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CHAPTER 1

1_]: L
ERFUT — import £ 24 FAE BE Tol A LE|A AR
of D4A A AL ofv]

o 7)o A 2 WU,
Jeleolueel i Ee RE AN 0 TAT U ol M S et HlE o8 2K ol 94
o 9 BEL CE A4 T s A e B Yw o] dFUTh ThE AL Shol o A4 T 4
gaoz JrE gUrh A¥ BEL 28 54 A9} o] sho| o] WP ST AE| s o] 28 AT
AR =7 sf=solol] oja AN 2t o] £ ARl SHR Ae o] 22 AFFUT ThE AL A=
Spol= 3} 2L 38 =2 o] SHT AE ol A2 AFFUTE AN REL o] Me] BE WA
o] Aol A AT 4 AL UTH THE 2L 349 A 2do] AAFAL 27T whE AR T 5 AU T
e AS e sholde] AntdE 1 AN D W) 54 A4 FAe] AEE AL Wwk A48T 4+ JTh

o] WAL “AZo| N T oz T o dFUTH WA A B4, Hol e Y D o9, Aoz B
nEe dow 153H RESS 4B

%, Ae5H o] ABAE U, AR T v the F o2 AU Y, shol 2 eholme el 7} A AshE ALG A5
5572422 olo] e Age e s QA Pk BE A4 AL Aot fuUch (XUA
ool 915) B2 AASALL (7o) IE) Aol A 53 G5, BE EE §o 8 2 S YFYrh 12T
npx|ete 2, 2ake) #A o thal WSt A ST, 91919 30X WE (RF random B2)E A1
% A4 90w Purh o AHAe] 44 o], 4 T4 gl A A ZHHE R0l =gl
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1.1 78/ ol i3t o A%
ARG YL B AFE o] A50] Foas Aag B
£ 29 AA o] 7150 EASHEA o Bk oW 3 FAE 4 i

« If not separately noted, all functions that claim “Availability: Unix” are supported on macOS, which builds on a
Unix core.

4 Chapter 1. 7))



CHAPTER 2

g 4
ol JE Z e Hole F4 AT e B2 5o Fo] WA dsUTh A7) oA gl o=
g 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)

Ao AHgke FHFULh A= A, A5 B _abs__ () & FES= AAJUTE AR}

HE
Bazew o 377 wekE o

all (iterable)

fs

iterable ©] B.= 8. 47k 3ol (<= iterable o] H]o] 1o ®) True € EHF UL U 5 dUTH

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 oW, BFE A] encoding W 7| M 45 A2 of 3“413} (2B AEANH O R errors &); T2
bytearray () & str.encode () & /\]——9-6]—04 TAE S vlo|EZ ARG T

s A de 1 37E Za,  HelER 273 Yt

- W B30 28 AFFE AW, AR 7] Bg W} vhol = M-S 2755k o ALS
gk

* oJEH 5 o], HH 0 <= x < 256 & AFE AFsh= olH e Eolo]oF 3L, I FrEol Wi 22
27| WE== AHE YT

AA7F o™ 37] 09 v g o] T YTt
vhol U 2] Al A2 & — bytes, bytearray, memoryview} vlol E v A & B AL

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

Mz cuolad” AAE B2 F U o] AAE0 <= x < 256 WY ol Y& A5 B ANAAY
Ut} bytes = bytearray 2] 28 s AUt 22 B2 gia =9} 242 olgl A Bl Zalo]A] 2+
74 th

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

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

ulol U 8] Al@ 2 & — bytes, bytearray, memoryview, HF0] EE A2 9 ulo]E Y 3} nlo]E v d A4 =
BAS

callable (object)
object AAF7F 21 EQA AAH Kol ¥
=HFE AHAE] T Eo] AW

TrueS, 28X %o ralse & E&EF YT o] Z 0] Trues
sf g 7hs/d o] AA T Falsed W object & SE5HH REEA] Ao G ch
=a Ea 7}iﬂ‘ﬂ olgte Ao FYNL (FHNAE TEFHE A A2EHAE FHFUTH; 20
_call_ () WINEZIJ oW daEHAE FHEYYTH

BV432°11—Z|—7} o] g Fhol 3.0004 WA Al AA ths 3ol W 32004 ThAl =AU

chr (i)
FUIZE FE ZJAETM A A FAE B = AL S 58 F ‘JDP o & Eo°l,chr (97) & EAHE
'a' £ EYFIL, chr(8364) = 2AL ‘e EEHFUT o] A2 ord() & WP Th
A2 F & WY E 00l A 1,114,111(16 14 &2 OxI0FFFF) 7-A YUt} i 7} o] W uho] S uj
ValueError 7]—‘j Ay sk o}

@classmethod
HAES FHa A= E WG
JrEAMMNEL A2BAS BE AAY, FUL MASE SUAE ZAFA A WA AR By
Utk 2ol WA =S At W o] g5 AFS T
class C:

@classmethod
def f(cls, argl, arg2):

@classmethod P42 = o T & o] H YUt — 2FA g W 8- function & E/\ﬂg
FH2AEE FHA(C.£() AR v AT X2 (C() ) AH) & 53 == .
Aadas ot I 0}1“?‘/\]9‘4"/} 3}y i"/H’\"ﬂWﬂiiﬂ’\ﬂ]/ﬂ‘:ﬂiéﬂ‘?ﬂ,lﬂr*ﬁ =3 Ea
AA 7 FAZQ A HA A2 ALdH Y|

BAn AEE oy e AW AR WA FEYY TAEE LD o A4
staticmethod ()& BA L. Fd2 WA= st o] AN F B =, types2

WA 3904 W3 FlA I EE o|Al property () 2k 22 HE HAIHHE A8 55U
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compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
source S T E E=AST AA 2 ALYt T& AR = cexec () BExeval () 2 AP ¢ .
source = A9 FA4Q, ko] £ E - AST A7) 2 5 A5 U Th AST A7 2 24} 5 Wb ol e R
ast BE EAE FXSAL

filename QA= 7= E 92 1AG ABH o FUTH AN A A4 OB A4 A5 3 e A
o} ('<string>' o] & 9 H]—X4 o2 Ag="E Y.

mode QA= AL oF st L= FHE AR FUTE source 7k 732 A F22 FAF o] ok
exec, @ Ao E FAHH THH 'eval’, A Y FHCE FAHFH Y 'single’ o] E F
AFUTH(FA 2] -9 None 0] 2] €] gho g P A= @4 22 A UTh.

40504 917 flags S don_inheris = o 415121 e] 4191 241315 ofof 547 o) 4] 7150 G5
oFst=A] AP Uth & T Al FH A = B (E= =5 TH0Y F-9), ZE+= compile () & ZE%+=
Foo ALHI Y= A 22 2Pz AudE Ut flags OJX}7}—|—°1 X]I’_, dont_inherit 7} o™
(EE=0) A A2 Aol H3) flags AXZ A FHA AL AT 74 7o) A2-H Yth dont_inherit
7h0o] obd B4 flags AA 7 AAEFUTH- SR T =9 T 1 (FA 7 ALy )+
ERENEY

R Qﬁ#vﬂ & o 7H-4 % A& A7 8H7] $18] HIE OR & = = v Eo] o s A1 FF Ut
FoRA FA 7S AAQ=d 2R3N E B= = future BEEY _Feature AXEHXOA
compiler_flag ﬂEﬂ—F’.—EE 22 £ gSsUth Ao de] 28 1= pyCF_ A TALR ast EE A
28 22 9) 21T},

A2} optimize = 3k L 2] o] H A3} S ARG UTE 71 2% -1 & -0 Fdol ) 13 A =g
B9 A 45 $2 8 AT AN 520 (3 A5 18, _debug__ o] ZALIE, 1 (assert7}
AAFUY, __debug__ o] AFYUH E= 2 H(F2EHE A AF YT

ol g ATdE AxTtEnE A oW syntaxError 5 27|31, A0 E Hlo|EVF S0 Q=

AS valueError & 4o 7Yt}

source, filename AA=Z 7+ ]— ]Hﬂ E (auditing event) compile% HEA A 7Y T
o, A

Z3: 'single' ¥ 'eval' modeE oJ# & ZEE /MR ERE S
B2 482 ZU ok dyth o] AL code BE /H o] E4AgA A :}Xl = ‘é A ELX] 01’74]
371 91 g e,

A3: mho] M) AST AL A 28 Zo] Algtoz 23, AST AA = Astdeu] =23 a1
233l BAdE shold Bz el ek DA E o s E S WhE 5 gy

A 32004 9 AP Bl o) & g AL P GGt T, o)Al rexec! moded A o]
=97 B2 2R golx U th optimize M) W47} 271 5 U Th

WA 3594 HA: o] Aol =, source ol A @ vlo|EZF 4 AE wl) TypeError 7 A AF YT

W 7 3.89] Z7} o)A ast .PyCF_ALLOW_TOP_LEVEL_AWAITE flags & AG3to] A % await,
async for ¥ async withE A g 4 54t

class complex ( [real[, imag] ])

real + imag*1j 32 7HA BASE SAFAU EAD EE A4S Bac ARGUTE 3 A w7

ST B Ao a2 o) 45 ul, i v glo) 948 T2 o oF Gk uA v p
SR EAY AL UG AANE BE XS LT 24 90 & £ AT, inag }

AR TGS 00l A o 5] 159 BE A4 BHO % A BT, X A

A= o0 & 45

8 Chapter 2. W7 st~
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?:l‘?_@, ol shol W AA %ol A, complex (x )% __complex_ ()2 Y dsc}t _ complex_ ()
7F A= o] YA oW,  float_ () xﬂ‘i}qt} float ()7} Bejg o] 97 okow,

_index_ ) Z A gy o}

rlr
Q
e~
c
1)
=
N
N
O
~
e
ne
|o
oy
<
iu)

B 44 L 23 —ing, float, complex 9| A g Th
WA 36004 HA: Z= 2EE A 2 258 253 5 syt
WA 384 WA : __complex__ ()& __float__ () 7k A H A oW __index__ () & HAF

<
£

delattr (object name)
O| AL setattr() & AW A U} AA= AR} ExE AU EALE-L A
shitel ol olofof Gtk o] Gt A G5 49 BHH o2l HES
£9],delattr(x, 'foobar') ©=del x.foobar & 553t}

class dict (**kwarg)

class dict (mapping, **kwarg)

class dict (iterable, **kwarg)
A A gL aice AAlE SR E eyt o Feadl thE ARAE dice B
)38 & — dicr & RA| 8.

o2 Aol A 1ist, set W tuple Z 2} collections BES HA L.

dir( [object ] )

O]X]'ﬂ' Nod, @A A 27z Ql= o] FEY H2EE FHFUTH AATF oW, s A A ol
TR AEYRESY H2EE FHFHIL A EZYTH

AR __dir__ () FMIAEZFJACHE, o] MINEZF S ESH EH, WHEA] o ERE BAEE S8 FoF

Shuth o)A 8 A" __getattr_ () E¥E _ _getattribute_ () & F A= AA 7t

P AxE o 28 4 AU

_,d
rlr

dir() o] EFYHEES BT

AN} dir_ () S AR Fod, Fda= (A Yrid) AA S dict_ oEFHES} I
ANZHE ZRE F=H3H7] 2 *8H g D}?MD} ﬁdri Ao L g ArELHEA $AFA L= GO

S
o
IOr

o

o, AR 7} A2E __getattr_ () € /A W] RAFT $x JH YT

ﬂﬁﬁrUWﬂu%%Q%%ﬂﬁﬂﬂmﬂﬁwéﬂ%&a%wgﬁ@@aﬁq%ﬂ%a@@
AHE s 1 ARy i E YT

« AAF BE A, JAEE BE o2 REe] ol o] ZH UL
T

. A7) Y

sol Aoz =Pt
- Y A, BlaEE AR o EYRE o) F, A Feh2ae o= HE o] W HY Fehx
o Wol 2~ FejrBe) o =R E o] B AT Ao FIF
A Y 2EE= Gyl o2 AP Utk A& E
>>> import struct
>>> dir () # show the names in the module namespace
['__builtins__ ', '__name__', 'struct']
>>> dir (struct) # show the names 1in the struct module
['Struct', '__all_ ', '_ builtins__ ', '_ cached_ ', '__doc__ ', '_ file_ "',
' initializing_ ', '__loader__', '__name__', '__package_ ',
'_clearcache', 'calcsize', 'error', 'pack', 'pack_into',

(THE STl Aol A1)
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(o] A sl o] A A M A%)

'unpack', 'unpack_from']
>>> class Shape:
def _ dir_ (self):

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

>>> dir (s)

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

: = e Ao MG Bl 2 3 AT A o], A A3 AL e A
3o o8 A E AT R B2 8 o £ e ABHE D A E3h, AT 5L ) vk
W48 5 Asth o & B0, 9717} 2ol AT WE Ze 2 o) EelBEL AT} Aol gl

divmod (q, b)

F 79 (Bagrhohd) 521 AAE Ak A U718 S B 9] B3 e A 2 24 3
}

748 EAST, ] Fo I8 A%, o) B e A W o) g A
%%ﬁﬂr(aﬁkha b) o THUTh RE 454 549 49 A7 (4, a 5 b) At g

)
S % matn floor (a / 1) GIATh SLRT 192 4 9% Ich o8 B AG ¢ b+ a kb Ea
o 1% U Th a ¢ b 00 obd w b2} T BT - )
7} A 23tk

enumerate (iterable, start=0)

A AAE EelFYTh iterable 2 A A2, o] H #H o] B & o]H# o] A AWt thE AA| o of
U th enumerate () o o1& ¥13E olEEo]E Q] _ next_ () HAEEFILE (V| EZ 0L 2=
start B-¥]) 8} iterable & o) Bl gl o] A S| A QoA = kS 2= FZ S =HEY

>>> 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')]

bes £S5 3T

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

n += 1

eval (expression[, globals[ locals] ] )

0| 2} = B x}oﬂ 2 M e A globals Y locals T Al FH 7%, globals = Y A1 8 of oF U}, Al F5 = 3%,
locals = 2= u|sd AA 72 4= 5T

expression A X = A 2D X o] F FIH 22 globals D locals SV 8] & AHE-31o] Tlo]H 24 (7)<
Aow wotd, 2 5F) 0= 5ty = 11 gho] e U ch globals A o] A= Al 7] °__builtins__" 2]
%} S o1 QYA ko, expresszonE ?——Er 517 Aol 14%”‘ E builtinsd Ao 3t IFRE
712 49 2}14 t}h. o]+ expression ©| AOF BFE builtins ZEY U3t ZE A2 PIS
7}11‘34 A gtE 37 o] 243%92 =3 1’/}- loc
AR YT F /‘iﬁﬂﬂ“‘:"g‘?ﬁ*
AP Ut eval() %rﬂ e & 3

als AU 8|5 A=t 7| B2 S Z globals © A V] 8] 7}
W, B5HAL cval () o] T2 379 globalsS) locals =
A= 3 H 25 52 (nonlocal) o] AA| 28 4= H YTt
=R}

H

djﬂ

oflgl= & Baug . of:

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 = °] 2] © 71t}

class frozenset ( [iterable] )
M frozenset AA S I, AHA O R jerable o A 7FAL 8.4
WSR2 GUt o] Sezol thet A A= frozenset 3 A% E

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

EL_?:, St} frozenset 2
et, frozenset-2 B A K.

getattr (object, name[, default]
70120 o 9] object o] 2 E & FAFUT name & £A1Q101 o} Puleh. Aol A o=
ZHE F ot o]Fold, de I AEREY FYYth o & £°], getattr (x, 'foobar')
£ x. foobar 9 55U Th DR H o)=L HET} GO, default 7} A 2H & A 1 gho] W3k 3
OZ8 R YO AttributeError 7} AU T}

Z31: Since private name mangling happens at compilation time, one must manually mangle a private attribute’s
(attributes with two leading underscores) name in order to retrieve it with getattr ().

globals ()
Return the dictionary implementing the current module namespace. For code within functions, this is set when the
function is defined and remains the same regardless of where the function is called.

hasattr (object, name)

AA= A2t AL AU ExE o] AA L £4 F shte O]% ol A= True ©]1l, 1&‘1]
¢to W False 7} UL} (] A& getattr (object, name) & T3 ttrlbuteError =y

A7 =AE BHe Aeg FEg Y
hash (object)

AR Sl AR EATUEL A7 e ). A e BFek GAME 28 S 942 A8
W) Bt o A H T 2Tk M S S e 22 A %L 2EUTH(1 109 B399

@ol Fol 0E 2 AL 2%,

ﬂé Y _hash_ () WIANZ=E 71 AA Q] A%, hash() € TAE 7| A HIE & 7|E02
S 2t W= Ao FFA Q. A Y E2 _ hash__ () & BAM L.

help ( [object]
HYESUAage 2EUn (I BEL NG HEE AT AU A} AT ge,
AEZ ey ZLoA 3P =D A2do] Azg Ut <l }7}%2}%‘0] H ZAHE 2 B E, &,
S, vAE, NIHE B “‘ﬂ A FA2 o] For 23 H I, =g A o] A7t Z&e AE YTk

A7} THE S50 AA W, AR ol hek £ 5] 0] A 7} wE o] 21 .
help ()& ZE&& o, &5 w7} A S5 WA ()7 BEAS W, S A o] i) Ay A
Agolgts 2AE Ut AA g W82, 91 2] A8 w7 ol thgt FAQ &S R4 Al L.
o] It site RE 3 WG o) & F kel F7hH T
WA 34004 WA : pydoc I inspect & W7 AFF2 ZFe] 8 A]ZYUA 7oA B =& o1 43
o] 1&g o v gt

hex (x)
BEE OO HEAT L 2821625 BALE MAF Th /b Stol A ine AR 7} ok W, H5E

EHFE _index_ () MIMEE BsioF Tt B 71A] o

>>> hex (255)
'Oxff!

(THE SOl AT ol A1)
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(o] A sl o] A A M A%)

>>> hex (-42)
'-0x2a'

A5E O EA EE £RA 16052, BREAZL QA 9 JUE w@she W o3 o) s

AFL 3 4 94 T

it

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

('Oxff', 'ff', 'FF'")

>>> format (255, '#x'), format (255, 'x'), format (255, 'X")
('Oxff', 'f£f', 'FE'")

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

("Oxff', '"ff', 'FF')

ZA B WL format ()& HA K.

LS A 168 AL F4z Agsteld int () & 2AS

27 floatd]] 3t 1674 EXE 8L JogW, rFloat. hex () HAZE AFL3H4 2.

d (object)

279 cobol ALVl FAET ol AL AR 3 T U AL ol wAH L 4 A

Sujo] AN A G T AL AAL 2L id() RS 7P<a‘ T Asyoh
CPython implementation detail: This is the address of the object in memory.
id AR} &2 FHAF o) ¥l E (auditing event) builtins.idE WA Al 7Y Th

input ( [prompt] )

prompt A2L7F Q) O, Fof| 7 FAE B o] A il EF %?—1 of HFUth 19 ths e+ g gollA st
25 91, BAEzE A A (& 29 = vlE EAXAE A AT 85Ut EOFE 92 EOFError
E dogyrt 9:
>>> s = input('-—> ")
—-—> Monty Python's Flying Circus
>>> s
"Monty Python's Flying Circus"
readline REo] REH YT, input () & TS AHEso] Just & AR 2k 755 Al
23T
prompt AA}Z FZHAF o| ¥l E (auditing event) builtins. input& YAl A Yt}
result QXZE 7FA} o] ¥l E (auditing event) builtins.input/result & WAYA| U T

class int ([x])

class int (x, base=10)
S RA S R A8 A5 AAE EATUT, D7k 2ol o0 £ EolF
7} _int_ () & X*JGP“* int (x) & x. int_() £ =85 Uth x 7} _index_ () € &Yt
¥ x. index 85U x7F__trunc_ () EAYEHE, x.__trunc_ () S E8HEY

A B DA

X 7]— LA 7} ob Y A} base 7F F ol A W, x & EA}4Y, bytes, = bytearray A2EH Aol ok dl=H|,

A5 base o integer literal & LFEFLoF g o, A1) Aoz, oE g = (Ahelel 3 glol) + = - & el

292 93, A = o] B2 A 5 itk A5 2 DL 004 0171 8] SRR FAH v,
2 ol A z (& 0 A 2) 71 100141 35 Aol el & AU Tl 718 base = 1091 o). 885 320
2369 Yth ZEAL FEHE XY, 242, -8 L -16 2| Hojl= AHZ © F 0b/0B, 00/00 ==

0x/0X HFAL 225 4 5 UTh base 02 ZE 2| H B3} F o] s A stete= Lol 7] W2l 4

A 2
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TE2,8,10 == 160132, T A int (1 010", 0) & SHFEA] ZARFint ('010', 8) ¥RFolzt
int ('010') & 2uEUTh
A5 L =2 Y —int, float, complex ol A o] s Yth

5=
WA 34004 17 base 7} int 9 AAAE AT} ol 11 base A A 7 base.__index_ WIAEE 7FX 4,
<

3052 £ 4SS A7) A T HAEE TS, o8 AN base. _index _dlAlel
base. _int_ ZHAHEE U
WA 36014 W IS Bl HE AW 248 WEE 15T ¢ AGUnh

#3704 W xs o] Al A A8 w7l iy ek

384 WA __int_ ()7 AHA ¢Fo™, __index_ () 2 AT

WA 3.9.149] A4 ¥ 7 : 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 A7} classinfo QA = 1Y (AR, 8 S22 7HH) AR ZHP 29 A28l A Trues &9
FUth object 7} FA R F ] AR oUW, = P Falsed EHF YT dassinfo 7 8 AA =2
R (R A7 402 o 559 £20] 548 £F) oW bjer 7 19 3ol S 9awag
o TrueE S HF YT cassinfo 7F ol v, Y FZolh old FEES FEo| olUW, TypeError

o918 Lok

issubclass (class, classinfo)
Return True if class is a subclass (direct, indirect or virfual) of classinfo. A class is considered a subclass of itself.
classinfo may be a tuple of class objects (or recursively, other such tuples), in which case return True if class is a
subclass of any entry in classinfo. In any other case, a TypeError exception is raised.

iter (object[, sentinel] )

olH #olH AAE EHF U A A A= F HA AApe] EA) of Fof whe} vl-e = A s A F

o} Al A7 oW, object = ol Bl @] M ZREE (_iter_ () MAE)S A st A4
AR ol A A2 ZREZ O AFFE A5 QA2 WE__getiten_ () WAZ)S A Ao}

BUL ST ZLEE 3 ol AT ARGA BT Typescror 7 Aol T F WA AR sl
o] £ AW, object = F e Eolo]oF FUT} o] A WA A= olHH O H = __next_ () WA ET}
= FEHU}E} Q1 2} ¢l o] object & T =3t} ‘31-51-51 2o sentinel & ZXO. W, StopTteration & 4L
713, 28 go 7S ==Yt

olgj#lolH ¥ = HAL.

5w YEle) icer() o BA KB SEL BE 2HE BEE AdUrh o E o, whel ¥
ol o] £ o] 2 7ol A 512} E71A] 17 2 :

A
e
J
EO
N
A
°
31

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 2] Aol (FB ) SAF UL A= ADL (BAY, vlo| =Y, B E, 2] 2E E& range 22)
Ergdd (gAve, AT EE 2R AT 22 4 9F U

=]
CPython implementation detail: 1len-2 range (2 ** 100)82} 29| sys.maxsizel T} 71 Z o]of A

overflowErrorS WA ZAYth

m\l

class list( [iterable] )
G50l 7| e, 2 25 9 Al G —list, mple, range o EAE B AAF, 1ist & AAZE 7bd AR
gk,
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locals ()

N

Hult g el S AAsT BeF Utk locals () o] ¥4
A g, 2os BE A 52T UE 2194 A5 BE
Z

ol gAUele] 8L AT AL S BUTh WA ARE ez BT ALgehE Ao D A
g2 v 4|

map (function, iterable, ...)
iterable ©] 2. E 320 function S A3 T 71 ANE Ze]F L= olHY olHE S EFUth F 7} iterable
A7 ALE W, function 2= 1 4= WHF 2] AAE Wol5o] ok 3t BE o HHENA HEE A5 &=
FEE A8g Ut vt olHe &Y F %, ©
Ut} 34 Qo] oln] g REE

max (iterable, *[, key, default] )

max (argl, arg2, *urgs[, key] )
iterable o A1 714 2 3= ol Lt 7 o] 4] A 4 2 AL BAFU
BtLte] 9 2] AR 7F A|F= W, AL o] B £ o] o] of Fru T iterable ol A 7} 2 FES E8lF Y th

A EdE UL

HEolH = 7 g2 ol Eo] BRF ARH YW AE
N X" A S0, itertools.starmap () & BA K.

i =

AEA 7P E-AE A7 F 70 A5 UTH key A A= Tist.sort () ol AHEH & AAH G A=t
£ B2 AATUTL defaulr AR A S iterable o] W] o} Y AL EelZ AR 2 A A FYTh
iterable ©] ¥] o] Q131 default 7} A| 5= A 42 valueError 7} WA g o}

ozl FEo] HUlgtol®, T+ A ¥t FES 85 UTh ol AL sorted(iterable,
key=keyfunc, reverse=True) [0] 9} heapqg.nlargest (1, iterable, key=keyfunc) Z
ere Rd g4 BE = 7o AR L R

WA 3.400 7} default 7] ¥ =-A-Z A A}

WA 3804 W7 key=None & = Q)

>

et
class memoryview (object)
AARH JAAZEE e “H R §” AAE S FUTE AT AR = w22 7§ & BA LS.
min (iterable, *[, key, default] )
min (argl, arg2, *args[, key] )
iterable ol A 71 212 2] 5 A o) 2] Q1A F A4 AL AL BAF U
Shte] 2] JAAZF Al FH W, T AL o B 2] £ o] o] of gy T iterable o] A 7HF 22 FES E
0. % 7 ol b8l 91 SAZ ATE W, 9K AR F 4R AL A BAZUL.
AEA 7| =-A8 AA7F 7 N AFUTH key QA= l1ist.sort () o ARHREHE AAH &G A}
A B4 ARTI default AR A F D ferable] W] = A T2 AAE ARG
iterable ©] ¥] o] Q1 11 default 7} A| 5= A %2 valueError 7} A g o}
o FHol Lol F-E AS Bt F5Z EelF UL o] A2 sorted(iterable,
key=keyfunc) [0] £ heapg.nsmallest (1, iterable, key=keyfunc) Z<& 2 HH oA
A uEETHABEE RATI
WA 3.400 F7}: default 71 =-HA 8 2l A}
H A 3.8 4 W7 key None 4 4= Y54 th

next (iterator[, default] )
_ _next__ () WA EE ZE3}9] iterator o A T2 5 7AW Ut} default 7} ] A W4, iterator 7} 1172
Ao 5833, 28X ¢go Stoplteration & 4o 3T

