &
2] & Ut} ASCII £ 2}= U+0000-U+007F M9 8] I = L EE 7 th

WA 3.79 F7%

isdecimal ()

A ol RE AL 4714 EA0l 1, AL she] BRI EASE A9 True® BHET, 19
A@erralecl EATUL. 4SS JAU0S S4B ZAWW 183 5 Uk BhE
Ut} o & £ 0], U+0660, ARABIC-INDIC DIGIT ZERO. JAI Ao 7 AR4 Bz FUFE dulHE
“N&” o 50 EAY U T

isdigit ()

A9 e BE £A7} O30l 2, Hol£ hje] BAIL £A S A4S Trued BFD, 124 g
S FalseEd EHF YL HAd = AT EA8 S84 H A A9 22 S5 A7 289
SA EFHU, /ol At 24N D QAL £AE TAL 0] A8 4 g A5
Z3E Utk gaA" 07, Tl A2 <A Zho] Numeric_Type=Digit =+ Numeric_Type=Decimal 91 &=} ¢

U,

isidentifier ()
24 o] Al A section identifiers 2] o] o]0 W2 - a3 A HAH TrueE & F Y-

TAFE s7hdef U class®t 22 of oF A8 AL A] 75‘/\}:6}34 W keyword.iskeyword () & Z& 3
Al L.

S A

>>> from keyword import iskeyword

>>> 'hello'.isidentifier (), iskeyword('hello'")
True, False

>>> 'def'.isidentifier (), iskeyword('def')
True, True

islower ()
Zbolal, Aol & &t Al o] FATL EA S AP Trues

isnumeric ()
PAL Yo} BE EATL AL, Aol shpe] EAL EASE A9 Trued TR, 29X 9

OSHWFralseE EHFYLE KA YUAF FUIE A SAAS %%% BEEAE 28U A&
<o, U+2155, VULGAR FRACTION ONE FIFTH. gAlA o g £x}= £ A4 Zlol Numeric_Type=Digit,
Numeric_Type=Decimal, Numeric_Type=Numeric ¢1 & 2} ¢] 1] t}.

.isprintable ()

EAE U 2E £ E %1\741/}_,_}}@1 o vl TrueE EH S, 1A O W False
S =HFULE ANT = A= FUZE £AHH o H Hﬂ o] 2~ 0] “Other” K== “Separator” 2 7 2]

4 Aol B Auk W F &4 o] “Lu” (Letter, thE2H), “LI” (Letter, &2 2}), “Lt” (Letter, Al & £2b) 5 3 742 ¢ 4 yth

4.7.
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str.i

str.

str.

str.

str.

str.

str

TAFY U th ASCI 25 o] 2~ (0x20) =g o, A 7hset Aoz T T (o] EHWollA, 24l 7}
TS A= A repr() = S22 u o)aA o] Z FH A grofof et= ASPUTH sys. stdout
TEE sys.stderr 2 285 224 A dFS FA GHUth)

FUFRE 2} g ol g o] A (unicodedataS F R34 A L) ol A, QD ul ¥ 3 (general category) 7+
z.s(“Separator, space”) ©] 7| U} FH}F Z 2 2 (bidirectional class) 7} WS, B == s &= 3ol H BX= F
W (whitespace) 9] Y] T}.
istitle ()
TAG o] A& Aol A FAFE o] L it o] e FA T U= AF TrueE EHF UL dlE o HEA
shell= Aol gl A & 4 QAL v Abs Aol 2 A AT & syt AR 4L B
FalseE 854t}
isupper ()

o), Aol E sikel Aol2 EATL EASHE S Trued

4G o] BE Ao 2 2R o)
e

join (iterable)
iterable 9] 2 A AE- o] o] £ B4
QO TypeError & otk &

1ljust ( width[ ﬁllchar]

8% U} iterable o bytes AAY 7 e EA4 A o] obd 3to]
= Apolo] FRAFE o] HA TS AB e EApA YU L)

S’JE o2 AEx BX19-E o] width Q) Tz}cﬂizﬁ Ut} x] D fillchar (7] 2-7F-2- ASCII 23] 0] )
= AH&sko] Ayt widih 7} len(s) BTt R AL 22 AL Qe £ o] uiahy Ut}
lower ()

BE Aol BAH 7t £ BAE NBE B4R BAES BHF U

AEH e 2R M BT BL FUTE B2 A4 31530 Ao} J5UTh

.1lstrip( [chars]

AP FAZL A AE BAL] BEAR S EE% Utk chars A2b= A AT B2 J& AQ e £A4F
Ak ke 74UrNone ol 2}, chars QA 7| R L TS AATES FUth chars A=
HFAZF obd Uk BE gF 23] Al AE Ut

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

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

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

o] FA WMINEx str.translate () o AHEE 5 Y& HIRE FHFYTH

Q77 e glom FUTE EAE (R5) E

(9] Qo)) EL None ©.% 1 B3 Hﬁﬂﬂkzwq€ﬂW%%ﬂiE£ﬂEi%Q%WW
WAZHE AR o)k g A olojok shol, AT AU el A xS A E A yel 2 AR 9
2a2 oeg Uk Al WA A7 9 49, 224D ol ol of Szl 2 EA17) None ©.% H) 3 F &

Azhg Fuoh

str.partition (sep)
swﬂﬂ%qaqhﬂWﬂﬂ%ngqu%%fﬂﬂﬂ Sl R, A A, FRAF o 2%
Ror PAEIREL BHFUCG FEAIL AN A ¢owl, A AN} T HE G T
Aol e TAE R ES B F U
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str.replace (old, new[, count] )
BE R 22 old 7hnew = A TAL] BARES FelFTh A8H A% counr 7} F0] A,
9] count 7§ Bk X 2 U T}
str.rfind (sub[, start[, end] ])
& AL sub 7F s [start:end] Woll 533t 7 2 £AHE 9 P28 ESFUth A=A A
start 9 end = Sehol 2 AW 2 S|4 FUTh Adsie -1 & SelEyTh
str.rindex (sub[, start[, end] ] )
rfind ()2} BIFAL B EXANLD sub & 2 = Q= A valueError & 4o Yt}
str.rjust (width[,ﬁllchar] )
cezow Aud EAYL Do widh Q) AL EAEUT AAR fillchar (7] E3E-L ASCI 27
©12) & ALg3ho] Al VI Th widih 7} len (s) RT} &AL 2L A9 Aol TG o] wkehg Uk
str.rpartition (sep)
sep 7} UPA B0 2 LhehLb §1 2ol A AP v, R} 9ol gl R, TRA A, PR A
SEREoE PHHUIRES EAF UL TEA BANA Fow, F A W BALR 1 AE
Gt EA4d Ao R PAEFES SHFYh
str.rsplit (sep=None, maxsplit=-1)
sep & TRAFADR AHGFe] EALe] Yt Bol B9 & A=E e FUTh maxsplit o] Fol A8 7
T 2% oA A maxsplit 2] F&o] £ HUTE sep o] AFH A ¢E At None oW, FRALE BE
W ZAZF ARG HUTE QBZ A EElote A ALY, rsplit ()= ofefell A AAE] A=
split () A9 &Y
str.rstrip( [chars] )
3 FATE AAD EAL Y] BARE S S5 U chars QA= A AT EAF A s A ot= A+
AUt} A2k A1) None o] 21, chars A1) 7| B e 592 A A TR FUTh chars AR
A A7} oh Utk BE gt 2 ge] Al AE U
>>> ! spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')
'mississ'
str.split (sep=None, maxsplit=-1)
sep & TEA EALE AGote] FAL O Sl Dol 52 BAEES ¥ F U maxyplit ©] Fo] AW
|t maxsplit 0] o] +HFHUth(WebA, 2] AE = H maxsplit+l 7§ 845 7HA A HUth.
maxsplit ©] A1 QE ] kk AL -1 o] gt & o Aol gl Ut (P 3 Be 8o vrEol U Th.
sep o] Fol AW, ALH TRAE Bol A b3 ¥l AL S TEFE A0 BT () B0, 11,
(2" .split (', ) = ('L, v, 12" ] EEHFUD. sep AAE oY EAZ FAE = AU
(S 50l '1<>2<>3" .split ('<>") £ ['1', '2', '3'] EEHFU. A3 FEAR N
TALE R ] & =HEY
& =4:
>>> '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 2| g7 None o] W, HE B¢ A Fo] ASPUTH: A% A B 2AE B 7
EAg 2550, B0l ARt 5 TS ZYANE A AT o ¥ EADL £
GgUth ARAow, W BA4Golt FUEOE T Y8 B4AL None PR L H (1 B e
Zh.
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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] )
AAANA U EAEY € Bl RES

£ ohES TPHA 2%

Z#Z Ut} keepends 7} F O E Fo] R A &

= AT LE

ol M E+ thg & AAdA s Uth 53], AAe +UMAE = 97 & 23U oh
B a4
\n =47
\r el A gd
\r\n dEREEEE -k
\v == \x0b /\zl 1%]
\f == \x0c %JJE
\xic 5 TR
\x1d Iw TEA
\xle g IZ= &2}
\x85 S Z (Cl1Alo] ZE)
\u2028 = 74
\u2029 T TEA
WA 320140 W \v £ B B AA BE) 2AMG U
o =4:
>>> 'ab c\n\nde fg\rkl\r\n'.splitlines/()
['ab c', '', 'de fg', 'k1']
>>> 'ab c\n\nde fg\rkl\r\n'.splitlines (keepends=True)
['ab c\n', '\n', 'de fg\r', 'kl\r\n']

FEA AL sep o] FOI L W splic () F B, o] MAZE ¥ AL el A ¥ HAES F
F3, g S uES A 28 HEA st
>>> "" splitlines()
[]
>>> "One line\n".splitlines/()
['One line']
v Hd, split ("\n') & o] 2A FUth
>>> "' . split ('\n")
['"]
>>> 'Two lines\n'.split('\n")
["Two lines', '']
str.startswith (preﬁx[, start[, end] ] )
2214 o] A xqﬂpreﬁxi A&t True § 5851, 184 oW False § EHF YT prefix =
Fuzt st JFAEY FEolE % 21%14&} AN A siarr 7F A ZE H 2 9 x| A AALE A&

ok A9 A end S AH3-5HH 315 91 2o A] ] 30
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str

str.

str.

str

.strip( [chars ] )

A} 3 FATLAAE AL EARES S F U chars AAFE Xﬂﬂf’a‘% A QS A=
TZ}Oﬂ Yy ok A== A None O] 2H, chars AAF2] 712342 W2 A ASEF St chars AR
HFAR Hol Az obdyeh 2 g 23] Al Ag Yth:

>>> ! spacious '.strip()
'spacious’

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

71 HRE] AW L FY chars A4 5] BALONA A AGUTh BAE chars o) 9 B4 A
Foll £ A % A £2F w7 W BoIA A ARG LTk Bl A% fAFSE 5] £ Lk,
g 5

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

swapcase()

PEAE AEAZ, 7 92 upx7hx 2 H 3 3 22149 9) _3_,\}%% =215 Uth s.swapcase () .
swapcase () == s 7} WHEA A YA bl T 5HIA 2

title ()

dol 7k ol EAtE Al e Ye A Eabs 22 A H S EApde) A8 Ao WAL EeF UL
oAE EH

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

o] YL EL ol B AT A0 Wi e o] S9A oS Ag T o] ol o
G B AT, 5} £ ohEAER /L Bl AAE FABTHE AL W, o]
Aste Aot obd £= QgL ch
>>> "they're bill's friends from the UK".title()
"They'Re Bill'S Friends From The Uk"
A G Aol ol EAER o] B A P FAY 5 ATk
>>> 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 (table)
7t EAE AR AREE AL B AL BARS EFUT wbleS  getitem ()

2 EF AL FASE AR ofo} St HE 1 ol A U2 ULk FUTE EAE (A5)
2 QAT wble AR T TFE 3 SR 2H T UTH I EAE S ol 99 THE BAER
WA A S EAE G BHAL BT A EALAA T EAE AR A
None € E#&Ut) I A& A7) AR 2 A S 93] LookupError ol & 4o 1Yt}

str.maketrans () & AF23te] o2 Ao Ex o Exlujg oz HE HE WS s 4 95yt

Axd FAF g ol ek Hoh A H2HE codecs BRES FATFAAL

=
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str.upper ()
RE A2 BEA 7L EAR HSHE EAE Y] BAHR S B E qq. s 7} Al o) & Qe B2 285
w23 Ao U e W37 Lo (Letter, thE#h) 7F obd -7, ol & 0] “Lt” (Letter, A 5 A o] &),
s.upper () .isupper () 7}False Q] 4= Q) Lo TN L

AEEE HEA AR SRS FUDE BF) A4 3130 s o] it
str.zfill (width)
2ol 7k widih Q) EAHLE THE7) 93] ASCI 10" B Q%o A FAL) BARES B F LT
ux=
o

ke ‘:'E Ao (r+r/ - )E% & Ex}o] 9o 0}1/]3}-,4 01] PIDRE
len( ED]—Z‘Fﬂq-ﬂ% A Q] BardS ST

& E4W:

>>> "42" z£fi11(5)
'00042"

>>> "—42" z£i11(5)
'-0042"

e P ER R AR
= U str. format () AEH o]
Urth o] e 3t HAE Zujgof oS

TZ}Oﬂ A= SH7HA] 73 W A2 23 U th & AARH(EER). o) A2 EAE =)
AARLEL S Ut format % values 7} Fo A W (format -2 EALE AU, format Y52 5 H3 1
£ 07 ol 4] values & S A2 E AP Uth o] A= C Aol A sprintf () & AHE3H= A vyt
format ©] 3} QAAE 831, values = Y ¥] & AAl & O"\‘/]“/‘ri A ko, values =
format = AFG o] A AH oh= FH Fo T2 FIZol AU Y i 7—’.“4] (& Eo, 94 g]) o]ofoF ghch
A A= F 70 o] EAHE 238t th33 22 743 84 5S TS, HEEA] o] AT E Lelof
ot

1.

]

o oS‘L

>1> (A
ot rfr
= ol

o\

—

o\

"4 gAY A A YERE Y T

2. w3 7] (A AR B3 SRRl EAE S Al dag FAF UTH(ClE £, (somename)).
3. A ST (AE AL R WS {39 Aol 4TS FUh
4. a2 A= F NG AR '+ (faBEaa) 2 A, DA F2 values T thE 84004 99
3, W3 A H 4 %E%Jr*d“:ﬂﬁ A Hol gtk
5 AUE (A AR L () vl AU EZF g Uth T (laHEla3) 2 Asd, AR AU s
values 5] th 8204 3] 3, MET gh2 = FHof Fuch
6. Aol =R (A A
7. W R
SEZ AT YAV (ot g §) A A9, EAG ] Qe M A= BEA] 1y 2} 0L F o
a29Mvee i 71E 232 St Bl 2ok Utk i e 2 WS g o FE dH
Tk o & o
5

52 Chapter 4. &3



The Python Library Reference, = x| #] 7 3.8.18

)

quote types.' %
2})

>>> print (' has
{'language': "Python",
Python has 002 quote types.

"number" :

o] A+ ARAE AT fls Ut (EAA A WS S50 A2 dlE gy eh.
A% 2 EAbE v 2SSyt
= # | %
1
! gk A 2bol] “o Al A (oFef ol BefH o JFYTh = AHE T
0" A2 A X A5 022 A
= Aot g Aoz gt (s ot FolA™ "0 WgEY A Fyrh
(@) RE e M wRel whEef Xl 4 ohell Wizke WAF UG (EFE W EAE YU
h.
Tt [ RZEACH o ) PEF el FAYT(  ZH T AT/ YTh
Aol £A32F(h, 1, 1) £ A 5 AR, st oA B 8kA] 7] W FAF U - o E 50 51d
€ %d g Esyn
A P2 o e Ytk
S =
3 E
d ] e A AR R
i FE e A AR R
o' | #2874 3L (1)
R RS i e - e A 6)
xRS gl 1635 (R EAD @
X BT JE 1635 (HEAD. 0)
‘o' | BE AH A FA (SFAD. €))
‘B | s e A5 FA (HEAD. 3
R R (%)
T RS A A A )
g | HEAFH B AFTIARG AAG AL S Hop 2] of o A A S P A AFStAL, | (4)
22 o A5 A4S AU .
T EE 2 A A, A AR A I K A G e ARG A AN, | @
18A G0 HAF I 4 AR
o' | YA AT EE Zol 1A FALS FEFH Y.
T EAE Genr ()2 PR ol AAE AT, )
's' | WA (str () & AEst] sfold AA & W) ®)
'a' | A (ascii () 5 AHESEe] stold AA S W EF Y. )
s | AAE WS A a1, el e A EAIH U
rE:
(D) HA B A2 3 A 2 kol A 8K A A A (00" S A AU
() A FAL A AR 2F o] AP 10x' BE 10X ("x' U 'K §F F o] AL A8t Lk o)k
g & A ey
3) tA B4 2 FA ol A7 HeA ke 3 a4 E 2T
ALEE 2 ojst AEl e & A4 st 7|2 g2 6 YUt
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28T ol 9202 A A A BHUTh

=
A=

AEEE 251 A9 & A E 235 7 &g 64T
=i o

A QolE AT OB R, 5 WIS BADL Lol 1\0" 0|2k AT BT

#do g A A ks Ut

R
)
w
=2
>
2%
oM,
i)
N
)
o
o
(9,1
()
tlo
el
rr
My
R
=
u)
rot
o\
Hh
2%
rit
rlo
An
rr
o
Q
2%

4.8 vlo|] ] AP XA 3 —bytes,bytearray, memoryview

AL pbytes & bytearray QUTE o] AEL memoryview ol

Hhol Y 2] HiolH & 24357] 91 A | Ed 2
ol A A= =, b2 vtel 2] AA S v R 2o HALglo] 28] A M3 22 EE & AT

array 282 32-0|E A9 IEEE7S4 WA = 5 243 22 7|2 tlolH Y T84 A= ALH

e},

4.8.1 nvlolE 4 A

Hpol =g A& B v E59] B9 AW AUtk B F8 o] Ue] ZRE S| ASCHEAE A0 L
Z]Mho 2 BB, vho| £ AA & ASCI S Hlo B2 &%) & wlek RR T o] ¢ 47 WA =8 A3 5]
cherst o &

eWoz BAY ARG DY B Ut
class bytes ([source[, encoding[, errors] ]
ARz, vl EQ B H 2 £ L A 2lHE 0 AL ZA Db FFAFF7HE v o] thE Ut

e Aol H:b'still allows embedded "double" quotes'

e AZ=wWL2X:b'''3 single quotes''',b"""3 double quotes"""
ol EE 2lE doll= ASCH #A T S & Ut (AAH 22 FEJIYGFA AA S Y. 127 B &
Hhol i 2] gk A A o] A o]z Al A E ARG-SEo] vle]| E glE Hof| Y HafoF Frh
AL 2lE 2] B9 v A 2 vpo] E 2B E 2 o] A o] Z Al A A B E v &4 36t 7] S 6l
r FFAE A E 5 A5 U A9EE o]aA ol Z AJFAE 23eto] Hlo|E QD 2lH E o] thdt
3 2] o] o g ZHA| 8F W] 8- strings & TR A] L.
HlolEY gE 8 1 AL ASCIL 9| AEE 7|6l0 2 31| vh Hlo]| E A= ARz Ao By
A DAY AL, B2 ZF g2 0 <= x < 256 °] HEE A TF Ut} (o] Alghs A ubste] oL
AZ=8HH ValueError & 42U, o] 212 W2 Hhol v 2] 4] o] ASCI 7|8k 8 45 = 3Hstal d 7
HAE A duelEe s 7854 242 5 AA T, 429 vieolvg] tlo]gof dutaor A8
TEIUSS A2 JF AYUT (H2E A7 eSS WEH o2 ASCI T 3o ofd vl g
tlol B P Alo] 2§t th7) vlol8 &4 22 ojoj U,

AN, vfo]EQ AA= of 2] 7HA thE o' s 5 A5 Uth:
Jo]2] 022 X7 vio] EQ AA: bytes (10)
* o olHHEERH: bytes (range (20))
e 3 ZR2EFS F3) 7]<E vlo v g] v o] ¥ HA}: bytes (obj)

W& bytes = ZFZSHA 8.

m\l

AC)
o 0
o
o of
it > >l
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31;
_\:

) shute] o) £ o t)-g-5}7]
49Utk mehA], vhol = 8

el 16315 whol U] o8& 4wkt o
BEE PEREBEEEEESEET R R

classmethod fromhex (string)
o] bytes Ze & WA E= AEAE AAE HZdf A vl EE AAE S5 U 22
g2 vlo|E & 7 719 167 T7PE§;H°1°F 3t ASCII 332 A Yt}

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

WA 370 A WA o)A bytes. fromhex () = AF o] AWul ol gt ExF o) 9= 2E ASCII
TS Ay
ol EQ AAE 1634 FH o2 HEsH7] 95t S 47} 5 th

hex ( [ p[, bytes_per._ sep]]
2’2o uho Entrh2 AEl o) 16742 £ AT EAFY AA S S F o

>>> b'\xf0\x£f1\x£f2' .hex ()

"FOFLE2"

16205 £ALE o 7] 47 A9, S9o) AL DY LA 2ol sep o) AT AR
4 AT 712 A 02 2 uho) = Afolof 4 LTk 3 ¥ A4S A bytes per_sep 7)) W5
AL AAFU G5 e LEZA, S5t AR A £ 715 AXE ALk

>>> value = b'\xf0\x£f1l\x£f2'
>>> value.hex ('-")

'fO-f1-£2"

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

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

'55554444 4c524c52 4142"

WA 3.50] F7}.

WA 3.8 4 M o]Al bytes. hex () = 16315 = 2 9] vlo] E Alo]of 7 7| T 5 4F Sl 517 Sl 5l
XA A sepT} bytes_per_sep W] 7| H4E XLy}

M| E @ AR £ o) AAACRESD A ol 7] whgol, vol £ D AF b of s, b

Tk ¥, b[0:1) & Aol 19l ufel =& AR 4Pk (o] AL A AT Zetol 4 BF o] |
A B AE 247 B2 F U Th

HlolEd AR £RL AHY FA (... ) & AEIET, $F bytes (146, 46, 46)) KT} F8317]
W QUTh List (0) 8 AHESHE ulolEQ AN E G4 A5 el AER WHT 5 AFUTH

B3 shold 2x AHE Aol A Bl A 2.x A2 =0 A 8] = 4D 2.x7k g wol v 2] o ol B ol A
S A TS ) R A 6] Yol B A Aol 1A Aeich. ol ofo] o] 14
8-HE B s A AP on GUILE HAEL Yo £7b8 AL st 519 T84 A A YY)
7o) 1 3.x o A, o] 2] 3 S A1 A A Ak AL Th- 88 E who] ] 2] Hlo] Bl 9} fU T HAE Zhe] MBS
HHEA) WA A o] o] of B0 Wo] E @3 £A-G AR & G4 Th ok H g Uk,

=
r\l mﬁ

;1

r]o
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4.8.2 vlo|E u g A A

bytearray A= bytes AR Q] 7hH ¥ J Yt

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

vho] E afj g A Ao st A& e E EH-2 floy A B
e Nl AAEH A WE7]: bytearray ()

o FojF ZojoJ ooz AQYPFA 2B WE7]: bytearray (10)

* B9 olHY

e W3 ZEEFE Sl 7| vtoj 2] Hlo]E HA}: bytearray (b'Hi!")

wpol = w2 27 & 7w o] 7] ol vko] = T} vhol = w2 €14l of AE o] BE vhol =Y
vlo] E i @ AAtell H3l, 7hi Ald A AAE ALy
W bytearray & ZFZ3HA 2.
271 163155 2] Sl whol =0 63571 w20 16319 vl 2l ol el
SUTTRENAAC A U e R S MR el i I A
HAEE 25Ut
classmethod fromhex (string)

o) bytearray Seh2 WAL Fo 2 £4E AAE t)m YA vhol = WA AR E Sel B ch
TAE 2 vho| E F F 79 16 - 57} 23 of oF 3] ASCI 332 F-A] g Yt}

55 3o] HEUh

fr

m\l

e

ZHE:bytearray (range (20))

l

[¢)

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

WA 3704 MA: oA bytearray. fromhex () = A o] ARl ol EXFo = L E
A R

HlolE vl AAE 1674 B30 2 ¥3ely] 98 AW 47 45Ut

hex ( [sep[ bytes_per_ sep]]
AArE A0 ulo]Enrt 2 Bl 16542 B3 EAF AAE SelE T

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

WA 3.50] =7}

WA 38 A WA : bytes. hex () 8} BB, oAl bytearray. hex ()£ 1674 E 89 Hlo]|E
Abolol] & 715 & A 87l A8 A & A sep bytes_per_sep Vi 7] W& A AU}

HlolE wld AA = Fo AEA (B 2ELLFAD o] 7] w &of], ule] E vl D 214 b ol al A, b[0] & Z47}F
Huch 9, b[0:1] = Zo] 1< vlo]E vl AA 7 GUth (o] AL AE AT Eefol A BFE do] 19
EAEES A HaE EAEFG 2P Yt

vhol E wj d A A 9 E < HMEOE‘ g e d P4 (bytearray(b'...'"))

bytearray ([46, 46, J) B S37] Wl E YUtk list (b) & A3 E vlolE vl E AAE &
A AL P rER tﬁiﬁii %IJD}

\1>

4er

FBLr
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4.8.3 vlo|E Y 3} vjo| E v g A4l

Mol = st wol= e AR 35 AL A0S AAFUTL JAEL Le 3ol ALY oh}
£ bytes-like objeci9h 4% SR UTE ol FAY 2 A, 05 glo] AU AR BN EFY 5 A%
ek e, Aot M e e o] A Ao el el £ 9l reh

Ha: who| =g ul uhol £ w1 A ] MAEE AT 2AAL Wobol A hgyith 2 AL WA=}
Hpol E L QIAHZ G814 ks 23t nh A AU T o8 o, T3t 2] A48l of gtk

a = "abc"

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

a = b"abc"

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

Q3 wlo] = © uho] E W Q4 ASCH B8 vho v 2] §42 AR saw, deojo] upol e Hloj e =
29 & o) 3ol oF Ttk o 3 A g AF-L oleol A e,

B3 028 ASCIL 7] ¥ A4+ A18-510] ASCIL 7|9 4 2.2 A4 A 92 o] 2] o) e & 2 atshd
dlolE 7} 4 4 Y5yt

o] EE 9 upo] E w g AA| o o gt th& HlA E= 499 vhol g Hl o] Bl e} A AT 5 AU T
bytes.count (sub[, start[, end] ])
bytearray.count (sub[, start[, end] ])
H S [start, end] A A A B A A sub 7} 5] = A il T84 S5
Stend = EetolA~ F7H S 2 AP YT
AAG A B AD2E 999 bytes-like object Tz 091 4 255 AFol ] B4 4 A5 Th
WA 33004 WA A B AJFAE 00 4] 255 Abo] 8] A4 583t

bytes.decode (encoding="utf-8”, errors="strict”)
bytearray.decode (encoding="utf-8”, errors="strict”
Fold elEgR Y Ungd EAAS &
%Eﬁﬂﬂm“°”ﬁﬂﬂﬁﬂﬂ%%*dﬁ
LFH7} Qo™ UnicodeError & 4278

9} codecs.register_error() & 3 5 =
AmTe) B Hew v E A A0S BRI L.