U

o)
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class object

A 75 e AAE 85Uk object & BE FH Y Wo]Aa FE At BE spo]H Feae
Azt o] BEAHI MASE AT QEUTE o] Gt XS WolE ol T,
i object & __dict_ & 7FAA gFUth 1A, object FE 29 JIAE 0| 9oj9 o E
AWES YT 5 duth
oct (x)
ATE “007 2 Al &= 8K XY R tﬂ@rﬁ‘ﬂﬂ A= iﬂ}e stolx A YUt x 7} 3ol A
int AA 7L obIH, A4E S FE __index_ () WMINEE Bl oF T & E°1:
>>> oct (8)
'0o0l10"
>>> oct (-56)
'-0070"
B5E AEA 0077 QA gl BEe 814 EAGR ABsw, T B ShlE AT 4
Sl uh.
>>> ! ''%$ 10 ! ''% 10
('"0o12', "12")
>>> format (10, '#o0'), format (10, 'o')
("0ol12', '12")
>>> f'{10:40}', £'{10:0}"
('"O0ol2', '12")
A8 WL format ()& HA L.
open (file, mode="r’, buffering=-1, encoding None, errors=None, newline=None, closefd=True, opener=None)
file e A3 S 5 AA & B FUTh $Ue D 4 oW, osError 7 BARUT o F4E

AbE- k= W ol o gk o] B2 ol Al = tut-files & IR A A L.

file > B399 A2 (4] Fe A ) Dl AE el JOAD S Fi AT A7) AL, 2 4

il

o) A4 99 YA gE QUL (39 Y23 E 7} 20] AW, dosefd 7} False 7} obd 3, w18HE 10

AR 7 2 o g yh)

mode = 390) Felt BEE AW AE A BAAYYTE ANRGIE o0 A, WA RER 2]
93 o] A% FPLTE ThE DA G 27 A3 1w (GHo] v EATE A A A
Mo, 54 S WSS e e Bl S Rel 18 ST e (A f2 Aol A, A 95

getpreferredencodlng (False) 7} Z&g Yth
b a

8313 encoding & A\ H A U Th) ALE AP d BEE DT 2Tk
A | 9
w7 | 97180 AUTIED
T | 271892 GUTh #92 A4 AgUTk
| SAAY D W70 2 GUT, o5 EAFE A5 A AAGIE
a7 | 271802 Auich shelel EAtE AL o] el e
T | Wl E =
't E—‘]i\_EEE(ﬂ%g})
| BAGAL 2/ §OE AU

yth gyttt "BAE B =9 A, encoding & A7
Yt}: I Eﬂ] doFYE A7) A3 locale.
(FHlo]EE S ¢l 289 vio| 2] REE A

17
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AR EEE o dUTh(HAES A 802 QUrh re o BOo]). B i 9h bt £ AL
Q3 A5 Y th(truncate). RE 'r+'3 'r+b' = A2 A ¢ 9 dE Gyl
e oA AZRE o], ol A who] L2l 9} 8 A= JOE TE T uho] V2] B (mode Aol b

I=]
£ E2RPUHE 98 AL 8L 078 glol bytes AAZ BAFUTE HAS RE GlEZ, EE
mode Q1540 &1 7L TR a) o A, S0 W B0] s s e, vfol S o] £ ol €49
olF ol L} 0 F encoding & A3 A HA] 1:] T Hynh

588 2719l E 2 10t 7 A5t ol AL B ob R H3h glon, S H Ao gk
ool HAE REX FLUHE = ﬂ@% B89, shol A 3001 4 712 S2o] 5] Q2L T
ZFA B -2 newline B 7] M52 AP A S RS A 2.

buffering is an optional integer used to set the buffering policy. Pass 0 to switch buffering off (only allowed in binary
mode), 1 to select line buffering (only usable in text mode), and an integer > 1 to indicate the size in bytes of a fixed-
size chunk buffer. Note that specifying a buffer size this way applies for binary buffered I/O, but Text IOWrapper
(i.e., files opened with mode="r+") would have another buffering. To disable buffering in Text IOWrapper,
consider using the write_through flag for i0. Text IOWrapper.reconfigure (). When no buffering
argument is given, the default buffering policy works as follows:

» el el ke 17 27) Fa2 el GuTh Wsel 271% Sk PR 85 27178 shel )
HI A E3t= A zg ol BJ E S A& A A‘jEHE]jl i0.DEFAULT BUFFER_SIZEZ Z& W Ut}
B Aol A, v o= AuhE O & 4096 = 819210 E o] YTt

YT HAE B (isatty () 7 True B BHFE 3L E WA DS AT e
gE 5 ol el st ohs) Aol A HE e A A S AT

o
encoding 2= 39S YA Y AY QA= t AL = ATZDY o5t BAE BEo AT
o ZYxo wet b2 X"l (Jocale. getpreferredencoding () ©|

o]
o
AspE G215 ATY 2 BF AT S AFUT AAY & QTP B2L

i_lﬁ oL

‘<

errors = 13 & e & Aelste e At A AL AU ‘3}01 u e _‘?_Eoﬂfﬂ
AT gsdth e 25 ol A7)zt AUl A2 7] o hgdgth. shA
codecs. register error ()2 528 ol H27] o] & AA RS % YU BE o] B2 TFS

3 2440

o 'strict' EAFY N F I} A= A valueError o E HAA A YUTE 7| 2 Z None & 22
BHE Hh

« ignore’ £ oleE TAFUG AT N E TA S Holel A £AD 5 ol T AL

* 'replace' € X" dolE 7} ol Aol thA| vpA (2 o 22) € AA I

* 'surrogateescape' will represent any incorrect bytes as low surrogate code units ranging from
U+DCS80 to U+DCFF. These surrogate code units will then be turned back into the same bytes when the
surrogateescape error handler is used when writing data. This is useful for processing files in an un-
known encoding.

e 'xmlcharrefreplace' + 34 & uj @ X LH Yth AT Jo] A A3}HA k= A= AE S
XML &2} 2% s#nnn; 2 A E Uk

+ "backslashreplace' & 2H tlo|E S s o] of Ze)A] o] A7 o] Al Az Al F T,

* 'namereplace' (FA] Fdof Euj Tt AAFHUThH = A YH A h= A \N{. . .} o]&A o] =
Aldaz A Gy

18
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newline & U ¥4 2 17 RE L A5 AL Ao FUTHEAE B o5 58 U, None,
Cn, et 3 r\nt 2 5 e Bhe st 2ol 5 gtk
e 2Ed oA YEE ¢S wf, newline ©] None o] ¥, FUMA & @7 R=7 EA43g Ut el
ﬂ%gt'm,'w'ﬁbﬂwm 2z a¢&ﬁwaiiﬂlﬂ%ﬁ$ﬂ@ﬂE$ﬂm'i
HEP Uk 270 ' o, FUHAE £ U7 R/ EASE AT & 22 HEH A G2 AR
S E Aol Al vk Yt D‘rf FESHO Y, Y8 E22 FAX FAEEZ N E U, & Z2 ¥y
2 2 NE STEA A EHFUTH
o 2EH ] 28 & U, newline ©] None ©|H, ZE '"\n' A= A" 712 & 7£EAQ os.
linesep & HEFH YT} newline ©] '' == '"\n"' o], HA3}o] 0]—‘7——0121 A ok o} newline ©]
£ R ET oW, 2ot BE \n' BAE Foid BAdw MaE

mwﬂﬂﬂﬂwo*hw"W1%°ﬂAﬂ%Hﬂfﬁﬂ@m4“ﬂ%@Wﬁ%k#“ﬂ*ﬂ%ﬁ
7h A& JA Futh 3 o] o) AW closefd = True (712 %h) o oF FUth 23] gkow o217t
g i dR =

F8E opner = Aol A2H 0 2UE AFT S Ao T AAE AW 549 349 D2
2 Bl = opener £ (file, ﬂags) =z i% op =

(opener || os.open & AZd}I+= 4
Az BHE ol B A4 b g

t}.
ot olle Fold d e ol A A stde A7 980 os.open () T dir_fd §AAFE A F
Yot

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

>>> with open('spamspam.txt', 'w', opener=opener) as f:

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

open () ol g3l vrgtA 5t A o 2 R JEFUTh open() O] HAE BRE('w', 'r',
'wt', 'rt!, 5)E SIS o= /\}%E]Eﬂ,lO-TextIOBase«] AB ZHAE anzqu(:,uﬂxj,

02 jo.TextIOWrapper). ¥ P 37 vloj v e REE 398 o= g AL AL, b3y =
= ALlo&ﬁmmﬁm&waJHHiﬂ*ﬂHﬂ—@ﬂﬂ’ﬂALﬂm@Hﬂ-“ﬂﬂﬂdﬂ
REX+, io.BufferedReader 5 EHF YT 227] vlo]] 2|9} Q& o] 7] vfol 2] B E A=,

io.Bufferediiriter & 8 &11, 3} Z)IA 7] REO A&, io. BufferedRandom g E=dEFYth o
HYS nH, d2EHY, io.RawlOBase & AH Z# X, io.Filelo, S S8 EF Yt}

fileinput, io(open() ©] AAH X), os, os.path, tempfile, 181 shutil & -2 35t A g
E‘E’EC E}‘ﬂ_u_

file, mode, flags AAXZ 7FA}F o] ¥l E (auditing event) open< WA A Z U T},
mode®} flags AA= Y&l TEA TAHHAY FEH IS T A5
W7 3304 WA
* opener "} 7N W7} 74 Q5 U T
e BESL RO QST
* J0Error & 4o AGF YL o|Al= 0sError & HA Y YT

NE7) RE('x")E o]= uldo] oju] A5}, oA FileExistsError

4 59
oyt
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H 7 3.400 4 W7

L2 oAl F& 7 gk

L

Deprecated since version 3.4, will be removed in version 3.10: 'U' 2 E.
H A 35004 WA

o A" TEO| JAHHE FH AL A2 X2 7] 7F 9 & DAY A 7] 2] 2o, ]%‘—’F—‘C o] A
InterruptedError 985 o7& il Al2aEH §&5& AMAI =T} (°]F+= PEP
4752 B A ).

* 'namereplace' 27 X877} F7I5 g5t
HA 36004 HA:
e 0s.PathLike & ¥ 3d}+= 7

il
h =
e AERoA, Z& HHE 9 io.File10 7} o}d io.RawIOBaseP/] B ZHx7t
kg E 4= QFUth

ord (c)
e FUIE FAE e = FAE o]l FAAH A AY FUIE I & 2JAEE UEU+=
A4E ZHEYT JE E0],ord('a') = A5 97 2 WL ord('€") (FE 7]FT)= 8364

=5 yord(
HkekgU o o] AL chr () 9 i Utk
pow (base, exp[, mod ] )
base & exp AGAH<= EHF U mod 7} = ¥, base & 1.exp AFATY REZmod 3 8% 141:}

(pow (base, exp) % mod Ht} B wWt=A AL Y. F 74 AR F A ¢ pow (base, exp) &
ASAE AAAE AR SLE 23 558Ut base**exp.

The arguments must have numeric types. With mixed operand types, the coercion rules for binary arithmetic
operators apply. For int operands, the result has the same type as the operands (after coercion) unless the second
argument is negative; in that case, all arguments are converted to float and a float result is delivered. For example,
pow (10, 2) returns 100, but pow (10, -2) returns O.01. For a negative base of type int or f1oat and
a non-integral exponent, a complex result is delivered. For example, pow (-9, 0.5) returns a value close to 3.

int 3 ALE2} base X expS] 7%, mod7} Q) O WH, mod = 3 5~ 3 o] o] oF &} AL mod+= 0 01 o}y of of .
mod7} Q3L exp7} = —,—Eﬂ, base= mod 2} A 2 2 (relatively prlme) o of gt} o] 4%, pow (inv_base,
—exp, mod) 7} ¥13E 1, o 7] A inv_base~= base EE 2 mod®] 9 YT}

S 38 REE 979 9& AEtE ol JYrth:

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

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

WA 38014 M int AR AP, powe] 3 A FAL oA F WAl A} S5 AL
Ha ool mEH BB AL S 9 T
WA 3804 M7 7] HE QAE & 4T ol doll =, 914 AR A AH AF T

print (*objects, sep="", end="\n’, file=sys.stdout, flush=False)
objects & AAE ~E T file Z Q| 5t=t,sep B TFEH L end E Foll EL YT ATHA, sep, end, file W
flush = RFEA] 7191 = AAF2 A F-8f of ey T

SH I E A= str () ©] 3% FAE R WshE & AEF | 2 ]%ﬂ sep & TR I end &

Hoﬂ =AUtk sep Fend = B EZ}@OVHOF FUth; None @ & e, 712 %S AHE A TE
=AYt} objects 7} o] A A F O™ print () = end T U TH
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file A= write (string) WA EE 7 AA o of Fith; &4 814 oF 74‘%None °o|9, sys.stdout
o] A Yt A H AR HAE FAL T HBE 7] wf Fof, prlnt () Eutelv g 2= 9 AA
o} A AHEE 4 glF UL o] &AM e tAl file.write(...) &AM FYTH

E20) MY ol AnkH 0 2 file o o)) 2 A T, flush 71%45 QAA7E Fol W 2EYo] FA 2
A FUth
WA 33004 WA flush 7191 = AA7F 574 5 U o

class property (fget=None, fset=None, fdel=None, doc=None)
z2oE o HES S EYrh

fer £ I ERIHE 8 D PRI far & =Rl

= J Ut fdel & o E 7
HE 7+ 2 At S dUth. 282 doc 2 o EBHE -4
2 A

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.")

A2EAH, c.x + AlE (getter) & TE3H1L, c.x = value & Al E(setter) & TE 311, del
2 (delete £ SE3ch

SE ol =@ Es SAE ol Utk TRA O, frer 9 H2EY (3
Al property () € H IO H 2 ARt 97] HE 22 EE

N —l—‘
fr O
nmL

é rlr

o N Q@ Q
il —{o 9,

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

@property

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

@property W T & ] El=voltage () MIANEE 22 0|59 ¢7] A& AJEFE st “AE2
B 11, voltage o o] §F =2~ E 8] & “Get the current voltage.” 2 J A gt}

Z29E AA= v ZA o) HE AR T 4 9= getter, setter W deleter WA EE ZH=1], 3
AZA S v I ol d g2 ’“7(4“5]' ZZHE Y AR S ‘ﬂ'—‘/}r/}- o] A& ]Zﬂi 7z
Hy

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

o
kK

(F= seTA ol A%
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(o] A sl o] A A M A%)

@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] BEL A WA A F2AF] FEFUH FA FSe] A 2 AE (o] BP0 9 2L

o] 22 AL-§3) of Fih.
He) 2 5 AL AR ARl SlFehE foet, fset @ fdel o EFHES AT

H A 35004 W7 oAl 223 E A FAEY ] 27 7Yt

class range (stop)

class range (start, stop[ step ]
Sl 7| Bt} range = AAZE HY  AJA S —list, tuple, range o AHE 2 EH A|F A~
Y.

repr (object)
A A 7hsst mH S Eif&%x}@‘i HEUTH B2 FollA, o] s eval () ol A2 2 o
2e g 1 ANE A4 s A= Th 184 FoW £ AR P
155 35 A9 o F7e AuE IR e e EAAL T Flas

1A

__repr__() HIAEE % -43@4 ol Tt A" 2o s EEF+ A AT 4+ ds Ut
reversed (seq)

o olHHE & EHFYLE seq £ __reversed_ () WAZEE 7IFAYAIEE Z2EF

(__len_ () WA E=E2}0 oA Al Zret= A4 AAHE ‘ﬂé‘c _getltem_() WA E)S Y= 2

A o oF g T}

round (number[ ndigits] )
number S A5 TS ndigits 3L EZ Y23 3t S8 F YT} adigits 7F A 2FE] A U None ©] |

Qeol g ke A48 B EU

round () & A Ydt= WEFZY B9, %2 109 -ndigits A5AF2 78 747k v+ 2 w2 g Utk
—‘,:—HH-"\—7]-—5,E—7‘=_"0] i, e g e "R E At (oS E9], round (0.5) & round (-0.5) &

LT 0ol round(1.5) =2 dYth. BE AL ndigits o] | 2T} (%5, 0 = 250, ndigits
} “3517%‘%N0ne ol ¥, Wk k2 A dUth TH A ko Wk T2 number 9F -2 @ YU th
%!

2 ulA o] g}o] M AA| number & AL, round = number.  round__ o Y a3t

23 floato]l T3t round () & B2L gAY THE ¢ JdS5 Ut & Eo], round (2.675, 2) =
2.68 A0l 2. 67 S AFFUTH o] A2 W7t obd Ut R e *‘Xdi—’FﬂﬂoatE Aes 2dE
T = A ERE 2= 2 YUth AA S A H = tut-fp-issues & H A 8.

class set ([iterable])
M set AAE EHFUTH A A 2 = iterable | A 7FA & &i% Zr5Uth set 2 W Sl dUh
o] Fe 2o et YA = set D AT & — set, frozenset = B A K.

2 Aol A W frozenset, list, tuple D dict F 2L collections BES HA K.

22 Chapter 2. W7 st~



The Python Library Reference, = x| #] 7 3.9.18

setattr (object, name, value)
AL getater () A AAYT AR A, BAL B 199 T BALL A E )2 RE
Ee A O EREY o2& AW 4 A5ITh o] BHE AL Lol A S O Ee) FE
gyt o & 0], setattr(x, 'foobar', 123) =x.foobar = 123 34 53t}

ZF31: Since private name mangling happens at compilation time, one must manually mangle a private attribute’s
(attributes with two leading underscores) name in order to set it with setattr ().

class slice (stop)

class slice (start, stop[, step] )
Return a slice object representing the set of indices specified by range (start, stop, step). The start
and step arguments default to None. Slice objects have read-only data attributes start, stop and step which
merely return the argument values (or their default). They have no other explicit functionality; however they are
used by NumPy and other third party packages. Slice objects are also generated when extended indexing syntax is
used. For example: a [start:stop:step] ora[start:stop, 1i]. See itertools.islice () for
an alternate version that returns an iterator.

sorted (iterable, /, *, key=None, reverse=False)
iterable 2] 'GLECE M AEH g AEE S8 FY}
19 E AR A ok s F A AdA A%t AL,
key = 3tuke] AALE W= FpE A Q=] iterable®] 7t QAR R H B 715 FF
Utk (A€ 9, key = str.lower). 7|32 None %MD} 245 A4 v gdyeh.
reverse = =2 Y UTh True 2 AAH Y, Zva 7t 7Y AA™ g 2E 2450 JEF YT
A ~etd o] omp TS key T2 MBS W functools.cmp_to_key () S AFESHA L.
W& sorted () S4E b4 A (stable) Y o] EAFH UL AE 2 Zrha v uE = 249 At %
HAsHA dod P AYUT —ol= ol A AL o FRAUTH(AE S0, FAEE A
v TEEE ZL7).
The sort algorithm uses only < comparisons between items. While definingan ___1t__ () method will suffice for
sorting, PEP 8 recommends that all six rich comparisons be implemented. This will help avoid bugs when using
the same data with other ordering tools such as max () that rely on a different underlying method. Implementing

all six comparisons also helps avoid confusion for mixed type comparisons which can call reflected the __gt___ ()
method.

A oA} 7rket FE A5 A& sortinghowto & H A 2.

@staticmethod
MAEE AA W=z W ch
A WA =L BAF A WA QA 0A Utk FH A =S A Y, o] HETE AL
AL
class C:
@staticmethod

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

@staticmethod 41L& St o 7 8 o] B} YT} — A8 W82 functionE H A 8.

RAMAEE BAAC.£0 AT EE A2BACO .10 Aol o) T2+ YUt
els 44 A Sl LCHﬂH%EQL@ﬂﬂHE%m%ﬂWJWl%ﬂé%%ﬂ%
U= o F83 S B classmethod () & BA 8.
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REYFH ) E S} uHA7IA &, staticmethod B AF 42 550 2 2R o] IS T 4%
AsUth o] A S 2 vt oA o ek F27F B 25t JIAHA WA ER 25 WSy = 2
S8t mA @ DAYk o] 4% o BETE AHEIA L
class C

builtin_open = staticmethod (open)

B WA= ek B ApA S A E L, types & 22 FHA L

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

object & str A EHF UL AA T W G2 str() = HA L.

str 2 WZEAE 292 duch BAG e tid WA AR HAE A~ F o B BA L.

um (iterable, /, start=0)

start Y iterable ] TR ES PFA M LEZ 02 311 FAE EeIF YU iterable ] F5-2 IHE O

2 A A 2 EAE ol E 5 9l

of® ol sum() of thet F-2 thtol ALY NS S 7P A A

E WML ' . join(sequence) B T ESE AJUT AFH AUER BF 25 g HshH

math. fsum() & BM Q. dAY olHHEES AZ3e W itertools.chain() & AHNEAM K.
=9 =

E
WA 3.8 |G start 7} e 7|9 = A= A A

super ( [type[, object—or-type] ] )

HAE T2 npe ] FEY FA S0l APt A AAE S FULE o= ZE 200 A

 PEER SR P EER P PR

object-or-type->- A G v A = A A E A FUTE npe A5 S 2ol A A A2 T

o & o, object-or-type®] __mro_ 7} D -> B -> C -> A —> object ©] 1l rype?] Zko] Bo]®

super()=C -> A —> objecta AAS ]

object-or-type ] __mro__ AAEBRELWAMNE AH AN ¢AE YLst=dl getatctr () 3 super ()
A& AS F27FAZRE wjuith vk 5 Qs Ut

ol AL F T o] ol ERHELE Aoy
&)

=R A7 ek E, s s A
W, isinstance (obj, type) += Fo]ojof
type) & FolojoF Pyt (o] A&

super o= 5 7FA] GHbA Ql ARE- A A FE S AT FEAA =, super S AHE-5H]
Uﬂ}\]PQ o= O]E% ]7601_1] %}5__]‘1 o = /\% =} =z &} K=} i};—’_% ‘] ‘ITX] 43]6}7] ‘@ﬂ]
s T ASUTH o] AR e 22 O W Ao ol A super & 2= A wi- AU O

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

T 49 RE, QA 53 2o 5EL oA 4Pk

o rfr
AW
o
i
2
2
O,
>
N
N
o
o
1)
P
)]
0]
e
o
Q
2
()]
)]
)]
=
g
3
®
[\

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

WAE 23 el super ()& A EYHE 23| E FFFUTE BAA Hs B AE A E FEY
WA ool g s EHE T2 AT

24
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super()%superu. getitem (name) ¥ 22 PA A Fog FHRH JELRE 23 E
StAE daje] di = ol oM 2. o] AL FHA A tpF AL S A Y= d S 75z

L Eat 7&’%‘6}71 -H‘H Xhﬂ __getattribute_ () FINEE FEF O =N 1A Tt} upebA,
super () & super () [name] o] F4oju} ALALE AR 8= FAI A 23] of s Al= 7@4ﬂ21
Ytk
ESH AR e BAS AlY sl super () € WA E YWRAA T AFESIE S A ShE 2] F=the
Aol RS, T A A FA L AxE AR A AT 2 A F2E BEULE AR I
WAL 2o 4o ol w5 s, Aot e L Aol H T gt 2UAE SukeA e m dut
HAZA A A o) BAAdt= o SRS AR AEE A7 wjEJYh
super () & AHE3te] 84 ZHYAE AA S o et 484 Q Al -2 super() AR ] B B
Al 8.

class tuple ( [iterable] )
o]l 71 BT} tuple 2 AAE F= T A A2 & — list, tuple, range o] TA3 A AXH EH AJF~
A,

class type (object)

class type (name, bases, dict, **kwds)
Q1 2} BFke] AL, object &) S EE U vlg ke & AA W WA O 7 object._ class_ 7}
se7e A9 2L AR YU
AA ¥ AAS= s isinstance () W 47t A8 =, A B A& 18317 W&
k.

Al 7Re] Q7S = A9 M @ AAE S8 UH ol A2 2 class 2 54 A S A YT name

TAEL e o]Folal _ name  AJEEREZFH UL bases FE= Wlo| & FHAES 23
__bases__ SJEZREZFH UL Bl 1o, object, BE ZHaY TFAH A wlola7t F7HE Y
th dict YAV El= Fd 2t 9 o ERRES HAE HES 2T YTH_ dict AJEZHET}

7] Aol BAE AL ZAA 5+ AFUTh T T 23S 2L type AAE WHEUTh

>>> class X:
a =1

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

8§ 4712 A L.

Al A2 Ao Alg-H 719 = A A= FEl A H 29 (metaclass S A 2] $H 7| H =9} 22 wFal o2 A -5t
et SH A FX(IulAd o7 init_subclass_ ())o] A&H Uk

class-customization = H A 8.

WA 36014 M type._new_ S AALTHA] %E type o AH Se 2 o)A AA| S F& &7

130 e AAF F A S AT 4 lE Y
vars ( [object]

B2E, 25, A2l EEs  dict. SEIRENJETUE AA _ dict oEYHEE EY

FYrh

B2E YW AAHAG} e AR GU0lE 7F5d dict o]EREEZ %

7“?<ﬂ1‘_dlct olERE 27 AgS 7 = AFUTHE £, FdHae

AAE BR8] Y3l types. MappingProxyType & A3 Th).

A7} oW, vars () £ Jocals () AT 5 AP locals GAUE A the W] 7415 7) ol

locals G 1 2]= ¢} 7] ol ¥k &8t th= 2ol 2] shAl 2

ANZF ARE QAR __dict_ EZREZFQOW Typebrror & 7HHAFUTHAE 01, AT

ZY 27 _slots_ OJEZHEE A 3HW).

£
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zip(

*jterables)

7} jterables &) S AES R oL o]EH ol E WEYTh

FE| OO HE EAF LA, WA FEE A A2 AgE AA2 olel 8o 1WA 248
ZRIY T o Aol E = R A 4 o HeBo] BF 22H W WE UL shte] ofg e %
EAEHD 152 oA E FATU DA Ho W elE Aol R BT, e
F5FUT

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 & A ZF A L2202 S F3= A7 EAFULE o] AL zip(*[iter(s)]*n
AbEste] HiolE A2 2E Zolndl IF 22 FHAHY = AL FE 7HesHA B Yth o]
22 olHHolHEn H g A, 228 FZol olHE o HEn W ZES 245 24 gt 949
dolnd HFEFoE Ure 23E FYTh

zip() o Aol7F A ¢ =2 ATt A2, R FA mMiXE A a1 d= © 1 olH Y
BE9 S0 A1 A 2R = AL 7 Aas ok YLk I S0 L3y, EH/,\_l itertools.
zip_longest () & /\]-—QLU]-/\]

zip ()& * A2ALS} A 2 W 2] 2E & unzip & = J5Y T

f
E{N _I

—{o [t

>> x = [1, 2, 3]

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

>>> zipped = zip(x, V)

>>> list (zipped)

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

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

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

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

[}

23 o) AL importlib.import_module () I &8 AZAQ stolH Z 2 T Yo A= EHR3F}HA

N
al

z
]

oft
e

R

o] &+ import ¥
(builtins EEE€ 94X E
A2 75 Axsrer, 1
O 2detal 7|3 dXE
__import__ () 9] A At
B DB e & YLE Sl PAAOR S21A U GBS A PUE B
o] A globals &} locals & /\]——9“,5:]'1/] t}. fromlist = name ) &8l Fo] X REZHE YILE T ook st
AR = A2 250 0| L AT BE 7L locals AAE A5 ALEA ST, impore £

o714 E01-2 27 2 ¥ globals & AH-E-FI o

HUrth import &9 ouE HASHY] Y8 HAE 4+ A5t
iltins .__ import__ o tiggdYchH. 23 g 22 A 31X
248 gA s YZE F(PEP 302 & BA|8)S AH&3lE A

|2 Aolgta 7Hste ZEER 2AIE o714 7] 2 dUth
3] 8}al importlib. import_module () = A Z& AU h

o}

u

O
©nd

o
lo

> 2y

[e]
]

=

ofo et
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a

=2

s

I E
g

A=A dZEEASFTAEAAZAGEYL 0 (712G S 25
u] L F Flevel S import_ () €3 &3 EE UAHE
A 259 NTE 7He A U (A S W82 PEP 3282 H A ).

name YA 47} package .module P A Y uff, LukA
71 A (A HA B7LA 9 o] &) 7} H}@r%qr/} Iy
o5 Wy 2Eo] vkEE Yt

o], 2% import spam 2>t} I=E G

E
o

2

1z g8
ik ok

o}
é}

KU
do e

P
© 2 pame o 93] HHE REo| oyl HAY
Lk Hlo] QUA] -2 fromlist <1 }7]-_r<>1 2™ name o)

uho| = =2 A4 EHY)

flo

¥

’spam = _ _import__ ('spam', globals(), locals(), [], 0)

E& import spam.ham-2 o|#H T &2 o]l FJYrt}:

’spam = _ _import__ ('spam.ham', globals(), locals(), [], 0)

A7 A __import_ () 7F A EES YT Aol FFHA 2. o] 2 o] import Foll &) ©o]F
o A= AA 7] W2 Ut

Wi, £ from spam.ham import eggs, sausage as saus + °|# ZFE FUt}:

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

eggs = _temp.eggs

saus = _temp.sausage

1714 spam.ham B0l __import__ () o4 ABH UL o] AAZVE, JLEF oIS ES AL

T olEE= gtk

%3 o2 o=z u?__r_ OxE 3517] detttd (FA Aoz 7] A WA A), importlib.
import_module () =& /\1'—9-'5]'/\1]_11_

WA 33M WA 5 level & T A 9H A 5yt (712G E 002 AT .
HA390A HA: B & 24 -EY -T2 AR S o, 87 ¥4 PYTHONCASEOK= ©| Al F-A F U th
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it
e
|o
i)
i
v

bool § AA 7k False o] WY& 4 Q11 SyntaxError

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

NoneType § 9] 43 gt None 2 7|2 A7 ol ALDE A & WA 4, gk A E et =
H AF AFEE Ut None o] WY& 4= Q11 SyntaxError & 4o Yth

NotImplemented

A4to] th& Fof el +HE A 2 J%% UEtR 7] f18l, o] F EF wAE=E(dE 59, _eq_ (),
_lt__ O, _add__(),__rsub__() &)7F=e|Fofd= SHA L A2 FHO0R SF ol F 55

HAE(E 0], _imul__ (), 1and () )7 Qs yth S8 A B oA Brtsi A=

FHUTH

Fa: o] F(EEFTH) HAETIN otImplemented 2 9313l Qe Z 2B = thE 3 (E = A AR}

fq'f’)r o2 W) oA AP A AEFZUTH BE A =T} NotImplemented = ‘}?}' W, dg=

g EH = A A o9 & TAA ]‘4‘4 27 &5k A NotImplemthed HHetH Q519 227 A=

o 2] mA] R 7} V2 AL} gfo) A iEoﬂ Not Implemented Zto] ¥ Yt}

& aks A7 HAS

;}_Tl NotImplementedError £} NotImplemented & H|5:3F o] S35} E 2 o] QI A ul, vlH L& &
St} AA| AFRSF=R] AHAB] a1 At Not ImplementedErrors E/\ﬂL

WA 3904 HA: E]d EHoA] Not ImplementedE H715t= AL A AHYS5UTh A= 2
© 2 F7E A9, DeprecationWarningE &gt} “51:-—-,5‘— B A o] mlo] A OﬂA-]—’: TypeErrorE

WA AT
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Ellipsis
Ellipsis 21612 .. .» 2} 25Utk 22 Ag 2 3e] el o vlol el Foi 3t 23 wehol 2 B3t
A A H = 55 7

__debug__

o] J3t shol o] -0 FH 02 A2 A Gherh ol FUth assert £E 2 B2 AFUTh

Fal: None, False, True L8]3l__debug__ = THAI YT+ JAFUTH (O AEES
HE o]Z0 7 A3 %, syntaxError & oAU, ZeA o] ASL “AxRp Ab

quit (code=None)

exit (code=None)
o14 = ujl, “Use quit() or Ctrl-D (i.e. EOF) to exit”} 22 HIA| A& A435l, &2 o, AAHA £=
FEZ SystemExit S 4O 7= AA.

copyright
credits
ANEAY 3280, 47 AAd EE T HAEE Afss AR AT
license
2 £ A5, &2 o AA| oAl
HAEE 3| 0] X A4 7] 9 2 uFA] (3 ol B B E A o= Ak A4 Y th,
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4.2 =2] 44— and, or, not
o] AEL LMz et 2 EAror AEH =8 AAEId YT
A A 23} LTE
x or y |x7FARelHy IEA] ko x 6
x and y | x*7F AR o] W %y, T X ¢FoH y Q)
not x x7F AR o True, 18X kO H False | (3)
LE
(1) o] AL 3] Arxtolmz 3 HA Ax7F AR Y wfj k- F AR gk 3yt
(2) o] AL FE-3 2 AiAtolmzZ R WA A 7F F Y wf vk F AR ghs 3T
(3) not 2 8= AAAERT} F2 Q2L E ZH5 Ut T34, not a == benot (a == b) &
A, a == not b Y LFIULL
4.3 v| 3

sto] W el & 87kA] la A4bo] AFUth ol & BFE T2 A S 7 Ut (=] AR Y 5UTh
Al s o2 ddE = AFUth S S0l x <y <= zeyd ge vt Pt Ae A9stils
x <yandy <=z TSHFUG AN F A BFx < vy ARCR AWz 9 g 73814
dEUh.

L= =]

SR ES

< A 43 Ak

<= 2 A 2k

> Ad43 Atk

>= AU 2ok

== Zh

1= 2] ot

is A ofo] e ]

is not | £A % A o} Wl E E]

A2 e A e At AR e Fo AAES 2t v uH A g5 ==
HA R, A5 AA F(AE 501, SH2 AAN S ¥ is FTFUT <, <= > H >= A4A
Aot Bt A€ 5ol AR F sttt Ha ol TypeError A9 7 28 U th

Non-identical instances of a class normally compare as non-equal unless the class defines the __eq___ () method.

Instances of a class cannot be ordered with respect to other instances of the same class, or other types of object, unless the
class defines enough of the methods __1t__ (), __le_ (), _gt__ (),and __ge__ () (ingeneral, __ 1t__ ()
and __eqg__ () are sufficient, if you want the conventional meanings of the comparison operators).

is &}is not AR F&L ALE A} Hol g = glaUth e doj o] F Ao g 4 lon deE
WA 7] A] e T
2o FHA AT E #E= F MY A4 in I not in, 2 olHHES]AY __contains_ () HIAEE

FEsE Fol A A AF U
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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 33
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(4) floats EZF A7} ob e (NaN) 7} F B = 9] e & Uhebl = £ AH “nan” 3} A} 4+ L <7 7}
Ao 25 e “inf? S ohs dun

(5) stojWE Z2 Y AojSollA &3] AF X, 9= AA - pow (0, 0) 0 ** 001 o] HESF
Ao gt

6) WobsolAe A B2 00lH 9 7HA B BEFSF FUIESS MdSAS 7P AE 22
ES) 2¢AYT-

Nd £ 7MY 2= ZAE AA &
extracted/DerivedNumericType.txt & E 4]

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

36 Chapter 4. U3



The Python Library Reference, = x| #] 7 3.9.18

[sign] ['Ox'] integer ['.' fraction] ['p' exponent]

MAA sign &+ v -7FE 4 91, integer 3]— fraction 2 1634 EXE o] 11, exponent &= A€
A2 A P EAHEE S A 4L e E2E 585 908 ineger v fracion F o] = il
Aol hite] 16315 7] 910l oF FhiTh. o] B3-S C99 Fae] 644.2 Aol AW F 27 ul % 5hol, 20} 1.5
A A5 o B WS E I 0, oot o () 6] B e 8 C b A A 68
FE5 27 dHERZ AT 5 Jon, CY sa £ FAY ALY Double. toHexString 7} BHE o=
1674 AL rloat. fromhex () 7} ¥rol& YUt

A% 16057} obd RS2 0] 3, SAbell FHAAL 29 AFAFE AT BTH Aol 1 5HA 2. o]
%%01,1611—,——v—1}°ﬂ 0x3.a7pl0 &= H%—/\/\@ =2} (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

For numbers x and y, possibly of different types, it’s a requirement that hash (x) == hash (y) whenever x ==
y (see the __hash__ () method documentation for more details). For ease of implementation and efficiency across a
variety of numeric types (including int, float, decimal.Decimaland fractions.Fraction)Python’shash
for numeric types is based on a single mathematical function that’s defined for any rational number, and hence applies
to all instances of int and fractions.Fraction, and all finite instances of f1oat and decimal.Decimal.
Essentially, this function is given by reduction modulo P for a fixed prime P. The value of P is made available to Python
as the modulus attribute of sys.hash_info.

CPython implementation detail: 3|, A} £ = A4=32-0E ClongS 713 7| Aol Al =P = 2%*31 - 1
°]al, 64-H|E Clong S 7} 71 Aol &P = 2*%61 - 1 JUTh

oo Ao o3k AR AVl o

ex =m / nolgolotd FE|Folinolp 2 UH A F=thd, hash(x) Em * invmod(n, P) 3%
P2 AYFYrt 714 invmod (n, P) £Eno EEEZ P JFE FYTh

ex =m / nolFolotd fFE|Folinolp UHH (GHARn S UF A FoW)n S REEP AT &5
ZEA A kAl 9o A2 AL A g5 UTth o] Af hash(x) & 4<% sys.hash_info.inf &

e g
/ n°1 29 84 oW hash (x) S -hash (-x) 2 F Ut oA A 7}-10]H -2 2

o

%} Z sys.hash_info.inf,-sys.hash_info.inf, sys.hash_info.nan -2 Ztz} £330},

o B9}, nan © 2 A& HUTh (B ShA] 745 nan £ 22 4 ghe 14 Uk

o B A (complex) z & %, hash(z.real) + sys.hash_info.imag * hash(z.imag) & 7
Abeto] AR ol o) pR O A kS ZF o=, 2**sys.hash_info.width &] REEE 293
A range( 2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) ¥l

Sol w2 v uch thal g, A7) 1 olehel 2 = wlE T

© %313 4 23] 317 A, o 7]l 2], float, complex & A E Abste, WA A% F

% ol A g o

ol

faS)
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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

38
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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¥ § 39
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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

20 Chapter 4. U3



The Python Library Reference, = x| #] 7 3.9.18

>>> 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

| =R3 o)
“l 1 —

H 2 ]
AU 43

o]
g Al

N

]

o M

olo

(6) BW AALE olo] Eolw A Mz A7 AFHUT ol AL W
AULE WSl 49 o] ALl & Dole] Aol WA ek
Qoew o} ik 5 Stz A

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

ot o
> 2,
o M
)
o >,

* bytes AAE AA3%=

¥ ¥ 3HA bytes.join() B io.BytesIO & AME3A Y,
bytearray A& A&t A| ] of A O]OJ%‘)] 718 & 4 JAF5 UL bytearray A A= 7HH
o]a1 &4 2l 73 (overallocation) M AU ES 7HA L 55U Th
o tuple AA|E oloj & 0|71 & TthH, th4l 1istE extend SH A 2.
o THE Fo] A9 HH FH 2 EAE A AL,
(7) @R AA2 Y (& 5] range) & 5 D& W2+ FH A|A2 v A 437 o] A]d 2 o] o]
2 01714‘1‘&% A1 43R 5 U th
®) sollx 7k 42 Wl index &= ValueError 8 42Ut EE 8ol F7F A Y j AL A A3HA|
£ g5yth o83 ARE AR I E A ALY REG FEH o R AAT £ JdFUTh 7 AAE
Astes A2 e s(i:) . index (x) & AHdte A vl gt vl o] Bl & EAFSHA] ¢Far wkgkd
AEln7FSefo]20] Al Fbo] obd A A2 A2 7|22 gyt

%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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46.4 YAE

PaEL N AL, ANHOR 5A FREY B A
=23t g 4 U Th.

class list( [itemble] )

2}

S vl AHE R UTH (3R 6

AR

rr

oo
oo

PAEE o e HA PO BE
E

_/'\_
s ZEE ARG Sl Wl B2 EE S (]
s 2T E AREst] dR2 §5 #2371t [a], [a, b, c]
o AE Az A AFLF}7]: [x for x in iterable]
. 3 S AFRBH7]: 1ist () == 1ist (iterable)

AR A= FEE T} T A 7} iterable T 22 B A E S BHEUTH iterable & A A2, 0] Eﬂ ol d& A ¥t
= Ag o, olEl gl o8] AA 7T 2 4 U5 U T iterable ©] ©o]u] B]AE M, iterable[:] I 8|53
FEAFE S wtEoj A wiag Yt o & £9], list ('abc') & ['a', 'b', '¢c'1 & t&%ﬁhllsu

(1, 2, 3) )+EI11, 2, 3] %‘i%‘r?}%\%‘?‘r AR 7F F AR A] ko™, A= /\HE% Hl gl ~EQ]
(1< YTt
e g2 AdMdE grES =, W sorted () & 219 A F St
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
STk W A tro] A st A A A ito] A FUTHEAEL FEAR 248 Az

oA gy Th.

sort () £ UEER AR S Yt F A9 AAS WolSJUTH(ZIF =& Ay

ey £ A7 SbE Wolgolt ¥4 E A G, A P A% 84N W S FEHE
A2 UTH (A& E0], key=str.lower). §AES] 7 FEo| 3| Falt 7= st Al AR
AA AL z2A 20 AAFHUTH 7|2 None 2 8| AE F§EEo] 59| 7| 3tS AsA x
A4 3990 248 v P

functools.cmp_to_key () FEBEEE2x 26Y amp T+ 5 key T2 AZSHE o AR S
2 o]

T Ass Yk

reverse v+ =8| FFYUTH True 2 AAHH, ZH ¥ w7 38 2AAH 2|2 2450 gt
) MAEL B ANLE AL 1) BT AES Ao AALE AR A FATUT H A8

T =

o)
2 5o A2 AR AN A 71X 717 s AP E AR LS EEFA U (Al 48 d
AE O]’\E*’\E"ﬂ/\]x“’i Aoteld sorted ()& L)

) toaEY JrhE A 07
37 ghowl g AU — ol of 2] ¥ ALkt ol -8 FUTHIE So), HAEE AL
Fofl Fol 5ROE A
38 o A 9} 2hehek B Q #1454 = sortinghowto & 2% 5441 4] €.

=+

== H
CPython implementation detail: 2] ~E 7} % €5 % Fh HAE
st duj At 2 FoH A sy gfo 7L

C L.
Hol7A st A Foll e|2E7MHAH NS E}X]_&a]—‘)l: AT vValueError 3 424t
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465 I
FE2 B AEAAY, B3 oA HolHY Eg2 AXee ol AASHFUTH(E 591, WA
enumerate () 7} HEE2-F&). FZ22 52 A HolHL EH A7 2% A= ASF3 YUt
(N Z £}, set oY dict A2Ex0| A A3 A} 3= Z ).
class tuple ( [itemble])
FE2 o8 7R o R BE 5 syt
e B3 E AFETt] Wl FES UE ) ()
s AL YE FES AN BALREE E°17]ra, BE (a))
M @'%%ﬁﬁi?%_]—ﬂ:a, b, cEE (a, b, c)
e WA tuple () AFE3}H7]: tuple () =+ tuple (iterable)
AR FEEH 1 A 7Y iterable T 2> FES e UTH iterable = A dx, ool dS A9
st ZH o, o] # o E] A 7L 2 5 A5 th iterable o] o|v] FEolgtd HAE A ¢k FEIE
g Utk ol & E9] tuple('abe') & ('a', 'b', 'c') WS, tuple( [1, 2, 3] )
= (1, 2, 3) SHEEYTE QA7 Foj A A koW, A A= AHE W FEQ () = WYt
FESUE ASAAZE Zo7totd g8 Yo FYstiA L. 23Rl /FEY FF-E A9 stae
A A AU EWHEY R3S Aot ULt o & 591, £(a, b, c) 3719 AAE 7HA
T TEo AR £((a, b, ¢)) v Y JAARI-FES A= T TE2J U
FEL 75 AE2 A4S B 23U
o] 5ol &gt WA AT}F AQd Aof o3t BAAHT T HEst o)A to|g AHA M 9, collections.
namedtuple () o] &d F& AAET o F@s A9 d 5 5t
4.6.6 H9
range ¥ A EW A/ AAE UEW Y for FZ oA 54 S5 0HE w88t o] £3] AP Yt

class range (stop)
class range (start, stop[, step])
The arguments to the range constructor must be integers (either built-in int or any object that implements the

__index__ () special method). If the step argument is omitted, it defaults to 1. If the start argument is omitted,
it defaults to 0. If step is zero, Va lueError is raised.

S step] A, WY r o LS A r[i] = start + step*io] s ZAFHYth ojufi >= 0
o]11 r[i] < stop YYT}h
= step 2] 3% BL,J./] W82 oJA3] A r[i] = start + step*i o 93] A2HF AT Atk =zA
Li >= OJJ—r > stop ©o] Yt}

Mmﬂ%Zﬁgﬂ#Nﬂﬂﬂﬁ_uﬁﬁﬂLMNgﬂﬂmﬁ%%ﬂ%ﬂﬁéﬂ%ﬂﬂ%ﬂ%
N2 Zol A Y o] olE vk Wol A el Az o A H Y ok
Fohe WA H8HAW, (len() T 2L) A% 7]

Y.

olr
flo

sys.maxsize EE} Z AAZEE
OverflowError & HV‘“ WA 4 9l

9 oAl

>>> 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 A 2E A P2 F —str
vpo) o] HAE | o]H & str, B T A (strings), AAE AHS3t] Aelg Utk A4S fFUIE I =
FJAES B A A JUTh FAE BlHE 2 g e g A4 g U
FougE: 2 BEEE FL S Uy
* Double quotes: "allows embedded 'single' quotes"
A}
]:l

m"Q—*LZ vvv}\ﬂ 7H9/1 z_]'—_%tq_%_lri"’, "nnk“ 7H9/] %Fq-%j_i"""

e MEREE FA AL A ol ZAHUES F ASUTH- ddd BE 3o A gy Hofl 23
g}

S WA Aio T 15 Abolo] B Yt A HPL FAH 0w 9 FAY PE PR Wy
]/]]q_ f_:_’ ("spam n neggsn) — "spam eggs".

A 9H = o] A o] Z A AL} th FIE 0 o] AA o] Z A A2 A 2] E v B/ 3ot r (27) R0l S Tt
£A4Q e el 2o thoba 3 4ol ek A ) 8-S strings & FEFHAA

w4

o
L str YRAE ALt thE AA 2R H BEd o= JFUTh
B e A Fol gleng FALS JdHASE doj7h1d AL
tE s %, s[0] == s[0:1] YYTh

Ee P 2 ALY L QAT e UHoRRE FADS EEHOE PASEH str.join() B o

WA 33004 W shol A 24 ) = 9he] 319 B ANA, u AT EAD e E Lol thA] & 3183

Uoh 2444 e @) ovje] JFL vAA ghom x AL 2 F Uk

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() & F& L encoding <= errors 7} o] e A of] whet “F/}Z] <, o= 25Utk
If neither encoding nor errors is given, str (object) returns type (object) .__str__ (object), which
is the “informal” or nicely printable string representation of object. For string objects, this is the string itself. If
object does not have a __str__ () method, then st () falls back to returning repr (object).

encoding == errors T Aol % 3l 7} o] A A, object = bytes-like object (9], bytes == bytearray)
o] o] of UH/]D]- o] A%, object 7} bytes (¥ bytearray) A o] 4, str (bytes, encoding,
errors) =+ bytes.decode (encoding, errors) 94- =3yt 1 o] AL, bytes.
decode () 32 Ao W3] AA ] etF vlolEE AAE 5 Ut w3 AA o thh FH = vfo]
2] Al 2 & — bytes, bytearray, memoryview2} bufferobjects & H 4] A] 2.

encoding == errors 7t §0] bytes AMNE str() o] ALFE AL WA 22 AL MBFE
A WA 3ol SiFggchshel 4 WY A $4 b = BAA L), o & S

>>> str(b'Zoot!")
"b'ZOOt! ™rn

str Zeh2s} T WA S o) ek o AA S AL 2 AU G — ) obel o] £ v A = A S
NS ZRE AL F 5 W fring W £ 2L 2 AL FRAYA L. B, d e
el Al A8 A L.
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L
N
s

N
s
=
>
fy

FALE FE DL AdES BT LA, ofefol]l 7|eH FUHAd WM EE FHAF YT
AL E3 T A 28] EAE 2ol ALdYrh stue 2 F9 AT AR AR S A
FIL(FE str. format (), W EAL B3, ALS A A4 2249 2 E & F2A L) e st C
printf 2ol 71¥hE F=d, B F2 ¥ & Zial?fh—’— SHFEA AR = tha ol YA W A 2
2 9l= Ao o= 22 o WS U (prinf 2~EFY Fx1d 2 E])

gtojB o] HAE A] Auas AL et AE #H REHEEHE (re REY A4 AH9S

bl b
ot A
n:;

yth Zﬂ%ﬂt e HEREss eyt

str.capitalize ()

A BAT R A 1 FH AT 2 BAL D EALY BARES B F U
WA 3.804 W7 : o)Al A HA E2H= AL obd A& Al o] A= v U T}, o] &= o]F & A}(digraph)
o} 2e EAb AA A U4 A EAR o EA R EAH T £

str.casefold()
Aol 29 B EALS BT Aolx 2 B EALL LERAE FAD Ao A§F 5

AgAE APFHE AT LA v EADe] BE A o2 TR A A5 mhe] Bk
AE Sol, Sl 227151 £ Vet A FEUY, olul LEA 22 Lover ) &
W

HZA33 Oﬂ Z7}
str.center (widih|, fillchar |)
2 o] width Q1 FA+G 8] 7H-2-H ol Z*%iﬁi T =HFE 141:} A= ﬁllchar(7
AF&8Fo] S U Th width 7} len (s) BTt AU 22 739 A8 Expg o] vl
str.count (sub[, start[, end] ] )
W [start, end] oA F-& AL sub 7 S HH A il 575 S-S S8 FUTh A9 F A A} st

S} end = Sabol 2 E71W o2 S| AF T

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

=
r&%
it
°
Iv)

EA49e ol EQ ANz AYH WAL ERAFUT A ARG et st GYTh aron &
€ 2F Aol 9 & AR Ho AT G UG aron o 1R sericer A, A

© ‘37]— 01 O UnicodeError & 4o 7|8t= & ‘Qb]lﬂr 2 7153 72 'ignore', 'replace’,
xmlcharrefreplace , 'backslashreplace 94— codecs.register_error() % E3 5=5H

OE ol g stk ol 4278 BAL. PR AU BEL AW n 7Y AML BEI

A

71RA 0=, errors A A= 49 52 H8 AAME A 94a1, A HA A of 2] ol A vF ARS-H Y T

errorss ZQletel |, sho| 4 7 R EE B3t A U H 2 M EE AFE S Al L

WA 3104 HA: 719 E AR} A Qo] F71E A5t

WA 3.9 4 WA : errors= o)A 7| RE9F T I REOA AAF YT

str.endswith (suﬁix[, start[, end] ] )

EAd o] A A suffix 2 ZYUHA True & 58 F1, 28X GO AFralse & EHF YT suffix = 21 A}

She AV S 2ol B 4% duvth HEH san 7k AW 1 A0l A AL AT

AR end & G S A A W3 E SR O

str. expandtabs (tabsize=8)

BE W BASL A I3} Fol 7§ 2710 mek b 1 o) o) Avo| Ar A B BRI
HAES Tel S0 9 9171 absice AT (1232 89] 3, 90,8, 16 50 1 9111 %
ARFUH. BAES 3457 3] A4 Gol 002 44 1 24D L B4 HAR AATU T
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str.

str.

str.

str.

2A7H (\¢) o), WA Do) b 8§19} 2ob w71 A) sk o) 4pe) Aol EA 7} ke E U .
(38 A 85 3 Gt B £ e Al e (0 o1 %0 6
Qe 00 AP e EAL WA A o1 BAE D A4 AL A 0] R4 o DA
EAH Ao BAglol 14 S/ ok,

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

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

01 012 0123 01234"

find (sub[ start[ end]]

ot EAG sub 7F Setol & s [start:end] Yol 588 7P 22 BAEY AP~ EHFUTH
e A A2} start &} end = EPOV\ B7IHoZ g U sub 7 Yl -1 & S FYTH

F3: find() YN == sub o] i]% ook & 7ol vt AbS-al oF Fu Tk sub 7k 2 AL A A
SN in AAE ALG AL

>>> 'Py' in 'Python'
True

format (*args, **kwargs)

TAE 29 QS P o] M ET} T EH = AL B HE HA2EY F$2D () 2 FEF

A% W= 5 th 7 A8 BE K AR 274 e QAxpe] o] -2 7
H o

xSl 2} ol d) 7]91 =
T AU AT FEES AA}e] EAE FOZE X SsE FAE Y AHE S EHF U Th

[o

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

E0 2L ARG 5 Gl

kel

9 g Aol e ARe = FA9 BY & BRI L.