A Q1 2} start

frt

=
=

u
b\
AW

o}

2

_V‘E‘v
o)
£

L2 ryutf-8' YUYt} errors = T}
HZFL 'strict’ Qd], A4FH
3l ZFS 'ignore', 'replace'

th o2 A2 78 BA L. 75

rﬂ N
Lol
lf
o
i
il
jinA
v

3z encoding QAAVE str ol AEstH GA] o] EGol L} vlol E v g A& s 8 §lo] 499
bytes-like object & A7 A QP& 5 A5

WA 3104 R 719 = A Ao 715 5 Ut

bytes.endswith (suﬁx[, start[, end] ])

bytearray.endswith suﬁix[ start[ end]]
Hpoluf 2] tl ol § 7} A B A suffix 2 24 True & S8 F 3, 1&‘11 $OoW False & EF YL
sufic = 202 S AEIALEY BEel @ 2% AFUTh A8 A sarr 4 AFH W 1 AN A AAE
AT AE A end B A-&-31R 815 91 2 o A o,

H &
AME Hu| AHE) = 499 bytes-like object D 5 A5

kJ
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bytes.find (sub[, start[, end] ])
bytearray.find (sub[ start[ end] ]

A B A A2 sub 7) g 8fo ] [start:end] el 533t= 71 &2 dlo]g 9 ¥ A2E S FUH
A el A 2} start &} end = ol BVIHOeZ IAH YL sub 7 YloW -1 & EHF YL

AL B A F2E %]9494 bytes-like object <= 0] A] 255 Apo] €] A 4 lF Ut

i find() MIANEEsub o AAE °‘°}°F?=_ Z3-7-oll e AR-g-sfl oF Stk sub 7F FE F AL AA

S RE Beole W in ALAE AL AN L

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

WA 33004 WA A AR 2z 004 255 Abol o] H4 = 3 g3k

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

=
A B A D= 09 bytes-like object T 55 Abel9] A4 4= FUTh
WA 33004 WA B AJDAR 00]| A 255 Abol o] A= 583

bytes. join (iterable)

bytearray.join (iterable)
iterable ©] vtol v 2] Hl o] Bl A| A5 o]o] Eo]7] Shulo]EQ = vlo|E vl g A& 3 F YT
iterable | st r WA} 7] €} bytes-like object 7} oFd Zko]l YW TypeError & 4o Urth 245 Aol
O] FEAE o] A EE A|lFot= vlo] EE o] vio] E v d A i th

static bytes.maketrans (from, to)

static bytearray.maketrans (from, to)
o] A WM Ex bytes.translate () o A& 4 9
09 2 91X0) Sl EAZ GG from T 1o
FUoh
WA 3.1 F7}

bytes.partition (sep)
bytearray.partition (sep)
sep 71 A& ERLRE A OIA A WL e, TR ol e g, TR A, TR 28
WOoR FAAIFES HFUN TEAVEAS A FoH, A AldAef EAREY T A S
E}E EF g A atolEd e vlolE mfjd AAE FAHE-FES EHF UL

AA S LR A= A oo bytes-like object B 4 55U th

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

bytearray.replace (old, new[, count] )
REAMNBADLold 7t new & X2 Al F A BEAML S =T
9] count 7§ B X ZHg ] T}

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

o
é
>
[\S)

L = | =
— T A=

W s e, from o 3
= bytes-like object &} oF 3} 2 0] 7} Zrolof

Ut} A=A AR} count 7} 0] X H,

iz

4
ol
>
>,

Far: ol M= ulo] E vl WA 2 Al x| ol A FAekA] kst - RAHA e 42
A AAE WUt

bytes.rfind (sub[, start[, end] ] )
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bytearray.rfind (sub[, start[, end] ]
N XA sub 7} s [start :end] o] S35 48 2 A2 AHAS SeiE Uk A4 AR
start SV end = &80~ B7|Ho 2 AP UL AAsd -1 & EH =Y}

AAE A B A 2E= D29 bytes-like object T== 00| A 255 Alo] o] A4 4= A5 Tth
WA 33004 M A B AJDAR 0] A 255 Abol o] A4 &8 F

bytes.rindex (sub[, start[, endﬂ ] )
bytearray.rindex (sub[, start|, end] ] )

rfind() & B SA T A B XA sub & 2 5 §le BF ValueError & 42 Yth
AT B A D= Q09 byres-like object == 0] Aﬁ 255 Abol o] A4 o s YT
W 3304 WA A B AJEAZE 000 A] 255 Aol A= 3-8

bytes.rpartition (sep)

bytearray.rpartition (sep)
sep 7} VHA RO 2 Lpehb Ao A A ALE e, T8 9] Qe R, T84 AR, 2 EA
Adecrees 2adsnge gagin 2ol uday god £ 0 W ud=d we
UNENEEFEEE R E PEPCEREE LR E Rt Nt

AT LB A= Q9] 9] bytes-like object D 5+ Y5 YT

bytes.startswith (preﬁx[, start[, end] ] )
bytearray.startswith (preﬁx[, start[, end] ] )
vlol v 8] dl o] E] 7} A B H prefix A2 True & E8]33, 182 $ oM False & S8 &Yt
prefix = 233} e AFAIEY FEol B £ FUTh A9 sarr 7 AT A 2 A XA AAE
A AT A8 A end & AL-83H oD ) Aol A ¥ E ST oh
Y

A
AAS HFAHE) = 999 bytes-like object Y 5+ Y5 T}

>.
o

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

B 7hs 8 A AL delete ©] R ¥l EE Al ASELL, YA vl ES S ol W ® nfsg g vho] E
Oﬂowru} 1E i G A ] BEAHE-S E8 5 U Th table-& 2 0] 2561 vl E G A o] of oF T Th

bytes.maketrans () WA EE AF26to] HERXE WS 4 95U Th

=
B2}E 2] 7] vt 3= M3l = able A AFE None &2 A A A 9

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

B 3,690 4 WA : ol A delere = ) 4= A% A AF Uk,
Hho] £ 2 vho) = ]G A A of th 3k k-3 WA = = ASCI 53 vho] L 2] G 419) 4§ AT 718 54
2R %, 4 A AAE AL 902 wpol 1] 2] o o] E| 9} T A8 5 Tk o AAe] ol »
MAEE B Ao A A5 e oba T4l A2 ARE ATl o544 2.

bytes.center (width|, fillbyte |)

bytearray.center wzdth[ ﬁllbyte]
Zo] width ) N A22] 7hgdoll 43 AA o] AR S SeF Utk A4 fillbyte (7] 312 ASCI
o] ) 2 Agskel AU byres A A9, widh 7} Len (s) Bk A7 22 A9 D)
RE R E =N

e o

Ha: ol A= Hhol= Wl WAL AR A B8 Gt WA A = ALERA G
A AR E g

bytes.ljust (width[,ﬁllbyte])
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bytearray.ljust (width[,ﬁllbyte])
%ggg AEE AA S BEALE S Do) width 9 A|A2E S8 S Ut XA H fillbyte (7] 2 3H-2 ASCII
2so)2) & A8 o] AGUTh bytes ARG AL, widih 7} len (s) BT} HAY 2 A $ A2
PE Pt

3 o] WA ES vio]E wjd M2 A Aol A S deUtt- HAHA e B2 A T
M AAE Ut

bytes .1strip([chars])

bytearray.lstrip( [chars])
A Hho] E71 A1 A8 A BAHEE SR L . chars A2 A 212 ol £ 4 9 A5 o]
H e AA2GUT- o §-2 o] B E 7} B% ASCI E A9} AHEE the A2 whd g ok, A2k A
None O] 2471, chars 21 410] 7] E7HE ASCIL F & 7] 71 S5 Bl ok, chars A= A A7} ol eh;
RE 2ol AAF U

>>> b' spacious ".lstrip()
L}

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}

Fa: o] WA =9 niol E v g M2 A A e oA B AR kUt HAE A o= A2 A A
A AAE YT

bytes.rjust (widih|, fillbyte |)

bytearray. rjust(width[ ﬁllbyte]
° eﬁog AEE AA ] BAFELS 2 o] width 9 /\]:T‘J/\E Fga:}i—w:} A A4 fillbyte (7] £ 7} ASCII
29| o] A~ /\F‘-’*o}oﬂ A5 QD} bytes A Ol -5, width 7} 1len (s) BT} 2 AU 22 35 A

RER AN

Fa: o] WA= ulol= M WAL AAelol A F A GHUTh- BAH A b A P2 G4
A A E BEU

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

bytearray .rsplit (sep=None, maxsplit=-1)
sep & ;fo} A]%*E AR-8-3tod Hfo Mal /~l 2E 2L B NEAFAE Uy Yt maxsplit ©] 0]
A 7+ L2 oA 2 o maxsplit A & l FF G Uth sep o] A=A A Y None ©] H, ASCII
B9 EATUOE o] Fo] A BE AH ATA ErRAds. eeRad was Ae Adu,
rsplit ()< ofefoll A 2pA3] A= split() S 2

bytes .rstrip([chars])

bytearray.rstrip( [chars])
ARH P vlo| EZF A A" A ALY BEAMHE S FHFUTH chars 1A= A AT vho] E 2 A4
3k bl uf e Al AL YU o] -2 o] MAEIL B ASCI £ A9k ALg H The AH S whed gk,
A2k A} None ol hH, chars AIAHS] 71 gk ASCI 32 A A 5= % S Th. chars A= 4w 4}
7 obgduh B 3k 2ol AlAE Ut

>>> b' spacious ".rstrip()

b’ spacious'

>>> b'mississippi'.rstrip(b'ipz')
b'mississ'
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A A& upol & gre] ulol v 8] Al AAE 29 byres-like object Y 4= 92U T}

Fam: o] A= Hhol= g WAL ARl A B A5 Gt MRS A = AFEA G
A A7 E g o,

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

sep & TEA AAANE AFGSEo] vlol v g] Al AAE 22
Xlﬂﬂ7°"7P°P 7%, A ™ maxsplit &0 g Ut}
{AE ZHAA UTh. maxsplit ©) A JH A FRX AL -1 ©
BE 2o Bt Y.

sep o] FOIA ™, A&H ?—EZ}%%OW Wl AE /\134/‘%—? tHe A0 2 gyt (e & =91,
b'l,,2".split(b',") & [b'1', b'', b'2'] EEFHFYLhH. sep AA= BEHIO|EAFALE
742 F dFUT (& 201 b 1<>2<>3' spllt(b <>') = [p'1', b'2', b'3'] EEHE
yoh. AZE 22 R A AAE U3, U AAY Joll e} [b' '] Y [bytearray (b'') ]
E EHFUT sep A A= 2] 9 b)tes like object 4 4= 9)\{5141‘/]—.

dE Ed:

o] AE /\]':{ﬂii 5t maxsplit ©]
wetA, B2 E = Y maxsplit+1 719
el et ol A the] Gaut (b ol

—_

Hm

>>> 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 ©) A% 2] %A None o W, ThE £ dare]Zo] 48Ptk A4 ASCI B9 £A+ B8
FEAR 2533, AL G o 53 UL 2P % AT A AT 2o W A DAE A
FEUTh ABA R, W D2 ASCH U o2 T H AALE None TEAR 1 d () 2
EeE U

g s

>>> 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] )

A} F ule| EZF A AR Al L] BARR S Y F U chars A= Al A S vko] E A ghe A A
3l kol g] Al A2 U Th- o] 2L o] WA Z7} B ASCI £ 249} AL B Tk AL kg g ok
2= 7 U None o] 2HH, chars QAAFS] 7] k2 ASCIL &9 = A A St =5 Ut chars (A= A A
R A} obg Utk RE gk 23] A1AE U

nlm

>>> 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

Fa: ol M= vpolE g M A2 A AL ol A F2EHA] ks U th- WA A b A 2A 3
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M AAE U T

HRo] E i & A A o tf 3 o5 vl X E= ASCH & 2t vhol ] 2] @A) AHg-2 7FA st 91l 9
olgfoll A&t <tk o] Ao npo]E v @ vl X = BT A A2l o A AHE8hA] FaL th Al

= A4 g o,

bytes.capitalize ()

bytearray.capitalize ()
7} upo] £ 7} ASCIT 2242 3| 45 1 3 9] vho] Ex AR, o A& £ BAR BE A @2 A}
2= EHFUTH ASCIL HFo] EVL ol d 52 WA A ¢ A

Hho] =g 2
skl o
SEEE

= =

FaL: ol Ml =2 vpolE v g M A2 A AL ol A F2EHA] ks U th- MRS A b A2 A 3
A AAE Ut

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
EEASCH ¥ A=< @AY @34 01X & 2 7]l e} spibit 22 o] 48] ASCH &5 o] 22 ] 25}
A D2 BEAMRS S5 UL ¥ 9] A+ tabsize vlo] Enprh AT U TH (7] B 312 80]11, 40, 8, 16
SOl ¥ AAE AZZFULH. A/ DEE FA67] fof A ol 022 AAFH I A FLE HEo|E o
2 AAE YT ulo] EZFASCH | 2 (o' \t ") o] ¥, @A do] th3 § 92} Zotd w744 st
o] el Aol FAZFAFIE YT (F A AHAl = A A] ks U th) @A) vhe] E7F ASCIT 7l 3
A \n") = ALA 2D o'\r") oJH BAFH L A & 002 HLFFUh thE HpolEE
HAE A g BEALE L @A A2 A4S wff vpo] EV} o) DA TAIE =] A gle] 14 F7F

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

b'ol 012 0123 01234"
>>> p'0I\t012\t0123\t01234"' .expandtabs (4)
b'01 012 0123 01234"

Bx
B
o
>
2,

Fam: o] WA= vhol= Wd WAL AR A FATA U Th- WA B A5
A AR E BHE

bytes.isalnum ()

bytearray.isalnum()
A@2ze BE vlo]E7F Gubyl ASCH ® 2} £ ASCH 4 5ol AlA27t wlo] 97 @
o9 Trued E8 TN 2187 o ralsed S F UL €38 ASCH 2+, Ald A
b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ' ©f Q1+ Hlo]lE ZF] Yt
ASCIL A A4 = A2 b'0123456789" o] Y= HiolE ZFelUth

& EW:

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

>>> Pb'ABC abcl'.isalnum/()
False

bytes.isalpha ()
bytearray.isalpha ()
ABze RE wolEsh E5Y ASCH EAoln AB27 W] 94 %O True

E 831 21¥8A ¢goW ralseg =8 FUh & ub8l ASCII +72&, Ald &
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ' o] 9+ uHlolE 3z ¢
U},

d&5 Ed:
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>>> pb'ABCabc'.isalpha()
True

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

bytes.isascii ()

bytearray.isascii ()
N A2 o} QAL ALY BE who] E7}F ASCIE True® T8 53, 13X $OW Falsed &
2 Ut} ASCII vl-o] E 2] H )&= 0-0x7F YU th
WA 3.7 =7}

bytes.isdigit ()

bytearray.isdigit ()
AB22) BE vho] E7LASCH 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 xo] Aok o] ASCH AF A7 931, ASCIH 2 A7 QLo Trues, 12X YO0 W Falseds
R
e

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

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

ASCII &8 A= A A2~ 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 ()
N A29) BE po] 7} ASCI 3 0] 3, A @27} o] A o’ Trued 25 19 A Fow
FalseZ E2]& Ut ASCII 39 E2t= AJFA b \t\n\r\x0b\f' (A oA, &, & ul&, 72 A
e, o4 8, & ) = vtel E g th

bytes.istitle()
bytearray istitle ()

Al A27FASCH A & Alo] A0 Al A A7 QLA F O TrueE S8 T3 187 oW Falsed
SHFUTh A= A V\”«] gololl th3k 2HA| 3 W82 bytes. title () & FRFHAL
dg 9
>>> b'Hello World'.istitle ()
True
>>> pb'Hello world'.istitle()
False

bytes.isupper ()
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bytearray.isupper ()

A 2o A& ko] ASCH & A7} 9131, ASCIH A B A7 Gl Trues, 12X oW Falses

EHEFUoh
qs =4

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

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

ASCII &2 F A= A] 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 ()
2 E ASCI 2+ 3l & &

ol & Eu:

.

A2 WS A

rﬂ

9] B

o

b asieg

S

l

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

ASCII &8 A= A A2~ b'abedefghijklmnopgrstuvwxyz' o 9+ vlo]E kU th ASCI o) &

A=, A2~ b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o] &= vlolE ZF Y th

Far: ol Wi =2] vpolE g M A2 A ALE] ol A F&EHA] kiU th- A E A 2

M AAE U T

%f J% ‘}61%?

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

ASCIL & ZAIoA U vlol v gl A1l A9 & B|2EE EHF UL o] A=
newlines < AHE U T keepends 7} o2 F o X 2] 9k= 3 A3} &
s yth
S E=—ax

W=t universal

[e]
=
S a2 XFH A

>>> 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']

TFEAF A D2 sep o] FARLE W split () & EE], o] MIEE W AP 2o S Wl g|lAEE &

#3, 0% 2 B A 28 BEA et

>>> 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 ()

REASCI £EAE S AR, 7 9= np @A) 2 A 8he Al A a0 BARS S8 F U

d& Ed:
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>>> p'Hello World'.swapcase ()
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
str.swapcase () 9= &g vlol g M A A A bin.swapcase () .swapcase () ==

ol Ag 3 UTEH 499 FUTE ZRAEANA Iutg o g et &= A T ASCII| A Al o] A HEH-2
o2 4 3

3 o] WAES vio]E wjd M2 A Aol S daUtt- HAHA e B2 A T
A AAE s Ut

bytes.title()
bytearray.title()
o] 7} ASCI tf 2 AF 2 A ZHetal vrw 2] &
SHFUTH Alo]2 gl vholE g 35 A b2 JEH = %HHE}

oE =4

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

ASCII 2 F A= A B2 b'abedefghijklmnopgrstuvwxyz' o 9= vlo]E ZFY Ut} ASCI t) &
A= A]FA 2 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' ©f 9= vloE ZErY Yt} o2 2 E glo|E k2
A o] ~7F G5 th

o] Y EH L o] E IFXEL ALK T HE st Ao 5HAF A
AFSFOl A AHESIA R, ot 469 of 2 =
fste 237} obd ¥ AUk

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

A S A te] olEAE R o] et A B FHL S dEU T

>>> 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."

Fa: ol Wi =2 vpolE v d WA 2 A AL ol A F2EHA] kiU th- WA A e A2 A 3T

A A A E wHE U o

bytes.upper ()

bytearray.upper ()
BE ASCH £ 842 3D o EAt2 Wakat A

& =4

L
[>
lo
e
>,
rie
o
it
i)
i
A
o
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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

Fa: o) WA= vhol= WA WAL AAel oA A GHUTh- BAH A b A P2 G4
A A E w5,

bytes.z£ill (width)

bytearray.z£ill (width)
Lol 7} widih ) Al ALE BHE7] 93 ASCII D101 B A2 A2 A W2 BAES B F Uk
AR EE ATl (o' + /o )k $5 EAY o] ofeh H of A9t Aoz ALPUch bytes
AN e] AL, widih 7+ 1en (s) Bk FAL 22 A2 Aof AA~E BAF o,

dE 5d:

£

>>> p"42" . z£1i11(5)

b'oo042"

>>> p"-42" . zf111(5)

b'-0042"

Fa: o] WA =9 niol E v g M2 A Aol A B AR kUt HAE A b= A2 A

A AAE TE U

4.8.4 printf A€} vlolyz] g

Fa: of7]e] A E 29 A4F2 o] 7hA] AREHRl @ /FE (o5 Eol FEFX MU E Sut2 A 24
A Fake ) et s BAR SO dFUth A E Fhol FE = 9V YL A FEE ARoR
Futh

Hpel v 2] Al 2 A& 7FA 2R3 g A4k 2P YU th s AR (R ER). o] A2 Hiel g 2
e == Z] St Axbztet s FUth format % values 7k Fol A wf (formar 2 vleo] gl *]?JC?JHEP,

HAM = 07 o] 2] values &) 842 HAIFHUTH ©] E3F= C Ao A sprintf () &

AH-g-8h= 34\3’4' H =gy o
format °] 3t1}e] Q1 ]’% LT, values = 3Hte) v = A
format H}o] 8] A| @A AA| 7} A A st= UT-E__/] 29l 7+ EZ o]
of of eyt
A& A= F A ol e BAE e the it 22 P 4SS 28], WHEA] o] AR 1etof
itk

1.

=

A < g5yt 222 oW, values =

) 4
Ak e ol A (o2 Sof, SA 1)

o\

CE A WAle] AR e o,

2. 11 7] (AE AFS): 23 2 SR EXEY AEAE AP YTH(A9E £, (somename)).

3. 0% Ze) (0 A AR AR 490 Ao JFL F YT

4. A D Z (MY A v+ (faE P aT) 2 (A, AA ZL values FZ] THS QA0 A &3]
BRSNS el e S
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5. A% (A A L () theel AU g x (h2E e 23 2 A4S, A4 P st
values F22] th 840 A 81331, 33T 2 AU = Holl FYth

6. Aol AR (A= AR

7. g FY
2% QXL YA (& b2 0P F) 9 F9, ol el AR Aol gl WE WAL MEA] e
T2 uLE Ho]l 2 9o i 71 & 2S5 S FElE s o itk wiE 7= =0 E 3k i
o g By AUt o & E01:
>>> print (b' has quote types.' %

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

o] A% * AAAE AHEE = Ut (= AHA A w7 A4 HE 0] D837 WfE gt
W3 290 Exl= oS3 25y th
Z 9=
1
EE Zk A 3ol “Of Al A (oFe ol FFH oI AHUThH 2 AF U Th
K HEe 5 HM?“’OOEZH Yt
= HEE gt A& o= AP Uth(E thFojAd 0" W3E T A FYTh.
v (&Fo]2) BT gl Wl n Fof] TS0l 5 o NS FAFUTH(ESTE W EAE A Y
oh.
Yy BT EAC+ or - b ke FAUTHC T Zef e S AFTh.
Zol A2 (h, 1,1) E AT 5= YA T oMol A BReHA] 7] wj Zol] AP YUTh- o & Eo] 31d
=sd e syt
HE §32 23 25Ut
ERNIES =
3} E
A R JE AT AR EY
it B e A AR 2T
o' | 3 =875 3L @
| ZUPE Y- d S EeY ®)
x| EE JE 1605 (R FAD. 2)
X[ EE JE 1675 (HEAD. (2)
o' | HE 25 F AF B (EEAD. 3)
'B'| FF AFH A A (HEAD (€)
£ | By A AAS A (€)
P B AFA ARSI A (€)
o7 FE A FA AT ARG AT ALE D AA GEA L EAAFT AL AEIHL, | (@)
A ko AR Al ARt
G| B A5 HA FA AFTTAR TG R A ALYE Hop 22| GO g 22 A &P AS AFS3H, | (4)
A ko AR A& A T
o' | G ol E (4 = dol 19l ulol e AEAE S ST YT
' BRI Al AL (M Z2 EFZ S 2 AU bytes_ () 7} & BE AA). [€)
's'| 's' &= 'b' o] A oA ol 2/301]A1UH}3—5101°F6‘\4D} Q)
"a'| Hlo]E 4 (repr (obj) .encode ('ascii', 'backslashreplace) & AF&3te] BE 1o | (5)
A AAE A oh.
T 'r' = 'ar o @A o]l ufo] A 2/30] Ak AF& 5 o] oF gt} @)
'sr | A= MBE R ka1, Aol 's' EX7F RAH Y TH
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LT E:

(D) hA FA2 3 HA

A] i
() tiAl = *42&4‘5&&11%%}2—}01]41%@'oxvzﬁ%'ox'('x'w'x'%ﬁg%cﬂhﬂ%/\} 5} Lo wha}
A

LAk

A A A FFYTh

AREL 247 950 §E AUSE

(5) AL N o, 2Ee N EAp2 FY U,
©6) bres’ £ AAH QLU TE 34T 3x Alg 2o A= A AR A kT
ST AR 3x Al g 20l e Al AE A ek

(8) PEP 237& %

)
N
ok
=
ko

Zra:

o] A =of vpolE & WAL A A2 | A SR fmUth- MAHA e A2 3 A

A7 BEU

o B
PEP 461 - bytes 2} bytearray ol| % E 1] & &7}
A 350 37}

485 W F{

memoryview ARE shold TEL M T2 EE & A ke Axe) UR ol E o A} glo] Yow 4

QA FU

class memoryview (0bj)

obj & BESE memoryvics & BEULH obj £ W5 2222 AUt FULH W3 z2EB L
Al A= W AA 011% bytes & bytearray 7+ 15T
Amemoryview £ 24 = NE S 2=, A AA obj ol &5 AE = A A W2 e G gyt

bytes&]—bytearrayﬂ—ﬂo oo 7Hdsl o A R4 = s vlol|Eo| AW array.array 9
el gsogagLs 7]. 1

%
iQ
fy
L
:L

len (view) & tolist & Aol Z5 Ut v 19Yth view.ndim =

L o) Aol Rol i 24l A55 2y

Zdolot TS5 Uth itemsize O EBREETY &
2

memoryview = &glo] A AQd AL x5t

wE

>>> v = memoryview (b'abcefg')
>>> v[1]

98

>>> v[-1]

103

>>> v[1:4]

<memory at 0x7£3ddc9£4350>

(TF= soTAToll A%)
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(o] A sl o] A A M A%)

>>> bytes(v[1:4])

b'bce'

format o] struct RES) olE|H g4 A B4 5 s}l A9, A5 EE A5 RES ALeEQ
AT A QE o) Ske Yo shite) R4 8 ERF U AR v e B AL EE she 35E
;t FEE Ay & e A v 2 e i G99 udin 9] AE e FEE AN
9% LI 01714 ndim 2 7491 2 QU T A4 Wwe e N FEE ADAY 5 940

thg-2 no =7} obd G419 o Ltk

>>> import array

>>> a = array.array('l', [-11111111, 22222222, —-33333333, 444444447)
>>> m = memoryview(a)

>>> m[0]

-11111111

>>> m[-1]

44444444

>>> m[::2].tolist ()

[-11111111, -33333333]

345 A 7L 7] 55, R Bt AR Setol 2 B Qe AAG U 27 WAL e
AUk

>>> 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 91 0 1 (871 28 9] A0 w20 i A A AR R s st ()
== hash (m.tobytes ()) & ZoFYrt}:

>>> 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

HAIIANBT: A AR AR RE SRAALY S QT A Y0l B, L AR
Rs] + Al 7Fe U Th

Hi75ﬂ3.4°1]1 HA: o)A W EE HEAZO0F collections.abc.Sequence 2 & Ut}

HeAsow
WA 350 A WA o)A WEe B A4e) 2R A9AE 5 YT
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memoryview = B 7} HIAEE 7R 11 5 YT}
__eq__ (exporter)
| 22 2] F-2} PEP 3118 A| 3 A} (exporter) = T3} 22> 242 W5 off 2ol vy
o] 53k : W AALe] 2 A BET} struct BHE AHES

A
HAA tolist () 7k AQ3te struct A ALY E& I 4%, v.tolist

+
2
:o!]__:‘l

X
il
o
i
:OL_’,
oft
N
)
My
i

() == w.
tolist () v wE=ZSH5Yth:
>>> import array
>>> a = array.array('Il’ [, 2, 3, 4, 51)
>>> 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
34 BApdo] struct REOA A AH A o w A E 4 A ek M mPUh(F 4 21
A w3 o] 2t 28 ST
>>> 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 == Db
False
e 45 Al AR, Wmel § AA) Ay is wdWEy — wH AR % e
& Ay
WA 33004 A ol HAdA = FE FAT =2 vl d F2E FAISHL 9A] W2 E v
Y&t
tobytes (order=None)
HH O HolHE Ho|ELRE FHF Ut o= wE Foll bytes AAE TE= AL 55

.

>>> m = memoryview (b"abc")
>>> m.tobytes ()

b'abc'

>>> bytes (m)

b'abc'

AL WA 3P AIe B
tobytes () =+ struc

ﬁ
kd

i

41
i
=2
2 q
rr
paV)
o |
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WA 380 27): order= {*C, ‘P, ‘A’}
H A C U EE S 242 W EE
ket 53], W2 S
C=Z H3E Uth order=None& order="C 2} 2+

M H
% Hel

hex ( [sep[, bytes _per_sep] ] )
w3 o) 2 kel EE % 9] 16714

(

2 xHY

< Uth. order7} ‘C’ U ‘F’ o] ¥,

3
gl 2ESEAZFEEH U

SEREER
N L EEEUEE LT R
A% H o)A 4L H] 4%, HlolHE WA

il

>>> m = memoryview (b"abc")
>>> m.hex ()
'616263"

WA 3500 F7}

WA 384 WA bytes. hex ()
E Afolof] L& 7S E A Y3 9
tolist ()

W3 Yo HolHE 2459 gArER EHF YT

s

SH|, o] Al memoryview. hex () = 16X15,1% 3 0] n}o]
Z sep} bytes_per_sep Wi 7]

>>> memoryview (b'abc') .tolist ()
[97, 98, 99]

>>> import array

>>> a = array.array('d', [1.1, 2.2, 3.
= memoryview (a)

.tolist ()

2.2, 3.3]

HA330| A HA: tolist () = O|A| struct &
S AP

toreadonly ()
HEg B AR 97 AL WAL v

U g m=

2l AA = A A sy

>>> m = memoryview (bytearray (b'abc'))
m.toreadonly ()

>>> mm.tolist ()

[89, 98, 99]

>>> mm([0] =

>>> mm =

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]

WA 3.89] F7}.

release ()
H2e § AAo sl &9 st HHE WA FUTE B2 AA = F7F 2 AAo AZ22 o
=93 242 Pt Sol, bytearray £ A HOE 7] 28 FAFULH; mebA,
M%wgiéﬂ%ﬂ%&}Lﬂﬂﬂﬂﬂﬂ°ﬂﬂdiﬂﬂﬁ4 2 AAT 5 sk

MM E EEE F, ol Bt o
T Q= release () AAIL o JUTh:

o] A}e] AALL valueError & 4

oAU i zE 2

T AT

>>> m = memoryview (b'abc')
>>> m.release()

>>> m[0]

(TS oA o AZ)

4.8. uloLiT A1 ALY

— 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 aE ¥+ Jd5uth

>>> 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] 7}

cast ( format[, shape ] )

HE2eg BE5 M2 Aoy BFoz N8t} shape & 7] 2 ZH-2 [byte_length//
new_itemsize] Qdl, 23} {7t Aol Ath= o v dytt vk 32 /‘Hi-r H 22 Fol

A5 W 3 A= B Ak 2] g th A9 £ ALY D> C-9% 7 C-A% > IDYY T
2R YA struct BYY B Lo vlolElL YA 02 ARHULh F4 F b vho= G4

.{

G
(‘B’, b, ‘) o] o] oF Ut} A e] nlo]E doj= el A ojet Zofof .
1D/long & 1D/unsigned bytes & N~ E.:

>>> import array

>>> a = array.array('l', [1,2,31])
>>> x = memoryview(a)

>>> x.format

lll

>>> x.itemsize

8

>>> len (x)

>>> x.nbytes
24
>>> = x.cast('B")
>>> y.format

IBI

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

=

1D/unsigned bytes & 1D/char & 7| X~ 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 & 7|2~ E SF & 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 2 2D/unsigned long &2 | 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] 27}

WA 35004 A vlo]E Ao HAT ol & YA o] B ATH A ¢k

ek,

5 Al FE=]
2 /b4 9)7) A4 ol ERHEE A8 5 AUt
obj

w22 7o) ot AA:

>>> b = bytearray(b'xyz"')

>>> m = memoryview (b)

>>> m.obj is b
True

WA 3.3 27}

4.8. n}ojg] A]F A 3 —bytes, bytearray, memoryview
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nbytes
nbytes == product (shape)

* itemsize
FA A 2 whol £ £tk # len (m) 7 22

Q]
=

o

len (m.tobytes ()). Bl o] A% Z
et gk

>>> import array

>>> a = array.array('i',
m = memoryview(a)

len (m)

>>>
>>>
5
>>>
20
>>>

m.nbytes
y = m[::2]
>>> len(y)
>>>
12

>>>
12

y.nbytes

len(y.tobytes())

(1,2,3,4,5])

>>> import struct

buf = struct.pack("d"*12,
>>> x = memoryview (buf)

>>> vy x.cast ('d', shape=[3,41])
>>> y.tolist ()
[(0.0, 1.5, 3.0, 4.
>>> len(y)

3
>>>

96

>>>

51, [6.0, 7.5,

y.nbytes

*[1.5%x for x in range(12)])

9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]

B A 339 E7}

readonly

227k el 7] AEAA o FHE Y= =7

format
Fol 7t 2o g@

pul

G4 (struct BE ~89) S TFHE BALYUT Mme B AT

ERH 499 P4 EALE BEojd & YA, AR A=, tolist ()€ DA HolHE

Td 84 Aoz AP Ut

WA 3304 HA: 'B' FALZ oA struct BE wHO mwet Agg Uk oA

memoryview (b'abc') [0] == b'abc'[0] == 97 o] H& 9 ngr}.
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

H 22 7 et & b w9 A & e E A
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shape

z
B
rio
=
ificd
u
>
o
=
ko
i)
o
ko
o
o
N
N
A
N
"
N
o
o]
Q,
=
=
rO
ox,
4
1o
m
8
o
°
v

strides
W de] ZF Aol tisl) 2 S AE Fx=d oSk utolE & A|gdhs, 2] ndim A A9
E 3o
FZ9Ych
W 33004 ¥ ndim=0 ¢ o None th4l ¥l F&S Al&Fth
suboffsets

PIL 2B v Gofl A o= AR gyt g2 JE AlF-8dyth

c_contiguous

H R 7FC- < A E HE = =2 g
W 3300 7}

f_contiguous
HEE 7 2ER A% A S Y= =2 g

WA 3.30] 27}

contiguous

W2 7F A% AAE et = =8 3k
WA 330 27}

4.9 %3l 3 — set, frozenset

+r o
1o

ANA F5H AALG FS FA AT A Ad TS 2
UEL WA dict, 1ist, tuple F# 2 D collections

i)

AT u 7R 2, R 2 x in set,len(set), for x in set
2, AL 229 AU 4R £HE A1S8A deth debd AR
o AR £ A4S A A5 her o,
Uth setd frozenset. set L 7k AU — JLE add () Y} remove ()
A AU 7Hd el 7] wj &, sl ghe]l glem gM e 7] B the
FULh frozenset & B LA 7hs FUth— BE) A Foll= W&
M) A E Te e 94z A8 E 4 sy,
& set- (frozenset & o UTH set AAAER of gt 2T Shofl 4= 774
F AFULH A& 59 {'jack', 'sjoerd'}.
WAL A AF T
class set ([iterable][)
class frozenset ( iterable])
iterable | A 8. A& F 3h= Al set T=+= frozenset 24| & S8 FUth J T YA vt=A] A 715 3f oF
Uk Ao AFS FAsAW, EAH - A WEA] frozenset AR ook U Th ierable &
A8k ko AW A3 EHF

[ o rlu
[> [=

)

E
e

A RE=E
= =

2 9
=
filo

& Xy Lo
=0
fy
<
o~
a
I
>

[>
IR 5

41 o T TN ook > ey O
Y

fly

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)
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setT} frozenset ] QABAE LT} 2 AS AU TH

len(s)
AGsd a6y 27hE EHFYH
X in s

sofl el x o) W 4lS AT

X not in s
sol sl x o ¥] WA= AU T

isdisjoint (other)
Ajto] other 2F 35 DAL 27 = A True € SHFUTL AT 1R 3ol T L o,
Ze] 31 Juj gk A & 4 (disjoint) 212 U T},

issubset (other)
set <= other

set < other
A gro] other o] ARE R T2 HAEUTH &, set <= other and set != other.

issuperset (other)
set >= other
other 2 ®E 947k Aol = €A AAF

set > other
Z18to] other & AA] AEAA] AAgHU T} =, set >= other and set != other.

union ( *others)
set | other | .
A5 BE othersof] J= 942 FAAA M ATFE =5 YU

intersection (*others)
set & other &
A} EEothers®] 35 YAEE 7Y A e EHFUTH

difference (*others)
set - other - .
Agtel= 235 ot othersoll = 285 A 2 Y42 P4 N JES =85 UTh

symmetric_difference (other)
set ~ other
A gol v otherol] 35| o 3l
Ut

|o
iy
iy
td
r
=2
el
%
i)
B
rlr
§2
flo
o
B>
iy
fu
-
ox
(i
=
-
i)
o
i
v
i

copy ()
AR L R BT
Fag, A2ARI ord W A9 union(), intersection(), difference(),

symmetric_difference (), issubset (), issuperset () HIAEE 9429 oy EZS AR}
2 B gxA0E, AAAE AN S e ANEL A AEL AL frg
o oA 257 RS AL st ('abc’)  ‘obs' % RE AL MART H A7 A8
set ('abc') .intersection('cbs') & AZ 3t}

DR o) AR AL e A9 Y Wk A WA Aol ¥
A AT I ATl AT 2AE e A9 A whek A A A

H
setQ AAHAE T YALE 7|HUO R Frozenset & AAEH AR B ZFH YT o & S0, set (Tabe')
== frozenset ('abc') = True & E¥F I set ('abc') in set ([frozenset ('abc')]) &

T
=
Y
_~
i)
I
o
il
<
=
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P
2 QY9 EE ol 2E A £ (ol ordering) 42 AR A ek ol & Fol, w0l 9

DO % Rl A B A S AL L8 8 St oA e rare &

=8F Yt} a<b, a==b, a>b.

AL PR AR A DA B3] dgol, Aol BaEol ek 1ise.sort () A

235 AolH7) Qg

gAvE 714", A3 o WHEA & A 7hs 3 oF Fy

set A2HEAQ} frozenset & £33 o] AL X HA| WA A1) F 8 B85

frozenset ('ab') | set('bc') & frozenset & A2HAE Z8 &1t}

2 BE frozenset & B A2 o= ARLE R I set AT ALE S

gk

update ( *others)
set |= other |

3he B A, BE others 9] 945 BT

intersection_update (*others)
set &= other &
A2 BAHA, 2 A3 others o] 352

L
kv

.95 B0

30
rlr
re

AES Y

u
12
%
(i
e
N
[
=
ot
Y,
<
Iy

difference_update (*others)
set —= other |

A8 AR A, otherso] & D2EE A AF .

symmetric_difference_update (other)
set ~= other

RS BAHA, = AT o= g Rolvt x38H dAaEvk Y Th
add (elem)

Q& elem S Aol 718Ut

remove (elem)
A2 elem & Rl A Al AT Th elem 7t R 3ol Y5 o] 94 kO W Keyirror & YO AUTH

discard (elem)

A2 elem o] A gho] 3= o] 9o A A}

pop ()
Ao zRe 499 d4E AAN el Utk JFol vlol U= A-F KeyError & 42Ut
clear ()
g RE QAE AATYLH
1 7, update (), intersection_update (), difference_update (),

symmetric_difference_update () WA E Y B A Bl AL A9 ol FHEE AAE W
eIy

232, contains__ (), remove (),discard() WA ER Xﬂ—‘—ﬂ = elem Q1 AF=set Y 4~ Y5t
= =3} frozenset AL A QD37 Yal, elem 22 A A| frozenset = w51 th
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4.10 v} & —dict

o3 AR F A s e el Aol g w3
Fo] YUt} AU e (dictionary). (Fh AH o] 1 EL 1

2ES F2HAAL)

gAU Y A& A9 Qe YUtk A b5 A e ¢S
(A7 otolHElE] eh Al Lo 2 M P Uth & 7| = A& 4 G55
A QA Q) 4 S WEUT: F 57k 2oka v & 39 (0 2o
A A2 wdstel 488 5 dF U (Y AREE BF 250 £AE 2O
JAEL YA 72 A5 e A A FEUh)

g e=dict AART ol SESE Qo] dEE FEH key: value s UEdlA s 5 9l
th & E0]: {'jack': 4098, 'sjoerd': 4127} EE {4098: 'jack', 4127: 'sjoerd'}.

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
A A A ARG (Mol YE 4 ) AAE AAEY AFow e 2758 A AV E B F

g},

Dictionaries can be created by several means:

2 7ha AR AUtk B4 9.8 Shte] BE v
8

} 1ist, set, tuple F; 2 L collections

HJ
lo
N,
[t

ofy
AW

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)

AA QA7 AFH A o vl gzt e AUtk A AT AR H w3 AA D D
g AA e} 22 7)-h e e gt eEol Ut 238 A oW, A AAkE olH e E A
Aol ok Gt olEH £ 7 FE2 T AA = A BstAl F 7] AA 7 = o] B g E oo oF gyt
2t =52 A A AA = A g9 717 H A, F AR AR = s ghol gk 717 F o o)
urebu, T2 7] 9f mhA e gho] A gMq 2l e s grel Hu T

ZIHNE JAAZHAITHE, 719 E Axp2} sl ghol A A AAZ R H w0l gM v g|o F7Fg Yt
7k = 717k olw] EA 8, 719 = AAFell A 2 ol 1A AR AN 2 3he A gyt

& Eo], L A= EF {"one": 1, "two": 2, "three": 3} L UHAYZE EHF

o}:

>>> a = dict (one=1, two=2, three=3)
>>> b = {'one': 1, 'two': 2, 'three': 3}
>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)
>>> e = dict({'three': 3, 'one': 1, 'two': 2})
>>> g == p == ¢c == d == e
True
3 ) o Alo] A 2ol 1Y E ARkE FE o)A APE A Ao Bl e AF Pk 299
ASE RERED IS AT S dedT)
ol AEE MY 7t A Yote AN IUTH (I HEE, AHEA B Y v F = A Pal oF FuTh:
list (d)
gAY g d o A8 BE 7]9 glaEE EHFUTH
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len(d)
gAqveldel = FEY 5 sHF5Yh

d[key]
7] key 1d o] F5E S FYTH key 7L i3 oll 9l B¢ KeyError & 42 Uth
dict o] A B %r’ﬂéﬂmethod_missinq_() = Bt key 7t EABHA] Qb=THA, d [key] A4
2 7 key € JAAZ 3t I WA EE SESPUTH 10 th3 dlkey] 94> __missing_ (key)
iéol vk g}sk %}Olb‘r o7l Oﬂﬂ £ I E B AY de gyt o Aoy MA =+
__missing_ () € E&3A ¥F YTk __missing_ () 9] 7§91ﬂ°1 UA O W KeyError
%?égﬂqq._missing_ o Y= ookttt ol AElA W2yt E S 9l )

>>> class Counter (dict):
def _ missing__ (self, key):

. return 0
>>> ¢ = Counter ()
>>> c['red']

0
>>> c['red'] += 1

>>> c['red']

29 o= collections.Counter 7+ B E HolE Yt & _ missing WA =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 ©] A&t HEe 712 AHESHIL BE T value 2 AZT A 92 E EHF U
fromkeys () € MEE GHAUEE EF+ S WA= AU value 9] 712 %12 None 94
oh BE go] Y JIAHAE FEIILE, valuest ¥ BE T} 22 7hd AR & Ae A
o oul 7 ggrick Wle) g deeiw, oAl GV P Pz A g ALEEkAIAl L.

get (key[, default])
key 7+ AV ol QL A9 key of TS5 7hS B3, 187 SO defauls B 25 1T,
default 7} =) A A kW 7] 3f None o] ALGHUTH 2 A o] A= AR KeyError &

dLe7)A FFuh

items ()

gAye §5E((key, value) ) M FE SHFU 7 AAo dHA S FxshA 8.

]
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keys ()
gAve 715 A HE BEFUD F

pop ( key[, default ] )

AR 9] HHA & FEFA L.

key 7 BAT 2o 0@ AASRL 1 e SAF U 12874 2O W defaulr T 5% 1Tk,
default 7} T A A k11 key 7} DAY 8ol Qo™ KeyError & 42 71Ut}

popitem ()
gAY A (key, value) L A A E8F Yt} A2 LIFO (last-in, first-out) <=4 2 W3
Fuo.

popiten() & AT LUAZANA FE AT F] GV E e Ho
&3yt g7k vlo] JJo ™ popitem() EE L KeyError & 9

WA 3704 M7 o)Al LIFO <A 7F B Ut o] [ WA ol A=

g wE g T,
reversed (d)

g ee] 7o ogt o

Utk

WA 3.8 71
setdefault key[ default]

SHFYTh o] AL

< olH e olHE

2
oz

SEEREE
AUt

T, popitem ()7} 499 7]/gk

reversed(d.keys ()) & ©@=9¢

key 7 AT Elol O ST ghe BB UTh 1RA GO, default L T key T AT F

default 5 =¥ ZF Ut} default &) 7] 2352 None YUt}
update ( [other] )

other 7} Al 3t 71/3k B o2 A& BAFUH. 7E 7€ 9
update () € th2 9AUE AA 4 71/ (2o 2% FEol

el & B WolE
d.update (red=1,

I}
blue=2).

values ()

gAdel 5o A HE SdE Y B A9 A7

3l dict.values ()

o]Z1 & dict.values () & AT v T i = 48 Ut}:

AN AR AW, GAVEE T A/ A

h=
He & dict.values() ‘Fl'— 8] % vl B Fal

>>> d = {'a': 1}

>>> d.values () == d.values|{()
False
gAd = (eAe BA o) 2 (key, value) Bee 7 o, 28] au vk 2ok v Yo

o
=2 =2
A BI (<, <<=, >, 4 )—- TypeError E doyrh

YAV el s 4 242 S AU 712 A

7l< ol A9 vtk

!

EAel e G m A g A4 o 718

>>> 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 37004 A gAY A= AY A Yl A Yth o] 542 3.6 F CPython®] & A7
AU,

YAV e gAY e B HRL S U

>>> 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)]

HA 3804 M gl oAl FFL = A5 Uth
o ®7]:

types.MappingProxyType & dict & $17] A& F& U=+ ol AT 5 A5 Ut
4101 YA B 23

o thetEA HEATTUL 2 DAV AR W He
gAY fe olHA oS B3 Ao tlolBE S & QL BHA AAME A Dt th
len(dictview)
gAYl 9 38 £E S E YT
iter (dictview)
gAd gl 7], g, F5((key, value) REE @G Urhol e olH e olH & EelFUTh
o]
d.

7|19} T2 A A 2 olEE ol A Ut ol zip ()& AFEN A (value, k
J5 UL pairs = zip(d.values (), keys()). ZL2 g 2EE Tl =TI E
[ (v, k) for (k, v) in d.items ()] Y4tk

gy ol FE5S F7MeA U AA et E e H
BEEFEES oHY o)A A £ 4 A5 YT

B8 37004 WA F AU ele) ©A 7 4ES) A Yol B v Tk

X in dictview
27 SR G A e 7, 7 B 9l A True 8 EHEFUTHEHA T AL xE (key, value)
R o] ojof P},

reversed (dictview)
gAYy e 7], gt B FE g 43 olHH olHE WEFUTE e AY9Y 9o & olE g o]
EfYh

Hn

s

olE]d o] A 3} RuntimeError

i
e
lo
N
)
i

ﬂ%%%%ﬂi%&iﬂﬂﬂ%ﬂﬂiﬂﬂﬂﬁﬂﬂﬂﬂmi%&ﬂHMﬂ—JHkquvﬂmﬂ%%
o] LRI A HsFeh, BB B G4 AT AAGUCE (F Fe FBo] Aubd oz 15544 97 )
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2ol 3 2o AFHA LU AU FAT R B S W02 Fols collect ions. abe. set

=
ol BoH EE A AEZ F AFUT (A& 501, ==, < ).
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 B AE P27

Jpol el with 22 UEYAE AL A7 R AP AN AYAE /S AL U o= S HHE=EE
3 = St

2
AHEA A FRE =, AFEAF B Y FEl a7 A vkt 7 A e 7] el Y sk,
AP A AYAEE Aol 4 A Funh:
contextmanager.__enter__ ()
AYN A A e AL 0] AA] Ao A A7 AP ~ES FAT ThE AN S S F ULk

o WA= EeFE ke, o] AHAE el A4S AGIE with B9 as 2] 4 8xte] A 2H UL

AN E el AdAE el Ao ol 5 A2 J T 3 AAE _ener_0 A A7) A&
EATEd itn £9] QU 58465 open () 8 1B 5 SR A7 AHAUT

e AR g EHzE AUAE B Ao o = deClmal localcontext () 7k 28 F+ A YUt ©]
FHAES SR AN A AH2EE QY A a5 AHAEY] EAME o 8 HA% vy BAMHE S
=HE ‘4‘3} o] 21 with ¥ ¥t e Z=of e X] oA with £ Hitjol 9l AR A &4
AE2EE AT 5 IA Pt

i
Lo
AT

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
A A AU R e S T2oka A o] 9| & Bofol S| el 7] =
with 29 Whe & AR F ko9 7S, Slafol o9 B, gk 2+
A ¢Fo W, Al 7FA] Q1A 5 None YUY T}
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ol MM Eo N ZF g& EeiF W with o] o9& T with ¥ HIZ Flof] 2= 34 A% A3y
Ut I o]l e] A, o] WA Ee] Aol %E%—?— | 9] = AL AP U o] A= A Fof
A o195 with 22 shrjol A WA 2 o9 & AT
A e A s gA] doeAXE FFUT- A, o] A= 43 Ao gdrF o
w3 B o] 92 oA TR €09 AN EHTolok Fuith o] 8 W AYAE Be) 7=
_exit. () MAEZFAAZ AWPE=AE DA AAL 5 A5tk
S| UE A& AHE T3, Yol OE AN AT B, 2207 29 4 4 0E A A=y
B} sl 2242 A 98H7] 95 2 /1A AEAE A AE JFUrh AUAE Fel z2 o] 1S
Yol TA A P& EWs] HFE A FHUch B 74X oA e context1ib BES HAA L.
gfo]#M ] Al # o] ElsEF} contextlib.contextmanager HZ#| 0|+ o] Z2EZE T 3+= # gl
WS AlFgUch AlYd oY 47} contextlib.contextmanager W Z# 9] Ei_E-_ g ol =,
g Zgolg F A k2 AvdolE T == olE g o] E thAlo Q3 enter_ () & __exit_ ()

MAEE TAGE AHaE Rel A EdE U

sho] /C APIS] 5ol 4 A4 o] v 3k @ T2A o ol e B M =ES 915 EHlE SF o] grks Fol Fo
aﬂa.qaawﬁcgﬂqaLAa—ﬂﬂﬁgw SR S S b kb
Pt A A7 AN AEES ARSHE L= vadn @ el Fela g 280 emsl=

2282 92 t),

412 J)et Y33

QE el EE of 2] 74X e AR A QT o] AE R EL A% A AaE A AT

4121 &

EEo thet L3t 583 A2 o EYRE A AYUTh m.name. 71X m > EE ©| i name = m
AE HolEo AoH o] 5ol NP UL BEE AJEHREE YT + A5 UTH (import F-2 AY 3]
RElE 25 Ao B8 A 4bo] oyl LT import foo oo B o154 BE A7 £ A S 8704
%11, o W7ol Q1= oo 2He ol 29] (913) A9l B SR

BERES RpomAEL _gic un) dAe HE ¥ Ao AP SAAgUY
o S AV S 4o R B A% HolBol AR MAH A, cice o=eReel e A1 YL
253t (m dict_ ['a']l] = 182 &€& 4 93, m. a7]—1 o] F AW, m._ dict_ = {y g &
S QBUh dic o AR89 £4L 2 A5 ETh

e Z | Ho WAH REL v} ZHo] 24Ut} <module 'sys' (built-in)>. oA 2xEH
<module 'os' from '/u r/local/lib/pythonX.Y/os.pyc'> X3 MQJHE]-

4122 ZP 2o FYA Ad2E A

o] 7] of] )&l A= objects 2} class & FHZ SHA 2.
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4.12.3 3

F5 AAE F5 A2 HEfFUT 5 AAe B AT AN TEHHE AYUh:
func (argument-1list).

TE AN G D9 B A Pt
S A AsAE, THo| hEBE AT ThE AR
ZA| 3 A B = functionS H A A L.

= rlr
-
N
N
o\
4t
N
30,
fy
<
=
—r
ot
3
2
—r
L)
rlo
rO
2
=
i\
ol
g@

4.12.4 WA=

HAEE o EYHE

E 9] append () & =

A2BAE Bl WA (Zel2 ol & B700] 4 B Py ol AN 25

method) (‘ﬂﬁ‘%ﬂi\_ W A E (instance method) 1= F-SUth AAE A
AAE 7T A2F AAEE T A S50 27 A8 ol S REE /A2 dUThin._selr

EWAEs ZEeE AA o, m._ func_ EWAEE FHEE=F5- YUtk m

, arg-n) & ZE3H= ﬂ%m._func_(m._self_, arg-1, arg-2, ..., arg-n) 5 Z&3}+=

A5k S8 2y

o A ef Zo], A" WA E AA= Ao oERREE ¢l A AT UL 2 UYWA= o ETF
EsAAR SHj— T A (meth. __func__)ol A% 7] tf 2o, 29 WA= HAE ol EYREE

43}~ 2 38R FSULh WA oJEYREE AT 8t AttributeError & 4o 7 th
Uﬂ/ﬂt oJE alvéﬁ drsted, YA AR s %‘# AR ol A7 3l oF Fth:

>>> 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 & HAIA] L.