23 =R} (int, float, complex, decimal.Decimal®t A H Ze2)E n FAoZ EugE uj
(o: "{:n}'.format (1234)), 0] 4= A AHOS T 1L.C_CTYPE EA YL LC_NUMERIC EA LR A
A5l localeconv () 9 decimal_point & thousands_sep %EE ] ZEst=d), 9] e_%ol
ASCI 7} oFU A} 1Hlo] ER T} 2 31, LC_NUMERIC A D o] LC_CTYPE A 47} T} & wj vk 72 A
ST} o] A WAL O Ag=o] S =T

NA3TNA B £AEn BHOE EHP T u), o] P4t o]H F9o) YA H 0= Lc_CTYPE 2
98 IL.C_NUMERIC A d=Z AA T}

format_map (mapping)

str.format (**mapping) 3} ¥ SA W, dict® %4154 ¢k mapping & 4 AHSHUIh A&
o] mapping ©| dict A H ZejAd F&FUTh:

=

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

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

B A 3.20] =7}

index (sub[, start[, end] ] )
find () B A W RE LS 2 5 e ¥ valueError

i
e,
lo
i)
i
v

48

Chapter 4. &3




The Python Library Reference, = x| #] 7 3.9.18

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 &3} 224 .

isdigit ()

FAE 9] RE 227 Y30l A% shte] BASF EASE A9 True® BT, 134 9
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~ (OXZO) =g eld], A 7He s AL ® TEFY T (o] TH ol A, Q1) 7}
TSt E A= AL Ol fepf() = S22 u o)aA o] Z FH A grofof et= ASPUTH sys. stdout
T sys.stderr 2 85 = BX4E 9 Ao &S FX] g5 th)

A el 5 2 93, Aol S B £AE 49 Trued BARL, 294 o

FUZE Z2 dolEfH o
7.s(“Separator, space”) ©] 7

W (whitespace) 9] Y] T}.

istitle ()

Aol A= Aol £
Qo= Alol2 Y= &
False® =854t

isupper ()
A ve] BE o) EAA hEA O L, HoJE shife] Alojx EAT EATE AP Trued
EHF0, 1Z X YO HFalses %34'514‘:]’-

2 (unicodedatad FFRBAH Al ) ol A], dRF ¥ = (general category) 7}
oFu}ak Z 2| ~ (bidirectional class) 7} WS, B == S & Stuo]H Exp= F

4:_4

lﬁ“‘
o, 2,

i
o 2
oy, &

5
o Aa
e 24

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper ()
False

join (iterable)
iterable 2] EAFA S-S o]o] B ol Bxd
JOoW TypeError & 4o ZlUch &

o
=
Eo

S % U iterable o bytes A U} 71 B} £2F A o] obd gtol
5 Afolo] PEALE o] WIAES AT AL YU

.1just ( wia’th[ ﬁllchar]

SﬂEOE@EﬂQTx}EE 2 o] width Q] Tz}oﬂiifﬂ yth A AE filichar (712352 ASCIL 2~ o] &)
= AH&ske] g U th width 7} 1en (s) Eoh AW 22 39 A& AL o] vhe-g Y th

lower ()
RE Aolx BAH 7} 2B AR WHE BALY BARE BF U

S 2R NS BT S-S FURE T2 AH 3130 AHE o] g}

.1lstrip( [chars]

Ao B27 AAR FAL EAHES EHFUTh chars A= AAT 22 JFE A F k= 24
AUk Aeks Ay None o) 2HH, chars A A4) 71 23S FW S A A= U ) chars QA=
HF A7} O}P‘QD},EE gzl AAG UL

>>> ! spacious ".1lstrip()
'spacious !

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

E Ao ofd T HJFA BALE S A ASt= WA EE str.removeprefix ()& ZFZ
=9
=2 .

B

SHAlL. o

>>> 'Arthur: three!'.lstrip('Arthur: ')
'ee!!

(F= ol ATl A%)
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(o] A sl o] A A M A%)

>>> 'Arthur: three!'.removeprefix ('Arthur: ')
'three!'

static str.maketrans (x[, y[, z] ])
ol AAH MM EL str.translate () N AT+ Y= HSRE EHF YL
A7} ek QoW FUDE ZAE (A5) Ex B 2
(919] Zo]) E+= None O % Wi 3H= g 1] el oo}
QIAL7} % W o) 7k 2 Apg o oo} Bhed, B
222 g HUch Al WA e AL Q= A8, BA}
43s FUth

str. partition (sep)

sep 74 A & BP9 A1 £AD & i, P22 ol Sl B, FRA AR, FEA ) 23
Row 7HYIFES SUFUh TEA BAHA ghow, $AL ANT 1 HE gt T
EREER: FEVEERE A,

str.removeprefix (prefix, /)
FE 2L o] prefix AL Z Al ZSHA, string[len (prefix) : 1 & ¥
o] S W o

i

U 1g2 o, A &

>>> 'TestHook'.removeprefix ('Test')
'Hook'

>>> 'BaseTestCase'.removeprefix ('Test"')
'BaseTestCase'

WA 3.9 F7}

str.removesuffix (suffix, /)
E 2D o] suffix AL E By 3G suffix7t v]o] A O W, string[:—len(suffix)]E WEs
Yok 297 srow, A BAde) AR Bagh o

>>> 'MiscTests'.removesuffix('Tests')
'Misc'
>>> '"TmpDirMixin'.removesuffix ('Tests')

'TmpDirMixin'

WA 3.9 &7}

str.replace (old, new[ count])
RERE B9 old 7} new & X 3E BRG] BEAR S EdEZUth AR A 9} count 7F o] AW
k9] count 7} Tk Zl Sk

str. rfind sub[ start[, end]])
i AL sub 7F s [startend] Woll 83t 718 2 £AHE 9 928 EFUnh A=A AA
start 9 end = %ol 2 £ o2 A AH ULk AsjehE -1 & SeEUT

str.rindex (sub[, start[, end] ] )
rfind ()&} oA W, HE B2 b E 2

AS valueError & 4o 7Ytk

rt

[e3]
BA

rlr

+

str.rjust (width[,ﬁllchar] )
o7 AYH B9 2ol widh Q| FALE S FUh x] A H fillchar (7) 252 ASCII A 5
o]22) & AHg-3te] g U th widih 7} len (s) BTk &7 22 B¢ A £ o] Wy Yt

str.rpartition (sep)
sep 7 ILARFO.E e e AN RAGE e, 2R ol e R, PR A A, P 7 ol
SEREOR INAZESS EYF UL PEAL LA oW, T A W EAdY 1 HE
= ‘: “X}%‘_ Ao g F4HE3-FEE sEFUTH

]I
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str. rsplit (sep=None, maxsplit=-1

)
sep & TEAFADE AFG 5] EALe i ol 5o @ AEE S FUTh maxsplit o Fo] A8 7
7 & 250 A 2 th maxsplit B2] o] 8 F I} sep o A AF 2] 71} None o] W, TEAR BE
*“ﬂ TAZF AR EULE L EZ A et 2 AL B, rsplit ()& ot A ZHAE] A=
split () A" &gt
str.rstrip( [chars])
T FAAAD EALE BAHE S EEF UL chars A= A AL 24 A ES A8k A4
A9t Wee 1 vone o] ehel ol 29] e $HE AAINET Tl ek chars A

Au)AF7k obg ek BE gk 2 3ol Al A Utk
>>> ! spacious '.rstrip()

! spacious'

>>> 'mississippi'.rstrip('ipz')

'mississ'

A AT 2E Aol obd B HPAL AL S A AStE WM EE str.removesuffix ()& FE
a4l A 2. o2 B :

>>> 'Monty Python'.rstrip(' Python')

IMI

>>> 'Monty Python'.removesuffix (' Python')
'Monty'

str.split (sep=None, maxsplit=-1)

sep & TEA EADE MG EADo] 9t G EY P AES EF U Th maxplir ] Foi A @
Z ™ maxsplit H o] o] #339145}('1}3}/\1 Y AEE Hmaxsplit+l 7§19 245 7 A F Y h.
maxsplit ©] A Q= A FSk AL -1 o] gt & Fofl Alghe] JlFUTH(7Hs S BE S o] ol Yyth.
sep o] oA, A%H TRAE Fol A i Wl EAD S TRFE AR HRFUT (NS S, 11,
;2" split (', ) =11, ', 2] EEHE ). sep AAF= o8] B2tz 2AE £ d5 Ytk
(A8 5ol, '1<>2<>3" .split ('<>') & ['1', '2', '3'] B EHFYUH AFH FEAZ W
BALL UEE (1] 8 BHF U

g &9

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

[':Ll, '2|, '3':|

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

('1v, '2,3"]

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

['1', '2', 'l, |3|, IV]

sep ©] AQE A Qt A None o] ¥, T} & & g Fo]l 48FUth: A58 39 FA= &dst
2Al 2 27 e, EApo] Aol Fal 2 Tkl E Aske A2 Bol Wl EAYL EAA
GgUth AHAOE, M BAGo} 3 WO 2 2HH BX4I S None TRAZ LHrH (1 B B

o,

ofE EH:

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

(v, '2', '3']

>>> '1 2 3'.split (maxsplit=1)
[r1', '2 3']

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

str.splitlines (keepends=False)
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str

str.

BAANA e ZAEY £ 2| 2EE SHF YT keepends 7} IO R F o] A A] 9= S A} gl A E 0
EvlEe 28E A syt
ol HAEE TS € AAAdA UsUth £3], A= FUHAE = 974 & 283y
%3 Ay
\n =47
\r AR
\r\n MelA g += 374
\vEE\x0b | 4 ¥
\f EE=\x0c | & 3=
\xlc ot 2 AF
\x1d 15 7w A
\xle Y IE TEA}
\x85 t}L = (Cl1 Alo] Z &)
\u2028 Z T4t
\u2029 =& TFEA

WA 32004 MA: \v o\ fEF BA FF F7HASUTH

& EW:

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

['ab C', ll, 'de fgl’ "k1']

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

TFEAEAFE sep o] FolH e W split () &2, o] MINEE Rl A Gl ths A Rl B2ES

oL, A S vk A S e A syt

>>> "" splitlines()

[]

>>> "One line\n".splitlines/()
['One line']

"l s B, split ("\n') & o]FA FYr}:

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

['']

>>> 'Two lines\n'.split('\n")
['"Two lines', '']

.startswith (preﬁx[, start[, end] ] )

= IR oW False & S E UYL prefix =
pe

TAFG o] A1 H prefix & A 25 True
3 A start 7} A 25 W 1 9 X o] A AALE A 2V}

= 59
237 st GEAEe) FE0l d S E g5y
A

Ut A A end & AF831E 5% 9 A o

strip ( [chars] )

A FH ZATEAAD FAL FARHE S S8 F U chars AR AAT £A A T2 AR =
A Gtk A ks A None o] 24, chars A 7] 2 k2 2 Al A== ST chars A A=
HFARE AR AR obd Ut 28 fF 23 ol Al AE Ut

>>> ! spacious
'spacious’
>>> 'www.example.com'.strip ('cmowz.")

'example'

'.strip()
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7V g 5] A8 e 3 chars (A R0 EAFL A A AFH U TE 2R chars o & =4 A
ol L A F2 TAkl =2 ul 7hA] W ol M Al AF Ut 2ol X = AR F 2ol S Ut

dE =

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

str.swapcase ()

HEAE 2822, 2 N2 upd7A 2 e gt FA19 ] BAE S E2 5 Ut s.swapcase () .
swapcase () == s 7FRFEA] 3R] 5ol FY Al L.

str.title()

ol 7kt AE A RS YA BAE R4 HEE 24D AR Aol 2 AL EAF UL

dE 5d:

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

o] FaE|F2 TS SAEY ALK R HE it o] =HA A5 AR o] o= o
BRI A AR, Sk £ 7o o2 AERI VL T AAE FATHE AL v, o=
ddh= A7t obd & Qlsunt

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

The string.capwords () function does not have this problem, as it splits words on spaces only.

Alternatively, a workaround for apostrophes can be constructed using regular expressions:

>>> 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."

str.translate (table)

str.

str

2 #AE A4 AREE G NP B BARES B FUTh wble _getitem ()
2 5% A4S TS AR ook st BE v o} A A dUth FUTE £AE (B5)
= QYA 1), tble A £ TS F U ST £ ABUTh T EAE ) o 4o ThE BAER
s 8 fULE A=Y EADL BF U A% EALAA 1 EAE A A 915
None & e FUTH 1 £4E A7) A 0.2 w3 3k7] 18 LookupError o 918 Aot
str.maketrans () & g3t ThE G4 B4 EA PO E L WT P WE 5 ASUh
Aze 22w Boll e BTk H AT HTWE codecs BES FUIAA L

upper ()

BE A2 EAH 7t RAR M EE BAEY BAME S EHFUTh s M Ao~ Qe BAME 285
U A3 229 U I E {71 “Lu” (Letter, 2 Ah) 7F ok d B¢, ol & S o] “Lt” (Letter, Al 5 A o] ),
s.upper () .isupper () 7FFalse & F A2 FoFFHA L.

AeEE EA NE BB FUTE B2 A4 3130] AuE o] gy,

.z£ill (width)

Aol 7} width Q1 FAE & WE7] §13 ASCIL ' 0" £AHE A& AL ALY BALR S S2FUTH
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w2k} gkel obyzt H ol A d= Aoz A g YUt width 7}

dg 9

>>> "42" zfill (5)
'00042"

>>> "-42" zfill (5)
'-0042"

4.7.2 printf 2€E}lY 214 2] g

Fa: o7]o] Y EW AL of e 1A ANH LRE (]S Fof FEF GA V)2 b= A
A 23hE 2) FAE S EAREC] YdgUth A 2R 22D 28D tser. fornar () AE o] 2
o dEe 249 2 A oW 0 RE AT 5 YU o JAEL EH HAE Zojgo] 6L
e st faste By b 2L AFgun

R

B AR B DR U DAL 2T YU TH 2 QAR (RER), o] AL BAY Fo
AAz = SHU Tk format ¢ values 7]——7—01753_ W (format & A< ¢} HD]—) Sformat U] 5-2]
= 07 ©]/3S] values ] 8422 AP Ut o] &3+ C Aol A sprintf () & AHE3F= AT vl E}QD}

format ©) BLHS] AAE 75, values = ko] v] FE AR A 5 21%14 ChS 1A 9O, values &
format &4} @ 0] A A 3He FE o] 491 2L FEo| ALl B v AA| (o2 Sol, 941 2) o]ofof P k.

o\ OE
> 2
rﬁ rlr
o,
= o

A A T ol EAE 2@et o2 2L T L 4ES 2T, HEA] o] SA U & vhefof
ﬂﬂﬂa
Lorer B2k A A& vebl y ot

2. W33 7] (A8 A 2SR EEA BAEY AE2E FAAFE YUY (A& €91, (somename)).
3. AT (AE A AR AR5 A GFLS FUh
4. H2 B ZAE A+ @l 2B 23) 2 A, DA B2 values FE T 244 93]
A, 1S AA = HA dE FHRAAEA D E F o FUth
5OARE (AP Ay L () ool AREA R 4 (e A 2 AeE, A PR
values 7] Th5 84004 ¢33, e e JEE Fof Futh
6. 2ol 547 (el AL
7. AgFH.
222 At MY e (Ex e v W) 9 AP, B Y W AL T o F2} kol
29Xyl g 718 2o e FElE S of gtk WiB V= 2R e o R HE AE
Tk g Sl
>>> print (' has quote types.' %
{'language' "Python", "number": 2})

Python has 002 gquote types

v
y
B
&
rO
=)
=
24
P
A
d

o]

| 2287 w2 AU Th.

Sael4, FETS Zulgse Y EUT £2 SRS 2RSE 5SS ABs ok T
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bt

%
g

OOEXH ‘45}

rE|rE B
rlob rlot
) rlo

AU (5 O oI AE 00

TET A I,

o]

[>

A8 e BSold &

~

4l ¢

EA (o 1) 7F A Sl B4

23R k7] wiEell

ZARYUT- o8 Sof 214

o

o oX
>
=310
NN

30/%0/%0
N L2402

Clefe| elr| el

b

l

o |5 ey

%
ogt{ X
1o

m
Iy

ks
*

(o) Ne))
NN
o
| o

N

—1—“>\i
\/y

>

=

2.

| e

SR
23D
s

>

'fV

i

>

I RIERERENENE
¥ ot o2t

Bt N

'F‘

I

[ o] o] 1| 1

i
ael
>

=

]. 45\;].7(1—7{1,1_2-]mc E_r,]_x}x] \_
/\1 L] }\]._9_31—141:].

(2 o

oBL‘

U

-

0.

1>
fifo)
>,
ofo
e
K

i
av]

A} A]

b

)
> X J
N

3 431‘/}7*74%14“4‘: X 2] of
19 ,\}gﬂq T},

(o oX| [0 | o) | | | = | =|Ho| oo

I‘ﬁﬁ RN
> N BN

o

>

2 o

R

d

pss

P

1>
ftlo
>,
ofo
ke
K

0.

(
)

2} A]

5

N

o

M2 o off| o ol ofe] oft| ot ofe| fol| fot L fotf foh foi
—|4

2L B2 B B B B 3032,
24182 M a2 M x| ¥ ¥ rie| e T

~

[ ¥ AL L S E D,

o)
i

H
rr

(

_&

Q<+
s}o] 4 7“2112 g oh).

oﬁo i

o

24 (repr ()= AH&-3t

-

411 M| e Al ) ) e e ) ) e o] ) e

&)

W@wma}%ﬂ

_&

Stold A A€ ME oh,

1l

&)

(

o

' BAE (ascii () B ARE S Shol A S ® R Th.

&)

=

' A BB A 980,

i

&

o "% AE A UL,

(D) oHA ¥

(2) A 3
%aﬂ

3 8R4 A

-3

_“—:—_ 'OX'('X'

20l

BA(100")E A AT TH
X 8 S ol= AS AR

s Lpo] e}

\O" ol 2kl ZH shA] e U T
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W 30004 WA ARkl 150 & P S Afoll e o MBS B sg Mo 2 P = A 5 th

4.8 nvlo|] ] AP A 3 —bytes,bytearray, memoryview

dpo 12 Hlol B8 2287 98 WA AR bytes 9 bytearray YUTH o) AL memoryview of
oJal] )91 o, THE hol v 2] A S vl melol Bl glo] Foar] ol W ZrEE S AT,
array BES 3-8 A5 EEETS4 WA E 55 254 2 7R dolHEe] g4 A% AAF

et

4.8.1 nlo]E A A

ZEZO|ASCH HAE 9
3 ole) 74A WA =g A

ulo] =9 A& B uho| =59 B9 ABAYUTH e F 2 uho]y]
e g StEE, uo] EE A= ASCIL 8 H o] Bl &2 24 & ufj vl
e o Yo BA A WA Beo] A
class bytes ([source[, encoding[ errors ]])

AR, o= PE 2o Fe 2Ae 282} A 2A b AT FHACHE Gol thEth:
e 2ol ¥ :b'still allows embedded "double" quotes'

2]
%

A
=
o

st

folr [kl

* Double quotes: b"still allows embedded 'single' quotes"
e AZ=WLFE:b'" '3 single quotes''',b"""3 double quotes"""

Hlo] EQ 2lH dofl= ASCII A S S UTHAAHE a2 FE A7 AAYUSUTH. 127 Bt 2
Hlol v 8] Zhe A A3l o)A o] = AP AE AL nlolEd g E Do o & of gt}

B2 gle o] A9 nstA g vlolE g e FL o] AaF o]z A DA A8 E 6437 96
r QTS AR S E AEUth A QH £ o) ooz A AAE EF3He] vho| = eI D] Theral
sﬂ Al o] th 3k AFA| 3 W) -&-& strings & FR AL

dlol = 2 E W} 1 EAL ASCH 8 AES /w0 2 3] vh ulo] Ed AR AA 2t P59 B
M%éﬂ%%&ﬂiJﬁkﬁﬂﬁﬁ%o<—x<:%6ﬂﬂE%ﬂﬂQquﬂﬂﬂ°H%4ﬁﬁ
N8 valuerrror 8 Ao A Uth. o] AL B ulo] 2] 8§ 4o] ASCI 7%k 8. 45 ¥3ha}7 Q5
HiE A G S0 87 2248 5 AT, g0l npol e Hloleo] dudon 489

FE9lee BEH7) A AYUDHEAE 2] S0P S S WEH 02 ASCH S #o] opd uho| 1]

dlo]E %Z"ﬂ 2851 t 7 gl ol g 4402 oo Y.
2 EE 4] Qo g, vlo]EE A= o8 714 o2 H o2 s 5 Sy The
e AAH Zojo 0oz \YX vlo]EE AA|: bytes (10)

e Aol olHHEZRE: bytes (range (20))
e W3 ZE2EFZ F3) 7| vhol g o] HAb: bytes (obj)
W 2 bytes = 22 3FA Q.
2708) 16052 B3] ahite) uho] = o) o) &8

7]
AulH o2 A& FA YU ek, ol E 3
=8 254t
classmethod fromhex (string)
o] bytes FH A AN ELE T EAE AAE HZ A A vo|EE AAE 85U 22
Q& uo] = g 5 7le] 167157} 295 of o s vl ASCI ¥ & A1 1 o,

w2l 16 4 wkol ]
32 134

i}

>>> bytes.fromhex ('2Ef0 F1£f2 ")
b' AxfO\xf1\xf2"
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] W SR A4S 16052 F R A AN E E RS

>>> b'\xf0\x£f1\x£f2"' . hex ()

'fOf1£2"

1635 2AAS H 947 97 shelw, Bo] 2RY 0 £ Lol 2} sep vl WEE AR
S gt ARA R 7 ulolE Aolo] 4 BUTE 5 A AH A byes_per_sep o)) A
A2 AAFULE G5 ghe L BZO N, S AF A £ 7|5 A4S Ak

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

'fO0-f1-£f2"

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

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

'55554444 4c524c52 4142"

B A 3.50] 7}

WA 3.8 WA o]A| bytes. hex ()£ 1634 8 2] ulo] E Ato] o] 14 7] & A Y 317] 1 3l
A& A sep} bytes_per_sep Wi 7} 45 A A oh

HOI= 9 A A4Sl AAACRES ) o1 7] whgel, vl = A bl ek 4, b (0] & A4 A
G AR, 51011 1 2] 191 vhel = A H L (6 A 91 a 45} S ehol 4 B ol 16l BABE
e dAE BA4a g2 U

qugﬁﬂﬂgaoaaaaﬂaw U%&%}%%%@bWENM6 46, 46]) HTtF-837]
EJUT List (b) & AFESHE o] E AR S F4F A5 2| AER MBS 2 AT

4.8.2 n}o|E v g A A

bytearray AA= bytes AA| 2] 7pHHE YT}

class bytearray ([source|, encoding|, errors | | ])
Hio|E v g Ao thst A& gl E 82 9o G AHAE 23] T
e W A AEATNET]: bytearray ()

o FolX Zolo 0o E YA AA2HA UEV]: bytearray (10)

o Aol ol HEZEE: bytearray (range (20))

C % m2EES B /1 wolul e o8 BAb bytearray (b'Hi1)
Wpol = ] AR 7o) 7] W], ko] = 3} uko] = ] & 41 o A o] Sl B whol = Az
Hlo|E v 4 A4be Bsl, 7hH Al A AAE AL o)
W & bytearray = 72314 L.
2709 163 4~ &3] gtite] nlolEof th-3-317] ol 1674+ vlojy g dl o8& A3t
AWA o AEHE FAYUTE GepA, shol= WAL 1 A2 ol E At 7] a2

MAEE 25U

58

Chapter 4. &3



The Python Library Reference, = x| #] 7 3.9.18

classmethod fromhex (string)
ol bytearray |2 HAEE Fol A BAE AA| & I YN A vlolE v d AAE 585 YLt
FAE-E vho| E 7 79 16% A5 7F 3k of oF 5k ASCIL 332 F-A] g Ut}

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

WA 3704 HA: o|A| bytearray. fromhex () = A o] ARt ol g BRG] J= 2 E
ASCII 39 & Ay g Uth

Hhol £ G AAE 1675 B 02 WA AT ATk AUtk

hex ( [sep[ bytes_per_sep ]]
' ol uho| Evirty A2l o] 16142 A EA4D AAE BBk

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

B A 3.50] 7}

WA 3.8 4 WA bytes.hex ()2 8|23, oAl bytearray.hex ()= 16375 &89 vlo]E

Arolel & 7155 4] 3] S8l A & A sep3 bytes_per_sep Vi 7 M5 A A F T
vlol E v AR = BT AlD (B 2EL} FAD o] 7] wl o], ufo] E vl G AA| b ol thall A, b [0] = BT
FUTE W, b(0:1) & Z0] 191 vpol = M AR H UL (o] AL QA4 bl 4 5 o] 19)
TAE S A= HAaE FAEA Y R2E UL

HlolE v @ AA ] F2 we]EQ 2 ¥ Y4 (bytearray (b ) = Agst=d, FF
bytearray ([46, 46, 1) Bk &8ty WiEduth list (b) & } }%i HiolE v AAE &

46
A A% P AER MY & 5T

wol = ol uol = W g AL 55 AWL A4S A AT 0| AL 2L Pl 3 ANAL T op e}
BE bytes-like objecr9h A% SEHYT. o B FALo dal, 05 flol AL AFEA ETHE S A%
Utk ek, 2ke] Wae e udaate] eAlol uhe gekd & stk

g2 veled sluelm Y Al AL A% EA9E welEol ) G A9 A=)
Hlol £ S A 3§54 ek A7 AR JU T 8 5

a = "abc"

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

a = b"abc"

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

HRo] E v A4F2 ASCII 3% vfol v 2] F 42 7Hste R, oo uiojy 2 HolH &

) o 942
5130 ok Tk, ol el 8 A AgHE okl ol A Thg v

F3: o] 2T ASCIL 7] 0 A4+ AL§ 5] ASCII 710 410 2 445 | ghe nho] el oo] 6 & =53}
HolE 7t <48 4 954

Ho]E G Bl Hho] E v A A ol 3 th = vl A == o) 9] viol g Hl ol 2} A AHEE o s T
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bytes.count (sub[, start[, end] ] )
bytearray.count (sub[, start[, end] ]

0] [starr, end] S A A2 A B2 sub 7 FHH A T 55 A4 EAF ULk A2 A7 sarr
S end = <SglolA BV H O E F|AE Ut

A A B A 2E= D29 bytes-like object T== 00| A 255 Alo] 2] A4 4= A5 Th

WA 3304 WA B AJFAZ 00| A 255 Aol 9] A% 5§

bytes.removeprefix (prefix, /)
bytearray.removeprefix (prefix, /)

vlol 1 g o] o] E] 7} prefix AL 2 A Z6HH, bytes [len (prefix) : ] S vk 282 ¢kom,

Qe uhol i 2] o] B o] AFE-S WHEgh T

>>> pb'TestHook'.removeprefix (b'Test')
b'Hook'

>>> pb'BaseTestCase'.removeprefix (b'Test")
b'BaseTestCase'

prefix'= 49 9] wlol =R A7) A 4 &Y

FHar: ol =2 vpolE v d M A2 A A e oA FHEHA] U th- WA A e AF2A 3
A AAE WUt

W7 3.9 7}

bytes.removesuffix (suffix, /)
bytearray.removesuffix (suffix, /)

vlo]l g o o] ] 7} suffix EAFE 2 By 3l T suffix 7t v o] YA oW bytes[:—len(suffix) ] &
MR Ch 184 o, 9l vholu 2 tlol el o] A2 Wag

¥

>>> b'MiscTests'.removesuffix (b'Tests")
b'Misc'

>>> pb'TmpDirMixin'.removesuffix (b'Tests")
b'TmpDirMixin'

suffive Qele] vhe| =4 R 2] 9 4 g

s o) WAL ulol= W AL AAelol A A ehHUTh- WA A o 4
A AAE e

4
ol
>
)

W7 3.9 7}

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

FoARA vl EQRREH HIYH LS s8FsUL 712 93 G2 "utf-8" JUYTh errors = T
2o/ A A Z A5 A8 A2 = dFUTh erors o 7122 'strict! dd], dF Y
7], 9 o UnlcodeError E %_127] g= YUt & 7Hs 3 g2 'ignore!', 'replace’
ﬂ- codecs.register_error() & &3 SE4H ¢} & g7 E/\ﬂJL 7} 535k
AFPYY EFS Hejd x5 < j‘ﬂ A FRBAA L.