SE AR E G5 w9 2 A BrAE” A 15 stol 4 BEE BAY) A AN A4S
ok Ao A S0 e 220 glonz g4 AM 9 hEUTh 2= AR S WA conpile () ¥ e
BB __code_ oJEFHEE FS 224 AGUTh code BEE FAAAA L

Accessing __code___raises an auditing event object .__getattr__ with arguments obj and "__code__".

SE AR exec () B eval () W BLol (A2 BAG BA) ADstel ARFAL S 7T 5 A5

[BR=R
ZFA 3 A B = types & HAA] 2.
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4.12.6 3 A

3 AAL ThoFe A7 B2 GepdUTh 449 WL WG B e ) 02 BALT 5 ATk Fol e
£33 Aabo] PG UTH BE BE (ypes b LE BF JAH o] 2L 4o gt

J2 oh23 Zol 294 Yt} <class 'int'>.

4.12.7 9 A A

o)A ANA 0D UE Eo1EA U Yl A DA SAV A0G A3
SHA shuvke] d AA 7} 9l e, o] 52 None(W3 o] 5) YUY th type e) () <

None o]t 22Ut}

4.12.8 Ellipsis 7 A

o] AA= dutd o g Lato] Ao AFRH Uth (slicings £ 234 2). EH T A A PekA] 5yt A&
1A 3119 Ellipsis 214 71 912, O]E% Ellipsis(W&olE)YUTh type (Ellipsis) () = Ellipsis
AZEL gt=U ),

Ellipsis ... & 2dYrch

4.12.9 Notimplemented 7} A

o) A V129 o) libol A1) S o T2 22 W o FEG . A% 3 compar
isonsE HAA L. A 3:]'75]'7” 3l}9] NotImplemented AA 7} UF5 YT} type (NotImplemented) () +
ASEA2EHAE TE YT

NotImplemented & 2 Ut}

41210 =2 %t

=S F A A AA QA Falsei}True AUt} o] ASL =2 kS e 7] 98] AFLE YT} (3FA) 9
e = AR e QEE EE A5y, A AYAE (A F Eol, At OVHH A= A2
ﬂ)OML 747y 44 0 14 3 Z%%?Mﬂr W2 &4 bool () =g NE A= BT EE

7ol -
A RS FE A L),

e e AR o A8 5 Asth (e el g A
Y7t False ¥} True & 2 Y Yth
41211 Y& A

o] 7)ol Fek B R typesE FEIAIA 0. 28wl o) AA, Eeo] 2w A B Sero) 2 A of Tl 4

ot
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413 S oEYRE

ddgol sle ), 72 R 7HA A 7o R IHA] S5 67 AR ol ERRES FUHHULE ol T dH =
dir() W& gl o8 Ha= A syt

object.__dict

A (27] 7157 A2 REE AR ol A8HE GA e EE 7w A,

instance.__class__
B EaliEa i Ry,

[>

ok

2
class.__bases

U2 AR Wl » FU 2T F

definition.__name___

m[lzl

Zelz, B, WA S, oI gE £k Au ol E AARA o]
definition.__qualname___
S, T, mAE, daa gy me Ay o)y A" xe] Hfshd o] &

WA 3300 F7L
class.__mro___

o] EYFRE WAL AA Fol vlo]x Feh2E 2 o el
class.mro ()

AAEE ARBE S Y EHE A AT A At A AR S Sl e
2R SEFHY 2 A= mro_ o AFEUTH

rlr
iy
5“.:

[

~E9 FEIYT:

class.__subclasses__ ()
ﬂ“ﬂ*LﬂﬁH Zej 2ol s obe F2 0 P2EE RAFYLH o HAEE obF abolgl

€ ¥z g2eE SHFY O

rlr

>>> int._ subclasses__ ()
[<class 'bool'>]

4.14 Integer string conversion length limitation

CPython has a global limit for converting between int and str to mitigate denial of service attacks. This limit only
applies to decimal or other non-power-of-two number bases. Hexadecimal, octal, and binary conversions are unlimited.
The limit can be configured.

The int type in CPython is an arbitrary length number stored in binary form (commonly known as a “bignum”). There
exists no algorithm that can convert a string to a binary integer or a binary integer to a string in linear time, unless the base
is a power of 2. Even the best known algorithms for base 10 have sub-quadratic complexity. Converting a large value
suchas int ('1' * 500_000) can take over a second on a fast CPU.

Limiting conversion size offers a practical way to avoid CVE-2020-10735.

The limit is applied to the number of digit characters in the input or output string when a non-linear conversion algorithm
would be involved. Underscores and the sign are not counted towards the limit.

When an operation would exceed the limit, a ValueError is raised:

>>> import sys
>>> sys.set_int_max_str_digits (4300) # Illustrative, this 1is the default.
>>> _ = int('2' * 5432)

(TF STl ATell A%
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(o] A sl o] A A M A%)

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 5432_
—digits; use sys.set_int_max_str_digits() to increase the limit.

>>> 1 = int ('2' * 4300)

>>> len(str(i))

4300

>>> 1_squared = i*i

>>> len(str (i_squared))

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 8599._
—digits; use sys.set_int_max_str_digits() to increase the limit.

>>> len (hex (i_squared))

7144

>>> assert int (hex (i_squared), base=16) == i*i # Hexadecimal is unlimited.

The default limit is 4300 digits as provided in sys.int_info.default_max_str_digits. The lowest limit
that can be configured is 640 digits as provided in sys. int_info.str_digits_check_threshold.

Verification:

>>> import sys

>>> assert sys.int_info.default_max_str_digits == 4300, sys.int_info

>>> assert sys.int_info.str_digits_check_threshold == 640, sys.int_info

>>> msg = int ('578966293710682886880994035146873798396722250538762761564"
'9252925514383915483333812743580549779436104706260696366600"
'571186405732") .to_bytes (53, 'big')

WA 3.8.14 7}

4.14.1 Affected APIs

The limitation only applies to potentially slow conversions between int and str or bytes:
e int (string) with default base 10.
* int (string, base) for all bases that are not a power of 2.
* str (integer).
* repr (integer).

* any other string conversion to base 10, for example £" {integer}", "{}".format (integer),orb"%d"

[

% integer.

The limitations do not apply to functions with a linear algorithm:
e int (string, base) withbase 2,4, 8, 16, or 32.
e int.from bytes () and int.to_bytes ().
e hex(),oct(),bin().
o >l 1A u]] < o] for hex, octal, and binary numbers.
e strto float.

e strtodecimal.Decimal.
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4.14.2 Configuring the limit

Before Python starts up you can use an environment variable or an interpreter command line flag to configure the limit:

* PYTHONINTMAXSTRDIGITS, €.g. PYTHONINTMAXSTRDIGITS=640 python3 to set the limit to 640 or
PYTHONINTMAXSTRDIGITS=0 python3 to disable the limitation.

e —-X int_max_str_digits,e.g python3 -X int_max_str_digits=640

e sys.flags.int_max_str_digits contains the value of PYTHONINTMAXSTRDIGITS or -X
int_max_str_digits. If both the env var and the —X option are set, the —X option takes precedence. A
value of -/ indicates that both were unset, thus a value of sys.int_info.default_max_str_digits
was used during initialization.

From code, you can inspect the current limit and set a new one using these sy s APIs:

* sys.get_int_max_str_digits() and sys.set_int_max_str_digits () are a getter and setter
for the interpreter-wide limit. Subinterpreters have their own limit.

Information about the default and minimum can be found in sys. int_info:
* sys.int_info.default_max_str_digits isthe compiled-in default limit.

* sys.int_info.str_digits_check_threshold isthe lowestaccepted value for the limit (other than O
which disables it).

WA 3.8.14 7}

Z 4]t Setting a low limit can lead to problems. While rare, code exists that contains integer constants in decimal
in their source that exceed the minimum threshold. A consequence of setting the limit is that Python source code
containing decimal integer literals longer than the limit will encounter an error during parsing, usually at startup time
or import time or even at installation time - anytime an up to date .pyc does not already exist for the code. A
workaround for source that contains such large constants is to convert them to 0x hexadecimal form as it has no limit.

Test your application thoroughly if you use a low limit. Ensure your tests run with the limit set early via the environment
or flag so that it applies during startup and even during any installation step that may invoke Python to precompile
. py sources to . pyc files.

4.14.3 Recommended configuration

The default sys.int_info.default_max_str_digits is expected to be reasonable for most applications. If
your application requires a different limit, set it from your main entry point using Python version agnostic code as these
APIs were added in security patch releases in versions before 3.11.

Example:

>>> import sys
>>> if hasattr(sys, "set_int_max_str_digits"):
upper_bound = 68000
lower_bound = 4004
current_limit = sys.get_int_max_str_digits/()
if current_limit == 0 or current_limit > upper_bound:
sys.set_int_max_str_digits (upper_bound)
elif current_limit < lower_bound:
sys.set_int_max_str_digits (lower_bound)

If you need to disable it entirely, set it to O.
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vlo] W o A, E o] @] = BaseException Oﬂlﬂ FRE e AdAEA AU LH EF FAS A
3} except 7‘5-13_ Ztetry oA, L A2 2 FEaoA I E BE 9 FH2E AUt (shA Rk
27 o] Al ot o9 FelaE A eshA O}AWD}) MBS S S AR A g2 F Y e S e

2o o2 et ARG 23 S5 AFHA LHUTh

1_:'.;<\__
obel HaE g o9l Qe me U g B4 o) B S A5 U Th nhE ARE 498 A9 sk,
oz] o] AAl e Bl S ehl =~ B 38 2k o] AL of 2] BB e A (o, ole] RES} T HES
48EE EADE B TALITRE LS AT dBDGE LT A9 Feh YA A
@9k

o7 st o] A2 Al A7 E AASHAY JAHZ B 7 22 ol 9] £
B 271& Haske *}%Q’-/F syttt 2 Y AA ZET RAFE
= ol gl AL

w7 °ﬂﬂ ZAae A Al E B S A B FHA 2 5 A5 U BaseException ©] oty et
Exception a?ﬂ’\ 1/]'1 ANBE ZHA F st A 2L Oﬂﬂ A Z AZ AFZFU o9 FY
of o g o] B2 A H = 3fo] A5 A tut-userexceptions O] O‘ﬂl/]D}

except ¥ finally oA & doZd uf (== HA] &
o2 23l o9z AR o] A ol 9l 7k el A growd, A *L/\lﬂ = Efola
ol 2] € = gt

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:

ok

context = AE o Z unpx]et
O

A2 ol ek HF

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 AA o] Eojam Fuk oy} o2 g ddd e E HolFU
__cause__ o HAIHo® Add o9 oW FF EAIFUTE __context__ o HAIHoR d49
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o] ]= _ cause__ 7} None ©]3l __suppress_context__ 7} AR Ao vt A H Y
==

T A BT, A9 A2 3 A E Al 9] F ol RAIF oA, Ed o]~ o] wpA ek 2 4 upA| o A 7

A E HojFUrTh

5.1 #o]x Ze| &

OF oo s T2 OE Ao Hlo]x S 2aE AHEFH U

exception BaseException
BEE WA A2 wlolx S AUtk AFEAFAF o] S0 o8] AF FEEE Aol obdynk (2™
EAHO R = Exceptiong AHESIAR). o] FEAY AxBE x| 3l str() o] TEHW, AAHAR
AL AR (E) AL BAFUL QA7 Qe A9 N EALL BHF U

args
o &] Azt F R A= FE. LR WA AL (o, 0SErron) &
o] FEO Sao] SR NS TP WA, T2 AT HE ©
EAdzw s &g Uch
with_traceback (1h)
ol AN EE1hE ol A Edlo]amor HAsta o &] AAE FHFUTH dtd o g th3 3}
ZE e A2l Z=oA AREH UTH

4
i

o} A% 7Y
12415 Alg3te=

1o kI

S LT
2 oox
>~

L ok

=

try:

except SomeException:
tb = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception
EEAN2E F5 Qo WF dofe o S sHIE U BE AREA A dle = o] S &A
SH =] of of Fr o

exception ArithmeticError
thekst Al o 2] 7 d o7 = YA o2l S Ho] A F A OverflowError, ZeroDivisionError,
FloatingPointError.

exception BufferError
A3 B AN 2 BT 5 gl w2
exception LookupError
w3 = Al A2 ARRE 7] U el AT AR S Qo ol WA Sk of| 9] 9 Wl o] & Felj & TndexError,
KeyError. codecs.lookup () 2 o] & AH 4oz 4 gJ54yrth

9

Y.

rr

5.2 A2l <l 9]

g ollgl e dkd oz 44 Pyl A o 9 Yt

exception AssertionError
assert o] A3 LAY

exception AttributeError
o] E 8] H E ZX (attribute-references & H A )} t) ¢ o] Az st wf HAS U (AA 7 JEZRE
Fxr U o ELRE 2 ot A1 ¥skA ko™ TypeError 7Y th)
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exception EOFError
input () 57 dl o8& ¢] A 23 AHE) ol A EOF (end-of-file) 2 -2 whd wl 'TA gt} (F2] 3HA
8:io.I0Base.read() & io.I0Base.readline () WA E+x EOFE v

Ut

exception FloatingPointError
A AFSH A 5T

exception GeneratorExit
Avd el =& 755 o] &d uf] HASU T} generator.close () 9 coroutine.close() &
BHAANL. 7|€A o7 of|#]7} of B & Exception Ao BaseException & AR A<dth

exception ImportError
import #o] REL 28t EA7F Y& uf kAUl 3 from ... import oA dEZE
el o8 #e 4 e W= TagUn
name¥} path O] EHEE= AA R} 7|9 = A
27 QR EFH I AR BE o] 53 o9 &
W 3304 HA: nameF} path JEZFEE F7H5F

exception ModuleNotFoundError
ImportError & AH E#2QH, BEES &S 4 92 W import 7} e Yth sys.modules
o Al None o] 7A€ wj = g g ch

WA 3.690 7}

exception IndexError
NA2 A2 WS Rold o) HAFU T (ko2 AFAE 548 WY Hol EMES A5
o ZPYth U AT A7 bW TypeError 733U T)

exception KeyError
w3 (4 e)) 717F 712 7] Aol A A= A ek w g gy o

exception KeyboardInterrupt
AFE A7 QB HE 7] (YHFA 2 2 Control-C & Delete) S w5 o AT UL A3 Zo 9F
HE AL B71 Ao g FF U Exceptions e =0 93] 9-A8] 7 A, A8z elEl 7}t
FT5o= AL IR RO EF BaseException § ASHUTH

exception MemoryError

] LR,
AT ghe ol F79] () A 4ve] W) 2 Tk A ML A S bl 4D YUt 3R W R e
@) o}7] 84 (9 malloc () @) mEol, AEZAE 7L G4 of 4FS FHA BT 5 U
AL obdUth TR E FAE Hold =2 ao] A0lel F9E A, 28 mdo] ML AT 5

SR PR

exception NameError
A EE A o] 5L 2L 5 Qg u] WA o) AFEE A G o Fo vt HgP ) Avkd

&E HE S WE OEE AL el AU

WM X=E T

exception NotImplementedError
o el 9= Runt imeError ol A SR UTH AL A9 Wlol 2 Fe) 2ol A, sh Sel 2ot AR e st
£E 28 24N S Y, Zel a7 s £50 A PR 2748 BRI} 9SS vhehd

o] o 9] & LAY A] A oF T Th.

rlr

F3: AXR G vl ) obef] A D= A okt AL UER & vl AMEsiME b g YT -1 3¢
AR A EE B SHA] A AE WA None &2 AA A L.
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Z31: NotImplementedError &} NotImplemented += B3l o] 3} B2 o] gl Tyl vy &
T 5yt AA AFE SR o] th sk AFA S W &2 Not Implemented & FZSHA 8.

exception OSError ( [arg] )

exception OSError (errno, strerror[ ﬁlename[ winerror[, ﬁlenameZ] ] ] )
AR ARG ot I R R ERUE K At N ALt R AU
found)” U “H 2= 7F 2 Zh5 U th(disk ful)” oF 22 (FRE AP oy thE R4 < ol 27} obd)
92 A 2
AR A G e ool A3 Y o= RES AT, ol EelREg A s o
71 A0 Z None o] YTt} o Al e A2 ALE W, args o] E - F

kY
R
2
)
1o
fofs
e
oX,
o
do
‘:|01_14
1o

AL F A8 AL 2-FEGH 2T/ FYUT

of#f ] 05 ¢ 2] ol A A3t A Y, BAAE TF 0sError o AR FHAE FelF UL A A A
ANB Fe 2 HF errno gholl ek thEUTh o] 22 0sError A F2 HAS T AT
gk dojubar, A B ST u= AE5H A FFUTh

errno

CH4 errno ZHE 2 X o3 2

winerror
A= oA, HelHE A= oe] ZEE AFFUTH errno o EFHE+ o] YolgHHE oy
FEEPOSIX F == v gk §ighst 21 Y U th

A=A, winerror 374 2F AR 7L A4 B, errno o ESHEE A= o8] Z &/ 2H
_‘;T:] D—‘] errno ?lX]—L‘ /\]9 1/]1’4- D]l‘% —‘—;—L%H%Oﬂ/ﬂ‘_‘—_—_ winerror 911}7]— _‘?“}‘]ﬂ:ﬂ winerror OﬁEﬂ‘%"
E7F Ut

strerror
4 AAANA AFste AG ol WA A POSIX | A+ C T4 perror () &, A=A &=
FormatMessage () & EW g}

)

filename

filename2
(open () B os.unlink () & Z2) A A28 A2 HHH oo AP, filename &
ol A= JJrO‘ olF YU (os. rename () A7) F 719 5t AlAH” FRE kel 6"\4
3%, filename2 + 5 AR 3 o] 5ol sHFE T}

WA 3394 WA : 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: Filename $48 o)A %Y A2 QRO AYH AY U RYH o] F A
Shpol A Al 9 o] S AU Th = filename2 4 A A8 o] E 2l HE 7L F 745 Qe

exception OverflowError
2be A4ake] A7 U AA

7B t}= MemoryError & €

=& WL Aol Ao

X

RBEY B A5d o

o] dEA sy o) A So A= A A kUt (7] 5
, AL Q1 o] &=, uf 2 OverflowError=
AT AL A BEF RS R,

Hﬂl
£ ¢
r

r[o o),
o
Frt

exception RecursionError

°f ol 9l & RuntimeError oM 3} 30% Y T/P- d Eﬁ ﬂ H7E At AT & ol (sys.

getrecursionlimit () &FZ)7} 2334
WA 350 F7}: o] Aol = @@'RuntimeError 7} ‘?—__]'/\gﬂﬁq t}.

exception ReferenceError
o] 9] weakrer. proxy () @57 BHE o3k &2 LA 7L olu] Fhu A £3E B2 )] o=
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2l HEE A 2dts ol AFEE of B Th oFg o thE o A AW = weakref RES
BAAL

exception RuntimeError
02 Aol £51A = ol 7t A2 of 2T YT A3 2 FAFs] Folo] AxH
el EAE gyt

exception StopIteration

olg #lolEle] el AP FEo| ¢ gltke As L F7] A8, W& T next () & o B 2 o] H 9
__next__ () MIAEZF e Yt)

oS AAL valuesh Bt ol S HEE AT A& UTh o o EREL 98 44T )

AALZ Foi A1, 7] & k-2 None U Th

Aol 259 &7t BEAZ ), A} stopIteration ALV AE DA 74, 47 E8 T

= colle A value Wi7f 42 ARE U T

Z‘]] & Eﬂ ol I=VFANHACE StopIteration & Ao 7|¥, RuntimeError & WEH Yttt

(StopIteration -2 Af o2 ¥l (__ cause )OE GAEF Y.

WA 33004 WA value o] EZRES AV ol 47} o] k= S8+ 715E F7HISY

WA 3504 HA: from _ future_ import generator_stop & % ¢ RuntimeError 32 &

JAFUTH PEP 4795 A= 3AH 2

WA 3704 H7F: 7| 2HO0R BE FT oA PEP 4795 433Ut Al & ol g oA ¢St
StopIterationo|®¥ RuntimeError 2 HAEE U}

A]

rlr
i

exception StopAsyncIteration
WhE A 1) 5 7] o] el @ ol Bl AR __anext () WA EZ} oElelo] g WEIA  uf LA Ao}
g
HA 359 7}

exception SyntaxError
A7 BN L FE vhd uf] YT import Eol A, WA 3 exec () Yeval () TEA, 27)
caged@sgon) BE 8L gL o AT S 5Tk

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

Soj7] 7k ARG A A5l o] A AHGS Z3EE A LAY IndentationError o AR

gk
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exception SystemError
Az e 7t Y7 ol S TAFA R, ZE g2 27T
Utk ddd g2 Folo] ARHNEA (A4 §o2) el AL AU

A€ ol 4 QLIS IEl 0] A 5 el ol A o ik shold AL AR Wl oy

S
=4 2D

version; 14 sto] W A ALl AlZ R = 25U, A& of 2 WA A (o] 2] 9
2e 0 SR o B Do w2 £aT ATH FAAL

exception SystemExit
o] &&= sys.exit () TF7FLL 7“4"/} Exceptiong e AT Y3 A3 3] A = E,
Exception HAlol|l BaseException & /53U th o] 24 atW o9 7} Sul2 A AstE o] AH=
ﬂﬂﬂ%—ilﬂ‘%‘?}- A2l 2 gkod, gold Az B 7t SR UTH 28 Efo]am 2 QiH
AFHUTH AR E sys.exit () ol AEH A 22 A9 4 AAE ”LOP:?J‘JD} ghol Aol
/\]’\E" 5 AHE AZFUG (CY exit () Fgol AEH YUTh; None o] W T8 AJEj= 04U th

o 53(7P"‘5‘ FAG) ol AA 9 grol JAAEH L T8 FEH= 14 Th

o] 3

sys.exit () o e & Q]ﬂitﬂ ﬂ
=
5= == ]
AR o2 8% Hfol+e os.,exit () f&-’?—% AGE F AFUE (AE S0, os. fork ()
9] A4 32 A o A,

code

Bl s = S8 AJH e olg] WA A dU o (71232 None YY)

exception TypeError

Qabol U B4k R A A% Fol AR ol 488 W AT AT G F BAA o) hI A AR E
AFshe AL,

o) o2l A7) N8 Adto) A48 Fovl 2 AL GEE U] Ad 4E 22}
AL 5 A5 U WE AR Fol R AL AR AL YA, b THL ATHA G

A2, Not ImplementedError S WA A 7] &= Z 9] 7“ A shsk o).

ZARH o] A2 AGSH (7} int E 7|tht=t 1istE AES}Y)), TypeError & 4 Aok gt

Utk At 23 E g 2 A dgshd (F S € ol e =AY valueError & 4o 7ok
.

exception UnboundLocalError
S A=A A9 WS F2SAT, sl Aol gho] A4 A o BT o] A

NameError & A H iiﬂi\_ S| 1/] 1‘4—

exception UnicodeError

FUZE #E 3G £ tIY o7t dold wf BT valueError &) 4B ZEAdYTh

UnicodeError & AR Qe tid o 2] & AWt JEYREES 7HA L dsUth o
err.object [err.start:err.end] & Zd o] Ayl 2EH JES A F ).
encoding
ey R ELCE RS ETIEE
reason
TAAQ 2H 2 78 AYsle BALA YT
object
se] 3w v Yoo w A AA AU
start
object o Yl XA HlolH Y H X Ad A Y Th
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

o Zo] SUIE # o7t Ao HAB I Th UnicodeError o] A/ H ZejA Ut
exception ValueError
Artolut 7k S0k Fol AW A AT P2 B AAE Bk, AFRol IndexError AH H
TFAAQ e 2 A A k= A7 AT

exception ZeroDivisionError

U7l B BEE dake] F uA A0 w A Y o a2 v Ak 33 dabs
Uet = AR du o
12 o) 9] = o) A W Aol T3S 93] A H UL vho] W 338 E = 0sError 9 ¥ A U}

exception EnvironmentError
exception IOError

exception WindowsError

DEFAMRT A 5 5T

5.2.1 OS ¢j| 9]
)29 o9& 0SError & B FE|aolw, AJ2H o 2] = o ule} EA o}

exception BlockingIOError
H E5 5502 AAE A (7 £2) ol EF o] B3t Aste] 3= H WP Th errno EAGAIN,
EALREADY, EWOULDBLOCK, EINPROGRESS ©j] 3 &g t}.