7| RA L=, errors QA= H 3 A2 A AAE A a1, A WA g2 T o 2ol Ak AR Ut
errorsg st W, shoj 7t R =5 AL AU U 2 D EE ARSI Al L.

ﬂll

FaL: encoding AAE str ol AEshd A Hlo|Edoj i} vlo] E v d A £ w5 2.2 flo] 429
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bytes-like object & 21 t]Z Q& 4= 5T

HA 3104 A 7|9 = Ax}F A Qo] 74 A5 Th
WA 3.9 4 WA errors oA E RESL W 1 R A FHE UL

bytes.endswith (suﬁix[, start[, end] ] )
bytearray.endswith (sujﬁx[, start[, end] ] )
Hpol U 2] Hiol 8 7} A1 B E suffix 22U True & S 71, 1384 g0 False € S8 FUTH
suffx = 27 31 AuAHER] FEo] B 4 deUth AW A war 71 AFHE 2 920l A AAE
NZH Tk A S end S A-E5FA 35§12 0 A vl S Fehah o,
U

A Ao HE) = DY bytes-like object D 5 Y&

bytes.find (sub[, startg, endﬂ ])

bytearray.find (sub|, start end] ]
A B A2 sub 7t Zeho] 22 s [start send] Wol S48 744 42 lolele] Qe ag EelF Tt
A A Q 2} start 2} end = E]—OI/\ FE7)1Hew oHH% Yt} sub 7} 3} H-12 EEh
ARG N E A D2E DY bytes-like object = 0| A] 255 ALo] 9] A4+ 4= A5 Th
Fa: find() WA EEsub o 1A E Lot ]cf;_ S of| gk AL oF Utk sub 7 HE E21E Q1A
SR & 1Y in AUAE LGN L
>>> pb'Py' in b'Python'
True
WA 33004 M A B AJFAE 00f| A 255 Abol o] A& 583t
bytes.index (sub[, start[, end] ] )
bytearray.index (sub[, start[, end] ])
find () FHZAT, MEAALE 22 ¢ gle B¢ valueError & 423Ut
AAS B AA2E D99 bytes-like object T2 0] H 255 Afole] Fd 4= 5Tt
WA 33004 M B AJDAR 00]| A 255 Abol o] A4 &8 3t
bytes. join (iterable)
bytearray.join (iterable)
iterable ©] Vo] | 2] Hl o] Bl A| A 255 o]o] £o]7] SHulo]EY = vlo|E vl g A& 3 FUTH
iterable ol st r A\ 7)€} bytes-like object 7} oFd Zko] QO TypeError & 4o A YT R A E A9

o] FEAE o] MM EE Al F st vholEQ oy ulol E v @ AA Ut

static bytes.maketrans (from, to)
static bytearray maketrans (from, t0)

ol JA WA= bytes. translate () ol AT 5 Y= SR E ST, from ol Y= A
to9 2+ 9 X ] A= B2 wlF g ); from I o = B bytes-like object & oF 311 Z o] 7} Zro}of
Sk

H

B A 3.10] F7}.

bytes.partition (sep)
bytearray.partition (sep

—

sep 71 A& EHE S Aol A A AL e 3, 284 Qo) e 2, PEA A, 72 F o] 2k
$oR 7AE3RES BAFUL. PEAV HANA o, 9o AAAe] BART 1 HE

zq L E g vl vl EY = vlolE v d A= FAH 3- %% HEUrth

A LB 2= Q2] Q] bytes-like object 4 4 U T
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bytes.replace (0ld, new[, count] )
bytearray.replace (old, new[, count])
REAMNEB XD old 7t new 2 X ZHE Al ALY BEARE S EHFUTH AHA AR} count 7} 0] A ™

k2] count 7N+ X Y T}
AT A B A F28) T HAELS DY bytes-like object B 4= 55U T

FaL: ol Wi =2 vpolE v d M A2 A AL oA FEHA ks U th- WA A e AF2A 3T
A AAE WUt

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

bytearray.rfind (sub[, start[, end] ]
AE A2 sub 7k s [start rend] Yol S48 78 2 A 929 QU2 SelFUTh 494 A%
start 9} end = Zeto] 2 £/ ox AP Uk Answ 1 2 FelFych
[e]

AT B A DAE A9 hyres-like object 2= 00| A 255 AFolS] A4 4 95U T
WA 33004 WA B A BAZ 004 255 Alo] 9] A= 583 )

bytes.rindex (sub[, start[, endﬂ ] )

bytearray.rindex (sub[, start|, end] ])
rfind() & BIZBAIRE A B A AX sub & 2HE 5§l BF ValueError & 423 Uth
o

= H
A A B A D2E 09| byres-like object TE= 001 A] 255 Abol o] A4 4= Q15U
WA 33004 WA A B A DR 00| A 255 Abe] o] AT & &P th

bytes.rpartition (sep)
bytearray.rpartition (sep)

sop 7t PHASTS 2 e AANA A ALE G, P STl Sl F A A, T2
Ho o= BEoE 1483 %—%—%%Eﬂ%—\%ﬁk?ﬁ'—x}ﬂ A% A GOH, F AL Wl Hho] =@
whol= M@ AR S 1 HE Wt 9o AAAY BARCR T4 LFEL BHF

|
AAG LB 1= 9] 9] hytes-like object D 5+ JH U TH

bytes.startswith (preﬁx[, start[, end] ] )
bytearray.startswith (preﬁx[, start[, end] ] )
vhol i 2] o] 8 7} A B H prefix 2 A 2L True & 8|51, 138 A FO0HFalse § EHF YT
prefix = Fa 2L 8k= HFARE S Tl 2 o5 AsUTh A A start 7} Al g H W 2 S Ao A AALE
ARG T A8 end & ALSEE S 924 S SR
Y

AMZG AFEAHE) = A9 bytes-like object D 5 Y5

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

bytearray.translate (table, /, delete=b")
A 7458 Q1% delete ©) BE o] 8 A A S, il A Hho] £ 5
Aol L} Hho] E w) & 27| 9) HARE 2% Th tableS 7 0] 25691

bytes.maketrans () WA =& AHESt] AR E Whs 5 FUTh
o= A

FAHE A7) ks W&ol table JAAHE None &2 A A 2

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

WA 36004 HA: oA delete = 7] F = 22}z A FH U}

Hho] £ 9 who] = Wl @ A o) th 3k T2 B A == ASCI 5.8 vho] U e] B4 9] MM 7HA 3 7)1 2 B2
225, 4 A AAE Ao 92 wpol ] 2] v o] Bl 9} Fhll A8 5 A5k o] AAde] vhol £ w2

A =5 5 A AR ol A 2 skA] ofa thA 22 AA| S A el Tl st Al L.
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bytes.center (width[,ﬁllbyte])

bytearray.center (width[, ﬁllbyte] )
Aol width A N A2 7hedloll AL A o BARES S8 F Uk A4 fillbyte (7] k2 ASCI
23]0)2) 8 A&t AeUTh bytes A7) A%, widih 7} 1en (s) W} AU 2 4% A2
AR 27} EE U

Fa: ol Wi =2 vpolE v d WA 2 A AL ol A F2EHA] ks U th- MRS A b A2 A 3T
A AAE Ut

bytes.1just (widih|, fillbyte |)

bytearray.ljust (width[,ﬁllbyte])
gzow AN AA Y HARL Dol widh A A A2 SHEUTH AR filloyte (7] E-31-L ASCH
27| ol 2) 5 AFE St A UtTh bytes AAY -, width 7} 1en (s) Htt ZFAU 2 -9 A
P REEabd -l o= R A=

Fa: ol Wi =2 vpolE g M A2 A AL ol A F 28 A kiU th- MAE A b AF2A 3T
A AAE wHF Ut

bytes.lstrip( [chars])

bytearray.lstrip( [chars])
A% Hho] =7k A A E Al AL HAEE Bel Utk chars AR A AT vho] = 5 & A 43 o]
el A2 AU T o] 22 o] B A E 7} 55 ASCI B2H8} AL 8 b= AP S k3 gl o A2k AL}
None ©| 2, chars 21719] 7] gk ASCIT 342 A| A S % Gtk chars A2 A FAF obd U T
wE gk 2ol AlAF Uk

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

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

A A alo] E ghe] ulojuig] Al A A oo nlo]EAF A4 Y 4 dFUTh EAF Heke
old & HFA BALD S A| A= WA EE removeprefix ()& RN L. S 4

>>> pb'Arthur: three!'.lstrip(b'Arthur: ")
b'ee!!

>>> b'Arthur: three!'.removeprefix (b'Arthur: ")
b'three!'

3 o] MAES vio]E wjd WAL A AL oA S dsUtt- HAHA e B2 A 3
A AAE THs U o

bytes.rjust (widh|, fillbyte])

bytearray.rjust (width[,ﬁllbyte])
eaxog ALY AA 9 BALE S 2ol width Q1 A AAE Z8]Z Ut A A S fillbyte (7)
A9 o] 2)E AMSste] AFUth bytes AA| S| A9, width 7} len (s) BT} ZA Y 2
Al 27 Ut

2 7k8 ASCII
o

Ha: ol Ao dholE Wi WAL ARl B8 Ut WA A G A LR T
A AAE BHEU

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

sep%ﬁ_’-l‘%ﬂ /\lﬂ“i’\i AHEEt] vlol v ] A|AAE 22 3o A B AIAAE YUs U T maxsplit 0] 50
A 7+ L EZ o A 2t maxsplit ] 7 &o] =3 U T sep °] XVéElZl k7 None OTH,ASCH
e —‘EX}UPEE o]FojF BE ANE AFAAE FEAYULE LE2Fq A 28t AS ALt
rsplit ()& oFefoll A Z4A 1”“*%spllt() R Rt =

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

A 3D 5 vl E7F A AR AW2 BARE SAF U chars ARHE A AT Wl = A TS A
She whol 2] AAAI - o] 8£ o] B AE7} % ASCILEA 9} ALg H ek 14 & whed g o,
2k A} None ol hH, chars A1AH] 7] gk ASCI -2 A A 5= G Th. chars A2 w4}
7hobd Utk BE g 23] A AF Uth:

>>> b spacious ".rstrip()

b' spacious'

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

A AL vl E gre] whol 8] Al i e o9 vio| EL 7 A d 5 s Utk 24 A9
obd & Hu AL BAFL & Al ASlE Ml E removesuffix () & FRIPYAL. AE E

>>> b'Monty Python'.rstrip(b' Python')

b'M'

>>> p'Monty Python'.removesuffix(b' Python')
b'Monty'

;o) M=) who]= WA WAL AR oA SRR Ut MAE A e ASEA A
E LR

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

sep & T A /\lﬂf‘i AbEsto] Hiol v gl Al AAE 2 P9 A B AIFAE Yss Y th maxsplit ©)
x]ﬁﬂﬁ S5 7F obd -9, 2 o) maxsplit £ 3o ﬂ%‘%u‘r(m}a}/ﬂ,ﬂ"EL-’Jtﬁmaxsplltﬂ e
L4E 7HAA FYh. maxsplit o] A= A A AY -1 o2t & & ol Aol g5yt (758
BE o] ek Yth.

sep ©] Oixlubﬁﬁv?fl} FolA A Wl B A AAE FESH= A2 HFEFUTH (A E 9,
b'1l,,2".split(b', ") = [b'1', b'', b'2'] EFHFULH. sep < } FAHMEM%QE
;LHQTg;gqq«q]g%oi,b'lozoy split (b'<>') £ [b'1', b'2', b'3'] EEHF
yth. A4E +&E2k=2 9 Alﬂﬁe U, U t AR ] Yol ek [b' '] U [bytearray (b'')]
S EHE YT} sep A A= L9 9] hyres- szeObject 1 4 95yt

dE Ed:

-~

>>> 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"]

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

[bllv, b'2', bll, bl3l, bll]

sep ©] 214512 %7 None o]l 28 Ae) 5] 48T A% ASCH 3 Eabe U
AR S, AL Bl £ FAE THUE 3 At 2o ¥ A A2 Lo
Relch ABAC R, W AAAGASCH RO 2 PR AULE None FEAZ Hrdl (] 2

=dEUth
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dE 5d:

il

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

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

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

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

'.split ()

bytes.strip(hﬁam])
bytearray.strip(hﬁam])

A} 53 ulo| EZF A AR Al L] BARRS EYF U chars A= Al A S vko] E A gHe A A

shE Hholy B Al A Yt -

o] 22 o] WA E 7} BE ASCH E A9} A& H th= AL S vhed sh o).

2§ 2F=] 7| L} None ©] 2+, chars ZPA 71 H 7S ASCIT 2 2 A A== 3t} chars Q1 A= A FAF

A obg U Th B E

gl AAE U

>>> b' spacious '.strip()

b'spacious'

b'example'

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

AAG kol E ko) vpol v 2] Al A2 429 bytes-like object B 5+ A5 U

Fa: ol WA= upol= M@ WAL ARl A SATA GHUTH- WAEA e SR Gy

A AAE s Ut

uho] = 8 ko] =

=g AAE AT

bytes.capitalize ()
bytearray.capitalize ()
Z}uto] E7FASCH E A2 o A 5] 11

A AR o of g th #l A =& ASCII S8 Hfo]
vholu 2] dlo] el o]l &3t 2k F Ut o] Ao ulo] E wj g WA =L B

2 A o &
B2 EelZ ) ASCII Bho] £ 7} obdl G52 W7

e YA g2 R Qe

W% AR ol A A5 5kA) o vhAl

oA, A 2R BE D29 B
CERPLEES NS

FHar: ol i =2 vpolE v d M A2 A AL oM FHEHA] U th- WA A e AF2A 3

A AH S wE U o,

bytes.expandtabs (fabsize=8)
bytearray.expandtabs (tabsize=8)
HEASCIL | 252

A2 Gt o) | Z7)of whef spfut T 0] /4fe] ASCI A3 o] A= X]%P}
16

APz BAR S EHF U 5 9 A= wbsize vEo] Evfrt t‘“@ﬂﬁﬂr(ﬂiﬁc’ 8011,

Sol ) 4 A& ARFU. AA2E 7] 95 AA) o] 002 4

§A9 A AAE ol o

2 AR T vhol B} ASCIT 9 B} (b \e ) o &, A4 Aol o o 9179k 2ol w7 st

o) ] 23] o)
B2 (b'\n'") &E

227 AR UL (3 B2} A3 BAE A 5 Th) @A) uho] E 7} ASCIH 7%
Ee A A 28 (b \r) oW BAE T @A L 0o ALY e v Ex

WA A 943 BARE 1 A D2 AT w) who] =7h o @A TAH = Aol A 14 FAF Uk

b'ol 012 0123 01234"

b'01 012 0123 01234"

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

>>> p'01\t012\t0123\t01234"' .expandtabs (4)
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Fa: ol Wi =2 vpolE v d WA 2 A AL ol A F2EHA] ks U th- WA A b A2 A 3
*H 7”%1]E sy

bytes.isalnum ()

bytearray.isalnum()
Ald2e BE vto]EZF ¢4l ASCII A} = ASCI A ol AJA A7 vlo] A ¢
o Trued EHFY 21X oW Falsed 8 FUT. &3l ASCIH A&, Al
b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' o Ql&= Hlo]E gl Yt
ASCII A X145 A/ B2 b'0123456789" o] Q&= vlolE ZFd Ut}

CIR=—a]

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

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

bytes.isalpha ()

bytearray.isalpha ()
NA2e BE wol=7h Fok¥ ASCH £bolm ABL7 wo] 94 o True
£ 59951 134 oW rFalse® THEFUC  F3¥ ASCH EAE, AR

b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ' ©of] 9+ HlolE 3zt ¢

Y.

s EH

>>> pb'ABCabc'.isalpha()
True

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

bytes.isascii ()
bytearray.isascii ()
AlF27Erjo] AU A|F 2] BE Ho|EVFASCIYE Trued 851, 184 to W FalseE &

2] Z Ut} ASCII Blo] E 9] 9] = 0-0x7F 9 U T},
WA 3,70 271

bytes.isdigit ()

bytearray.isdigit ()
A28 BE ue] EZFASCI A} Aol w AJA 27k vl o] QIA] 94 o™ Trues S8l 2384 ko
False® S8 FUth ASCII A X4+ Al A2 110123456789 of] 9l Hpo]E ghduth

As=H

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

>>> p'1.23".isdigit ()
False

bytes.islower ()

bytearray.islower ()
Al 2o Aol = dte] ASCH AFE 27 9 37, ASCIHL 2217 gl oW Trues, 128X o H Falsed

EHE U
As=H
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>>> b'hello world'.islower ()
True

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

ASCII 48 A+= A A~ b'abedefghijklmnopgrstuvwxyz' o 9l vlo]E 7k Yt} ASCI tf &
Ab=, A2~ b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o] 91+ vlolE ZF Y th

bytes.isspace ()

bytearray.isspace ()
Al B 28] B upo] EZLFASCI ¥ o] i1, Al A7 o] YA FO W Trued S8 FIL 1A 2 oW
False® ﬂizHD} ASCII FW E2t= AlFA b \t\n\r\x0b\f' (A o], 9, & v, /]2 A
98, 44 9, 2 3)=)f 9l vhol = gy

bytes.istitle ()
bytearray.istitle ()
Al D27} ASCIL Al & A ]éjl A7 H| YA FoEH Trues S8 F 18X ¢Oo0H Falses
” 9 AA L

Al
Aojof thok AAM| S W82 bytes.title () & FZ3}

EHFUL A E Ao~ Al
& Ed

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

True

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

False

bytes.isupper ()

bytearray.isupper ()
Al A 2o Aol E 3F}e] ASCII t-ZE 217 9131, ASCIL A ZA 7} QLo Trues, 182 O Falses
=HF Yt

& =4

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

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

ASCII &2 F A= A2 b'abedefghijklmnopgrstuvwxyz' o] Q&= vlo]E 7Y Ut} ASCI t) &
A=, A2 b ' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' o] &= vlolE 7k U th

bytes.lower ()

bytearray.lower ()
P E ASCH O 24 6] £ 222 W83 A

dE E49:

rﬂ

2o BAES EHF U

o
iz

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

gy ASCH Hj &

ASCII &8 A= A A b'abedefghijklmnopgrstuvwxyz' o 9+ vlolE
Al=, Al B2 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o] Q= H}O]E 7“?:]141:}

i o) WA= vio]E wjd M2 Al AFE] oA S2aeHA dsUth- HAHEA e B2 A T

A AAE Ut

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

ASCIL & A A ANA U vle] | Al A9 £ B AEE S F UL o HAEE
newlinev HIZHE AUt} keepends 7} 02 Fo| R A o= 3 A 2| AE

Easagieg
=)

=,

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

[b'ab ¢', 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']

[>
lut
il
i
v

TR AAL sep o] FAAL W splic () 9D, o] WAL v A 20 s ¥l 2]
F3, kA E uhEL A 22 BEA g

>>> b"" . split(b'\n'), b"Two lines\n".split(b'\n")
([b''], [b'Two lines', b''])

>>> b"" . splitlines (), b"One line\n".splitlines ()
([]1, [b'One line'])

bytes.swapcase ()
bytearray swapcase ()

EASCH A2 A8 31 B 2AEZ, 1 )% nhb 2 MBs A Ag BARS S5
11] .

.

s

il

>>> pb'Hello World'.swapcase()
b'"hELLO wORLD'

ASCII &8 2= A A2~ b'abedefghijklmnopgrstuvwxyz' o 9= vlo]E kY th ASCI o) &
A=, Al B2~ b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o] &= vlolE ZF Y th

str.swapcase () 2= 2] vfol 8 A B¢ &4 bin.swapcase () .swapcase () ==
ol 4gFUTh 499 FUIE ZJAEA Uty o g YA & A T ASCIA| A Al o] 2 HE-2
E EEEINE

FHar: o] i =2 vpolE v d WA 2 A AL oA FHEHA s U th- WA A s AF2A 3
A AAE WUt

bytes.title()
bytearray.title()

tho] 7} ASCII T E2H & A] 2H3}al v 2] BA1E
EHFUL AlolA gl vho| E g2 S A &

=]

AR A% Aoz e uhel 2] AALE

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

ASCII &8 A= A A A b'abedefghijklmnopgrstuvwxyz' o 9l vlolE 7Y 1/]1‘/]— ASCII &
A= A A A b' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' o] ¢l Hlo] E zk¢juth th2 R E ulo|E 312
Aol 27t gl th

o] A EL I E FAEY ALK R B ek Ao 594 H
&l A ZHE okA W, & oFat ﬁ:%" o} 3 3
Hot= 237t obd = Q5

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

AL Aol hEAER I A E PHS TAT S 5T

>>> 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: o] WA= vhol= WG WAL AAel A FAAA AUt BAH A e FP2A G
A AAE g T

bytes.upper ()
bytearray.upper ()
B E ASCI £ 725 3 of

dE 5d:

o

2o BALRS BT

S

A2 A8 A

>>> b'Hello World'.upper /()
b'HELLO WORLD'

ASCII A28 A= A A~ b'abedefghijklmnopgrstuvwxyz' o 9+ vlo]E zkd Yt} ASCI tf &
Ab=, A2~ b ' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' o] 9+ vlolE ZF Y th

3 o) WA ES vio]E wjd WAL Al AR oA Sk dsUtt- HAHA e B2 A 3
M AAE U T

bytes.z£ill (width)

bytearray.z£ill (width)
o) 7t width 1 A A& THE7] 918 ASCIIb' 0" FAME A ZFof| A& A ALY BEAHES 85U Th
Mol 25 o] (o' + /o'~ $5 &ALg ko] ol ]2} 5] o AeE AL AL HUTh bytes

A
AR 0] A, width 7F 1en (s) Bt A AU 22 B¢ A A5 EHF U
ol & 549
>>> b"42" . zfill (5)
£'00042"
>>> p"-42" . z£f111(5)
-0042"

Fa: o] A= wtol = W WAL el A FARA AUt WAH A Gt FPRA G
A AAE g T
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4.8.4 printf A€} vlo| Zujjg

Fa: of7)ef 4
A B o 2) §8

o,

HRoj U 2] Al A2 AR kA Lk W AAbE 2T JFuth: ¢ A (RER). o] A2 vhole]
e Es X3 Al % values 7} £ A W (format -2 A} g /\]%iﬁﬂ‘%r/},
format WT-J s HE GAI= 07 0173 values o] 242 AF YT o] A= C AoJollA sprintf () &
A&t 2 v 3y T
format ©] -}E] Q Z}% L34, values = 2] ¥ F2 AA 4 5 dFUTE 28R Fod, values =
format vlo] v 2] A] A2 AR 7F A A 3H= FLEA T2 FE2oAY L vy AA (& o], - E)
of oF Tt
HE PYA= F 7 o] 4] FAE 23 ot
Ty

L&' 22k BA 9 A &S YR YT

2. wjg 7] (A AFRD): 23 E SRR FAEY AELE FAFE UG (& , (somename)).
) dH HS {39 Aol S FUth

(N2¥lgl23) 2 A Q3 ™, AA 2L values FZ2] T2 L4004 &3]
%J%"W”* AT FH o QWDP-
Yool AU E7EFUch ' (aEHEAaT) 2 AR, AA AEEE
93, MEd g2 JUs Fofl FuUth

oo

<l
m
rlo
-+
>
ko

252 24kt vhEA] o] SA T2 vhetof

e
22

N

N

DS

e
O

ol

ol lﬂ éu:,‘
T
o
Y

IR

ﬁd
B> oot
I3

=2 oY

R
U

K
&
r i
1k
oo >

2
o rfr

o

g
8
i

e T
{o 1
o
B -

N
)
5
oX,
)
)
12 o
>
>,
ok

A7 AV (s ThE W @) A F9, uholu el AR AR g
%ﬂﬂiﬂﬂlﬂﬁﬁﬂAﬂ%légiiéﬂw 9} = 3] oF k. vl %
o R Adgct o &

°JL~ &

>>> print (b’ has quote types.' %
.. {b'language': b"Python" b"number": 2})
b Python has 002 quote types.

(& AH A WA 250 BR s w R,

=

o) A%+ AAAE AT S
WE o1 BAE e 2

o3}
BA
Tl
=]

%Y
Yo

SR RS

A

F | @ Awe oA 847 ot A I J% U Th & A8 aU

07 [ WS 2R AT 00 AU

— | Weu e 950z AA U (E G o Ad 0 AuEg FA T,

T[S £E g Ae R 9ol 45 el Nt dARU (S W M 4G I
th

T RS EAC o ) A G S AT Ee o] SAFIED.

ol 42 (h, 1, 1) E AFT T AR, sto] oA kA k7] W 2o FAF YT - & E°] 51d
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HEFEe deR 25Ut

EINIES x

3} E

a | B3 e AT A 7

1 R3S AT AA S

o | R JE8AF gk ©

| ZAWERY - d S geUn ®)

'x'| BT le 1635 (2 EAD. [©)

X' RE JE 16705 (EAD. @

o | BE A5 AF BA (EEAD. G

B 2% 278 AF B4 (HEAD )

T RE axd e g4, )

T Rs ar AAT B4, G)

9| B a4 G4 AG AR T AAT A AL BT A Fo W A A AT S AL, | (D)
294 pom A5 F4S A

T 5 a0 G4 AG ARG AAG A IS BT A Fo b e A AT @A S AL, | D)
oA god A% 342 ARk

o | G ARolE (B E Aol 19 wrol el AASE e g h.

'b' | HolUR| A AL (WY 22EF S mEAY_ bytes_ () 7F A= BE AA). ®)

's'| 's' = 'b' o] A o]l gfof 2/30 A v ARR-5] o oF gt (6)

'a' | Bytes (converts any Python object using repr (obj) .encode ('ascii', | ()
'backslashreplace')).

o' "r' = tar o] B o|aL 5ro] 4 230 A AL E o oF k. )

5| A MEH A W, ARl s EAFEAE UL,

rE:

(D) A P22 3 AR 2; ol A8 84 A B A (1 00")E A Y I

) A FAL A AR 22}F oof] A3 10ox' BE 10X ("x' U 'X FF F o] AL AL st Lk what
gt E A9t

(3) A 42 2 Fol =27 e dEste 4 208 S 2P
AEEE 24H o)t A& 2A s 722 6 Yt

4) A A& Aol Y 2pFS 2T Foll L+ 02 AAFA FUTh
AT+ 4250 dF Y FE AT E 2Fs 7|22 6dYth

) AE=E7tneolgtd, 282 N EAE ZP Utk

6) b'ss' = IJAAF JFULE A D 3x Alg == A A A FHUh

(7) brsr' = IJAAE JAFYLE AW 3x Al = A= A A A F5Uth

(8) PEP 237& %314 2.

Ha: o A whol= WG WAL AR NN BATA G- WAHA G A2 T4 A
23] 2 5 e,

o B
PEP 461 - bytes 2} bytearray o] % | & 37}
WA 3590 F7}
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4.8.5 W2 F

memoryview ARE Sol A HEI MR ZREES S A A5 AA o] R ol E o] Ba} glo] Fa

]

2~
T

9171 g e,

class memoryview (object)

Create a memoryview that references object. object must support the buffer protocol. Built-in objects that support
the buffer protocol include bytes and bytearray.