0SError @ A Qo &, BlockingIOError = AEZHEE 3 ¢ 7148 = A5 YT}

characters_written
22 57 Aol 2EY 2 B2 £ TP F5. o] JEYREL o REIA WY @
V28 228 A0 & 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

A B 82+ BrokenPipeError, ConnectionAbortedError, ConnectionRefusedError &
ConnectionResetError YU Tth

exception BrokenPipeError
ConnectionError & A B Z 22 A, t}E & Zo] &3l mlo|x
2700 28 3 8w AT} errno EPTIPE E}ESHUTDOWN o dl gk

exception ConnectionAbortedError
ConnectionError & AB Ze|22A, A4 AE7}t A del o3 % th(abor) 2 w 24 T .
errno ECONNABORTED ©f| 3 g3 t}.

exception ConnectionRefusedError
ConnectionError & B YL A, A2 A7} ool s A7 (refuse)d o LAYy Th
errno ECONNREFUSED ©]| 3| &3t}
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exception ConnectionResetError
ConnectionError & AHB Z 22 A, AZo] Athtol & ZA £E (reset) @ wj] WA ]t}
errno ECONNRESET ©f & &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}
WA 35004 WA o)Al Sl M2 A2l TEo] Aladol o3 S wf, Al2d A 277t Y9 &
do 7= A2 AL s (o] F= PEP 475 & 23 A ), Interruptederror & 4207]& thal
A" TEe A =T o
exception IsADirectoryError
g elo] 3t A (7FE os. remove ())°] 2FH A& W LAY errno EISDIR of s 33
Ut
exception NotADirectoryError
ey g7t obd Aol a2 A os. listdir())o] 2FFH A wl A F YT errno
ENOTDIR o 3l 3 th

exception PermissionError
443 12A F 5 A2d AD) glo] A4S AFshel 1 F w) BTtk errno EaCCES 9%

EPERM of 3] e LI T},

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 330 37t 9o RE osError B Ze A7 F7HE A5 U Th
o ®B7]:
PEP 3151-0S 2 10 9| 9] A= 1z A&

53 7%

kd

o= o9 e B HF2 AR F UTh AAISE A B s Warning Categories A8 X5 HAA L.

exception Warning
A e ol Ze Ay

exception UserWarning

ARG A ZEof o3 e ol A= Al wlolx FeAad Yt

exception DeprecationWarning

Y.

exception PendingDeprecationWarning
Cl= ARSHE A odar Zrefioll A A A o) A e, A5 B HAHAE 2 7150l &I A o]
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exception SyntaxWarning

w5 g Eyol e Awel Wl Ze AT

exception RuntimeWarning
Ro e A AIZEF 2o thdk B are] wo]a ZE A YU rth

exception FutureWarning
A2 750l et 73‘14 H%
AHgAHE Ao 2 Sk 7

exception ImportWarning
2E 4B e g e Aol e Fad wlolx e gy

exception UnicodeWarning

FUZESBEE Fae ol Sd YUk

exception BytesWarning
bytes W bytearray & FHE A9 djo]A FefA~Yth

exception ResourceWarning

ZHA ARSI A E Fal wola FE Ayt 712 F a3 FEof o5 FAIE YT
B A 3.20 =7}

ol gel s, 2 Aot sl ez 49 34

[kl

2O HF

La
<
kJ

5.4 o9 AlS +

Wi sl e gl AS 2 e 25 Uth

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

(TF sTolATell A%
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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

g A2 Aua

6.1 string — Qv Q] Exlg A%

A FE: Lib/string.py

ol gl Fojd dre v Zsyth

string.ascii_letters
oo L= ascii_lowercase®}t ascii_uppercase A4S o]o]E<l AJUrh o] Zt AL
o &} & o] 7] grzrUTh.

string.ascii_lowercase
&F Ak 'abedefghijklmnopgrstuvwxyz'. o] g2 2 Aol oA oA e WA A gk UTh

1w A
string.ascii_uppercase
£ A} ' ABCDEFGHIJKLMNOPQRSTUVWXYZ'. ©] Zh-& ZA Yol o] EH o] x] ¢ka1 A= A k5t
string.digits
EA+Y 10123456789,

99
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string.hexdigits
R A4Y '012345678%abcdefABCDEF .

string.octdigits
EAE 101234567,

string.punctuation
C ;74] oA +FH FAZ FF8E ASCH #2449 FAD: 1"#5%&" () %+, —./:;<=>2C [\
17 {1}~

string.printable
Q4 713 Ao E HF3= ASCH A9 XY, digits, ascii_letters, punctuation,
whitespace 9 2 Yt

string.whitespace
IO g o= BE ASCIH A5 £33t FAE. of7]odle aF o, |, & vl 7H 2] A 2 g,
A= E sl 24k 238Ut

6.1.2 A-§A A5 #Ad ErhY

=

S

B2 2P 2= PEP 3101 o] AW E format () MAEE S5 B3 W4 23
T A= 7SsS ATIYL string BREY Formatter S22 E format
A-gsto] ZRAIREY] A G 2o E F 23S bSO ARE A B Y S A A ok
class string.Formatter
Formatter ZE|2os thS3 22 24 A =7 9% Ut}
format (format_string, /, *args, **kwargs)
71 APLU A= QU e 291 223t Qo) o) 917 0 71912 k) 28 wolE Ayt o) 22
viormat () €& E&3e AL BYYTh

WA 3TN W ZR EAD AR o)Al 917 2§ AU

vformat (format_string, args, kwargs)
R

ol e AA 2 A4S I YUY rargs & **kwargs TS Aol YA B E )
BA Az A shAT & oA A st= Al vlE] Ao A g 2l E A skt she
A5 Ao Hxe o Z3UtLh viormat () S W EXEE EA yolE el X3 ==

=% | e
Belohie 492 #ATHIch ofelo] AE hFE WAL E 2Tk
olo Hal], Formatter & A B Zefxol 5] A2 R4 e gL HA=EE A

parse (format_string)
format_string& =3 S A 552 (literal_text, field_name, format_spec, conversion) 2] ©] €] 2] &-& w3t
ST ol AL vrormat () o] EALE AT e UAEY AR AER et 6] AT,

REo g ddos fHd gase) 1S Bt shue A% Do WS G
AEY g 9t A9 (F A A A=st A Ao e 49 94 4 dEUh,
literal_text = Z 0] 7102 EAD YUttt X3 D=7} = A $ field_name, format_spec H conversion

#2 None YU th

get_field (field_name, args, kwargs)
parse () 7} Qk8kEt field_name & (1 & HA 2) £ E AA = AEF U 7= (obj, used_key)
S ety 712 WA -2 “O[name]” ©] 1} “label.title” 7} ZFo] PEP 3101 o 7 o @ 4] & &4}
d-& BolE YUt args & kwargs = viormat () o A2 H 2} ZHUth B 3k used_key =
get_value () & key Wi 7} W2} 22 w7t 5t

get_value (key, args, kwargs)
A48 D=0l 42 AAE D ke DA% A
93 2ol AE 2 by LTk £41E 9l 3

T EEEAEIYUT AT S, args ol A=
o =
T " AR

9l ARE e UL
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args |7 A= viormat () & YA AR EECF HAT I, kwargs 7] 4= 7|9 = AR}

B3 g o ge o152 R WAl 74 820 AT EEF U T4

ql

o], 2 E 34 ‘O.name’ 2 get_value () 7tkey QA0 E TEFH EE shr}.
Exget_value () 7k &8t S0 W getattr () 45 SE3o] 23 Foh

Qu) 2w A=A EA A G FEL FR W, Tndexirror 1} keyError 7} AT,

check_unused args (used_args, args, kwargs)

ABHE A9 AHETHA W AR AATHE S ZAT T o] Il Y@ 914

S T R |
BEEE BE A4 719 I @A A4S 2S5, oSl AA A A), viorma
S 2 AZH args 2F kwargs ol th g F2 Y Uth AFSEHA] g2 °1Z}4 A2 ol A HTER
A 5 JdFYUTh check_unused_args () & FAA} ’“‘Jﬂ%‘ T oA E B A=
A g
format_field (value, format spec)
format_field() £ &&3d AA format () WF TF4E TE2ITh A B P27 AR T

4 Q=2 WAl AFE U

convert_field (value, conversion)
(get_field() 7} ¥r&3h Zk(value) S (parse () HAE7 vidst= &
o] X M2 73 (conversion) & 2 HEF T} 7] 2 WAL ‘s’ (str), ‘1’ (repr)
A4 g T

>lr‘j ﬂlllil

i
g

6.1.3 =9 Ez1g £

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.

ZRZAEN=FTEZI{ ESHRA AT B E" 750 AFUTE TZE Qb 3= A k2 212 2lHE
YrEg 2Feke W4EA 91 T2 202 BAg U gHY gAEe] FREE T ok s
Bt THORZ oAl T FUTh {{ &)

R R

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 u= <any source character except "]"> +

conversion = "r" | "s" | "a"

format_spec = <described in the next section>

g g &2, XF B+ field name 2.2 A 23

A E AAE AAZFUC field_name Tholl= A H oz =758 11 7} < %

"o v o] kol @ &= format_spec ©] FU T o] gk X2 gholl Tl 7] ko] ofd =& X]@%“/]D}.
2l A njy Qo] S FHAFA AL

field_name A= $A1} 719 £ 9 arg_name ©.% A/ th S48 917 A2 e L, A4 =W o] F o]
SE 719E A48 e T 20 2 4dsl £ g nameo] 0,12, -+ €02 A5 & B, (A9}
ol zh Y A & 4 glom 220, 1,2, o] £AWE A5 419 H U th arg_name o] W EZ 2 e]¥ o]

6.1. string— gulA Q]
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UA 7] wZoll, W ZAE Yol A A9 g 7] (& 59, '10' ]y -1 E AR F
Ok arg_name Th3olE A% Gt Ao gt ol B HE FHA 0]l & % AU . nane
o EAAS geratcr ()& A0 o] ESUE | ESHES AHTH W, * [index] ' WEle] £
__getitem__ () & AR&3IA Qdlx 23] & FTh

WA 3104 A fA AR AR A= str. format() oA Ak & 4 dsyth ZEA, T ().
format (a, b) & '{0} {1}'.format ( b) ¥} ==Yt}

W 34004 WA X AAF A G A= Formatter‘)ﬂ/ﬂ A 4 dsUh

2 7hA] b gt a2 EAE o Al

1> ot =0,
rlo & oy

"First, thou shalt count to " # References first positional argument

HH=

"Bring me a Implicitly references the first positional.
—argument

"From to
"My quest is
"Weight in tons "

"Units destroyed: "

Same as "From {0} to {1}"

References keyword argument 'name'

'weight' attribute of first positional arg
First element of keyword argument 'players'

HH FH W W

e %e 2 gse e o A

A A 7HA s a7t ADFEUTE: Vs = @l str() S EESAL, et & Foll repr () & EET
i, " la =@l ascii() E SEFYLL

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 BEol = grg EAIShE R 3 FA 7L 35 o] Qv D= v, 4, A, AR AU

)
Sol ZFPUh 7 g 9 AR v U] Ao} E = formar_spec 9] AL B T 5 AFU T
e YL e AolH ARehe 35 20l ﬂﬁ“ﬂaﬂtﬂﬂﬂ

Aformat spec BEE 1A STHAAFIA=EEXTT SR JFULE ol T H A AF I o= d=
o5, M SN Y =W GAZF2FE = AL T Z—l%%dL 5185 A] 9531t} format_spec W 2] %] S+
*‘éEtformat_Spec—fx}?‘é"] A= 7] Aol A ZdF Utk o]FA A g 2ol E TR o= AT 4 9]

.

B bAoAl =9 oA A8 BAA L.

i
0]

“E WA E RAL £ A8 DT ol A A ghe) B PEL 39Sk vl AHHUTH(E Y
229 20 3 fstrings & HAR). I AEL WG rormat ) Fool AF A2 S % Ytk 74 29
s LES R EE REIES R R R

3ol 3P e Zo QA e the SHS TANAT, AR Tk FAL 54 G ARG U
Qe gl W Eu G ghol str () & BEW AT 2L AFE BEE AU vl 9 g
9 AL 2E A%E S G

EE 2R Y7 QA FA L e 2t
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format_spec u= [[filllalign] [sign] [#]1[0] [width] [grouping option] [.precision] [type]
fill = <any character>

align = PN U S

Sigl’l = nyw ‘ n_n | non

width = digit+

grouping_option - n_" ‘ n, n

precision = digit+

type = "p" | "c" | "da" | "e" | "E" [ "f" [ "F" | "g" | "G" | "n" "o" "

g

fr & st align gko] AR, fill BA7F Sholl 2 4~ =l oo 27 E 4 L3, A Aol 29
o)A} 7B Zto 7 A2 E UL =W B9 28 oA str. format () WA ZE AL u=, e E
Z2HZICUEED)E fill EAE ALT S5 JS5UTE 28U, EHE A3 g 22T E A4Y TS5
A5 UtLh o] A3 format () TgolE FFS v XA L5y

e 3 Y § 49 gl o 2t

g (9

A

T AT s B el G5 9% AEH R G (R AAA o] Zle] A8
gy eh.

ST S TS ® S A BEF L2 AHEE FUTHEANA o Al TERY
b,

= [ AT T =5 (TR el 52 AF ol 2% ZAF . o] 21-S +000000120" G 402
BES A s o AT UL ol 49 §HE 27 Gl AR FEFITL oA e B=

U H] vkg kol <0’ o] glow 7] = gko] Hut)

AT ARR 73 Z 7 oA 2 EE 7FE|of vl x| gy T}

rx
rlo
o

2= Ao E A gow, BE Un= 3 BES AL tolgsh 2 avjong, Y &
4% o7k gl

¥4 |94

T | e Ewole S5 olE S8 A8 aloF S Ue T,

T SOl SR RS A8l oF 8 ERI VI (o] 2e] TE 5 AT e,

Z T o] | FFole A 20158 AFG oL, S5 ol nfo U= 88 g elof g2 o
2 et

The '#' 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 '0x "' 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.

FAL A G TR VZ0 dEE ARSES Utk 2ALS st FEAS A% WAl 'n

A4 A HEE S L.

WA I A T, S AU TH(PEP 378 £ 54 2),

L gde RE A5 BN RY Y A5 BA RF a o o A B9 TR 7150 WES AEHES
FYUTh A5 BA RF b, 00, xt D xr o 3% WEol dxtelnirk 4 HUTh BHE A £
A9, o) &4 A A5 ol el 7h e F U o
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WA 36004 MG ' S FIHHSFUTHPEP 515 £ HA ).

widith = 4 54X YH| & Fo st AR A4, FFAL T2 2 o2 2oy 252 283U
AR eA o™, L= vnl= v$of s 24 H Yth

YA A Ao AR A S ], width BE Fell 10" FAE B A Fof 3] o5
ARG 4 s UTh o) AL 10 9 fill EAYR} =" & alignment B & Z=

precision = '£' ' 'F' 2 XUH B5 AFH G A5 H oF EE g
#e a5 o, FR ZAT Y AFE B E AXF YT A7) o

4= 3718 YyepdUth- &, 2= Y& olA B N EA7 AR E A vERE Ut A S ghell & precision ©]
585 A 5T

]

|

rr

o
O

EEEE

]

o7 | A G4 AN SAE EF G

o [ EA. A Aol A2 NG fFULE FAZ AFHFU T

4 | AR A% AAW O SAE E G

o' [ 83 B4, SAPoE SAE SATI.

[ 167 A 9B 2 2 AY AT 2EAE A8 609 o % ZAE P

X7 167 4. 95Tt 2 A A7 NEAS A8 otel 16480 = A4S 29 gyt

T SAb olc @A EAY AL Aol AF T FA TR EA4E AAFFE A A
o 1dr o Yk

IR

919 24 5P B, A4E ool hAW RF £ BN Y
AS). 2gA G, £ Aol 5T HF 45 27 7]

The available presentation types for f1oat and Decimal values are:
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F 9

"e' | 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.

'E' | Scientific notation. Same as 'e ' except it uses an upper case ‘E’ as the separator character.

'f£' | 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.

B I AFA EE. £ 9F ZA 9 nan S NAN O 2, inf & INF = W33 Tk

'g"' | 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.

e AL e 2EUT: BA 58 e S ARE p-1 2 £RY AT A4
7 exp 2t BN 2. ol -m <= exp < p W (o 7] A me floato] A -4 o] u
Decimal o] W -6 AU Th, SR BAl B4 1£r 9 AWE p-l-exp = ERF U
997 oW, sAbe TA 49 e’ G AYEp-1 E R U T A KA
e T 0L BT FESAAM A AR I, Fol bl 527t GrkE 14 &40l
A A e B 25 E A AE U,

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.

Ft 2o Fotdl, ¥ 29 0, nansE F Y=} F#3A 242} inf, -inf, 0, -0, nan
o= TRyt

ST W G4 FAN AT AW B = AR AL AT g’ I FEUL L@
NaN o] % o £ 22 upg )

'n' | AL @A 2AL A= AHE ko] A-IT A AR 2AE A v A= A9 sk
'g' S EF Y-

$' | HEE A 100 Fall A 2 (£)) AR BAR s MRS VTS 2 YT
@l | 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.

o] AL str.format () ZHE o2 oA s-Zu & T} v\ wE =3}
gHE o Bwo) oA s-Z e S AE ), ()} ZF 27 E s thA ;o] AFLE U h o2 S0, 1203,
2€' = 1{:03.2f) 2 A" 95U}
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>>> '"/0}), {1}, {Z2}" . 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 FLE AAF YA £

>>> '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'

A7te] o=l HE A 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 A}] G MM A

= =

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5

$s I sr WA :

>>> "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 !

>>> ' /[:#4730)" format ('centered') # use '*' as a fill char
l******k*k****centered***********'
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$+£,%5-f,% A} ET A A:

>>> " /[:4f); {:+F)"  format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ 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 A o= Zh 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 U9 TRAZ AL

>>> '/, ]'" format (1234567890)
'1,234,567,890"

H O s &.
HEg R

>>> 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)
>>> '"{:%5Y-%m-%d $H:%M:%S}'.format (d)

'2010-07-04 12:15:58"

AR T A7 Hop B4 oAl

>>> 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 BE3 E2
YEY BAQL PEP292 o] ABE T 0k F A ABE AZFUTE B T T8 A
SA3hG18m) YU T o] B A, O R B 7 5L ol W hE WG BAL FojY 7 sHot
A7) A BE7] MEYUTh 1802 913} AEZ FADL /No 2 759 eolnefele] o] & fuflilsn
571718 BAA L.
QE BAGL b FHS Gl 5710 A TS AAF U
+ 55 & ol aAlol =Y Uth ol A2 St § = AP UTh

* Sidentifier += W33 7] "identifier" & G X3t X2 Ae] RAIAE ARG 7| EA o2,
"identifier" & WZo L} ASCH &3l © & A|&al th AE2 25 gl ASCI A (A& 23
EAERE AGFE U s A F O A WA v A BAbe o] A BAIAHAE SRS YT

* ${identifier} = $identifier & TS FYTh FET A HAL FA7F Ae] HAIAF Holl A8,
Zbe] FAIALY] AR 7ol B F U, 7FE "s{noun}ification".

B o] T2 ¥l o 7 § o] =AY valueError 7F AU T}

string BEL o] FHAES L3 Template FUEE AT YLE Template & M == o233

Ytk

class string.Template (femplate)
g B2 EAbY ShbE wols Ut
substitute (mapping={}, /, **kwds)
WE AL ST, A EADS BT mapping & BE ] 2] BAA) AR B
715 7k 499 gAYl F AR AU T, 719 =7 2k FAAR] 1K E QAAE AT 5
A5 YTt} mapping D kwds 7} BF Al2% 11 F80] 9l= AR, kwds o] 2] A A7 A o}

safe_substitute (mapping={}, /, **kwds)
substitute ()2} VS8R T, mapping 3} kwds ol AFe] EA| AL Qe A, KeyError o9 &
A7) 2] ko A Abe] BAIAVE A EAE o 2t E dEbg Y th B3 substitute ()
=28, s P AR AR H = BF valueError £ 427+ Al &3] ¢ & vEsHh th
T2 ol &) 7} o] A 3] AT 5= YAIRE, o] Ml =71 o o] & HAYA 7] = A ARS 7Hs S 2 A
< Wahalel 1 A 5 ok ) 2
= st & sy th 2 42 (dangling) 2 712, B o FA ke FEE, AT ol
£ 2ges 429 4EDL 283 TAS] dEd o

Template 2B AE F7 Hl o) o] EFEE st} Alw dyth:

oy

template
ol A2 A AL template A= Add AA AUt drbA oz WA= = A, 27 A8

oA 227k A A= U T

22 Template A& 33 9] of QU t}:
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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'

B AN Tenplatc S B FASE SISl A2 TAG SN, 2R 1T B EL EADE
s shdl ALgE  AA AL AR 39 @ 5 A5 ol A S H, the Fels o= HES

AR 5 ATk

* delimiter — 212 A A5 £ st 72AE YW= B8 E 2L QU 71282 s Juth 7EA
= BRT ) o] BAY| ro.cocape () & EFHEL, o] AL AiT40] oluio]of Tk E
S A o] TEAE HAT T USUTHS, T2 TEAC UEA A B S 29 SFHi2 ol &
F 7ol A7) oF fhch.

* idpattern - 52352 %EV‘PZ] 02 2] FAA] E S AW she B
(?a:[_a-z][_a-z0-91*) Y YT} braceidpattern ©] None ¢l o]
Al A = G ek,

flo Z&
°
=
N

- rfz

Far: 7] flags 7t re . IGNORECASE ©] 7] wfoll, & [a-z] + W] ASCII €2t} 4 2] & 4 U5 U th
ol w ol Aol a Ze) 15 AEH YT

WA 3.7 A W7 braceidpattern & S22 3 2 A Qg ot 2H A S W AR H = EEY HES
& st 7\]' @AOV\‘/]D]'

* braceidpattern — idpattern 3} AL A| W, 52 G 2 Aol ] BA A Yt sld& AYgych 7| B2
None <1, idpattern < /\]'*O“?S]'L Zi S U P (S, 22 do] FEI7 A W S W BT
AFEEUTH. o] g £, 28IV A2 W gl w9 A FAAN AR T SES ZY T

A%tk
WA 3.79 F7}.

« flags — A% Aol A& & 74 ok,
IGNORECASE ¥ Ut} re.VERBOSE 7} 34t =g
B2l 742 whekok gk,

B A 3.20] =7}
T, Fl AEYHE pattern < A7 & 5to] A A4 HE = AT & 5 AsUth o] A st A, 72
yl 7R o] F 8= WA IF ol e Bt AA ook Tt FA 2F2 Aol AlFH 2 FA FESH
k-2 A1) A A} 72 ol e o

e escaped — ©] T1F -2 o] AA O Z A AAE AA AU A& E0] 7|2 siH ol A ss.

« named— o) TEHL FHEI} e Ae) BAA o) 5L AT AR 2FO FEAE 2 FAA £
.

* braced - ©] 1FL FELE FA A BAA o] F2 AANAYU; AA DFo FEAY T2 E

EFAE AU

filo
o
i)

S,

o A8d FFA FHIYUTE 7 BFL re.
1 o A
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.« imvalid— ©) 1S 1 9 FEA A (QurF o
Uhefubol T,

f
o
e
By
Mo
B
flo

S QX A7 1, A4 9 whA o]

6.1.5 =3 g

string.capwords (s, sep=None)

AR E e oplit () & A8 B Ol R U, ser.capitalize () & A8 2 eole] 3 24
B SR B o WA BN Ol g oo join () & BTl ARIUTE, Adt4 £ w0
A7} sep 7t LA None o] H, Q%% 20 EAE B 25 0] 2% 0131 & B9 o) A A Y

E&"r

IR QE O sep 7} ol & Ur—r_T’_

A= ol AHSE Ytk

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 ®17):

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*

[P I3

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

6.2. re — Regular expression operations 111



The Python Library Reference, = x| #] 7 3.8.18

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 A7 : FutureWarningisraisedif 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 ASCIl-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.

WA 3.690 71
WA 3. 79| A 7 : 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.

(?=...) Matchesif ... matches next, but doesn’t consume any of the string. This is called a lookahead assertion.
For example, Isaac (?=Asimov) will match 'Isaac ' onlyif 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
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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 \Db 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.

B 7 3.3 0] A]
H A 3.600 A

A 3.89]| A 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}"').

W7 : The '\u' and '\U"' escape sequences have been added.
" 7 : Unknown escapes consisting of ' \ ' and an ASCII letter now are errors.
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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.

¥ A 3.69]| A ¥ 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 i), ‘I’ (U+017F, Latin small letter long s) and ‘K’ (U+212A, Kelvin
sign). If the ASCT T 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
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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 3.694 WA : re. LOCALE can be used only with bytes patterns and is not compatible with re.ASCIT.

WA 3.7 4 ¥ 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.

.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 3.40] 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

¥ A 3.19]| 4] ¥ 7 : Added the optional flags argument.

WA 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 3.79 A ¥ 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 A ¥ 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.

H A 3.1 A4 ¥ 7 : Added the optional flags argument.
WA 3.5 4] ¥ 7 : Unmatched groups are replaced with an empty string.
H A 3,600 4 W

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).

WA 3.1 A ¥ 7 : Added the optional flags argument.
WA 3.5 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 A *H7: The '_' character is no longer escaped.

W7 3.79| A ¥ 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 T@ ¢ 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 3.50] A4 ¥l 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 340 7}

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.

¥ A 3.79]| A ¥ 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 A4 ¥ 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 3.70 4 M7 : 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)
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>>> 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']
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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'; '),
("1D"', r'[A-Za-z]+"),
('op', ' [+\=*/1"),
('"NEWLINE', <r'\n'),
("SKIP', ' [ \t]+"),
('"MISMATCH', r'."),

]

tok_regex = '"|'.join (' (?P<%s5>%s) "’

1

line_num
line_start 0
for mo in re.finditer (tok_regex,

Statement terminator
Identifiers

Arithmetic operators

Line endings

Skip over spaces and tabs
Any other character

HH W W H H

o
°

pair for pair in token_specification)

code) :

Token (type="'ID', value='tax',
Token (type='ASSIGN',
Token (type='ID', value='price',
Token (type='OP', value='*",

line=4,

1

value=":

line=4,

line=4,
line=

column=8)
column=12)

4, column=15)

column=21)

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;
v
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="'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 — YE} A4S 93 & 91|

22 I Lib/difflib.py
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class difflib. HtmlDiff

ol 2 é‘: HTML £ £ (£ £5 gt AT HTML 314 g) BE= b AT 5 lsUth o
HTMLS & 73 2 9] MRS 22 0A, A5 Jad 2 992 njaste] Byt B
A g Aol REe A4 5 9% U

o] Zej 2o AL oS 2S5 YT

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
Htm1Difro] Q2" AE Z 7|8k

tabsize:= ¥} 7t A& A A= AEH A 7|9 = 2 Ro| 7| E 72 gy}
wrapcolumn= £°] A5 & @4 H+v € HEE AR AHH 719 =
o+ Noneo] 7] &gkt

linejunk £} charjunk= ndiff () (HtmlDiff7F Wek3] v X] " HTML 2}o| & vt=+= o] AFEH Yth
ZAGHE = AEE 71YE AL YT AR 7| B3 A Y2 ndiff () APAE FRIAAL.

23 22 WA =7 F g Ytk
make_file (fromlines, tolines, fromdesc=", todesc=", context= False, numlines=5, *, charset="utf-8’)

fromlines &} tolines(ZAG 2] JAE)EH| W3, & Y S YR HA S ZAXEHEA, E U=
2ol & HojFs 5 X0 SXFHIML 3t S & ZPQE HPﬂﬁJHT/P

fromdesc 2} todesc+= from/to 3+ & T AL S A A sk AHA 7|9 = JAAYUTH (7] 232
SRR RN
context &} numlinest= B5F A2 7|9 = AAJ U 9 Xo] & F A8 W contextE TrueZ
AN L, T A ‘3%2“5 71232 A oA = EABH= False ] D} numlines®| 7] Zk-2
59U th context7} True Q W, numlinesi= 2}o] sto|gto] EE A= W 9] & Ao oh
context7} Falsed numlines= “next” 3Fo] 3 H I E A2 uf] x}o] dlo]g}o]E <of] ZAHE= =
S8 A FUTHO 2 A “next” o] 3| 27} 1 Ao] Stol kol EF ol A £
2 flol Heke A2 W@ 9ol $5 2 Fuh,

z}
o

1 fromdesc®} todesc= O] 2 FA| 0] L H X 2 HIMLE S| AEH AF T 5= gles A~ZHE
% Hh= 5ok & A 3] o] A o] = F o] of T}

(o]
) 1:1

W7 35004 WA charser 719 = A4 AR7} 2719 25U Th HIML 2419] 712 22} 3 gl
'IS0-8859-1"0|A] 'utf-8'E WAE A5 T
make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
fromlines 2} tolines(FAFL 2] B|2E)E HWstY, & 7HE S U AAS FReEA, & G =
2ol S HolF = SAIHIML B8 FAG=E HPﬂ?:M t}.
o] YA =9 ARE= make file () WA EQ AR} 25Ut
Tools/scripts/diff.py+ o] Fel2e W & ZHEAJEY, T2 A8 o9& G2 5 UTh
difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n’
a2t b(EAE S g 2E)E v uFth del (e E2 A= Al v ol E) & 9 di
a5 o,

5>
oflt
>
o
Fu
rE

ol diff oA WMAE E 2 2] RS B EASE A8 B ALk W7 AL o] 7/
o) ¥ et EAHULE B9 £ 5ol 3 AR 7R 33 t)

ARB O, diff Ao] F(rrrh———71 TFE A S ol B HAL Bo] BEAWULL AL o

IOBase.readlines ()2 5ol R & o] i0.I0Base.writelines ()2} A AFL3}7] o A3t
GfF S AR SR S o] §E T T o ks, A2 9 B R 2ol £ W7ol 9l Wy

Zol & d o] gl Aol W, lineterm AXE ""2 AANA SHol QAFHA & d o] 285 A Al
S 2.
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=9 diff PA o= dutdor YR +A Alﬂoﬂ ggtaE 7 dsUth ole F R EE AR E
fromﬁle, tofile, fromfiledate X tofiledate®l] TR L& AFE31o] A A E = ASF5 U A A2 dutz oz
1508601 FA o= EAGUTE AH5HA od, FAAE] /1R ge il #A4G Yy e,
>>> 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"'))
*** pbefore.py
-—— after.py
R I I I i I i
* Kk K l, 4 * Kk kK
! bacon
! eggs
! ham
guido
-— 1,4 ———-
! python
! eggy
! hamster
guido
oS ZHA| 8 G Al = difflib 2] B 5 = Q1 E] | o] A8 FRBPAA L.
difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)
2 4ol 523 F27 A9 B AEES MBI words 2H AN BEE S AD2(LWHoR
FEAD) W, possibilities'= word2} QXA D A A9 glAEYUTH(YuIF o g BA1do] g~ E)
A A AR n(7] 23k 3)2 W 23 XY A e FUth ne 0l ok Aoy th
A A 02} cutoff (712 ZE 0.6)= [0, 1] 899 float U th word$he] §AHd A27} o] ghuth 5o

possibilities = F-A] & U ¢}

possibilities 5ol A 714 & (Al n A 9)) QA 7} ] AER WSS =), $A A5 2 FEs o] 9
74 A4 Ao] WA g o

>>> 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)
[l

>>> get_close_matches ('accept', keyword.kwlist)
["except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER_JUNK)
ast bEATE Y HAE)E NPT Differ-2E Y HEH(EE & A= Alvd ol H)E vt
ot
A e A 719 = vl 7 ¥ 4= lingjunk 2} charjunk+= 2 ¥ ¥ 4= (X None) YU th:
linejunk: &L FAHE AAE WholZo] il FAFF o] AW

1o —

22 uiskely, 2% R ko AR L vk =

‘“?MDP 7|22 NoneYUth BE 59 34 IS _LINE JUNK () & =, JJEHE?SU}H h-g
=

BRI #)E A2 F A ol Hol= BEx) 9=
E’EH—L HEo] 5oz BUF A ST EA HoE B3, o] Flo] HE o] §4E
Sh= AR BsbA U o
charjunk: ZA (A o] 18] E214) & 1l
Q’ﬂ% _;‘:L_/F\‘?:}]’]D]‘ ]E%}:‘% 'g_’/l'\‘%o ‘P IS _CHARACTER_JUNK () o]t.ﬂ —m—tﬂ'] EZ]‘(_{\_Jﬂ ]

T
T
o

£
In
o

}11

CEAZL I B MBS, 134 o w AR W

2 Ay At - A 9 FF sequenceMatcher
A8

il

24
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W E 97 EAE THIAE A

Tools/scripts/ndiff.py= o] ot iy & dEAE Yyt

>>> 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 () Yndiff ()& gt
AN AFTAAR & F27, E AT

o :

A sequenceZ} o] AW, 5} 1 0] L} 2(wl] 7)) X 4= which) | A
A AUt

U

o,
2 <
(e,

>>> 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")

a2t b(EAE S g 2E)E v u Pt del (e 5 B S Al v ol B) & S diff A o= wt

ERNEY

Z 3 (unified) dif = A A A SH E S F

(L8] o] /0] F B3 T4 eletel 2epd
39tk

7|1 2R o7, diff Alo] S (-, +++ EE et 2TH )& 2ol & 22 o B Uth o] 22

io.IOBase.readlines ()2 WEo]Z Y&Ho] io.I0Base. wrltellnes()ﬁ}ﬁlﬂ]AFQET7]] psl

RGNS A HES e o S8 U A, Q2o 28 B E 2ol 2 9 0] ] mE .

2ol & 9ol gl dgold, lineterm AALE "" 2 AAQNA ol dAHA & F ol TFH A &

F44 0.

e
723

N o,

HAduoh W
3 A=

£l Giff 940 AN o2 Ay Aol o3 A7 Ak o5 F AR mE AR
fromfile, tofile, fromfiledate R tofiledate®]] AL & A-&3to] A AE ¢+ JAFUTH S AL dutr oz

1S0 8601 WA= EEPUTH A A5A ko, EAAS 7 Bihe

23
Mo
R
2
hins
)
e}

>>> 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

O ZHA 8 Sl Al = difflib ] W = AE I o] 2 F FER A A L.

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’)
a®l b(RtolEE A A 2] B AE)E dfuncE AFE3Fo] vl U t}; dfunc7F WHEelE 4oz dE}
Z (A vl EQ) 9 A FAE A& T dfunce Ze|Bolojokstn], B% unified diff () t}
context_diff () Y4 th

d T PAY LAY gle ATz DdY HolHE v 5 A ?JHE} n% ALt BE g2 ufo]
EF Ao oF Fuh stro] obdUTh BE A8 AY) = suE FEA WE6 L, dfunc(a, b,
fromfile, tofile, fromfiledate, tofiledate, n, lineterm) i%ﬁ}% HAl o g7 z+
FEYUTH dfunc®] £ TA Hlo]ER AR B E, ool A= Det E2a b AHE & 5 913/

dHAAD gl TGS ZHUTh
A 3.50] &7}
difflib.IS_LINE_JUNK (line)

BN F Qs Fol W True s WEFU ) lineo] ¥l Fol Ak hte] 14 & SERHOH, & lined AR
T Jsuth 184 fod FAE = s Utk ol WA naiff () oA w7 A4 linejunk 2] 7] 5k
ox AHEE S YT

difflib.IS_CHARACTER JUNK (ch)
FAE = 9= FAYE True € WERSIUTH ch7t Aad o] 2} gl ol A} ch= E/\]@"F A5 Yth
a3 ko BAE 5= gl Uth ndiff () oA W7l W charjunk®] 712 ko2 ARgF Ut

o X7

Pattern Matching: The Gestalt Approach John W. Ratcliff 2} D. E. Metzener®] v]<=3l 4 18| &
o] A2 19883 7 Dr. Dobb’s Journalol]| =35 9l < o}

—

r

E

2

| &3

6.3.1 SequenceMatcher 7 )|

SequenceMatcher 2 A b3} 28 A RE zH5 T

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk="True)
A9 €17 ik None(71 ol Atk A8 S8 ob 2742 o), 415 ol of o
Ao vl %2 ulslsl= 3] oA} 3F4ro] o UL\/]D} ISJunkoﬂ None< 78%5}: A2, lambda x:
False® ATSHE A3} THUTH %, oFF 4% PASA Feuith o & Sol;

lambda x: x in " \t"

£ BA NDAE ML, 2 0] 20 WL TAST A o™, 919 2L AL ADsE U
WA Q1A a9} b ML AA2GUTH E Tl BAD] ARGAUTh T AL 2ok BE
4] 7bs sl of F ok

DA AR autojunk’= AFE A D F el AL MBS o AT 5 AT
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WA 3.290 =7} autojunk v 7)) A
SequenceMatcher Z} A= A 7 2] H] o] E] o] E 2] R E & ZE5 U Th: bjunk<= isjunk 7} True Q1 b 249 3
AU Th; bpopular= F 2] 28 (R A 36 A] ekphd) oAl Sttt e = A 37 obd 8 49 H9
JUth b2j= b YW A 245 250 YERG 91X 2l2E & mj 3 sh=dict dUTth b7k set_segs ()
U set_seq2 ()2 AR E Eﬂu}r/]’/‘ﬂ N EF QLR YT
WA 3.200 =7} bjunk D bpopular 9] E B HE
SequenceMatcher AR o= tha3 22 WA =71 55U T
set_seqgs (a, b)

H g F A EAE A3 Th
SequenceMatchers ¥ AR A A 20 thdt AA 3 A HE Aabala 7| 3R 2, wo Al@ 2o T
o stte] A AAE UL E W, set_seq2 () F AR AFE AALHEANFDAE A AA S,
set_seql ()& TS Al A2 ZHZo) thsl] St A Rt H o7 S E3H4 A L.

set_seql (a)

w3 HA Al F2E AU Hud F A A A2 AAE A st
set_seq2 (b)

g E A AR2E ATk wlwE R A AR2E WA e

find_longest_match (alo, ahi, blo, bhi)
alalo:ahi] $}blblo:bhi] oA 7F¢ 11 44 E5& 5 Uth

isjunk 7} A} == 7L} None ©| W, find longest_match () ali:i+k]7}b[j:3+k]1 S} 2
(i, 3, k)E WS, o714 alo <= i <= i+k <= ahi 011 blo <= J <= j+k <
ohi Utk o) 2AE WHAANEWE (i, 57, kA S, FARD K o= ki <= i
T A P p
25}, o) 4 b A AR ek 2

rlo

W =
o D2 £ FolA bl A 7HE AA A Fsh=

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

k7t A A, G 7 2 AR B Eo) 4719 o] AR A A2 247 Rl ekl
SFofof FTh %7k A ool AU Th 18 thg 1 B2 9o A B2 v ANAA s
B AR SRR 24 A B2 FuRe A AR 2L A 54T W E

R=R
A9 s, Aask A eHA] s yTh
o] 7)o ol A} 2L of| 7} YA R, AT o)~ 5 HAR EFUTE o] A S ' abed' 7hF HA
XAl Zol Y abcd' 9 AR LA A A FUth thAl rabcd' W LA & 5 Qo
T A Ao A 7h 9% 9] Tabed' 9F AP T}

>>> 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 ()

FHA G A= AB A DAL 71$8= 3529 g2 Bagch 243522 (4,
j, n) FAelvl,alititn] == b[j:j+n] & EFUTh 3-FEL i jol sl &= F71gnt

up2 ek 3- 722 tujojH, (len(a), len(b), 0) &< 7FHY
Ytk (i, 3, m)& (i, 3', n") 7t aEA A3
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B3REol oW idn < i EE e < ' AUTH S, AWIFEL P AHAA G e
222 Uy
>>> 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 ()

=1 bi HEst= S AY o=
31, 32) AT A WA FEL
29} ZEL_T’_, w27 R 2 jIL o] A j
tag k- EAFE o] a1, o] | o m Yt}

FE (tag, i1, iz,
=

RENCREEEE

&
[\
1o
mﬁ '_l.
oy &
<
v

& =
'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[l i1 — 12 T FSIFAA
o
'equal’ al[il:i2] == b[j1:32] (NB AA27F 25 Y.
s =H:
>>> 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 afl:3] ——> b[0:2] 'ab' ——> 'ab'
replace al[3:4] ——> b[2:3] x> Ty
equal ald:6] ——> b[3:5] 'ed' ——> 'cd!
insert al6:6] ——> b[5:6] Yo > T f!

get_grouped_opcodes (n=3)

Hhn &8 £HL 2t 259 Al ol HE gyt

get_opcodes ()OI 4 MR 1§ 0% SRENA, o MIAEE B 4L WA ZeAHE Ve,
W7 Abge] gl E70 898 AlA G T

I52 get_opcodes () & 22 FA o2 Mg Ut

ratio()

[0,112] W29 floatZ A P2 SAAH AT & S8 =)
T7} 5 Al A0 849 F 7)ol M2 dA e d o, == 2.05M/ T Y Ald 2722
W1.00]%, 3% 847 glew 0.0 Uth

get_matching blocks () Y get_opcodes () 7F oA TE&H X 9kgro, AAlsl=rt ] 1] & o]
Wol] FUth o8 ul, quick_ratio() Y real_quick_ratio()E ?j;ﬂ PARSE R= AR o) g =N

AL % v

aQ

B3 390 ratio() £59) AvE A 240 wek Febd 5 YU S Sol:

>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25

(TH& ST Aol A1)

136

Chapter 6. &/~ A 2] Au]A




The Python Library Reference, = x| #] 7 3.8.18

(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 whe] ratio ()9 e REEHY TH

& 27} ool ook 23 W& & WA A A A AR O S
d&5Yrtt d1A 9 quick_ratio () 9 real_quick_ratio ()= &4+

e
B rly

>>> s = SequenceMatcher (None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qguick_ratio()

1.0

6.3.2 SequenceMatcher & A

ol AN TS “AI"E LNFoto], F 2AL S Al LTk

>>> s = SequenceMatcher (lambda x: x == "
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio ()= [0, 1] Y 9] float S Ht3kato], A) P29 AN S 2R3 T AFAO R, ratio() 3] 0.6
o]Aol W A AAZF2ASA d xS =)

>>> print (round(s.ratio(), 3))
0.866

NP7 X 5= RE o B4l o] 9Ithd, get_matching blocks () 7F &3t}

>>> for block in s.get_matching_blocks():
.. print ("al 1 and b ] match for elements" % block)
al0] and b[0] match for 8 elements
al[8] and b[17] match for 21 elements
al29] and b[38] match for 0 elements

get_matching_blocks () o] &3l 9t3td v et F&5-2 34 B{v]Ql (len(a), len(b), 0)°lH, ol
npA e FE S A (AT 849 )70 A Fde A

B
2 A AALE T A ADAE WS B2 23 4THY, get_opeodes () & ALSEHAIA £

>>> for opcode in s.get_opcodes() :
.. print (" al : 1 bl : 1" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal af[8:29] b[17:38]

o B
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e o] RE9 get_close_matches () &4+ SequenceMatcherE AFE3 7hd3st I & ZHA & £ 35
&t A9 T S HosUoh
=

* SequenceMatcher@ WEo] R 22 $& 2 73 3t 7hobsl v A e 2.
6.3.3 Differ 724 A
DifferZ} THE AElE= F A diff 2 F33FA] 20 Fo A L. v 2, F 4 diff = 5 9 J &2 9ly,

ﬂ”ﬂﬂclﬂﬂgﬂ§4dﬂw itk Wz 29 0 2 1003 0 4 7 Wl Al el A LA A7 7%
FULh 5713 A WS A AN 2 A el /M2 o 7 dif £ B tA 920 NI A4S BEF T
Differ 2o 23} 22 A A7 95U T
class difflib.Differ(linejunk None, charjunk=None)
e A 719 = vl 7 ¥ 4= lingjunk 2} charjunk+= 2 ¥ &4 (% None) & 913 A J Ut
lingjunk: T+ A Q1A E ol S o) 2 BAA o] H I FE ML T
o, ol oE E&E AAR 5544 FSS o n P
charjunk: EAF(4 0] 19] A1 9) & WolEo 3, BA/L AaW g i@ste AU 71EgL
Noneo]H, o] o] AL H I 2 7FEoA] k35 o v

o) e A2 AE Y Bk ol B2 27 AT U 45 E 20 T Ao| 7} L ol L} BAE RAHA
S UTh AWol QS find longest_match () WA ZY isjunk 1) 7] ‘?‘i—,—oi st Age 9o
/\1}49_

=]

Differ AR L B WA =E B A2H UTH(LEI} S o A thy:

compare (a, b)
Z9 A A F 7R E vl stal, FER(

=
=
ANALEEYRoR B NS 9 5 24D

< 2o Th ol H S A AL T LR/ A
A 9] readlines () vﬂ NEZ DL 5 AFUth AdE 2t JA] 3L F AR writelines ()
HAES F3 2T ANE S UAEE S P ZUus EAEE 248 Yth

6.3.4 Differ o] A

ol A= F 7he] A AEE vHludrh WA H2EE A, & 97 EAR 2 ME dd =
22199 ,\]iq/\%]qq.(o]e{sl NA2E Y F AA Y readlines () HINERE A& 5 JdFUTh:

>>> 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} o 2 Differ A9 A2EAE BEUTh:
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>>> d = Differ ()

A

fus

piffer A A2EAAE WME W], 27 EX“FI7E THHY I T
A W g2 Differ () JFAE FRIHA L.

A ee 2, £ g W2 )

oo
=2
Jo
1o
o
>
>
fo

i

9¥ 49

>>> result = list (d.compare (textl, text2))

result B0 PaEo]BR, of 2 1S 5| B AT

>>> 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']

oo Fo] £3Hd shte] EAAE BEH o] YA BTk

>>> 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 difflibo] B3 = QlE]w o]~

o] A A= difflibE A&t dif£8t FAFSH R EEE
ol Tools/scripts/diff.pyE T F o] JH U Th

#!/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%)
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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 — "HlAE ]33} 2]-5-7]

2 F & Lib/textwrap.py

textwrap EEL BE A4S 3
yrth stF 719 92 E FX1E-E 2 3 (wrapping) 3F A U A -2 (filling) T}, &
I3 o F&E 98 Textrapper A2EAE AFE3) oF gt

U 29 Toxcrapper T ohek 8 1) B B A3
Aol SR S8 oF gy

(o]

textwrap.wrap(text width 70, **kwargs)
en(2 ) o 9t B Fohg AR BE 29 Dol Aol widih A7t H=F Fh AF 5
vhE o] 9l %‘?—1 %«l g AEE 9T
Ae A 719 E AR ok ol A TextWrapper?] 2" oJEFHE Gt widhe]
7)1 B2 70U Lk,
wrap () 2% WA o] ) 3F AFAM| 3F |82 TextWrapper.wrap () HIAES FR3HA A Q.

textwrap. fill(text width 70, **kwargs)
texto Y= GY TS NBEA, B H EHS 2P G FAE S S UTh 111 () & T

EREL D)

"\n".Jjoin (wrap (text, ...))

53], fi11 ()& wrap ()T 2L 719 = AAE wopE Ut

textwrap.shorten (fext, width, **kwargs)
o X widthol] A 01 A text & 5 °F3H A AHF U Th
WA textol] Y= Wl FHFUTH(ERE T 0l G AFo]az X SgUth. 237} widthel 5o
g U Th 222 o, Uz D‘r(ﬂﬁ]—placeholderﬂ width Ujol] =& F 53 tho] 7} Eojl A
A Yo

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

Q94 AN AL okl HHE Texcirappers AXYS o =R Y U
EJ} TextWrapper fil1l () 5o AL 7] Ao o] Zekgm g, tab51ze, expand_tabs,
drop_whitespace W replace _whitespace < A A3E A2 ol 2771 QLo F-3dAl &

WA 340 27}

textwrap.dedent (fext)
text®] BE Zo| A 22 A8 M-S A AT

AL AT HLEE R FAAS 22 TE N A3 Solzy] @ G AAFEA, T 2Ze
o] A% gAtelo] it H AT 4 AFUTh

W B BE Fuo R A2H A, o] 5o] 2A ghgo] #5442 " hello" 9} "\thello'
2ot 35 AW Fho] Yt A0 BRI

U EPSHE 2L QLA FAH T 2ol A B A £ G731 ek,

& =4
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def test():
# end first line with \ to avoid the empty line!
s = 1\
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 A1) 2] A| 2 35l prefir® 371 Tk,
=

text.splitlines (True)E T &3}o] 1)
7| REA SR, prefix= FWMOZR FAF A ¢he BE S(WHAY & 23 o F7HE U

dE E49:

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

NS A predicate 1 A= ol® E& S 27|82 Aot o] AHEE 5 s o & 59, ¥ £
U = E 9 = prefixs F7H5H71 = H5 Ut

>>> print (indent (s, '+ ', lambda line: True))
+ hello

world

B A 3.30] F7}.

wrap (), fill () & shorten ()& TextWrapper ALBEAA2E WET T4
Furch o] A2 AHAREEH A 947 w0, wrap () R/EE i1l ()& AHE5H]
Aol ¢4 T2 19 A%, oo 8 AN Textirapper A E BEE Aol H EEAY 5 As,
gt B3t ol Eo] Gt wole] SrolE v HolA AR at 2
break_long words7}F AR O Z HAAE o] YA ko 71 Sout 7] ot

O

class textwrap.TextWrapper (**kwargs)
Textiirapper A7 o1 A9 AHA A YE AE WolE AUtk Z 719 E AL Axd s
olEZRE YT 2N S EH

wrapper = TextWrapper (initial_indent="* ")

£ e 2aun

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

width
(1% 70) A% A B9 A dol. A8 GAEd wideanh 2 AE wol7t )
TextWrappere width EAETH7l £8 £0] g2&

rlr

3
pa )
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expand_tabs
(718-7k: True) o)W, text2] BE B B}7} text®] expandtabs () WA EE AFR3lo] 23| o] A~
= 33Uk

tabsize
(718 32k 8) expand_tabs7} ZFo] W, texte] & €
o AFe] 250l 22 HH UL

WA 330 27}

replace_whitespace

A AA A7} o)A | 2]l we} o

M
rlr
r 4

(71 2%k True) oW, & & F &3 Aoll, wrap () AINEE 24 39 £AE &L 902z
AUt Age = 3 FAE 3 2syth: ®, Sk Al |, F 9= g vlE A g g

("\t\n\v\f\r").

2. expand_tabs7} AR |1l replace _whitespaceZ} Zro]H, 2+ Bl BExl= b A H o]~

= A%E ), ¥ 47 e,

! replace whitespaceZ} ARl e|H, & 57+ & vl o] YEA o] 43k A3 7 A s
SUth o2& o] 2, IAE = (str.splitlines ()Y AR 2 *]“Q“OHH)E‘H'QE
Sl Sof ¥ Eaﬂféﬁﬂoliﬂqﬂ-.

M 4y o
mSL‘ 3o, [

drop_whitespace
(7123}: True) Fol W, RE 22 43} 29 3 (23 o] F Sojxs] A)o] AAlH U #oh
A Rre] gl e Fulo] okl o] Hol 2@ xS A ehLith AAH £ Fo] & ANE

242819, & AA 7 AHAE Ut

initial_indent
12k ') 8 =
=gy v 22

subsequent_indent
123k ) AES AT
7tz o] Aol A4tel £ UL

fix_sentence_endings
(712 3t False) Zo| W, TextWrappers 39 & A
HolAw BelH e % hsedw Tk o] AL AMAOoR uA F 22 Ao AT
Y B AA g %QWGLHD} B gL, EEF | &3
N
‘/‘r

)

229 3 WA & L F/18 BALIUTh A WA F9 2ol AL
O

R o L B
Ytk ol @nelEe] @b A theol

’ [...] Dr. Frankenstein's monster [...]

thg ol Lot “Spot.” Abole] Rhol A AT 4 gtk A Yy th

’[...] See Spot. See Spot run [...]

fix_sentence_endings+w 7|22 o2 A Jrc}

A A Qug S “AFEA o Holo] string. lowercaseo] & &8, 2 ZoA EZS
Ee]eh7] Sl whE F ol 7 Ho] A o]~ A St S WERE, Jo] HAEu A §

=t

break_long_words
(712 3k: True) oW, widthB ot 2 Eo] Y= = 617] Ao, widthE o} 2 Dol & 2L Yth
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ARl E, 72 ol 7k MAA gkor], YR Zo] widthrt 4 4 Q&Y (videhE Zels
Fe 2 23k517] 935 7 ol =HH Fol YHUTH)

break_on_hyphens
(7183k: True) ZrolH, 2fj3g o], Fojol Ao HelN=E, 33} 5} ho] o slo] & upE F of A
%*ﬁﬂﬂ‘?‘r ARlold, FuvhS £ vlES 9% —?—% FAE FA T AR REH A A=
Dol E AthH break long wordsgE AZ LR AR oF Fuch o|d WA 7 T2
g stolZ o2 AFE T g HE & 5 A = Ao syt
max_lines
(7183k: None) None©] o} W, & 8-2 |t max_lines &< 3E33}1L, placeholder 7} =8 £l e}

N

k.
WA 340 7}
placeholder
(7183 [ ERe T Y  aE] 2o ZAE FAHE.
WA 3.40] F7}.
TextlWrappers B8 % U] &9 AR 2 7HA] 28 WA =5 Al 3o
wrap (fext)
text(ZAFA) ol 9l & e BE S o7t AW width AV H =S HFFYTh EE e
S Textirapper A2E A0 JAAEA o Eg HE A AU HE 2 v gt
=9 29 Z2ES WA 53 d o W&ol glod Rigtd 2B vo] 5 th

£i11 (text)
texto] Q= G S AFet, HE H Ede 2¢eke 9Y AL S Yk

6.5 unicodedata — U I E ©|o]EjH|o] A

o) REL BE RUIE B B EA 42 A s AUz
Character Database) of] T 3} M| A~ & Ea
EEDEN=Y
BELS FUTE BE BEA #4, G T = £ dlo] e o] 270 FelE AT 2L o] BT} /5 E ALY
Ytk The 2L B4 o g
unicodedata.lookup (name)
olFL® FAE 23 Pt AARH o] 5] AV LAEHY, thSdt= wAE EelF Utk T A
oro W KeyError7} @A}
WA 3304 R o5 A HEHE AIFEA? 7 271 A5 U Th
unicodedata.name(dn{ dqbuh])
chr EA10] TH o] B2 EA1Q 2 WBE Th. o] B 0] B %) 2] 0T, defauls7} WHEF A1}, A A F A
oro W valueError7b A Yt}
unicodedata.decimal(dn{ dqhuh]
chr 210l @39 103 ghe B2 vkshhd ok 223k gho] B o= o] QUA] koW default 7} HE2t
Ak, AR A F oW valueError7k W8 g th

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 £ A}o] TR £ A digin 7S A5 2 DIFUTE 2 H ko] A H o] A 2o defaulr 7}
WS A, A A F O™ valueError7F A gU T}

unicodedata.numeric (chr[, default] )
chr =710l &3 4= ] (numeric value) & float 2 WFeHgU o). 188k gho] A 2= o] UA] ¢ 2 default
7h g Ak, AR 2] koW valueError7b WA Y T

unicodedata.category (chr)
chr EAkol @ ARk 5= (general category) € AL = REgHY T

unicodedata.bidirectional (chr)
chr B2}l &= oFnl3k = ]| A~ (bidirectional class) S EAFE9 2 vkaahuth. 218 3k 3ho] A5 o] YA
o, vl FXg o] vk Ut

unicodedata.combining (chr)
chr B2}of| &9 J = 43 =8 2 (canonical combining class) S A4 2 wt&dgd ). 23 S 271 A
o=z ¢kod 0 W Th

unicodedata.east_asian_width (chr)
At chroll @ 5 ok oF 3 (east asian width) & AL 2 WHh U T}

unicodedata.mirrored (chr)
T2 chroll S3E A4 %4 (mirrored property) & 52 93Ut A7 R A E N A <7
SA 2R R AEE W 1S Bekea, 194 eow 02 g

unicodedata.decomposition (chr)
A} chrol] @58 22} 83 vl 34 (character decomposition mapping)
o] elxlof g4 koW Wl £ A+ o] Wk Utk
unicodedata.normalize (form, unistr)
FURE FAL unisrrol] o) 3+ 73 73} @ 4] (normal form) form< WEEHIU T form®] 2 8 3k ‘NFC’,
‘NFKC’, ‘NFD’ ¥ ‘NFKD’ ¢ U t}.