A memoryview has the notion of an element, which is the atomic memory unit handled by the originating object.
For many simple types such as bytes and bytearray, an element is a single byte, but other types such as
array.array may have bigger elements.

len(view) & tolist 9 deo]e ZHFYTh view.ndim = 0 °]W Zeo]= 1Y Yth view.ndin =
1o dol= Foll 3= 849 g 25Utk Lad 9 , Aol Ho SHE g2E £3H 9
ZAo)9} 25Ut itemsize JEZHEE Y 9 49 vlo] o}
memoryview &+ Seto] 3 A E A At HolHE &2 Uth A Eetolas ANE RE

hia=Relss

Im oy,

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

98

>>> v[-1]

103

>>> v[1:4]

<memory at 0x7£3ddc9£4350>
>>> bytes(v[1:4])

b'bce'

o

(R
eriggg

f(

(
-

format o] struct BES WolHH B4 ABA 5 el 49, A5

9% A 95 2uhE PO 2 Shipe) 8 L2

2ERER AYA T AU AL ]

% 93U ol 1A ndim 2 49 £Vt GRA MR FE W RER Q4R
o

the-2 whol £ 7} obd g 4]9] o gy Th:

rr bg 3
fifel ot 1

o>y rr
e

e
15 X

+
%0,
oy

>>> import array

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

>>> m[O0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

SHi AR 7 27 b5 S, v mE B QA9 Setol s e AAGUTh 27 WFL 85 A
ik

>>> data = bytearray (b'abcefg')
>>> v = memoryview (data)

>>> v.readonly

False

>>> v[0] = ord(b'z")

>>> data

bytearray (b'zbcefg')

>>> v[1:4] = b'123"

(F= ol AT el A%)
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>>> data
bytearray (b'z123fg"')
>>> v[2:3] = b'spam'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview assignment: lvalue and rvalue have different structures
>>> v[2:6] = b'spam'
>>> data
bytearray (b'zlspam')

B, b e W49 A 71 (2171 A8) Wl QA9 w22 Fi 4] 4] 15 F Tk S1A1E hash (m)
== hash (m.tobytes ()) & ZoH Yt}:

>>> 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

A 33014 WA: o)A YA vl e] HE Setol 2T 5 uiTh o)Al F o] B, b, e 9 AR
o 2 3 oA ks e

WA 34004 AA: o]A W 2] HE X507 collections.abc.Sequence & S Ut}
WA 35004 W7 o)A Mm e i A BEE AR & dath
memoryview = B 7k A EE 7FX 1 Q5 Ut}

__eq__ (exporter)
w| i8] -9} PEP 3118 A& A} (exporter) £ Tt 22 205 W5 o vy vjluguch: 2
o] F551 3 AR 2 A BET} st ruct BPS AHES] 4D o) 2E ST gro] 2k

S|
A tolist () 7} AQP3tE struct A EALDe] HE Fgte] B¢, v.tolist () =
tolist () Wv&wx=ZHUrh:

>>> import array

>>> a = array.array('I’ [, 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

FA B2 o] struct EoA ADH A ko AA = T4 2A Gt v g UthH(J A &4t

A5} vl 3] ) § o] 2l ehE T EHU o

>>> from ctypes import BigEndianStructure, c_long
>>> class BEPoint (BigEndianStructure) :

(TH& ST Aol A1)
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_fields_ = [("x", c_long), ("v", c_long)]

>>> point = BEPoint (100, 200)
>>> a = memoryview (point)
>>> b = memoryview (point)
>>> a == point
False
>>> a == Db
False
RE 258 AL AAA R, W me H AN Ay is wdHEY == w HPEHA B
& AUt

H .
WA 33004 A o] d A e FE FAT =2 & FX2E FAISHL A 22 E v
AUtk

=]

tobytes (order=None)

oo HolHE vl EdE EF Ut ol MR {oll bytes 3HAE TE3F

.

rr
pa
;i
of
ol

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

b'abc'

>>> bytes (m)

b'abc'

Aghoh.

WA 3.8 F7}: order= {°C°, F’, A’} 4 5 AFUTH order7} ‘C U F o] |, Hef v G d

SJEI7C L} EES wA R W

U, it

=
Utk 945 79 49, A = =214 ml2ele A& A

Bt 59, MR Y REG AV EEE U A5 o)A o2 Fel A7, HolHE iA
="C

hex ( [sep[, bytes _per_sep] ] )
W3 o] Ztulo]EE F Y 16342 283 EAE AA & s2FYTh

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

WA 359 F7F

WA 3.8 HA: bytes. hex ()&} v
& Apololl 74 7158 4181571 A9 49

A, ol A memoryview.hex ()& 1674 &9 vlo]
2 sep>} bytes_per_sep 7} W& A A3 th

tolist ()
W3 Y tolHE 8459 g2ER EYF UL
>>> memoryview(b'abc') .tolist ()
[97, 98, 99]
>>> import array
>>> a = array.array('d', [1.1, 2.2, 3.31)

>>> m = memoryview(a)
>>> m.tolist ()
(1.1, 2.2, 3.3]
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WA 33 WA tolist () = o|A struct BE FH

2dg Qg

NS LEER BE e

toreadonly ()
Hzel § AR ¢ 7] A8 WS e A viRe] § AXE WA A dsUth
>>> m = memoryview (bytearray (b'abc'))
>>> mm = m.toreadonly ()
>>> mm.tolist ()
[89, 98, 99]
>>> mm[0] = 42
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: cannot modify read-only memory
>>> m[0] = 43
>>> mm.tolist ()
[43, 98, 99]
W 3.8 71
release ()
Wz J AR o =EF ot HHAE AT UTE B2 AA = 772 AAo] dZ22 o
=88 242 FUT (AE 5o, bytearray £ AN A7 37 22 AT TH; whebA,
Mwwgiéﬂ%ﬂ%ﬂ;%ﬂﬂﬂﬂﬂﬂ°ﬂﬂd¢ ﬂﬁw S AHAT S Ak
ol MINEZLZEH &, Holl ek o o] A2 valueError & 03Ut (o2l W S & 2

4 & release() XPL% o9 duch
>>> m = memoryview (b'abc')
>>> m.release ()
>>> m[0]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

with 2 A3 AEAE B 22 EZ2 0)$3

RS

EREE S

Yt

>>> with memoryview (b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):

File "<stdin>", in <module>
ValueError:

line 1,

operation forbidden on released memoryview object

B A 3.20] 7}

cast ( format[, shape])
WEe Be Aze
new_itemsize] AU, 23 {7} dado] Hrh+=

ooy mfoz A"t shape 9 71%%}

e guct. w

Ak 5 2= BARE A sy th A 9EH = 2" 2 1D ->C- Oﬁ
2R PAL struct 2o @ 84 vo]EH P40 g APt

(B, b, "¢ o]l of Fuith. A2 vfo]= Aol
1D/long < 1D/unsigned bytes & N X~ E.:

A2} 7 o] 9} ofol

[byte_length//
2 ANz R {ol
HC-9% > 1DYYth

Shib vhol= 9 4

48. wrolue] AU~

— bytes, bytearray, memoryview
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>>> import array

>>> a = array.array('l', [1,2,3])
>>> x = memoryview(a)

>>> x.format

R

>>> x.itemsize

>>> len (X)

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

B

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

=

1D/unsigned bytes & 1D/char & 7|~ 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')
>>> y[0] = Db'a'
>>> Db
bytearray(b'ayz')

1D/bytes & 3D/ints & 7§ 2~ E 3t 5 ThA] 1D/signed char & 7f A~ E:

>>> import struct

>>> buf = struct.pack("i"*12, *1list (range(12)))
>>> x = memoryview (buf)

>>> vy = x.cast('i', shape=[2,2,3])

>>> y.tolist ()

(reo, 1, 21, I3, 4, 511, I[[e6, 7, 81, [9, 10, 1111]]
>>> y.format

lil

>>> y.itemsize

>>> len(y)

>>> y.nbytes

48

>>> z = y.cast('b")
>>> z.format

lbl

>>> z.itemsize

>>> len(z)
48

(TH& STToTAT ol A1)
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>>> z.nbytes
48

1D/unsigned long = 2D/unsigned long & & 7| 2~ E :

>>> buf = struct.pack ("L"*6, *list (range(6)))
>>> x = memoryview (buf)

>>> y = x.cast('L', shape=[2,3])

>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()
(ro, 1, 21, [3, 4, 51]

W7 3.30] 27}
WA 3504 WG nlo]E P2l o g MEshu] A 34 o] o= A St A k5 th
2 717 917] AE A EFREE ARET £ 5T

obj
W2 2] ol sh A

>>> b = bytearray(b'xyz')
>>> m = memoryview (b)

>>> m.obj is b

True

WA 3300 =7}

nbytes R
nbytes == product (shape) * itemsize == len(m.tobytes()). Bjgo] 942 d uj
A28 B whol £ UTh F len () 3 2 B2+ guth

>>> import array

>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview(a)

>>> len (m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

>>> len(y.tobytes())
12

>>> import struct

>>> buf = struct.pack("d"*12, *[1.5*x for x in range(12)])
>>> x = memoryview (buf)

>>> y = x.cast('d', shape=[3,4])

>>> y.tolist ()

(TFS slTolAToll A1)
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(.o, 1.5, 3.0, 4.5, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)
3
>>> y.nbytes
96

B A 3.30] E7}

readonly
227k e 7] AEAA o FE vl =2
format

Reol 7t g oo o3 B4 (struct BE 2L TP EALYUTH W R RE AT
E2RE Ao P4 FALEE ©rEold ¢ YA AR WA= (e, tolist ())& WA HoHE
ERICESEEL RS
WA 3304 WA 'B' AL oA struct BFE FH wat AUt o] AL
memoryview (b'abc') [0] == b'abc'[0] == 97 °o] & o}

itemsize
vEel B 2249 27] (o] =)
>>> import array, struct
>>> m = memoryview(array.array('H', [32000, 32001, 320021))
>>> m.itemsize
2
>>> m[0]

32000
>>> struct.calcsize('H') == m.itemsize
True

ndim
vl % 2] 7k Lhebo) = ohakel w9 A9l 8 vhehE A5

shape
N-2H vl @2 A 9] W2 2|8 RgFS 7He] 7], ol ndim ] 59 FEdUTh
WA 33004 WA ndim=0 ¢ w} None T4l ¥] =& A 23t

strides
v d o] ZF Aol sl 2 8 45 FxR o= BR3Huto|E & A F 3, Do) ndim A A9
= 3L O
RSyt
W 33004 WA ndim=0 ¢ o None 4l ¥l F&& AlFFch

suboffsets

PIL 226} Wl ol 32 0 2 ALg R ch e AR Al 3§ Iuch
c_contiguous

Wl m el 7k C-A % A E UEhE gk
B4 3.30] 27

f_contiguous
HEE 7 2 EG A% AAE YE = =2l g

WA 3.30) 27}

contiguous

227t A5 AAE Y= =2 g
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WA 3309 E7F

4.9 23t 3 — set, frozenset

A (o) AR £ A2 G2 3 b5 AR 2 &4 e 2AAY
oA 52 AA} WA, FH T AN, Y AR g 2L 53

HUEL WA dict, 1ist, tuple Z 2 2 collections RES IZRIAAL)

%@H‘ﬁﬂu}?‘}ﬂﬂ , 432 x in set,len(set),for x in set S AAFYUTEL A7t E 2
doju®, Ak 94 HZ]"P“%} TAE 7155 A st webA J 2 A9, Setold T+ 7 E

Aol §AVE F2E A QoA gk
AR F 7R WA E o] AF5UT) setd frozenset. set -2 7FAY YT — Y82 add () Y remove ()
o e WAEE A8 ﬂ%%%#%%ﬂﬂ7Wﬂﬂﬂ%ﬂﬂWﬁﬂ“°ﬁﬂﬁﬂﬂ1“L4%
Ao 942 AT = QIH U frozenset 2 BWol L A 7hs FUTH—HE A Foll= W&
HHE S QEUh debd GV e 7] £E e A8 A4 A8 5 %yt
UA] Gk set-2 (frozenset & oF'dUTH set AAAAHET o2t 23 <ol 4 RE T2 94 552
dolA gks = dFUth A& 59 {'jack', 'sjoerd'}.
= 2ol as) AR AE A BT
class set ([iterable])
class frozenset ( [iterable] )
iterable | A 45 F 3= M set == frozenset AAE ZHEUTh Ao P4 wte A & A] 715 3 0]:
duch R Age £ 3}\’4‘1‘ 245 = A2 RIEA] frozenset 7“?<1]°4°]t U th. iterable &
AR eA e Al N QT 5
A g 7R e 7 whs
e ZZG | PRE FEH 84 YEEH7]: {'Jack', 'sjoerd'}

o A A=A A AFRS}7]: {c for ¢ in 'abracadabra' if ¢ not in 'abc'}

il

=

¢

bi
=,
M"L‘;g

l

I

=

rl
r

=
2
3

of
i)Y

i

o & WAA AFL S set (), set ('foobar'),set(['a', 'b', 'foo'l)
set} frozenset 9 A2®VA2E O3 22 A4S AT
len (s)
Agsg a6 a’hE g5k
x in s

sof ehal x o We Al AAEUT

X not in s
s ol sl x o W] WAl A AR o

isdisjoint (other)
A 5tol other 9 BE A4 T 24 b= A True & BAFUD. T 2T TATY
223 2 vk A Z 4 (disjoint) 23 g o)

issubset (other)
set <= other

Astel B E A4 7} other o] T =2] AAFY T

set < other
R 8}to] other & AFE A3 x] AASHU T} =, set <= other and set != other.

issuperset (other)
set >= other

other 9 22 47} R gl 8 =7 AAFU T
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set > other
R 8to] other & AA] ATAA] AAgHU T} =, set >= other and set != other.

union ( *others)
set | other | .
A3 BE othersol] Q= Y252 A A AL S5

intersection ( *others)
set & other &
A3 ZEothers?] 5 Y4E2 FAE A JEL EHF UL

difference (*others)
set - other -

Hedole E?&‘E] L }othersoll = 23H A 2 A4S E2 FAL A AT =HFUTH

symmetric_difference (other)

set * other
o]} otherell £ o] 910
.

T
i
o
—n
=2
e
ol
A
X,
rlr
52
rlo
o
B>
[
u
-4
o,
rid
=
N
i
filo
i
v
o\

copy ()
A%l TS BALL EAFUY
ZFaZ, AARIE ok d W A union(), intersection(), difference(),

symmetric_difference (), issubset (), issuperset () HIAEE 9429 oy ELS AR}
2ol U, EAoE, A4AE e R o 0g ANES A AFY AL 27
Otk o] AL 95 7h MAIBH] 42 cek (‘abo') & obs' 9 2o TS WA O 9] 4L
set ('abc') .intersection('cbs') & AF 3t}
setd} frozenset BF JJFF 7Y v E ALYt F T2 & ;g?a-/] 2E
E@ﬂﬂ%%%%ﬂﬂﬁ”WﬂwﬁE@EQQA$%§§ﬁ RpEEE R
BRI AT LA oo A9 Y wlw A WA Qo o A5t Aol e
PR U S L M S e S M e S L A
set Y ANA2BAE T JAAE 7|HIC Z frozenset & A2EH A H|ZHUTH A& E0],set ("abe')
== frozenset ('abc') = True & E8F 1 set ('abc') in set ([frozenset ('abc')]) &

uhz7bA] 9] k.

HE A3 9 55 uu= A <A (total ordering) T2 Aul3lE 2] kG5 Ut oS E9, vl U A

e = o) A2 A3 24 9 A2e] B QFol ohduith 1A e L BE palse 2

=8F Yt} a<b, a==b, a>b.

A BB SRR A3 BA) Ao str] w2, A glaEo i 1ist.sort () HAE
A3 ol A e

gAY e 71X ", A dae BEA s A 7Hs 3 oF T

set AXH” XS} frozenset & &% o] g A4S A A ¥ A4 & EHF UL A& 9

frozenset ('ab') | set('bc') & frozenset & AA2HAE E8F T

& T frozenset o ¥ AR 2o ARE A ¢4l set AT ARG

g

update ( *others)
set |= other |
A3HS A A, ZE others 9] Y4E-S T3}

intersection_update (*others)
set &= other &
A= BAMA, 2 9t othersol]l 5= 23

) 4~ 7} T2 A 3§

r*°

>
30
rr
re
2
[
tjo
v
2

o
>3
il
=
ot
Y,
i
v

difference_update (*others)
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set —= other | ...

A= BABA, othersoll A= Aos5= A AU TH
symmetric_difference_update (other)
set = other

Ads AAMA, FATY o= st elnt 28 daswH Gy oh
add (elem)

A4 elem & AT &1t}

remove (elem)
2 elem & R gl A Al AT T elem 7F R ol 23] o] 9A) QoW keyirror & Lo AT

discard (elem)

A2 elem o] A gtol] 8w o] glow A AT

pop ()
Aoz iy doY daE AAN EHFUTE Jel vl 3l BF KeyError & 4o th
clear ()
Ao BE A5 AAZT YT
1 =7, update (), intersection_update (), difference_update (),

symmetric_difference update () WA E2 8] AAX AL oo o] ES ¢AtE vt
o= Yy th

Z1 2,  contains_ (), remove (),discard() WA ER AZ% = elem QA AF=set & 4 5T}
= =3} frozenset AL XA 5L7] Yl elem 22 A A| frozenset 2 951 th.

410 v3g & —dict

=g AR A 7 g2 9 AA ol t-g- ) “H 2 7HH AA YU A 23 5}‘/}g xF 0
3 o] 01"\1/]\2]-, Y8 (dictionary). (C+2 AH o] &L 1/]1;('” list, set, tuplei?/ﬂi collections
BEE A2

91 7le A Qoo AU 84 7bs 84 e @,
(A7) ool e B T4l oz ul @A Th & 7 AHE @4%14
g3t AnA 9l 2L whg ok %fcx}wwmm za% Gt oA 2

class dict (**kwargs)

class dict (mapping, **kwargs)

class dict (iterable, **kwargs)
A 97 AR} (Mol YE 5 ) AIAE AAEY GO e 2758 A GHY S EAF
e,

g E = oy 7HA e g thE 5 sy
e ZHT o gRE FEH key: value S U¥3d7]: {'jack': 4098, 'sjoerd':
4127} 2= {4098: 'jack', 4127: 'sjoerd'}
e UV Az AFRSH]: {}, {x: x ** 2 for x in range(10)}

o & AR} AFR3}7]: dict (), dict ([ ('foo', 100), ('bar', 200)1),dict (foo=100,
bar=200)

A7 ARA AFHA o ¥l AU s AU 1A AR A A2 oD AA L B2,
W3 A e G TE AAT GEL I, 197 Got AN A clelel 2
Ao ok YTk olElel el 2 g5 1 A BE3A T A9 A7} 9 o] el el Eelo]of gk,
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7350 A AR A= A 9 ee 717 = a1, 7 iR AA= s ghel guth 717 F A ol
UEfUb, 2 7] 9] mpA| ek ol A @4 2] 9] o & go] Tk,
71N E QA A FHHE, 71 = A} e D gho] A AAZ Y whEol X YAy glo 7 Ut
F7h= &= 717} ol u] EA 8, 719 = Q1A ol A 2 Fhol ﬁ A AAFAAA 2 Fh= HA T o
oAl & 50, th3 oA=& EF {"one": 1, "two": 2, "three": 3} & XYM E EFHFY
t}:
>>> 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})
>>> f = dict({'one': 1, 'three': 3}, two=2)
>>> g == b == ¢ == == e == f
True
A AR A A etEe] 7P E A= RS o] AHAFS Z]of thaf A vk AF gk 2 99
AL RERED/E AT S AU
RELS YAV A DS AVEJUTH(IB B, A ) )P P A 93] oF Fuich:
list (d)
gAde dof A8 BE 79 PgArES BT
len (d)
gAYy g del = FEY & =S5 UTH
d[key]
P key 9l d o) FEL EBF U key 7h v Bol 91 A keyrrror & DoAYtk
dict o] A2 iaHéﬂmethod_missirlg'_() < A9 ~}ikey 7} A A =T, d[key] A4t
2 I key & AAR Bt A MM EE SEFULE 21 thS dlkey] A4 missing__ <key)
EEol WEE ol 07 o9& Trj= wEAL JoPUTh ThE A Aol L A=
_missing_ () € T=3A ¥H5UTE __missing_ () ©] AT YA god KeyError
£ oYk _missing_ () S WAE cjop gtk AaHA WA D 5 Yt
>>> class Counter (dict):
def _ missing__ (self, key):
. return 0
>>> ¢ = Counter ()
>>> c['red']
0
>>> c['red'] += 1
>>> c['red']
1
99 o= collections.Counter 7+d B E HolE Uttt thE _ missing WA E=7}
collections.defaultdict oA AF&E Uttt
d[key] = value
dlkey] & value 2 A7}
del dlkey]
d o)A dlkey] & AAFUTE key 7} Wi B ol §ls A% KeyError & 423t}
key in d
doll 71 key 7} Y2 True &, 1284 o False & S8 F T
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key not in d

not key in d &+ E&534rch

iter(d)

gAY g e 7)ol sl olEl ol Bl & EHFUTE o] A2 iter (d.keys ()) & @FYUth
clear ()

gA Ve o) ) RE FE2 A AT
copy ()

gAele) e BARS SYE YT

classmethod fromkeys (iterable[, value])
iterable ©] A| &3t S 71 2 AHEBHIL BE Fhe value 2 AT A A H & EHFUTH

fromkeys () £ M2 GAYHE FHF+ FU 2 WA= JUTh value o] 7] 2312 None YUY
th BE ol 4 2" AE Fxreinzg, alue7} Wl EE53 22 7hH AR 7FE = 22 AREH
OEJUV}@\’“W’/} A7 S o d, tial Y Az dlds AR Al L.
get (key[, default])
key 7} A 2l ol & -9 key ol t]-3-3H= 3=
default 7} 0] 2| A] ¢F 0 H 7] 2 3k None o] A
do7]A syt
items ()
gAY g FEE((key, value) )Y M FE HFULE 7 AA 2] A & FxHA L.
keys ()
gAY 7159 A HE S5 Uth 7 449 2HA & Z25HA
pPop (key[, default] )
key 7F A glo] QLo A At 1 gk %aﬂg—qu}, a8 gke
default 7} T A A] ¢kal key 7F G AV gl 9O KeyError & 9497
popitem ()
g A (key, value) S A A3 =8 S ch A2 LIFO (last-in, first-out) <A & 83}
A4tk
popitem() = JF g FolA FF AHEH Kol G E 3t Ao 2 o]H g o] A st |
&tk 9x g7k vlo] J oW popitem() TEE KeyError & 423Ut

WA 3704 W7 oA LIFO <A1 7F g Uth ol A WA oA =, popitem () 7F 49 71/3k
S ke s o).

S E8 51, 28R 9o default & =T
FHEUth Z2efA o) i E= AU E KeyError &

ﬁo

—

W default & &2 % T,
U,

H

reversed (d)
g gl 7)o gt < olHd olHE B F Ut o] A2 reversed(d.keys () o @&
Ut

v A 3.89] &7}

setdefault key[ default]
key 7t AV Elo] 910 W S ghe BeSUTh 13A SO, defaulr FhE B key
default 5 =& 5 Ut} default &) 7] 2352 None YUt}

update ( [other] )
other 7k A& 8k= 71/3k 8 2 2 A= AAF U 71E 7= "ol Y th None & =S Uth
update () & & A2 AA 4 71/g 8 (o] 29 FEolH O olHH8) & F+ ol H

Ol E BF wots YUtk 719 E JAAZF AR A, e = 1 7/ o= BAg YT
d.update (red=1, blue=2).

fr

FF

values ()

9AUE 5o A HE EHF UL B A0 A g BraAl L.

4.10.

ujd 3 —dict 83



The Python Library Reference, = x| #] 7 3.9.18

3ldict.values () 9 & dict.values () HF 7 S5 0=

Zt
o] A dict.values () € A A Hl T ol = AUt}

>>> d = {'a': 1}
>>> d.values () == d.values|{()
False

d | other

dS}h other2] W EH 719 o2 Al SA e & WEUTH E o A 2 o] o] oF T Tk dS other

7} 712 25318 othere} 3ol S F L)
WA 3.90] =7}
d |= other

other®] 7|18} ko &2 Mgl dg 4 JHD} other= 133 o] U} 7]/gk #9] o|H e £ 4 4~ JFUTh

d$} other7} 71& -3+ 51 H other®] %k 2o o] © M3t}
W7 3.90) 27}

dAqyE = (A TA Q) 2L (key, value) HE
A B (<, ‘<=, ‘>=", >")= TypeError & 4o 7Yt}
gAY =AY SAE FAZTYSH 718 BAB = Aol =
7= ol A Ut

of

2 m27)

2 7} v, 28] 7 Zu) vk 2o v g U,

5y A 5ol =714

>>> 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"]

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

WA 3704 iR gAY e A= A <A Dol EFE YT ol 352 3.6%

E] CPython o] & A 5

AV Tk,

YAV AU B FHRS 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)

WA 384 A gAY gl oAl FHAFLS = A Uth
] ®7]:

types.MappingProxyType & dict & ¢}7] A& HE U= U AT 5 A

84
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4101 Y AY 3 A

dict.keys (), dlct values (), dict.items () 7} E8lF = AA= H AA) JUch g9z 9 =&
ole1 e WA AL M Tt

o that 52 B xﬂwwu} = gAY AR R
gAE Fe olHeE o lde 3l 44 HolHE 2T 5 YA, BHA AAE A9 yh
len (dictview)

gryzle] e FE & syt
iter (dictview)

gAMU el 7], 3, F5((key, value) FE2 ZHFUThHol e olH e ol E EHFYth

7|19} T2 A A2 olH ol Ut o] W&ol zip () & AFENA (value, key) S WE S
J5UTH pairs = zip(d.values(), d.keys()). ZL g2rEEN=EE=TE W H 2 pairs =
[ (v, k) for (k, v) in d.items ()] ¥4t}

€ 4o AY

GAV o F2E 271571 AR o 59 HE olEElol4 S Runt imerrror
BEGEL olge o4 314 £E 4 A&

WA 3704 A g =X 7Y A dol EE YTk

X in dictview
x 7} SR GA U e 7], 2 Bl s AP True B B EUT(MATY A9 (key, value)
R o]of of g th.

reversed (dictview)
gAYy e 7], gt B FE e 9 olHH olB & WA UTH e A4Y9Y 9o olE g o]
EfYh

WA 38004 WA AV e B oAl o BAE 5 g

) e Gl Af A S A ThsFaR Ak AT B glel A Fe A (key, value) =
o] W33 A b5 SHehE, FE B 4] R FARI Ok (g R FEo] AnkA o ® ng A 97 o
Bol A3} 2o] AR A FHUITh) DA AL F] A 2 W o] e 2 collect ions. abe. Set
o doH EE A4S AR ASUT (A& 501, ==, < ).