Arg 2 wagth 18 8 v

tlo
Bl

FTUIE 5L A= 554 (canonical equivalence) @ & 3 55 A (compatibility equivalence) 2] 7 2] &
ZIdto 2, FUIE ALY g A3 AL AgFUnh FUZE=A, o8] EAE st
o g 33 4 g5 Uth o 2 S0}, U+00C7 (LATIN CAPITAL LETTER C WITH CEDILLA) 2 A]
A2 U+0043 (LATIN CAPITAL LETTER C) U+0327 (COMBINING CEDILLA) 2% %33 4 gl Uth

7} 2o, F Al B8 WAlol YLtk B8 W4} Cok A3 W4 D. A3 ¥ 4 DINFD) &
Az Belg s o, 2+ 242 BaE 940w WA A5} 4 CNFO = WA A& Bl 2
83t g, vl el ARE BAE ohAl 2P Th

o) % F 4 o=, T FHYL 7uko 2 B T 7kA 271 73 B4 o] HUth fFUR oA,
AbH oz thE BAs SR L 54 B4/ A 9H Ut o] € Sof, U+2160 (ROMAN NUMERAL
ONE) -& U+0049 (LATIN CAPITAL LETTER I) &} A1 2] 2 25Ut} 312 uh, 7| & 22} A& (o] & S0,
¢b2312) 7o) T8-S 3l FUT oA A AF ek
A3 ¥4 KD(NFKD) & 53 B3 & A g gt &, 2 53
32} W4 KC(NFKO) & WA 5.8 232 A3 g, 4% 2%
T A9 gURE Expdo] BB L, Ao
AL a9 ghow, 2rkw vl w2 2 5 sruch

X o

unicodedata.is_normalized (form, unistr)
FURE FAE unistro] B3 F A formA A& 23Ut forme] F &8t gh-2 ‘NFC’, ‘NFKC’, ‘NFD’
2 ‘NFKD’ ¢ 1]t}

WA 3.8 =7}
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unicodedata.unidata_version

o] gl A FUIE t o] B ul| o] 29 WA,

unicodedata.ued_3 2 0

o7 A REH T WAEE 7HA D Y AA oA, FUZE tlo]Eml o] WA 325 Al
ARG EUTEH o] 5 WAY fFUFE tlo]Hul o] A7 B 2338 ==z 19 (7} IDNA) & 13 A Y]
Ut

S 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 — JEIY Ex}d £

A F E: Lib/stringprep.py

AEUA FA7MIHE TAE o] F)E AET o, 5 2 Ao tiaf “557 vl a7 st

of M7t A= AFG Py 58 2213 mo o] wpet Dok S U)o S So AEAE

FEIEA T3 FeA. Ee o /b5 BART TAE A8 § 857 A9, b5 4 8g A of

g E dsyh

RFC3454= B Y LRE N fFUIE AL “FH)” of= A& Byt 244 ﬂ*dOﬂ Rik=y
st7] Aoll, &¥] A5 T8l AL = ﬂﬂéﬂ W AA43lE YA A= F WYL RFC= Z 2301 2
AgHe 2= 9] o] & z]aﬂ-o Ao strch 72t 225U A} L35 B o] B3} stringprep A x}o] o] A
e 2 _'__,_o] _Li_,q-ol 01 4 oz HosoF gt} stringprep ZEZ 3P Q] gt 71| o= ZA stE T2l
o] Foll AHE = nameprep‘ﬂ‘%ﬂr-

Stringprep_r_ELRFC3454/] gl o] 2Rt =23tk o3 H o] £ HAM g

- 27l wfFel, BES WRHCE FUIZE A H O HHWo]AE ARRFUTE BE 42 & A&
mkstringprep.py ¥ 28 EE AME-5F] A= A5 YT

g

ApA o=, o) {3 o] -2 HolH Tx 7k obd §4 2 B P L th RECE F SR glo] 2o 1t
AR ol AR B9, stringprept “54 B4, 5 v7) 957 A% AR W True s MBS L BHE
AZ g el A9, 1 58 AU Fold Aol e, v g MAFTh e L BE

oA ALEE 4 St BE el 55T,

stringprep.in_table_al (code)
codeZ} tableA.1(FUZE 32004 A A=A g2 T = EJE) o J=A IEFUT

stringprep.in_table_bl (code)
code7} tableB1(ANHE 0 = o} R A% w5 A hriTh ol YA BT
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stringprep.map_table_b2 (code)
tableB.2(NFKC 9} 517 A1-8-5) &= 7] o] 22 98 v %) ol whe} codee) 7} 8 7hS whargh o).

stringprep.map_table_b3 (code)

tableB.3( #3171 §l= Al ol £ -8 wi3) ol Wt coded] w3 32 WHEH T
stringprep.in_table_c1l1 (code)

code7} tableC.1.1(ASCII 29| o] 2~ E 2}y o] 9l=X] FHH skt

stringprep.in_table_cl2 (code)
code7} tableC.1.2(8] ASCII A 5] o] A 21 of] 9=2] T a ).

stringprep.in_table_cll_c12 (code)
code7} tableC.1(2 9 o] 2~ 2}, C.1.137} C.1.29] 3 3H o =4 #d g}

stringprep.in_table_c21 (code)
code7} tableC.2.1(ASCII A o] &2} o] =] HE g}

stringprep.in_table_c22 (code)
code?} tableC.2.2(8] ASCII A o] 2P o] =X sHE g},

stringprep.in_table_c21_c22 (code)
code7} tableC.2(A| o] &X}, C.2.17 C.2.29] g4 ghH ol =X FE Tt}

stringprep.in_table_c3 (code)
code?} tableC.3(7] @1 AF-&) ol =] FHE g

*

stringprep.in_table_c4 (code)
code7} tableC.4(R] F 2} T = Ll E)of =x] T g}

stringprep.in_table_c5 (code)
code7} tableC.5(th 2] T =)ol QQ==] a3

e

stringprep.in_table_c6 (code)
code7} tableC.6( Y+ A A E o = £ 4) of Qle=A] Pt

stringprep.in_table_c7 (code)

code7} tableC.7(FH A T3 o= BAA) o 9=7

rlr

gy ok
stringprep.in_table_c8 (code)
code?} tableC.8(Z Al 54 W74 = A X))ol J=A] FHEt}

stringprep.in_table_c9 (code)
code7} tableC.9(Z A} B} 7)) o] QQ=%] ghH & o).

stringprep.in_table_d1 (code)
code7} tableD. 1(F 3 54 o] “R” o] 1} “AL" 9l £Ahof] 9l=%) S gk,

stringprep.in_table_d2 (code)
code7} tableD.2( ¥ 54 o] “L” A &2 ol A=A

6.7 readline — GNU readline 2l g| o] A

readline RE-L o] A& 2| E o A &A (completion) T} 3| A~ E 2] 5t o] ¢} 7/2 7|5 & 0]31A st
e B8 A FUL of RS A AEAL, 314 BF E oA shold A A} e A AsE
Slconploter REE B9 AHEE £ Age of REE 4B 449 gL A z2le ol 3

2232} WA input () ST AF v 23 E o] E2 o S =1 th
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Readline 7] H}1 Q-2 2713} o4& B +A S + AdsUth €8 o= & tJdE 29 . inputrc. ©] jJr
o] PAH 585 = 779 X Readline 2ol B 2f 2] 9] 7]Fof thgt YvtA ¢l A H = GNU Readline v+ 4
Readline Init File2 2% 3}A] ]4_

ZF31: 514 Readline 2Fo] B 2] 2] API+= GNU readline t 4l 1ibedit gto| B &8 2 3 E 4 951 th macOS
A readline BELS A3 A|7bol| AL F <l glo] B B 2] & A gtk

libedit® 34 Y& GNUreadlineo] A4 A7 oS Utk 22 a8y Ao g A BExY S 2 Edl=
7A$ readline._ doc__ °J|A] “libedit” Bl A E & 291 5}o] GNU readhneﬂ-hbedlt 2 e 4 95Ut

macOS oj] A] edttlme/llbedlt readline o Ed| o] A2 A& 5t= A9, & g g o J= %273} 5td o o] 52
.editrcgUyrh o & ,~/.editrcd T2 WLL i 7 ]-‘_‘%I’JrTAB AAES AUk

python:bind -v
python:bind "I rl_complete

6.7.1 27]3} 5}
e Bot 2718 5D L SR T B o] Ygyinh:

readline.parse_and_bind (string)
string A2l A5 2713} &5 AP dUth sH gho]H e 2loA rl_parse_and bind() & &
),

readline.read_init_file( [ﬁlename])
readline = 7] 3} vq_o1 2 Attt 7|2 31 o] & npx|eto 7 ALL3) 3t o] EJ Ut} sHE glol B
g o]A r1_read_init_file () .

mlo
fop '
e =
o 1
L
ol

6.7.2 & 15
the 4t ekl W ool el 28 g ok

readline.get_line_buffer ()
= w3 AR W& (3HE gtel B2 29 r1_line_buffer)s W& ch
readline.insert_text (string)
ZWHY AX YX o) AEE AT 315 gfol B go A r1_insert_text () & TE3A| 1,
Wk g FA Y o
readline.redisplay ()
€ W3 FA HEs WY sts
rl_redisplay() & &%t}

==

= 3] ZAE = WE= WA shE Solr oA

3| AE T 3l
thg gt s 2 g s o) 283 ok

readline.read_history_file ([ﬁlename])
readline 3| ~E ] 9UE 2 EF, | AE e B YT 71 WS~/ history YU Th
S5 glol B g]o| A read_history () & &}
readline.write_history_file( [ﬁlename]
B AE g HES readline 3] AE g 5t AAFste], 7| LS
historyYgyrt}. 315 glo] B & glo| A write_history () & &Yt}

148 Chapter 6. &/~ A 2] Au]A



https://tiswww.cwru.edu/php/chet/readline/rluserman.html#SEC9

The Python Library Reference, = x| #] 7 3.8.18

readline.append_history_ file (nelements[,ﬁlename])
3|~ E g9 vkA| 2 nelements F5-& 3L ol F7HgUL 71 g2 ~/ history YU th 3ol
ojw] EA sl oF &t S eho]H 2 2Jo| A append_history () & EEF U o] & 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)
B aE Y do AAe7] 9= & 5 A A A Y g o write _history_file()
o] = /\}ﬁﬁ}@ Shit 2folH P 2o A history_truncate_file() & &3] S| 2EF]
AFU S5 gL AT gl Az e 3 278 o mleh o,

«l U_?i"
e o>
o r|r

o FaE A Al2E e B2 s g3 ok
readline.clear_history ()
AA S ~Ee 2 AgUrh S gl Heg o] A clear_history () & TEHUTH stold Fit
ghol o] o] & APt gholHe g Mdor Hutdd Aol At
readline.get_current_history l ngth ()
A sz eol e FE +E AT YL (o] AL s 2EE 3l 7152 A & & WHske
get_history_length ()%} & 1/]1:]-

readline.get_history_item (index)
indexol] = S| 2 E ] FE) WA S-S WAFUT B QAL 198 A2ghch 3 ool 2
E%‘J"ﬂ/ﬂ hlstory get () = Z=FYth

readline.remove_history_item (pos)
5 2% 2ol A §] % (pos) 2 X A H 3|2 2] T2 A AT 912 & 05 E A2 ) 33 2ol u
2] 2ol A remove_history () & T&gh

readline.replace_history_item (pos, line)

A A (pos) Z A FH S| AEE 5L lineSZ WA FUTH YA +& 05 A& ) 3 gho] B & g
oAl replace_history_entry() S T &%t}

readline.add_history (line)
R et Zo] J ¥ A | 2K 2] WH o lines F7Hth -5 gho] B g]o| Al add_history ()
3T

readline.set_auto_history (enabled)

readlineS 53 42 ¢S u add_history () T:H@ A5 TS &35 =+ v E&A35EY
enabled O]X]—i Fd uf 25 S| ~EEE EAstela, AR Y uf AE 752 v EAs el B8 A Lol

of oF g1 T},
H 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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6.7.5 A& &

readline.set_startup_hook [function]
SH5 2to] e 2] 9] r1_startup_hook FW o] o5 S Z= &= 45 AR AU A AZUCE function
o] 215 " A = (hook) &<+ = AHE-H U T A 2 7| U Noneol W, o] ] A A H <=7} Al A g Ut o
2 readlineo] 3 WA ZF2ES A st7] F o) A} glo] TSHUTh

readline.set_pre_input_hook ( [function]
B ol B2l r1_pre_input_hook W o3 &5 = T8 AAS AU A AU func-
nonOl A=W, A & G2 A E U A= 7 Y None o™, o] n] A4 o7} A A g Y. ©]
2 A WA == ESL QA F readlineo] ¥ 242 917 A5 4 | 217 g0 5 2% .

ol Gt shol o] o A A eholnefel Mo w AstE Aol =4 gk

6.7.6 &4

0 e AR A Y do] &4 71F FE A AR ] dsUth o] 22 WA S 7 Tab 7| ® 255,
HERRe °1E Alrata 25 o2 g = gl Utk 7|4 0 2, Readline-2 t3}4] 1B a]aae RS
slol A A AE A S ricompleterol A ALEE A o] JH ULk readline BES AFEA
o] ghd 7)ot S AHg et W, o2 wo] TR S A sl oF P Th

readline.set completer [function])

43 s AABFAU A AGUTE functiono] A E A &4 T2 AR H UTH A =8 A U None
old, oju] AXH &4 It AAG UL A3 T AL 0 i‘/‘ = J‘ 7_?——_!' 744 0, 1, 2 59
state®] T3l function (text, state)E TEF YT textE A ZHdl+= S 7} 5k A S ks

ok ] o
A A= SA 4= R E}O]EEJ 2]9] r1_completion_matches () 2 AEH entry_func ZWof &
3 SEH UL text EXALE L 515 glo] B3 2]9] r1_attempted_completion_function Tl A
HAY v 7] W42 HE ST

readline.get_completer ()
o FHu), 94 B4 A A A Fko T None e A5y th

readline.get_completion_type ()
AE A &4 F32 7HAsUSh S 2ho]l B2 2] rl_completion_type WS F5 =2 Whahg)
U,

readline.get_begidx ()

readline.get_endidx ()
23 9] (completion scope) ] Al Zo]u} F AP AE ZFAFUTE o] A= S gho]H g ¢
rl_attempted_completion_function Z¥ o ALH start2} end A XY Yt

readline.set_completer_delims (string)

readline.get_completer_ delims ()
292 9 d do] TRAE AATHAL A G ol A EL B9 A WA Y Dol o) A H 2y
hHE AATYL. 9] ?ﬂ"\% 35 2lo) B g2l Q] rl_completer_word_break_characters W

WA S

readline.set_completion_display matches_hook ( [function] )
94 A B4 ARFAY AATUT. funciiono] 2| AH W, A& 84 BN B2 A8
ISR= *3&5}74‘/} None©| ¥, o] AXH 24 A &7 xﬂﬂﬁql:} SH 2ol B 2] 2] o] A
rl_completion_display_matches_hook EWE AATAY AUttt &4 BA 4= dANE
F A f oF & wfjujct 3F H function (substltutlon, [matches], longest_match_length)
233Ut
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6.7.7 A A

U ol& readline B89 3|2&E Q79 27 g5 AFEsHe] A2 F HHE oA .
python_nistory?ht o/ 59 J2ED HUL AL BESL AL Y %‘.ﬂ% HoFuch of
TE= AWHA 0 2 ARG AFS] PYTHONSTARTUP SFd ol M T 3H4) Al d Z-ofl A5 2 2 A3y Yt

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)

o] BEE AAR sl Aol oty nE A9 cq1 507 AYP T Readline 74& FZFHAN 2).
2 ol e BEE GARAW A H2EE Sl /1% 54 515 < (concurrent) 183 A 4L A9

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)

o2 de sk AYELE AYIESE code. InteractiveConsole Fe| 28 333t

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 rlcompleter — GNU readline& ¢3l ¢+A sk

A2 F X Lib/rlcompleter.py
Flcompleter BES G E vhol A WAL 7 Y= 8 HATO 2 M readline RE AT A4 P4
A9l ik

readline RS ST & U= 2 ZHZANA o] BEo] X EE uf, Completer F 29 <
27V A5 0 2 9hE o] A 11, complete () A =7} readline &4 7] (completer) 2 A 7 F Ut}

o A :

[>
A1)

>>> 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 BE-S ol &y Rl 7/ A EE AASE AU FojHo] -s FH=E
AP A =3 REL A58 AFEY T FAF YT Readline 1735 BA L).

readline®] gl ZPZ A, o] REO] A2l Completer ZHAE A3 AFRAF Ho BA ALLE

+ Ut

6.8.1 Completer 7} A
Completer 4 2| = th5} 22 wA =& 7H Yth:

Completer.complete (fext, state)
text©l] H 3t state N A| S-S WHEEU o).
BAZC.)FESHR R textEZ SEHH, main ,builtins W 7)Y E (keyword BE oA
Aosti)o A o H olg o= S4F
SEoY, guet RA (T 7t A AW __getattr_ () ol th3H
7hA By L A2 etal, Y A= dir () 45 F o
5 e BE ool = sl i, JA|IskH Nvoneg ¥HEE
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CHAPTER /

uho] 2] H] o ) A u)

o] Zo| A AWl RE-2 vtol U g tl o] B & thF7] $1 8 7] & Anj~ A
A3 zz2 527 A8 9= vloly g glo| g4 t st =) 3
J

e Ae) Au| 2ol AR e R ol e
del dlolel (18 S, dif£1ib) o A8 5 A5t

3, Fhol W W ukol 2] dl ol B ol th et A ™2 wlol v 2] Al @ — bytes, bytearray, memoryview & XE
FastA L.

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.
B & 3409 &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 3.39 4] ¥ 7 : Added support for the 'n' and 'N' formats.
H 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 32004 7 : Use of 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.

HA 314 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.
o X1
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 3409 37}

format
The format string used to construct this Struct object.

W A 3.70]| A *H 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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7.2 codecs — Y YA A E | &} H|o]| A S 2

A2 F = Lib/codecs.py

o] REL2 F HolH ZE (ARt I H) 9 Wola ZFe g Fosta, T ol X 23] ZZAAE
Helshe W7 sl I8 A AE 2] of o3t QA AE AFFULE I F2o] 2F ZH2 GAEF Hlo]E
d2 dFY3=dAE olFYo|XuH HAEE HAER 017 Y35ta Hlo]EY & a}o]eoéi T =
9 A3E A}ﬁz} o) T2 gle] § 7ol AT YT 7Y & 5 AT, AR B 5L U AE
olF ol U bytesE AFY 3= ZH 3} A AFR T E S 3] At YLt

=
) BELS Qo9 mH oz AnYst RS b T4 E A Pk

codecs . encode (0bj, encoding= utf-8’, errors=strict’)
encoding® 95 525 798 A-L5k0 ohjE A7 o).

Aok ol# A2 @A S AR Al errors7h Fo A 5 AF U 7] ol 2] X 2] 7] 'strict ' o
A3 Y o8] 7} valueError(¥+= UnicodeEncodeError 2 % % o we Fd B3 AH Fgn)E
WA A AT S QU T 19 o2 Aol tie A gL w8 wo] A ol AT BEFAIAS
codecs .decode (0bj, encoding= utf-8’, errors=strict’)
encodinge 913l 55 H ZE S M8 objE YA F F o
A3t ol A el HaE AR 98l errors7h Fol A = AFUTE 712 oy A el 7] 'strict'olH
O 3Y o &7} valueError (2 UnicodeDecodeError 2F E% o @ 3d A3 A8 Fg)E
AN THE E Utk 38 oo A 2lo] Tha A E G- 1) o] - Z el B FE AL
2 sl e A e B 4 el s o
codecs . lookup (encoding)
Shold 39 e A~ E el A 7 R E %3 5 obeh e H CodecTnro AAE HEFUTH
AmPe vA A~ Al ZHFUTh 22 5 GoW, S2H A4 B4 2 AEE S o,
CodecInfo AR 7} YW, LookupError7F AU th 18X ¢¢ oW, codecInft
A 7= 31 ZE Aol Al W Y T

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, zncrementaldecoder None, name=None)

A A Ame S 2o T S0 A A e A AR B o B8] of = el o] ATk

name
AF G o] 5.

ﬂI

O

&
)
)
X
>,
=2

encode
decode
A 9= I YA I S o] 52 FY A AE A0 encode () 9 decode () MIAE 9}7“’

. IE QA
Q3 o] 8 ZHe B4 bl A e of Y Th(I e Sl E] o] 2B BRI ). B A E

incrementalencoder

incrementaldecoder
$89 Qnde iy 2o e BEY T 5L A4 ol 2
IncrementalEncoder®}t IncrementalDecoder7} A2 dF= Qg 3 o] AE A|-Z3l oF &
Z8 FE e A% 5 A

streamwriter

streamreader
~EQ 7E7| A5 S B HEY T4 o2 4 Hola S~ StreamerterS’Jr
StreamReader7h AL S A o] A5 AlFoF GUTh 2EY YL FEE FAT 5 9
%Y.
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N
5
o
N
do
oL
o
fd
i1l
rlo

st 79 :r“\é g4 st AMAE o 9 23] lookup () S AHE3E= o

A g3 o

codecs .getencoder (encoding)
Folxl AR ol e FeS ZhobA s Jd 2 & vEER Y Th
=

4 9= A$ LookupErrorE WA U Th
g

codecs .getdecoder (encoding)
Fof7l Qlz o] thek 79 S FolA | vl F4E Wk

Folzl dzgol thet 2ele Foba) S Axe] Fehaut A w2 P42 VI T
El %

4 LookupErrorE WA ZYth

A A man e e el S8 O 2 AEd B4 MBI

A3Y S Zre T+ AU ZH ] SE UZHE AWekA ¢be 4F LookupErrors A AU
codecs.getreader (encoding)

FolR TP FUS ZFolA] St reamReader S A HAE ] T-E W1y}

AFYPL S 4 Y= A4S LookupErrorS HAA AU TH

—r-O] A o3P TS ZolA Streamiiriter F 2} RE ] S5 v Y.
S 28 5 = AP LookupErrorE WA A 7 Ut
Age e 94 B4 S0l 8RB R e ST 4w gk

codecs.register (search_function)
-—1'\:—11 74/~H ‘61—/\ T= ‘:Eg-q;} 74

SES A HEE F YolA, B HAEY BE O 2ES) 9L 22 2 A9

codecs . open (filename, mode="r’, encoding=None, errors="strict’, buffering=
Fol X modes AEdtol dFFH de 4 —Erué‘P 2l
StreamReaderWriter & 2~

=2 ke =yt

encoding & 100 89 AL AT ko] SN AN AL vhol =A% TGS 0
A3 o] 543 v, 5h vl 4 =7 A A sk ol o B G- ALg-A ol me} b T,

el A= Aot Q&) errors7t A2 2 QSUTH 7| B ZES rstrict' o] 917 Y o 2] 7 2
St9H ValueError7} Ay o}
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buffering & WA open () Faol Aok 2 o v QUL 7] R3S 105 712 W 277} AP L
oJu) g Tk,
codecs .EncodedFile (file, data_encoding, file_encoding=None, errors=strict’)

FYSEWATGE AF 3 file] B F H HAQA StreamrRecoder A2V AE 9T 23 &
H@ﬂ%ﬂﬂﬂ%4mqﬂwww
19 | ol 7154 ol ¥ = X data_encoding°l| W2} )P H th file_encodingS A+-§5H
HlolEG R & rﬂrowﬂ 7]%%14;}, QR sholof A 912 uo] E AL file encoding®] e U] B i,
A= data_encodingS A48t A7 G P Tl
file_encoding®) | 55) A) ¢k 0¥, 7) 2 k-2 data_encoding %} I eF.

e )& A et7] Adl errors7t AT 2 5 A5 712 G2 'strict'o|w, AT of &7} LA
3t valueError7F @A g}

codecs.iterencode (iferator, encoding, errors=strict’, **kwargs)

& AIEE A8 iteratoro A Al g ke S Aoz QI Y FU Tt o] e Al o
El U th errors AZH(THE 7] = QAHET obleh £ S JdZ 2 Agg Ut
o] 42 gt H ZE A TP T HAE st AR S 6] 23 oF F ) Wl base64_codec

3} 22 ol Edilol EQ AT EE A AR kU

codecs . iterdecode (iterator, encoding, errors=strict’, **kwargs)

T URHE A&t iteratoro| A Al gote A8 S MR Ao g I3yt o] T Al g o
EHME} errors QAAH(THE 7|91 = QAR T ob2h = SR UIAHE AEH Yt
o] 4= AL stald T o 1 Uagad bytes AAE &30 ?EMDP. w2k A] rot_139]
iterencode () 2 F53H AFRE 5 YA T rot_13T 2L dAEHAE A FHE A YU5HA 5
Yt
Ol REZET EFAR TL HYES A 2 &3tk AT E AT Y h

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
o] Ao oy AZ Pl FUZE HolE A A (BOM) QI th 3t vlo]E A AAE Y9t
Uttt UTF-163} UTF-32 tl o] g AE oA AL H HlolE A& UEY & Hl AH&5 W, UTF-
8olA FUZE AMPog ALF Utk BoM UTFI16E S HEF Y Ul o] EH Hlo|E Ao met
BOM_UTF16_BEY BOM_UTF16_LE°| W, BOME BOM_UTF162] 3, BOM_LEX BOM_UTF16_LES] ¥
A, BOM_BE+= BOM_UTF16_BES] BA YUYt thE 22 UTF-83} UTF-32 91 7 1 ol 4] BOM< YEHY
Ut
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codecs BES T8 AHZ 4G5 A% Aol 2T Fo e Wols ks P TS B 5, g A

H gle 93y,
1 e

Ae) gl TR, 22 BE W AEY 7)R7). AEY B57)9 727 QubA 0 2 g gl A
OIEE AAg et 9 22 e g FARYC T8 A Tl A AT 0T o) & Al ete
1= A ojal of g,

A3, T2 errors BALE Q1 ALE HtolE o] Th 2 of| ] A g A AE AT
E= go| Fdo A Fo= 1 A UTH:

"strict' | UnicodeError(le+ AH F2)E WA UL o] A o] 7|23 Uth
strict_errors ()oA £d=J5Y
"ignore' | ZEH HolHE FAITIL 7 5 A Qo] A& I YUT) ignore_errors () oA

>ag Ay

o= ol # A 7le HAE Q5

ofl

of 5 %89 Utk

#r o] mj

"replace]' A A3 WA ntAE LA TUCH ol WF Zdo t]JFZ Y A] &4 U+FFFD REPLACE-
MENT CHARACTERZ, 9139 A] ‘2’2 A2 3T} replace errors () oA 3= A5

Yt}

nlchar @ AGRAML ¥ A T EE ZAGUG @z gdw o T

xmlcharrefreplace_errors ()X 3= A5

'backslalsEr&pided| A A o) Z A B A2 WA T YT backslashreplace _errors ()oA 3=

AUtk

'namereplaN¢!..} oA Aoz A FAA2E WA FYT (JZ IR HEFFYh.

namereplace_errors () oA +35 5T

'surrogat 8kFApe, HFo] ES U+DC80 9| A U+DCFF B9 9] 7lE A & A o] E 3 = (surrogate code) 2 B}

HUth o] ZEE=HolHE A A YT u] 'surrogateescape’ B X 7|7t AMEEHH TS

vho] E 2 thA] kg Yt (A8 82 PEP 3832 R4 A 2.