YA el # AHE 9 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)

(TS oA o AZ)
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(o] A sl o] A A M A%)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'bacon'}

>>> keys ©~ {'sausage', 'Jjuice'}
{'juice', 'sausage', 'bacon', 'spam'}

411 A~ E Fe) 7} Y
ol o] wich £-2 AULE FelA7 AT 99 A2 A AYE AN o) B4 g
AgIA PR S, A A Ao Felast B e A8 A Aol A sk, Bge] B w] gE S

A A A AEE BB 5 A F T

contextmanager.__enter__ ()
AN A s 0] A5 o] AA) I 4 A A sE s B e AN E FPFU
ol IE B FE g2, o] AHAE A2 AE AFR = with B2 as 2o 4 E Ao AZAF Y}

A4S BeFE AEYAE #AE A1 o & vt 24 %MDP 3 AA = _enter__() oA A7) A4l
== rﬂ with 22 AEAE RAA O open () S AL 5 9&¢% sh7]1 AFIUTh

AH A S S F = AYAE B ALY o= decimal. localcontext () 7F B8 FE AYUth o]
HASS A AN 25 AH2ES A AR 25 PE2EQ EAHL o7 A% thg FAHE S
S FUTh o] A2 with w HH2 S T =0 e FA oA with £ vt o] gl A A 2
AH2ES AT 5 AA

—

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
A A7 AYEEES SEohal LA o 9 B Polof SEAE YL o 218 EHF UL
with Z9 vt & A8t 5t o2 7F g et QI Afef o] 3, gk 2 4 AR 7 =g Y 18
A ko, Al 7FA] 1A} B4 None YUt

o) WMo A Z S Ee 2w yith Fo] o9 2 vh1 with B UL 5of 2= BAbo A AL AT
Utk I o]9) o] F¢, o] WA= /\13140] S2H Fo o9 AL AU o] WA= Ag Zo
AL of 9] = with F9 ult] o A QA B E o 9] & A & T}

A A Ao e g s A deAME FFUT- A, o] FINEZ Ao S5
LY E A S HA Ak n Y ARG S FolokFU o] FA 5td AEAE e 2
_exit. () MAEZAAZ AP E=AE DA FAL 5 dsUTh

g}o M‘ih"%’*i‘ﬂ‘:iﬂi} oy thE AA 9 A&3 @], T2al a}\ A
10P7lﬁoﬂfﬂ7}xlbﬁé~ He|AE Aoyt A SE del =

A
53835 HFEA gsuth 2 7R A A= contextllb EELS HAAL.

Python’s generators and the contextlib.contextmanager decorator provide a convenient way to implement
these protocols. If a generator function is decorated with the contextlib.contextmanager decorator, it will
return a context manager implementing the necessary ___enter__ () and __exit__ () methods, rather than the
iterator produced by an undecorated generator function.

hol2/C APLS| 5hol 1l A HlE B TEANE o8 WAEEE 95 EulE Sl Grke Aol £
AL SRR Besd o G e AuAY sely A A A 3o}
Gtk A A A A E A4S 9 g v w8 el Fols A e 239 ensls
2% &y
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412 A ol Yzl o] 2

GenericAlias objects are generally created by subscripting a class. They are most often used with container classes,
suchas 1istor dict. Forexample, 1ist [int] isa GenericAlias object created by subscripting the 1ist class
with the argument int. GenericAlias objects are intended primarily for use with rype annotations.

i It is generally only possible to subscript a class if the class implements the special method
__class_getitem__ ().

A GenericAlias object acts as a proxy for a generic type, implementing parameterized generics.

For a container class, the argument(s) supplied to a subscription of the class may indicate the type(s) of the elements an
object contains. For example, set [bytes] can be used in type annotations to signify a set in which all the elements
are of type bytes.

For a class which defines __class_getitem__ () butis not a container, the argument(s) supplied to a subscription
of the class will often indicate the return type(s) of one or more methods defined on an object. For example, regular
expressions can be used on both the st r data type and the byt es data type:

e If x = re.search('foo', 'foo'),x willbeare. Match object where the return values of x . group (0)
and x[0] will both be of type str. We can represent this kind of object in type annotations with the
GenericAlias re.Match([str].

e Ify = re.search(b'bar', b'bar'), (notethe b for bytes), y will also be an instance of re .Match,
but the return values of y.group (0) and y [0] will both be of type bytes. In type annotations, we would
represent this variety of re.Match objects with re .Match [bytes].

GenericAlias objects are instances of the class types.GenericAlias, which can also be used to create
GenericAlias objects directly.

TIX, Y, ...]
Creates a GenericAlias representing a type T parameterized by types X, Y, and more depending on the T used.
For example, a function expecting a 1 i st containing f1oat elements:

def average(values: list[float]) —-> float:
return sum(values) / len(values)

7 47} 3 B2 JEE F A Y A M5 S s AVY B9 dict® ASshe vE AR
% TFE o, o ool A, Bt str W A9 inc Wl G BE dice & kI

def send_post_request (url: str, body: dict[str, int]) -> None:

WA & isinstance ()@ issubclass ()= F HA] A AE GenericAlias 3 WolE o] X 51U

>>> isinstance([1, 2], list[str])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: isinstance () argument 2 cannot be a parameterized generic

The Python runtime does not enforce type annotations. This extends to generic types and their type parameters. When
creating a container object from a GenericAlias, the elements in the container are not checked against their type.
For example, the following code is discouraged, but will run without errors:

>>> t = list[str]
>>> t([1, 2, 31)
(1, 2, 3]
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w3 w7 st A 2 AR B Foll I mil M S Aeyth

>>> t = list[str]
>>> type (t)
<class 'types.GenericAlias'>

>>> 1 = t()
>>> type (1)
<class 'list'>

A =l A repr () oy str ()& TE8HE w7 WH3hd o] AP Yt

>>> repr(list[int])
'list[int]"

>>> str(list[int])
'list[int]"

The __ _getitem__ () method of generic containers will raise an exception to disallow mistakes like
dict[str] [str]:

>>> dict[str] [str]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: There are no type variables left in dict[str]

However, such expressions are valid when type variables are used. The index must have as many elements as there are
type variable items in the GenericAlias object’s ___args__.

>>> from typing import TypeVar
>>> Y = TypeVar('y'")

>>> dict[str, Y][int]
dict[str, int]

4.12.1 Standard Generic Classes

The following standard library classes support parameterized generics. This list is non-exhaustive.
e tuple
e list
e dict
* set
* frozenset
e type
e collections.deque
e collections.defaultdict
e collections.OrderedDict
* collections.Counter
* collections.ChainMap

e collections.abc.Awaitable
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collections.abc.Coroutine
collections.abc.AsyncIterable
collections.abc.AsyncIterator
collections.abc.AsyncGenerator
collections.abc.Iterable
collections.abc.Iterator
collections.abc.Generator
collections.abc.Reversible
collections.abc.Container
collections.abc.Collection
collections.abc.Callable
collections.abc. Set
collections.abc.MutableSet
collections.abc.Mapping
collections.abc.MutableMapping
collections.abc.Sequence
collections.abc.MutableSequence
collections.abc.ByteString
collections.abc.MappingView
collections.abc.KeysView
collections.abc.ItemsView
collections.abc.ValuesView
contextlib.AbstractContextManager
contextlib.AbstractAsyncContextManager
dataclasses.Field
functools.cached_property
functools.partialmethod
os.PathLike

queue.LifoQueue

queue.Queue
queue.PriorityQueue
queue.SimpleQueue

re.Pattern

re.Match

shelve.BsdDbShelf

shelve.DbfilenameShelf

4.12
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* shelve.Shelf

* types.MappingProxyType

* weakref.WeakKeyDictionary
* weakref.WeakMethod

* weakref.WeakSet

* weakref.WeakValueDictionary

4.12.2 Special Attributes of GenericAlias objects

BE TR W4EE AN YL 55 97 4§ o= RES FAGYLh

genericalias.__origin___
o] olERE= i/} A3t A k2 A Y S E Zhe YT
>>> list[int].__origin___

<class 'list'>

genericalias.__args___
This attribute isa t up 1 e (possibly of length 1) of generic types passed to the original __class_getitem__ ()
of the generic class:

>>> dict[str, list[int]].__args__
(<class 'str'>, list[int])

genericalias.__parameters__
o] JERIREE __args_ oA ddd 1/T

Sl Th Yk

ok

Ha] Al e 2 A (lazily) A4 72 (H

<
30
tjo
+

>>> from typing import TypeVar

>>> T = TypeVar ('T")
>>> 1ist[T].__parameters___
(NTI )

o B
PEP 484 - Type Hints Introducing Python’s framework for type annotations.

PEP 585 - Type Hinting Generics In Standard Collections Introducing the ability to natively parameterize standard-
library classes, provided they implement the special class method __class_getitem__ ().

A 2, user-defined generics and typing.Generic Documentation on how to implement generic classes that can
be parameterized at runtime and understood by static type-checkers.

WA 3.90] 7}
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4.13 71et &3

Aelz 2B = o8 7HA o& AAE AL Fh ol A

il

o

rlo
ol

5 74 Qabe A A,

4131 25

EEo] et F L3 538 A o EFE AA 2P YTt m.name. 7] A m & EE ©| 3L name = m ]
AE HolEo AoH o] 5ol ANAFUTH BEJEHRE-UHIST + ?1%14‘4- (import & g U3
25w 25 AR g A4kl obd U Th import foo & foo ehe ol £2] W E A 2AE AS 2 7oA
201, ol e 7kl QL& foo BH= o] 5 () Ao & 2 7P Th

EREY S oSHREL o G o AR RES Q¥ A AFHE GG
ol g E TASGAREY AEH B AAZ HAHAT, __dict_ oEFE e A i<
7MYt (m.__dict__['a']l = 1282 & F YA, m.a7F1 o] HAT, m.__dict_ = {2 &
SE QUTh.__dict__ o) 889 44 AR gL

Ql 123‘5101] ‘/HX]’Q BEEL 23 o] AU} <module 'sys' (built-in)>. oA REF,
<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'> A& 22t}

4132 Ze) A9 Ze|A QdAEA

o 7] of] o &) A] = objects 2} class S 2= 3}A] Q..

4133 g

G4 AAL B Aoz B U B4 AAel g3 §U ANS TEHE AU
func (argument-1list).

o AA o= W Fr AL A F Y hrete F A FRVEAS UL F 3 BF 22 ANET 2E)
< AYIA N T 2R M2 D]—E A &9l

AFA| 8 A B = functionS H A A L.

4134 v A=

HAE+ EZHE R7|H S AHE5HY i%ﬂ%ﬁu J‘/]T/} T7]'X] TH7F syt W
E9 append() & AS) % Fes ALH T 5 J
A2BE Fo oA (Z U2 ol 2 B

method) (212~ " 2~ W A & (instance method) 211 =
A2HE F7HUth d29 WA =& F 7HA] 543t
= WA =7} Z‘Eﬂ“ 7"?4] °]J~ m. _func_%

, arg-n) £ &%= AL m._ func__(m.__self__, arg—l, arg—2, ..., arg-n) & &%=

A aas gt

S AA e o], ddd A= AAl= do] ERREE ge A ALTFUTE T Y A= ojE
E AA R 5 84 AA (meth.  func. ol AAE 7] W), AAE Ao HAE o] E R
A= AL FLE ) Stk M= olERHEZ ARSI 1 6 H Attributebrror 2 4o 71U h
HAE o E ﬂv‘er‘é Asted, A A o= s g AR ol A sl oF duth:

1 7] % %01 E]-,-,—_%ﬂ—x]jlo—% ﬂ—:m._self_
.m
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>>> 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'

ZRA| 3 A H = types S HAIA] 2.

FE AA L B4 T ol 2 <o) A} ALY A M5 d sol W TEE BAS) o) THNA AL
el % . AE AR+ WA compile () FF7
B __code_ EFREE M FE2T 5 UFUTH code REL FITAA L.
Accessing ___code___raises an auditing event object .__getattr___ with arguments obj and "__code___".

FE AA = exec() g eval () W& Tl (22 £42 A sl AdstAY = 72 5 3

U,

ZFA| 3 A H = types S HAIA] 2.

oy

W e type () 22 QAT 5 ST Foll=
==
AL

WZEY olg< B gk

4.13.7 9 A A

o) AR BAHL T e EeFA b Bool €5 MBH U SRS AL AAAA Fareh 2
SHA| shte] d AR 7 e, o] 52 None(W 7 o] &) YU th type (None) () <& =Sy

None ©|8t1 22 ¢t}

4.13.8 Ellipsis 7] A

o] AA &= dutd o 2 &efo] o AR Uttt (slicings & 2 3H 2). 5E S A4S A W3R g5 Utk A&
A 3huk2] Ellipsis 24 71 o™, o] &2 Ellipsis(WH o] &) YUt} type (Ellipsis) () &= Ellipsis
AZES H5YTh

Ellipsis ... 2 2dYrch
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4.13.9 Notlmplemented 7} x|

o] AA = vl e} o] & A4ko] A Y3FA] k= ol sk 8 S HES uf =25 Utk AAE A E = compar-
isonsE HA A 2. AE5HA 5t NotImplemented 2 A 7F A5 YTl type (NotImplemented) () &

NotImplemented & 2 g th

4.13.10 =27k

el ge T 9 44 AR 9 False 9 True YLith o AE-L =2 g EHR /) 9131 AL B U (B B
e GE AL Bl B0 05 2 5 AFUTh. 24 AYAE(E Bol, 4% A4AY AR A5
)l A 22t 35 03 1" AFFUTh B B bool () 2 o] LEROR N 5 Yt AP RE

()<
e Eoikoz WBHE U BT 5 A5 UTHS Selg AAl Ae BRI L)
Y2y False I} True & 2 YUt}
4.13.11 U5 A

o] 7)ol et Bt types T HEIAA S 28 meQ AR, Seo] 2 AR D Lehol s A of Tl A7

.

Aol 2w, 2R R A AR f Yol R A 55 97 4G o EYREES FAFUT o F AL
dir () WA 4ol o) sl s A ek T

object.__dict__
AR (7] 75 ) 2B RES AFotE o] AHgH & gAY EE e g A,
instance.__class__

o2 dad ATt S8 S,

pul

class.__bases___
S AR Holx ZH2EY F

definition._ name

i

S, T, A E, AT HE e Al e o]B A" o] F
definition.__qualname___
Zes, 4, mAE, d2aa g B8 Ay ol Ay sl Aoy o &

WA 330 7}

class.__mro___
o] EFREHANE BA Foll Wlo]x 2 e o neld = FH2EY 73

class.mro ()

il
A
i
v
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>>> int.__ subclasses__ ()
[<class 'bool'>]

4.15 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 is the default.
>>> = int ('2' * 5432)

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

>>> i_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'")

W7 3.9.14¢ 7}
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4.15.1 Affected APIs

The limitation only applies to potentially slow conversions between int and str or bytes:
e int (string) with default base 10.
e 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"

[o)

% integer.

The limitations do not apply to functions with a linear algorithm:
e int (string, base) with base 2,4, 8, 16, or 32.
e int.from bytes () and int.to_bytes ().
e hex(),oct(),bin().
o vl T A u] ] < o] for hex, octal, and binary numbers.
e strto float.

e strtodecimal.Decimal.

4.15.2 Configuring the limit

Before Python starts up you can use an environment variable or an interpreter command line flag to configure the limit:

e PYTHONINTMAXSTRDIGITS, e.g. PYTHONINTMAXSTRDIGITS=640 python3 to set the limit to 640 or
PYTHONINTMAXSTRDIGITS=0 python3 to disable the limitation.

* —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:

e 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.

e sys.int_info.str _digits_check_threshold isthe lowestaccepted value for the limit (other than O
which disables it).

WA 3.9.14 7}

Z4): 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.
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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.

4.15.3 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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5.1 Exception context

When raising a new exception while another exception is already being handled, the new exception’s ___context___
attribute is automatically set to the handled exception. An exception may be handled when an except or finally
clause, or a with statement, is used.

This implicit exception context can be supplemented with an explicit cause by using £ rom with raise:

raise new_exc from original_exc

The expression following from 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.
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5.2 Inheriting from built-in exceptions

User code can create subclasses that inherit from an exception type. It’s recommended to only subclass one exception
type at a time to avoid any possible conflicts between how the bases handle the args attribute, as well as due to possible
memory layout incompatibilities.

CPython implementation detail: Most built-in exceptions are implemented in C for efficiency, see: Ob-
jects/exceptions.c. Some have custom memory layouts which makes it impossible to create a subclass that inherits from
multiple exception types. The memory layout of a type is an implementation detail and might change between Python
versions, leading to new conflicts in the future. Therefore, it’s recommended to avoid subclassing multiple exception
types altogether.
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exception BaseException
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try:

except SomeException:
tb = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception
EEAN2E F5 Qo WF s o Sl sHE U BE AREA A Ale = o] S A
SH =) of of g o

exception ArithmeticError
thekst Al o g 7 d o7 = YA o2l 2] o]~ A OverflowError, ZeroDivisionError,
FloatingPointError.

exception BufferError
W Fe daS 53T 5 gL o AT ch
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exception LookupError
g e AlA 2o ARRE 7] Y - AT AR Jle wl B S o 9] of W o] Fefj: TndexError,
KeyError. codecs.lookup () <ol & AQ €24 5 JdFUth
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exception AssertionError
assert o] A7 uf LAt
exception AttributeError
o] E 2| HE ZZ (attribute-references & B A L) U t o] A& u] AT (AA 7} oJESRHE
FRUAEYHE g ofell AAetA koW TypeError 7FHA U TH)
exception EOFError
input () @7l olH S e} A] 53 el ol A EOF (end-of-file) =& whd wf] A gt (529 o}/‘ﬂ
§1:1o.IOBase.read ) & io.IOBase.readline () WA+ EOFE g <

Ut

exception FloatingPointError

A AL H A oFg U

exception GeneratorExit
Aol 2= ZFE o] &g uf WA ST} generator.close () & coroutine.close() &
BAXNL. 71E€AH 02 o7} ol B & Exception Ao BaseException < A A A< th

exception ImportError
import £o] RES 23l o EAZF Y& uf FATYTH =3 from ... import oA X E
el ol 22 4 Qe u= T

name¥} path o] EF HEL AN A /A= A8 AXE AE3e] AFE 5 J5UTh AR E 4,
217t JEERI D AL REY oS3} ol 98§38 34l F2E hehy Utk

#3304 M7 : name path EREE F7HIF U

exception ModuleNotFoundError
ImportError o] A B Z¥2Ad, REE S 5 ¢S W import 7} €2 YT sys.modules
ol A None o] BA% w] & kA a1}

WA 3.600 F7}

exception IndexError
A2 QE 27t A9 E Yol d o ATt (Setel 2 d it 3§58 WS Wl Bol e A%
o2 ZRUTh A A7 357} ohI® Typerrror /b ¥ T Th)

exception KeyError
w3 (42 717F 712 7] Aol A A= A ek wf A gy o

exception KeyboardInterrupt
AFEA7E IHHE 7] (HPE S 2 Control-C =+ Delete) S 75 w] AT ULH A8 S 9 H
HE AL A7 A2 PP UTh Exceptions Fe I E o) A3 A, A5 =2 E7}
FT5o= A2 IR R =T BaseException § ASHUTH

ZF31: Catching a KeyboardInterrupt requires special consideration. Because it can be raised at unpre-
dictable points, it may, in some circumstances, leave the running program in an inconsistent state. It is generally
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best to allow KeyboardInterrupt to end the program as quickly as possible or avoid raising it entirely. (See

Note on Signal Handlers and Exceptions.)

exception MemoryError

21 qlol vl 2 2] 7k BE 3 1, o] ol A3 (AR AAE AANA) B7E 5 A A5 2AFUG
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exception NameError
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exception NotImplementedError
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exception OSError ( [arg] )
exception OSError (errno, strerror[, ﬁlename[, winerror[, ﬁlenameZ] ] ] )
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errno
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A= oA, HolEH B A= 61 FEZ AFFULH errno o] EHE+ o] Yol H oY
FEEPOSIX TE= ek HE3 At

>E

Q= 2 o A, winerror A A} QAR 7} A0l AL errno o] EBHELE QT 2 og] TEoA 2A
=W errno JAAHE FAIF Ut T2 ZHF oA A & winerror AA7F 7 /\]EJ winerror o] E g &
£} ey,

strerror
=G A A A A AFst= AT ol #IA A POSIX | A= C & perror () &, A=A &=
FormatMessage () & X933}

filename
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filename2
(open () = os.unlink () & Z2) L A 2dl A2} AAH A9 3%, filename & T
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exception OverflowError
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exception RecursionError
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exception ReferenceError
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exception RuntimeError
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exception StoplIteration
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exception StopAsyncIteration
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exception SyntaxError (message, details)
Raised when the parser encounters a syntax error. This may occur in an import statement, in a call to the

5.4, FAZ < o< 101


https://www.python.org/dev/peps/pep-0479
https://www.python.org/dev/peps/pep-0479

The Python Library Reference, = x| #] 7 3.9.18

built-in functions compile (), exec (), or eval (), or when reading the initial script or standard input (also
interactively).

The st () of the exception instance returns only the error message. Details is a tuple whose members are also
available as separate attributes.

filename
EH o F7 A3 5pd 9] o] =,

lineno

SF7F AT o) & WS 1-Ad AP U L) R WA FL Lineno7}H 1914 T,
offset

eR7bRAE 2 A 1-A9g Ptk 29 A WA BAbs offseto] 1Y th
text

LHEFNT LA FEHAE

For errors in f-string fields, the message is prefixed by “f-string: ” and the offsets are offsets in a text constructed
from the replacement expression. For example, compiling f’Bad {a b} field’ results in this args attribute: (‘f-string:
<7 (7, 1,4, “(abn)).

exception IndentationError
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exception SystemExit
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exception UnboundLocalError
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exception UnicodeError
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exception UnicodeEncodeError

AFY =of FUZE FH o 7F o B AT} UnicodeError & A B Z#2~ Yt}

exception UnicodeDecodeError
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exception UnicodeTranslateError
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exception ValueError
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exception ZeroDivisionError
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exception EnvironmentError

o

exception IOError

exception WindowsError
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5.4.1 OS ¢ 2
k&9 el 9l 0sError o AB Zejselu, A2E o @ TEof whet A g,

exception BlockingIOError
Raised when an operation would block on an object (e.g. socket) set for non-blocking operation. Corresponds to
errno EAGAIN, EALREADY, EWOULDBLOCK and EINPROGRESS.

0SError & 2 Yo &, BlockingIOError = oJEZHEE s ¢ 71d 4 U5yt

characters_written
2= 57 do] A=) 2 B2} £5 T Y5, o] o ERHEE o REA MY W
d2d 222 AT £ 5 A5k

exception ChildProcessError
Raised when an operation on a child process failed. Corresponds to errno ECHILD.

exception ConnectionError

A7 Bel 2R )@ W ol Z e~ g,

A B ZF# 2+ BrokenPipeError, ConnectionAbortedError, ConnectionRefusedError &
ConnectionResetError YUt

exception BrokenPipeError
A subclass of ConnectionError, raised when trying to write on a pipe while the other end has been closed, or
trying to write on a socket which has been shutdown for writing. Corresponds to errno EPTPE and ESHUTDOWN.

exception ConnectionAbortedError
A subclass of ConnectionError, raised when a connection attempt is aborted by the peer. Corresponds to
errno ECONNABORTED.

exception ConnectionRefusedError
A subclass of ConnectionError, raised when a connection attempt is refused by the peer. Corresponds to
errno ECONNREFUSED.

exception ConnectionResetError
A subclass of ConnectionError, raised when a connection is reset by the peer. Corresponds to errno
ECONNRESET.

exception FileExistsError
Raised when trying to create a file or directory which already exists. Corresponds to errno EEXIST.

exception FileNotFoundError
Raised when a file or directory is requested but doesn’t exist. Corresponds to errno ENOENT.

exception InterruptedError
N2d E&0] S0l & A1dd) s $98 ) TAF ok errno EINTR o SR ok,

W7 35004 WA oA shol 8 e A 2El B2 o] Aol ofa F9E ), A2 A el 7] 7} o9l &
doy|= ALE ALt (o] = PEP 475 & ZZ3IM| R), InterruptedError & 42 7]& thAl
A28 552 AN =g .

exception IsADirectoryError
Raised when a file operation (such as os.remove ()) is requested on a directory. Corresponds to errno
EISDIR.

exception NotADirectoryError
Raised when a directory operation (such as os. 1istdir ()) is requested on something which is not a directory.
On most POSIX platforms, it may also be raised if an operation attempts to open or traverse a non-directory file
as if it were a directory. Corresponds to errno ENOTDIR.
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exception PermissionError
Raised when trying to run an operation without the adequate access rights - for example filesystem permissions.
Corresponds to errno EACCES and EPERM.

exception ProcessLookupError
Raised when a given process doesn’t exist. Corresponds to errno ESRCH.

exception TimeoutError
Raised when a system function timed out at the system level. Corresponds to errno ETIMEDOUT.

WA 330 7} 9] BRE 0SError A B Y7 F7HE 5 YT
] ¥
PEP 3151-0S 2 10 9| 9] A= 1z A=A

5.5

ox,
K

05 o9+ AL HFE ASFUTH AAF AR = A0 i APAE HEAAL.
exception Warning

A e Wols Feh Ay

exception UserWarning

ARG A ZEof o3l e ol A= Al wlolx Fead Yt

exception DeprecationWarning

AR = 750l o3 Ao} ol Zeh 2], T A7} ThE shol M ALAE AL R sl 49
Y.
_nmain__ BEZ AT, 712 A1 BE ol o5 £AF T (PEP 565). 5ol 4l /1w v =g B4

sk o] iz mAIEH UL
The deprecation policy is described in PEP 387.

exception PendingDeprecationWarning
Ol ARRH A okl Aefoll siAE R o] Al e, A7 A HAAEH A= &2 715l & Fare] wojx
SA=dYh
oz 9 E Y d A Bet F e YukA o)A obv) w o, o] Fej 2k A AEH A Y]
. olu] A3 H F A o= Deprecationarninge A XUt}
712 33 Beo) A8 FAF UL shold AL v =g F43keHE o] F1sk BAF UL

The deprecation policy is described in PEP 387.

°

exception SyntaxWarning

B e E ol ek Ao wlelx 2 Ak

exception RuntimeWarning

Eo 3 A8 AIZEFFol] thEk Aare] wo]x S Yk

exception FutureWarning

AAE 750l g Aol wol s Fejacle, 2 Just solHos F4E S8z HF
RS Ao R S 49Ut
exception ImportWarning
BE JEe] 9L 5 ik A5l v A1 wolx Fejagych
71 B3 BE ol sl FAF U shol 4 7t REg B35S o] Farrt AP YT
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exception UnicodeWarning

fumEsBa" Ao o~ Ze AUt

exception BytesWarning

bytes W bytearray oF Z&H 119 wlo]x F Yt

exception ResourceWarning

A9 47 BAR A9 we) A Fe sk,

718 A7 Aol s AF U shold A w =g @

B A 3.20] F7}.