3 g2 oy A7 Add 29w A&H Ut

63 =4 579)
'surrogatepf8sutf-16, utf-32, utf-16-be, | A Z A o]E I
utf-16-le, utf-32-be, utf-32-le Lo gutd o

A G o] 319

AE o2 2 23

WA 3.19] 7}: 'surrogateescape' 2} 'surrogatepass' o & g 7).

WA 3404 M7 'surrogatepass' o A g 7]+ o] A utf-16* £} utf-32* 319 o] A ZHFFh T

WA 3.50] 7}: 'namereplace’ o2 A& 7).

WA 35004 W7 'backslashreplace' o & A g|7]& oA o] 71 7} ¥ 3} (translating) o] A 253}

- o ;:l
A olEoz oflg] A7 € S5t 8= f A TS FFT + s Uh
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codecs.register_error (name, error_handler)
o8] A& &4 error_handlerE nameo)#t= o] 20 7 S 23 th. error_handler 91 A}= name©] errors
7 A2 AFE of, I P gy Fo g7t el s Yt

TP AL, olg] Y X o thet AR 7} £ UnicodeEncodeError A2E A2} S| error_handler
b 52U, ol A2l of of 2 WANAAL, Qe ARYT 5 G R
P ARG S AST AT B FE S MAHF T Th B G srol U bycesd 5 U
A ghol vo]EF oW, JAFAT = o] & T<d] 29 v FH ol ARG YT thA| o] EAFE ol |,

= A = AZFFUTH AR H A Ao A =
24 g2 7oz Algyth 243 A A7 HAE Hou IndexError7b AU L
i codeDecodeError W UnicodeTranslateError 7} A8 7| 2 AEE 11 o 2] A 8719 thA 3t
Holl A dethe Ae Al sk, v 7 ¥ S (translating) = B 2 8HA] 2H5 U ok
oo TFH o] A7 (BF ol A7 & 2Fsto) = ol 52 &E 23T 5 dsUth
codecs.lookup_error (name)

name®| 2 o] 5o ® o] Aol FFH ol A 2] 7]E vk

A 715 #2592 W LookupErrorg WA Y
=R 22 5 odd A7t RE 5 -2 AFHYUh:
codecs.strict_errors (exception)

'strict' oflg] A E FEIUY: A4 I HG oY HIA Y A E UnicodeErrorg A HYTH

codecs.replace_errors (exception)

=

!
3 iy
to
1w
v
rlu
K3

e

=

oo © &
4
l

N T

Md

]

o &
e

Ju

' 2 YAt (Zdow

codecs.ignore_errors (exception)
‘ignore' o7 AP E FATUT: 2EH P49 doEL FAHT 27 EA flo] 2o o
o] AL Ut

codecs.xmlcharrefreplace_errors (exception)
'xmlcharrefreplace’ o3 A& FAFPUG (FAE T o= JAIF 5= 470l w3l =B): <
F=d 4 gle BAE AES XML £ 22 Al g U

codecs .backslashreplace_errors (exception)

'backslashreplace’ e A& TAFUTH(IAE A5d A8y 22T P49 HolHE o

S A o] a0l Z A AL A FH Y T

codecs.namereplace_errors (exception)
'namereplace'’ ¥ A& FAFYG (FAE d5g oz dagshe drowtsld): dx=g
T Re A \N{. ..} olaA o]z A AL E A FH YT

WA 3.5 =7}

rle

R ErEACE

iu

ol

7] Codec 22+ o
st = g
Codec.encode (input[, errors] )
A inpurg AR Yo FE(ED AA, 20 F Do) S WBAF T o] & So), FlAE AT
FAAE AT (2 S0, cp12521} i50-8859-1) & AHEFo] AL A& vlolE

W skg o)

errors A A= AL o8] A& AYFUth 7232 'strict' A YYTh

o

I 22 HAEE Fosted, dH fle dZHA HEH Y T AdE ]~ E

7.2. codecs — F.9 H A AET &} H|o| A Fe| A 163



The Python Library Reference, = x| #] 7 3.8.18

o] HA E+= Codec QJIAE 2o FEE AR 42 5 A5UTh JAIY E&2 =o|7] A3 HHE
A3 oF 0]’— T o A= StreamiiriterS ARG A 2.
]

AFH = 201710 A= AelstaL o] o= =4 AA Fo ¥ AAE ehd 5 glojoF gt

Codec.decode mput[ errors ]
AA inpur2 TGS &
QEQOEﬂﬂnaso B

g2E 9597 uho] = Q-vto] =
e A B Aot of Bhe1ct o2 ol A AR 5 el 8 o

errors A A= A8 ol 8] A 2] & AYFUth 7|2 F2 'strict' A JYTh

o] PlA E+= Codec JIA® 20| AElE A FoHA] &2 7 AFUth UEDE BE&2 =017 A8 el &
F A oF 1= ZE A= St reamReaderd AFE 3 AL

HEEE o709l 98 el sha o] Agkel A ¥ A ol §l A S e 4 glo]of YTk

m[l:l
n}{NI
18
&
i—";

[N
s
R

N

o
frt
22
[ ot
o
<
I
2,

i

==

FEAIYIAYIY

IncrementalEncoder®} IncrementalDecoder Zd & el

2 AZFU 4B Az /T DY Ro] A8 g AT/ TE
ZEB AIAY/H) T Y encode ()/decode () HIAEE o]

WAE 52 3ol 97/ 7Y 22 ALE 243 o
encode ()/decode () WA= th3lt &9 A =
R e L EE T RO I

IncrementalEncoder 2 )|

IncrementalEncoder Z¥ A2 A8 A Z JHES o]i‘%é‘]—“ o AFEFH Yt} gho]H T g R A E 8 9}
IHRHES RESEAIYT} XL]oHo]: 3= S WA =E Aot}
class codecs.IncrementalEncoder (errors=strict’)

IncrementalEncoder A2E A2 WA A}
E—E— & AFAH &= o] AR} AE A o]~ E AlF3f oF Futh 7} 7] 4 AAHE AFEA F7HE 5
A, of 7]oll el H 719 = Qlapek kol W Tel &2 A e 2]ol A ALSH UTH

IncrementalEncoder< errors 7|91 & QIZALE Al &-sto] Th2 ol 2] A2 AAE 8 E 5 A5 UTH
7153k ghe o ] A 8] 7] 8 BRFAA L.

errors A= T2 0|59 o ETRE Y H
AR 9] 4= ek vk ol 2] A2 A 2t

encode (object[ ﬁnal]
object’s (AT A )
encode () o th3k vpA e &

ﬁ.
r—|~ o[

o 2
o ©
ok
4
0,
fy
°
Iy

134'3}04) AFstar A3 AF G AAE vrAF U o] A o]
(

m{w i
E
=
S
S
lo
N
©
2
o
d
<
Iy

reset ()
ATHE 27 AHE ALF T 2L T AT AdFen 2L Ao
Q35 Hl o] Edo| Y HAE BEXFES AL3l], .encode (object, final=True)
oA 2

i
[E

getstate ()
A:T o] WA AE)E W), Aol ok Futh FAL 00] 4T T A HES 4
ER EdE A
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setstate (state)

1T AR E state 2 D A T T state=

IncrementalDecoder 7 |

getstate () 7} W&k

3 A el o] oF Tyt

IncrementalDecoder 22t o8] dAE Q8L T Yt= o AFRF Ut 3lo) A I A AE 2|2}
TR BE FL tlmeolA B ok s ke A =S o ek
class codecs.IncrementalDecoder (errors=’strict’)
IncrementalDecoder Q2B 20 AR},
BE SR OREE o A4A AR o 28 AT FUTE FAADE A4S AFEA FAR S
AA T o] 7o FojH 7Y = O]x}tr}_ﬂro]m 9 G2 A E g o A A2
IncrementalDecoder: errors 7| ¥ E QAALE Algsle] o2 o8] A2 AAE 7+ 4 A5 YT

e e olel A7 78

GEFAA S

errors A A= 722 o] 59 JJEFHE YYHUTE o] JEZHE YUSHH IncrementalDecoder

AA S 78 S ok ol 8] A Ak kol dee o syt

decode (object[, ﬁnal]
objecrE TR 11 ()R T 2] AR AE|E melstel) A OB E AA S WU o] A o]
decode () o ek vhA) B T % 0] W final& o] o] of YU T (71 R gt A 2). finalo] o] W ]z
B gge 9as T gslof vl RE w5 g Zel A sof Futh o Aol et ghow
(& & 48 €9 E‘Q’]'d stulo]E AJA AR As)), AHf gl A2 o] ol A& Azl of
S Th(l 2] 7F B A Z 5 U Th.

reset ()
OFve 27 A A8

getstate ()
ga2H ] A JefE vk ch F &5 o] 9l FEololok i, A MAl= o H3] tyZ Y= A
o dele ERahe W slolor B th F WAL A o of Bk} 27} el A B 4 Y
(FEL00] 7b3 T8 37+ Ae] BE7LHES s of Fth) o] 71 g8 AR oo™ q:]e_ﬂ,
‘HJVP AL 72 E BEZF 0 AHE UIATE AT 5 oA, o] Ao v | d=S
Seo) FFW 29 AAFA kil o] A AHNE H ok 5 glofoF YTk (A5 Rk HAre
Foh A ANE AR E R/ 2T A0 BAL vol =8 A5z AT Do) A

WS 4 ggh)

setstate (state)

O3 AE]E stateZ A A ST} state= getstate () 7} EF

AE

a]c‘:_]i

PERSEAY

s o) 7 r Abe of of Fuj o)

Streamiriter®} StreamReader S 2E MEE I Y AE ZES W& gA F+dt= o AT 5
S W8 A AEI o] 28 AZTUT ol & 2 BSHE Bl ok of & encodings . utt & BRI
Al L.
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StreamWriter 74 )|

StreamiWriter ¥ 2% Codec?] A B S 2olH alo]H Td HRAAEZG TSHFHEE R
712717} Qo) 8 of B Th-2 Wl H =2 F el ot
class codecs.StreamWriter (stream, errors=/strict’)
StreamWriter QAXNE A9 A AR}
BE 2EY 7157 o 44 AH ol AT AT FUTE F7FAYE ARE AFEA F4S
T QAXWP 0471011 A H 7|9 = ARk stol A 7 H A A E 2o A A U TH

AN E &
—— "

rln

stream 1A= 57 THo] AFHE S G upo e HolHE 2] A5 2 AR A7 oo}
S o,
Streamiiriter< errors 7|9 € AAE A|F5te] th2 o8] A8 AAE FdST = A5 YL FF ~E

g Zgo] A9 5 e BF ollH A7) sl = oll#] A2 7 E 7‘23 AL

errors QA= ZH-2- o] 59 ol E] FrE| H P YTt o] o EFFECl| Y3 Streamiriter 222
T Tk The ole] Al Ak el AEE 4 Y5yt

write (object)
~EY AnYd AA f§2 LUk

writelines (list)

olo] B A e AES A HUTh(vrite () MIAEE AAEE 5 JuUch. BF 6}
olEd-nlo]Ed FEL o] A E=E A DA AUt
reset ()
e E FA S B AE e 7Y W E A en A AT T
ol JAEE SE3tH =49 d Ol B 7} 7/11—“?_ eI 7 E o AHE B 5] A8 AA 2E”RS
A 2312 G = A2 H A g oH & 718 5= J=E T
A MM E QA% streamiiriteryE 3 2EH A 2 T2 BE WA= oJERREE &S oF g

Y.

StreamReader 7 A

StreamReader Zd 2+ Codecd B EF 2oy gtojl T PAAEZ Y AT EE RE AETY

=717 Ao sl of sk th= A =8 Aoyt

class codecs.StreamReader (stream, errors=strict’)
StreamReader Q1B A0 A A 2},

BE2EY 5T ol 4R AE T o] 28 ATk FUTE F7HAAE AAE ARFEFA 218
S A, of 710] W A9 = AAbe o] 3 e 8 A 2= 2lo] A AL Uk,

siream Q1AFE 57 TH o) A G A GAaELt o]Vl HloHE ¢7] 93 AU AT A oF G
Y,

StreamReader< errors 7]—145 O1AE A 2dte] thE oy A AAS 3T 4 QS5 UL FE AE
HIFd o] AP 5 e FF o] A7l thal A& o= A2V € FxsdA L

errors 1A= 22 o] 5 ol EFRE hYH U o] ol BT REO Yt St reamReader A 9|
Atﬁ EOPIZ]-E oﬂfﬂ FQFJ La}:ﬂ.oﬂ Z-]E]—U]—/\ O]A]/]q_

errors Q1 AFol] 25 = gk AL register _error () FFE 4 95Ut

read ( [size[, chars[, ﬁrstline] ] ])
2ERA HolHE Had st 43 AA & eyt
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chars Q1A= MR 29 A 2= LAS Y vho] ) 15 LU read () WS E 249
AR BE ool HE MBS AT, Ag b5 e Ao] FRSA gow © A wEe

1o

9%t

size AAHE F 92 9130 942 9159 9 vhol =1} BE ZQ=0) b Ql H o) £ by U o,
Hane o 44 A4 £4% 4 stk ARE-1L A58 @ 8ol du uYete
eI U o ul) Ast AT S e & el 2 eA SEE 87 98 AU

firstline 2 1= o] % &l I o7k dod A WA

b =3
o) B = T8 2 2] & (greedy) 91 7] G A3 o P
A B85 B B HolE 2 gojof thch ol € So
v}AZL 0|, o A% 9ol oF Fiut.

readline ([size[, keepends] ]
dE 22N T EL Ju tzgH v ol & uEF .

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

k. 5, A9 7 9] 9} 0] size ol
2

H

28 FdO decode () H ¥

Huch
F O A |, sizehint= 2EH Q] read () WA ol size JAAIE ALH Yth

e

X

~

reset (

s Aok ) AHgE = 28 w5 e A AT
3| W7 o] WA B kobol Fol o)A L. o] WA EE FE T oefol A B
== 57) 9e Yy ch

A MM E Qo & StreamReader< SHE 2E A thE ZE A =9 A ERJFEE A&l oF Futh

o
m o

®

dndo Ho
on, rir

N
i o

f

StreamReaderWriter 2 |

StreamReaderliriter = Q7|9 7] RE BT oA 253t 2EHS JHFEE 5= He FH92d
Utk
lookup () 571 vt HE 2 & AFRSlo] A2BEAE AT 5 JEF A =

class codecs.StreamReaderWriter (stream, Reader, Writer, errors=/strict’)
StreamReaderiiriter AXNEAE w5 UTH stream2 3L F A A o oF St} Reader2: Writer=
2+ 7+ St reamReader®} Streamiriter QA E]H o] 25 A Fdt+= HE T S} S 2o oF gty
o2l Aol 229 95719 /12710 AE A 22 P02 +HH ot

StreamReadeririter QAEAE StreamReader®} Streamiriter 2|27 283 QB H o] A2 A

S FFUTE SR A= oA TE RE WA =9} o2 REE A& T T,
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StreamRecoder 2 )|

kU

StreamRecoders 3t A Ao A TFE QTP O 2 Hlo|HE M3st=n, o= wu 2 o2 7Y 342

oE o 83k
lookup () 7} Higst A E 2] k=

]
S

Fastol 920 ag A S AT S A A5
class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors=strict’)
FHF WIS LS StreamRecoder AXEAE THFUTH encode2} decode= ZHE
Z3Uth- read () Y write () & TESE T E7F B d o] E, 9FH of] Reader £+ Writer= 9 <l & o
2 U T} - stream®] ] ©] E.
ol gt AAE AHE St FHIF ERATYZS 7 T 5 5 Ut ol & 59, Latin-1 o] A UTF-8 &
= 1YY=,
stream 1 A= 3k D A A of oF ot
encodeS} decode Q1 A= Codec Q1B H o] A5 53] oF U t}. ReaderS} Writer= 242t St reamReader®}
Streaniriter QU0 28] AR E AEHE B e G} Zoh 2ol of ATk
ozl el 2Ed #5718 7| 570 HojH A 22 Ao g sy
StreamRecoder AXAEAE StreamReader®} Streamiriter S| 27F 283l QA E]F| o] A5 Aol g
=]
T

o). S AE oA thE RE WA=} o] B HES A4 T

[>
i

722 2393 fUI=

TAFE 2 0x0-0x10FFFF WYY T &= ZJAE A FAAE WHA O 2 A Yth (F&of th st 2pA g 82
PEP 3932 Z 23 2.) 4 EAE AA 7F CPUS} | 2 2] &] Fof| A AR-g-5] 1, T 2F(endianness) 7} ©] 2
Stujdo] Hlo|EEE AFE = U4l o] BAZF Ut o2 Z Y n AR E, BALE S Hlo|E AT
A E3s}elE AL AdFHoletal 3, Hlo] E A A 2o A EAE S A == AL tyFZ Yol gt
gt gaE AEst Fdo] glon, o] E JFH o R HAE JlF]ogkal T th

74 RS EIAE QI F Y ("latin-1"' EE 'is0-8859-1'0o|Zt FUTH S FE Z I E (0-2555 Hlo|E
0x0-0xf£2 i Fch o] 212 U+00FF 98] Z= ZJAEE X F8= T AL A& o] FE o7 AFF T
T RA=s /U 238 A 8 T AR UnicodeEncodeError 7H U T (ol B WA A 9] Al K-
AFEHe o= 4 95U th): UnicodeEncodeError: 'latin-1' codec can't encode character
"\ul234' in position 3: ordinal not in range (256).

BERUIE FE 2AEQ 0 FR I o]2j et = ZJAET} UL E 0x0-0xf ol B = & A&
MBS B ThE 13 25 (£ charmap 151H) o] Sl Ut o] &S syt S Hed e
| S 0] encodings/cp1252.py(AEFoA T2 AHEH = AT E AN L. ofF Ex7}ojd
Hho| E Zholl i 3= =42 Ueh =256 702 Atz A" EA4E A47F Q5 Ut
OHI REAIYL FUIFERZ HFOH 1114112 FE ZAE F 256747 A7 & £ 945Uk 24 4=
EIE ZJAES AFT ¢ e BEStL AR P2 A FE ZAES 479 A% Hlo]ER A 5=
ZAdUth F 7HA 7hs A o] dFUth: vl EE ] ditjetelut g E ATt A E AZF UL o] F 71X
ANF Y& 77 UTF-32-BEQF UTF-32-LE2IL FUth B2, o & Eo] 2] & AT <t 7| Aol A UTF-32-BE
E M-St ARG T Y A G4 ute] EE Aoz of dhrh A YUt uTF-32% o] A4S I P
Hpo] E = 3 2 AT kYU th o] upo] EE <t ete] ThE CPU A ¢S wi=, Hlo]EE ~obz 3] of
5

U Th UTF-16°] U UTF-32 HEo] E Al A 9] AT hS A& 4= 9 =5, BOM(“Byte Order Mark — H}o] &
A aEa”) o] FUTE o] AL FUZE FAUAFEFFYUTE o] A= EE UTF-16°| U UTF-32 H}O| E
A A2 ol 9 4 F U o] A2 Hio]E A9t W Z (0XFFFE) S FUIE HAE e 4
A= F5E FAY YU ik UTF-160| Y UTF-32 HEo| E A F 29 A HA) FAL7F U+FFFEC| M, T 1Y
Al H}ol EE A9}z oF gt} £33 = U+FEFF £ A= ZERO WIDTH NO-BREAK SPACEZ= F W
EAE 7 JYPsUTh: Ye 7 gl dolE Us = gES e SAIY YT dE 59 FRF(ligature)
gdug|Zo) JEE F7] Ys AHLE F A5 YT FU T E 4,00 A= U+FEFFS ZERO WIDTH NO-BREAK
SPACEE AFg-8h= Zl o] | A5 A5 U TH(U+2060(WORD JOINER)©] o] &5 &3yth. U= YR
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EaxE s A3 F 7HA] 9 BF 2 UAFEFF S A 218 5 glojof itk ¢ }01594 R
A W AR FH ol w], mpo|E AL} BAL R Hi%ﬂ%/\}E}XlLBOMA 3, e B A
UFIYEE dul B2} ZERO WIDTH NO-BREAK SPACES] ¥

FUZE #A1o AA WA E Q7Y T Y E o2 A7 o] 9l5yth: UTF-8. UTF-8-2 81| E Q139
U T}, UTF-80l A Hlo] & < Aol 3t 2A4] 7} 9182 o vl Fth. UTF-8 vlo] & A] A2 9] 7} Hlo] B F
RHoz 2AF T vl 0 E @49 v E) S} w0 2= =, vl 0l E =00 A 4702] 1 v ES} T F o] 0
MEZF 2 e ALY RS FAHE TR} 2o] AR YHUTHxE w0 2= n] = o] v, o o] Folw
FURE BA7LH U Thy:

H2 SIEAR

U-00000000 -+ U-0000007F | OXXXXXXX

U-00000080 -+ U-000007FF | 110xxxxx 10XxXXXXX

U-00000800 *-+ U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 *-+ U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxX 10XXXXXX

FUIE 2] A9 WEE g 2 2% gl

X
UTF-8-2 8| E QlF g o] 2}x] BOMo| B384 ¢kom I H FAL 9] BE U+FEFF EAH(A A EAket
%)+ ZERO WIDTH NO-BREAK SPACEZ Az Yt}

7

R AH Qo] FAE AT ol A H JAFH S AF A A AR s+= A2 & ]'—%Lqr/]' Z} charmap ¢1 5.9
S RE A upolEAIFEAE YIY T 5 5 th 22U UTF-89 A= 18 4] ?%Q‘/]D]',UTFSH]'O]E
AA2E do9 Ho]E A AAE 5851 A] e 72 E 27| W& dch TFSOJ:—’ ] 2219 AF A=
+=0]7] 93, Microsoft = W] 2% (Notepad) = 2 132 3} UTF- 84 Eﬂ ]2 2 g AHT‘/}(J} o] 4 2.5 A

"utf-8-sighBhal R FUTh: fURE BAE ol 27] o), UTF-8 <1519 BOM(th-53} 22 npol=
Al 22 ZAH UL} Oxef, 0xbb, 0xbf) o] 7| S Yl 2 E charmap AT JH 3L o] o]t Hlo]E ko
2 AR A8 tha 2715517 Bl (o] & 5o iso-8859-1 )4 27} 2 Aoz WP

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK

INVERTED QUESTION MARK

pRol = Al adl uef 8-sig A I E BHEAA F5T P A Ths 4 S <L M2 of7)4 BOM

’%H} S|EAALE A= U AMEEH e o BE A8 Z2HE 5 IS St AASFH A= &R, R

2 EEFEed EolHeEAgoez AFRE Yttt AFZ YT uff utf-8-sig -2 Oxef, 0xbb, 0xbfE JJrou
A5 3upolER 753Ut AP E o utf-8-si %ﬂr%loﬂ/ﬂ A& 3upo] Eo) FA3H o 3ulolE

AY g U th UTF-8 A=, BOM A2 A7stA] ¢Fom Udnkd o= g]sf oF gt

723 EF 9349

Shol Mol C F42 FEL ALk AU 2 & v Hlo)E e ALg e e Ho] vgs o ATt ok
FL 8 1A 2 WA A5 Yo] AFLE = Aol A o] B9 TS AT} B R0} Aol
=20 mE AAGAL etk e BAT G2AY 0E B4l o £& A8sE A AT fEd
A SN A, A Eof it s 07 2408 20 T

CPython implementation detail: 5 Z%5 2792 74 23] fAYZS S 93] AS5S IS 5 A5
Ytk o] H 3 A3} 73] = CPythonﬁVﬂ‘?}Xﬂ@% (e X %%L—Er'}%) A gl s A A4 g Yt
utf-8, utf8, latin-1, latin1, is0-8859-1, i508859-1, mbcs (Y = -F A -2), ascii, us-ascii, utf-16, utf16, utf-32, utf32 L
A Al =S AR S 2 E. O]Eﬁ‘} Aol thA] chek S A %'}tﬁ A £x7t =84 5 syt

W 3.601 A W7 us-ascii ol A H A3} 7]3] 7} A A g U ok
W2 A Aol 22 dojE Atk /N Al E 5] EURO SIGN A9 o 5) ¢} I = 9} 2] o] A+&
At 2ol A thE U 53] § 3 Aol B¢, IRt o thg 7 2 MF o] Ad5uth

» 1ISO 8859 T = &+
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* Microsoft =% F = s o] A, I9tA o 2 8859 I = 7o A spAE X g, Al o] FALE F7) 1)
A= AU ch

« IBM EBCDIC F E 5| 0] %]
« IBMPC T 5] 0| %], ASCII$} &35 Ut}

i}

S EE & o

ascii 646, us-ascii o o]

big5 big5-tw, csbig5 <= ol WA

big5hkscs big5-hkscs, hkscs Z=Zo] WA

cp037 IBMO037, IBM039 o o]

cp273 273, IBM273, csIBM273 =9
WA 3.40 F71.

cp424 EBCDIC-CP-HE, IBM424 3] B 2] o]

cp437 437, 1BM437 oj o]

cp500 EBCDIC-CP-BE, EBCDIC-CP- | A]-§3 o]

CH, IBM500

cp720 o} gho]

cp737 12| 20

p775 IBM775 5FE o]

cp850 850, IBM850 /ﬁ 3]

cp852 852, IBM852 Hol =0 2o

cp855 855, IBM855 g7]—i] olo, Wl 2 2 x]ofo], ulH|
% 1 ofo], # Al ofo], A2 ¥] o} o]

cp856 5| B 2] o]

cp857 857, IBM857 E] 7] o]

cp858 858, IBM858 RS

cp860 860, IBM860 =57

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}to]

cp865 865, IBM865 dufg 0], =2 ¢ o]o]

cp866 866, IBM866 2] A] o} o]

cp869 869, CP-GR, IBM869 18| 20

cp874 EED

cp875 18| 20

cp932 932, ms932, mskanji, ms-kanji d Hoj

cp949 949, ms949, uhc 3= 0]

cp950 950, ms950 o] WA

cp1006 L2 X0

cpl026 ibm1026 EJ 7)o

cpl125 1125, ibm1125, cp866u, ruscii 2 g z}o]L}o]
A 3.40) F7}.

cpl140 ibm1140 /ﬁ-?r o]