5.6 o A =R

W eele gl AS F2E v Esdth

o] izt AU

BaseException

+-— SystemExit

+—— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— StopIlteration
+-— StopAsynclteration
+-— ArithmeticError

| +-— FloatingPointError
| +—-— OverflowError

| +-— ZeroDivisionError
+-— AssertionError

+-— AttributeError
+-— BufferError
+—— EOFError

+—— ImportError

| +—— ModuleNotFoundError
+—— LookupError

| +—— IndexError

| +—— KeyError

+—-— MemoryError

+—— NameError

\ +—— UnboundLocalError
+-— OSError
+-- BlockingIOError

+-—— ChildProcessError

+-— ConnectionError

| +-— BrokenPipeError

\ +—-— ConnectionAbortedError
| +—— ConnectionRefusedError
| +-— ConnectionResetError

\

\

\

\

\

\

\

\ +-—- FileExistsError
\ +-— FileNotFoundError
\

\

\

\

\

\

+—— InterruptedError
+-— IsADirectoryError
+—— NotADirectoryError
+-- PermissionError
+—— ProcessLookupError
+—— TimeoutError

+-— ReferenceError

(TH& ST Aol A1)
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(o1 A S o] A A Al

+-— RuntimeError

| +—— NotImplementedError
| +-— RecursionError

+-— SyntaxError

| +-—- IndentationError

| +-— TabError

+—-— SystemError

+-— TypeError

+-— ValueError

\ +-— UnicodeError

\ +-— UnicodeDecodeError

\ +-— UnicodeEncodeError

\ +-— UnicodeTranslateError
+-— Warning

+-— DeprecationWarning

+-— PendingDeprecationWarning
+-— RuntimeWarning

+-— SyntaxWarning

+-— UserWarning

+-— FutureWarning

+-— ImportWarning

+-— UnicodeWarning
+-— BytesWarning
+-— ResourceWarning

5.6. << Al z 107
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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,
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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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P EEER T IE
B AC o) 5e) 49, ol H A Pt BE o5 A WA T4 Lao] ANV TSR UH 5
QutolE HE D olEy A4S Fa) A2l

o

)

o], 2 E 34 ‘O.name’ 2 get_value () 7tkey QA0 E TEFH EE shr}.
Erxget_value() 7} &8 S ol W getattr () §4E TE3t] 23T th

Qe EE A Y= EATA = T

I
o
i)
BN

3}, IndexError Y KeyError 7} A3 gt

check_unused_args (used_args, args, kwargs)
AT 39 A3 S AAE AABFES TAGUT o] Frol th e A Z BRG]
FES £ RE AR 719 WA S A AR A9 A, o E A 949 A9 FA), viormat
©2 RS args 9 kwargs o e ZZAUTE AHEE A L AR AFL o] W) WEER
AME = JFUTE check_unused_args () + AAZF AT F¢ A& LY D Zleg
A4 g,

format_f£field (value, format_spec)
format_field() © ©&<3] AY format () W& &4

2 == WA=} A EH U,

convert_field (value, conversion)
(get_rfield() 7} k23l Zh(value) & (parse () WA E7} ¥idtel= &
o] X M2 73 (conversion) & 2 HEF T} 7] 2 WAL ‘s’ (str), ‘1’ (repr)
Q1 Al g T,

it

TEFUTHE A B ST A G T

13

W

6.1.3 Tl ¥ £y

str.format () WA EFormatter 2 A= T ExG o) tallA] 22 BEHE F a3t (Formatter
g A AMEFHaE 25 AAY 2 FAE FHES ZY T4 JdF5Uth. EH2 29 244 gHE
2 YA, B s, 53 o) BAAS AUsHA Rt
ZRZAEN=FTEZI{ ESHRA AT B E" 750 AFUTE TZE Qb 3= A k2 212 2lHE
grEg 2750 454 41 a2 S50 BAP U Y gase 325 S TP ok st
BF FHoR olaFA ol & lFUTh: {{ 2}

N8 Peo 2o e 2ayn

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 PAH o2, & D=L field name O 2 A 2He
e AAE AT field_name th5oll= A A o2 =% 11 7} o] =
viv o] kol <= format_spec ©] Utk o] gh-& A2k gholl thal 7] gke] obd WS A H P T

9w oY Qo] S FHFAA L.

A€ 719 E AAE YEb iU =9 2242 % AFarg name©] 0, 1,2, - £ &2 YIdH = d
obyeh AR A 9lom A0, 1,2, o] TAUNE AF A YH U Th arg_name ©] WE X2 F 2|5 of
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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 = [[filllalign] [sign] [#][0] [width] [grouping_option] [.precision] [type]
fill = <any character>

align = PN U S

Sigl’l = nyw ‘ n_mn | nown

width = digit+

grouping_option - n_" ‘ n, n

precision = digit+

type ::: "b" ‘ "C" | "d" ‘ "e" | "E" | "f" | "F" | n n ‘ "G" | "n" "O"

g

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 respective prefix '0b"', '0o', '0x "', 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 ASSIES Utk 2ALES st FEA 4% WAl 'n

A4 A HHS S AL

WA I A T, S AU THPEP 378 £ 5 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 360 | FAS FHASF U T (PEP 515 & H A R).

HE Yot A Add, 3574 A2 o 2" EAsS 23U
217 sHA fod, A= Y= W&ol o 24g Tt
YAA o] FAAA S W], width BE ¢l 10" EAE BolH A Pl tis] 55 L St=0 M2
A8 U Th ol 22 10" o fill A} =" o alignment 2 7
The precision is a decimal integer indicating how many digits should be displayed after the decimal point for presentation
types '£' and 'F', or before and after the decimal point for presentation types 'g' or 'G'. For string presentation

types the field indicates the maximum field size - in other words, how many characters will be used from the field content.
The precision is not allowed for integer presentation types.

w}A 20 2 ype & H o B} & EAISHE BH S AR o

kel
=)
o,
Y
rlo
Sl
)
iried
1o,
N
r
Jo
of
-
kJ
02
1
i)

| el

]

b | o] F A o] AP O E AE Z T

o' | BAL AE] Aol A Y fURE BAE HEIYCh

rq /]\:}{]. @#ﬁﬂ‘ﬁgi%x}%%a—vﬂ?}qq

o' [ 8 FAL AP o2 A= ZE T

'x' | 163 A, 9H T Z £Xe] A AEAE AR Slo] 16 o2 XS =83t

'X" | Hex format. Outputs the number in base 16, using upper-case letters for the digits above 9. In
case '# ' is specified, the prefix ' Ox ' will be upper-cased to ' 0X ' as well.

| SA ols A 2AY B S Bl A 2T A TR EAE AP OTe gAY
Shats rdr 9 gk

| SR RE,

=

99 B4 5P B, ArL ool HAE RF A5 BA KPR E0F 5 AFUT(n' B 9E
Ael). 28A G, £l Aol 5B B F a5 £AZ AR A5 £loat () 7HALET

= =4
float @ Decimal ol A2 4 I+ EA 832 v 25U
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% 9

Tev| TP A, oA AIE pol o, A% oA AT E TEIE
Hed 57 W o2 A8 TR %
A28 AAN, Fp + 1 HEAAS 4
A9E £57 Hol 6 249 AUEE A HIL, e
EAGUTH 2548 Fol £A7L o, ¢ 4L A

t}.
| A B 7E AL A B S ST A4S AG N e’ 9 2L U
£ 2 £5R 5719, 7012 AUE poll Hal, 254 o] A28 p AL A= AR
S5 542 AU AUE ARHA GO, rloacd] FLE 25 Al 6
579 AUEE AGIIL, Decinald] AHE BE AL 2242 BAY 93 383 2
AUEE G I 257 Fol 247 YOW, # SAL AFHA FE B 25AE

'F'| A AFTA EZH, £ 4 ZA Y nan S NAN O 2, inf £ INF 2 WHE
g | WE R FOAALEp >= 1o 8, AT FE 2 Ap & Ael &
HE T et 1Y ax FA oA o R WY BE

Ao FHL e 25U BA §% e’ G ANE p-1 2 29 27e] A4
7} exp BH A FA A L. olml -m <= exp < p oW (7] 4 m floatel A 4] 1
pecimal ol @ -6 th, %A= BA WA £1 9 AWE p-l-exp 2 ERFY UL
DA gow, 2AE BA £ e’ 9 AUE p-1 2 EAFULL T 48§57
e T 0L BE FESAEA A AT I, F ol doblis 227 (TkE 4 Aol
A e a5 AT AAR U

AUt ARHA Fow, rloars] A 6 §& A5 AUEE AL T

Decimal®] A%, BB AGE % AF SAZ FAF Uk B8 £702 2R
le-6 B} 22 g3k A5 SAhe) ARgkol 1T 2 gl A8 v, 18R ghod

a1 ey VYol AgH YT

OO}::‘Z]' -‘%_Q] "'?_?_].—q]) OO]::W/]' '\%'o’] 0, nans-‘,f @UE]L:—'?’]' J_:”_.—‘L _]'7-“ Z}Zﬂ]— inf: _inf) O) —O, nan

o=z g

‘G| 1R FA AT AR B B FAgbel= 22 AlQdeta 'gr S &S FE

NaN o] 23 & th &2 2 vy Utk

'n' | AL AR 2AD A= AFE Skl AR A R AR At de A9 et d
A

g1 9} P,
'S RS Akl 10
R | floatd] A%, 1A & =] 2]
e | S ol 2AE B EAVE AL AN g0 F2ED A8 E A
Fold b 415 mASE U Be g wa FU

AL, A AR AF2EQ] context.capitals ol wel 'g' Y 'cr e}
Zsyrh

AAA EIhs str () o S OhE

Yk,

(e}
fifo
I
%
2
K
o
&
&
1>
Kl o
i
2]
>
b
)
o)
_IE
M
|t
N

i3
g2

9 5ol o3 MAE AN BEL A
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42 str. format () 2 o9 oA s-EH YD) ML EFFU T
FEE EYl AU S LAY FAAS, () 2H T AR 0] 48R A E E,

= '303.
2f! {:03.2f}' 2 HId ¢ JlFYrh
WE%%%%W%ﬂﬂﬂ ol& 23 Zol MFL thF F A= A AP Th
HAAZ AR} WA~
>>> '"/0}, {1}, {2}" . format('a', 'b', 'c'")
'a, b, c'
>>> '/}, ()}, {}" . format ('a', 'b', 'c") # 3.1+ only
'a, b, ¢’
>>> '/2), {1}, {0} format('a', 'b', 'c')
'e, 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'
olgo = A} A 2
>>> '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'

Ao o= el FE A

>>> ¢ = 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 (3-57j) 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, y
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

QApe] G o 2

>>> 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"

2E AE vn A4
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>>> ' {:<30}" . format ('left aligned')
'left aligned !

>>> '/:>30}"' . format ('right aligned"')
! right aligned'

>>> '/[:730}" . format ('centered")
! centered

>>> '{:#730}"' . format ('centered") # use '*' as a fill char
'***********Centered***********'

o\

+f,%-£,% fUOALES XA

>>> "/: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"

tx, 50 A9 T2 A o = 7t ek

>>> # 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; bin: 101010"

>>> # with 0x, 0o, or 0b as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; bin: 0b101010"

AEE A B9 FRAZ AS:

>>> '/, )" . format (1234567890)
'1,234,567,890"

H O x> &.
WES 2

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%"

8 )Y ALS

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '"{:%Y-%Sm-%d SH:%M:%S}'.format (d)

'2010-07-04 12:15:58"

A7} % A3} Bk AL oA

>>> for align, text in zip('<">', ['left', 'center', 'right']):
'"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<<<<<<<<!

'ANAANcenter AT

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> " [ 02X} 02X} { 02X} {:02X]}" . format (*octets)

(= slef Aol A%H)

A 4 17

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

'COAB80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5

>>> for num in range(5,12):
for base in 'dXob':

print ('{0: }'.format (num, base=base, width=width), end=' ")
print ()
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 WS EAhd
Y& 229 PEP 292 o AW o) 2 o) 2heHet B NS AF Pt DS 24D T2 Abele
= A 8} (il n)%MD} of FMoA, B S EH I 752 ol thE W EAE 20" 7 HTH ¥
A7) 44 W57 WE Ut 180 A3 AES LA L ko 2 75 eho]Hel 29 o & fluflilsn
7| A& BAAI L
A2 BAL L oS FAL Ao 570 A B AR th
- $5 & olaA ol Z YT}, of

Ae shbel s = AP

e Sidentifier &= W3 7] "identifier" &} X 3}= X3 2] ZAIAE A AT R 7]%@2%,
"identifier" & YWZo]L} ASCI &upl 0 2 A|ZH5t= tha A & ¢l= ASCH I 2H(E = £
EALE AE U s EAF 9] A HA 0] AR F A= o] A2] ZAAHAE FEHUT

e ${identifier} & $identifier94—%%§'14D}. 8 53 AR B217}F AFE] BAAF FH o 2 A9
Ape] AIARS] AR 7F by B2 d Ut 74 "${noun}ification™.

ALl e WA o8 § o] TSI valueError 7H AU o

string BELZ o] FRAEL T8 = Template ZHAE A F U Template o WA EE= T2 25

Yt

class string.Template (femplate)

AR BES £AD S Lol E YUk

substitute (mapping:{}, /, **¥ewds)
DE AR YL, A BADL VBGU T mapping & FES ] A2 FAAL AT
1Eﬂa@44wﬁwaaﬂmﬂuw %fﬂHCﬂﬂ34ﬂﬂdﬂﬂ BEERER PN
A5 Ut mapping B kwds 7} 25 A g5 3L S5 0] = A7, kwds 2] AF2] EAA7F Ao

safe_substitute (mapping={}, /, **kwds)
substitute ()2} B3R 9, mapping I kwds ol AHg] A A7} Q= A, KeyError o9&
H““/‘] 712 ek Azl A 37\];‘}7} A3 FAard el 22 Yebd Utk B8 substitute ()
=28, $ P AR AR H = AP valueError £ 427+ Al &3] $ & bk th

THE o 9] 7F o 8] A D = YA e, o] mA =7h A ol 9] £ AN 7= thA] AR 7Hs @ 2 AR
£ 9tEElE 3 A E817) wl 2ol 9 ,_]—Zﬂ(safe)”d—l:]—_T’_U Yt} o} 2 Qu|o| A, safe_substitute ()
£ QAT B 5 feITh 2 9 (dangling) 72 /)5, B 0| %A S FRE, F78 spol 4
NEAL ol Al EAAE TR 22 DEAL 2B PAH B
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Template JIA® 2 F7 Hl o] o] E|HEE s Al g3t

template
Ol AL /A1) template AALZ AEH AR YUTEH dubd o2, WA A= = A ¢ 7] A&
WA 27} A = A = 5T

T}-2-2 Template A2 9 9 of QU T}

>>> from string import Template

>>> s = Template ('Swho likes S$what')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim")

>>> Template ('Give $Swho $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'

TF A Template & A B ZE|AE 3P 310, 2Fe] EAIAL Y, 8 718 A EE |2
st AFSE = AA A S AR Y & 4 s Ut o] g2A s W, v 2
ARG 4 dF Uk
o delimiter — A} 2] A AHE £ 3= :rL'fx}f“ et = 2HE LR}Oﬂqur/} 718272 s Ayt +E A
=288 o] FAE )| re.escape () € EEEE, o] TAEZ G4 o] ofy]ofof Tt E3,
:'Wi*g“ S FEAE HAT F PFUT(F, UE FEAE MEA] AH ZP a9 ZP 2 o)
F 7ol AA SN oF ).
e idpattern - 2352 %H’ﬂ'z] &2 2kE] A2 —‘H‘?ﬂ% et A4
(?a:[_a-z][_a-z0-91*) YUt} braceidpattern ] No J A, ol ™

ARl A= A H Ut

gér
[> d
o i

Ayt 712 g
S =Z357 Y=

1. 718 flags 7} re . IGNORECASE ©| 7] wl o, 3l € [a-z] & H] ASCHZ A9} Y %] & 4 5 th
o] Wi Foll A4l a 2 1E AHFIHFUTH

WA 3. 704 & braceldpaﬂem 2 E5Z35EZ NYS WL} TFA S u] AEFHEEHES FEHS
MR By

* braceidpattern — idpattern I} -+ AFSHA 9E = F 3 2 X2 2] EA A ek s E2 Ayt 7| B 3he
None IHl, idpattern & A+-&3t= < AuFUTH (S, 22 Hde] FZI7F A= e} gl o 2F
AHEEUTH. o] 3t 19, TZ2I7 S Wk gls w9 A ZA A A2 e siE S FY &
<k,
WA 3.7 7}

« flags— A B AN AR E ARAL AT o) AP AFA BAIYUG ARGE re
IGNORECASE 11,15} re.VERBOSE 7} F A ZPao FrlE 2R, AFR A} A Y idpattern 2 A A B

A F 48 wetol Fgyth
WA 3.20] 71

Te, 2daoEYR panern%xH%«l?‘f}O% AA A e Al & s Uth o] 2A sh= A9, 3
vl 7j o] o] E9lE AR TF ol Y= A4 Aok FdUTh AX 2ES Yol AleH F2 3} 3 R iﬁ}ﬂ
2 2] AR A F o] s 3 o

2 o 119

f 4

M
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* escaped — ©] T1F-Z o] 2A o] Z AJF2E A AU ol & 50 7|2 ol A $s.
T2 dAFYUTh AA 25l FEAE 2 A= &

[

AANAYU; AA D5 FEAY T2 E

o
rO
2
L)
E
>
R
o
llf
o

o braced — °] 152 &35 2
Zehs| A= S E Yt

e invalid — ©] 152 1 919 FEA AE (IRtF o2 g d LR S A A7, FFA ] upA]Ehe
ERLoF S T

615 .J_’Ei‘ﬁl'A

string.capwords (s, sep= None)

O]Z]— str. Spllt () S A5t dol2 VU5, str. capitalize () & A28t ZH o] A 22}
EHEAE WA, oA HEAIN G EE str. join () & AHE] AU h A" F AR
A7} sep 7 917 Uk None o B, A% 8 B FA4 the s o] 2 w31 ok B o] A A Y]

57 GO sep b Bl B UL FH & o] A F U T

a2 F ib/re.py

o] RE-2 Perloll U= AT FAFSE A4 I A4S ATt

A} A & AL BF FUIE AL (strn)H 8HIE £AHL (bytes) o] E & AFUth 22,

FUIZE ZTALHAHE AL 3 # gsUth: & FUIE AL vl EQ il R AN 2

Rom I R % 7R Utk upR A &2, A 2e @ T o, X2 A e s d ) A A 2

Folofof Pt

At G WA A\ ) E ARR S S A4S B AU ST v & 2R ¢hal S EAE AR

g QU U o] A2 A BlHH oA 22 FA S f5l 22 EAE AR St 2 0151}%%;“41‘%, o

£ 50, gHZE g NG AN AHE N\ E Y FAEE & *ﬂ°¥6}~tﬂ, A2\ o oFata,

7t S A= gut stol A # 2+ E] Bl Yol A \\ 2 A= o] of 817] = P th =3, sfo]xle] #atd

elE oA o SeAIZFAREE o ’35‘}1] A2 oA o] Z A AL o] A DeprecatlonWarnlng* 2873

St3l YO 2= SyntaxError7b 8 Aok 4 ol st Al L. o] T2 A FA oA R TE o] A 01

AlA 2Rl Bf-oll = T o}

S| 2 A2 A 4] s e of sho] o] F F AL (raw string) E 7] HES AFESHE AUt J SdiAE "o FAF

7tEe A BlE oA S R o r A2 H A ‘L’E}Q‘%E‘r webA e \n"E T\ 94' n'g o= F

SA A g ol "\n" S NS £t T SA FAG A UTE dRbA o R SR, o] & A 7IM =

A& } gold =T AP YT

R A A BE aF et Ao dd Ao MA =R AR 5 ok Zoll ol 8l oF FTh

?}-’Fi A AXE WA A AE Q7 JIEE Sh= vER 7L o] A vE, AR w A 27 v A W 7wk A
A5 U

o Bl

e
Jo
A

A A2} regex REL B2 glo| B8] re REY 335 = APIE 712 1 QYA 9 71 7157 o A
T ALE AFTYLh
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RE) & 94 5He 249 182 AATU o] BES F5+ 54 2A90] ol 743
AR FHA FHAY + Y= FUTHEE Fold AFAe] 54 EALT AR sHeA, 4% 2L A%}

AFAE ool ol N AL FFAL BE 5 A UTH A%} B/ BF A4 ol W ABE AUtk 2
W4 02 BAE prt ASE QA 53 OHE BAD 7} B DA 51 EA4 pg7t ABSE A Gk o] 2L A
U B S 4917 e 24k A9k B Aol o) A 24 Bk S 1% B2 2R gk 44T
Weh, e AFAL of7)o] AW A% 2L B s R AAom 44 14T 5 dEUTh 3
FA9 o] £3} 7@l #a AT hE-L Fried A [Frie09), = Aot A e Ao B8 A9 BE LA S

CEL SIES

A9 G Aol et 2k g A o] oo} Ltk B AbA @ B9} o] A AR A7) regex-howto E F2 34

e

s

AFA L B4 2Rol A EAE BE 2R T4 ALUTh A, ar BE 0T 2L R duk 23
=1 B AFAQUT; 158 e AT QAT A BAEZ 0]0] B 5 91014, last
Nast' EALT AU (o] B9 YA BRI L, RES (L E WS E glo) ol d S8 28 g,
YA G FALL LTS E ol ZTh)

Do (9P AR B ESg T B4 Babe du B 2 A4S e A, 1 20e) 74

WHE SR 2 (%, +, 2, {m,n} 5) v AH SHE & syt o34 ot v &8 Q1 =R A Hu Akl 24}
o2 789 o AR R3S 9T 5 dFUTh YR w8 F i vt S A 858 W 258 A
| 5 AdFUth A5 59, A4 (2:a{6h) *E AR NY 'a' BAVF LY 2 wEE = A AT
55 B o3 25yt
(H.) 718 R0 A, o] AL /Y EAE ALt e Bt X3 t). poTALL ZE) 27 A A=, 3
EAE 28 BE FAF2F AT

A ANE) BExGel A Fa A XS, MULTILINE REN A= Z+ 7|8 F T o= x| 3t}

$ FALY Eolu #AYE £ A FA vtE A A s, MULTILINE RE A= 7|8 FAF el
S 9x 3Tl foox ‘foo’ 8} ‘foobar’ & B U XA 7)= vld, A F A foost= “foo’ TF U XS

/‘\118]' H ‘foo2’ & xé’f)}&“ o= ?:_172]3 X] E'J_-, ‘fool’.%

o)

=

=y

5, 'fool\nfoo2\n'A] foo.$E 7

MULTILINE 2T oA AMFA UL} 'foo\n'oA ©F
Sty 7id F A e, gty AE Eoll.

* A3} RE7} A3 RES] 7158 3 B2 03] o] A49] b3} A X3t =5 YT ab*+= ‘a’, ‘ab’ T+ ‘a’ T3¢l

ool 9] ‘b7t = Az Xt

? ZFREZF A3 RES 0 == 1 W7} QA= 5 YT ab?+ ‘a’ U ‘ab’ o A gyt

B5F B8 A (greedy) d U th; 7he 3 W "l AE QL A X7t

2= o] F2to] vigr A ekA] hFUTH RE <. *>& '<a> b <c>' ek YA A 7|, '<a>' 7} o d A

25 F713HH ¥ B2 4 (non-greedy) = Z & (minimal) A 0.2

A5 FHFYUT 7 A2 A7 A JUTE RE <. *2>5 AFR 8 "<a>' W X YT

{m} A3 RES] &3] m HAZ A St= 5 A Gtk A2 319 2= AAI REZF QA 6kA] 94A F U]
th ol & S0l a{6r= B&3 670 'a’ EALS} AAISHA T, 57HE] EAbE A SHA] k5T

{m,n} ZF}RES A3 RES] mol A n Abolo] i & W57 A== FUth o & 501, a(3,51 =
394 57H9] rar AL A FUTH mS A =R shekgh 0] AR AL, ns A =FohE -3k AFglo]
AP UTE o€ 501, a{4, }bE 'aaaab' U} 10007]2] ra’ ZAke} ‘b 7} DA A, Tacab' &
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A ekA FsUth Frke AR ¢ JFuth 25 A God AH A} kol A A P4 EFE

rok
N

}? AT RES A% RES] mol A n Apol 9] 753 3 4
BApe] v g A WA UTh o 8 So), 684 £A4D
QA 8L, (3, 52 3709 BRI AA G o).

\ B4 BAB | AANE A, 2 5 BAE ANAD 5 UET FUTh, 55 AB2E B Y

e B} G FEE G o AL o7
a

T
L

=
aaaaaa'o|A,a{3,5=57¢ '

th 54 AlA 2 obe ol A B9 Fu T,
g EALDS MG oe] UL EASA GETH, shol o] B2 el H o)A o] 2A0] = N ALE
SN E A BTHE AL A3 A 2 o) 27 o) = AW 27} shol W] T8 £ 47 0] o5 ol 45 A
Fow, o LA T £/ AT EAL) TR ULk T8 sho|do] Ao AALE 4G
W o LAl s of of itk o] AL BAFak o] 3 5] o) 7 weel, /g T et E
ool & FALL A FHE Aol LT
[1 2738 e s o A8 Utk 23 okl A
- FAEAEAoR UG B4 JBUTh A& Eof [ank) £ 'a’, 'n' B kg A
- BALEAL 2RI FEAS FIE A0 JEE & AHUTH A8 S0 (a2 & RE
4E AL ASCI # A2} A 3131, [0-5] [0-91 000 A 59744 2] BE & Ah2] 442} A7 oo,
(0-9A-Fa-f1& BE 16059 AAFU -7k o] 270 Z 25 A} (] S0 (a\-2]) A
WA e U A2 A W (]S o] -] (a-)) BB E - 9k A g ok
- B4 BAE QY WO ST 02 FAGUE 8 Bol, [(+) & AHB BA (1, 14,

 \w i \s(ole el A AL HUTh o} e Bap Zea
ASCITY LOCALE RE7} f & 3R o ulg} o5 Y.
8

« B9 ol YA @2 F A= o Y (complementing)
B2p7} rarolE, H o £461A] ke nE

RE FAL A, (2 E AL R
obd w 53k o u) 7} gl Uth

e At UlolA 2 E "1 E XA 7| E, Lol F LA S Eo|A
AAL. AEES 1O NS 10 {HEE0 25} dAFTYh

. o], [*5]1& '5' & AL %
Zpet A AU h ~ = F g A WA Ex7}
B

T L H
th o] A2 EHS WA EE, o] A Z §ol5H A3l G- Futurearningo] 2& gk
AFol EAFULE A 7ol=gEHE [ R AZSAY EHE BAAIEA -, Tes !, ' E
7S A 2 E YT A2 E I W G SHAR o] aA o] Z A B4 Al L.
WA 37004 WA E2F o] weol ou| 7t i 2 E 233 YU FutureWarningo] W8
g ch
| 21B(A7]4 A9 B 499 REY 5= AFUth+ Ay B} A X3t A4S wayth ojg s 4o
2 Ao £ REE ' 'E Y T UdFULh )AL AF(oFHE FREFAN ) AANE AR 5
AUtk A EXGe] 2 Do ' |2 FEHAREE dF A 2L2F 02 A =g YL g3 do]
3] Ao, s G 7] 7 otE o AUt o) AV QA EHH, BE AAFoR ¥ 711 YA E
AAstE et o AANE A dethe A2 SPULE &, 1 A U E g8 F o)A g5yt
gEE ' AN, N\ | E ARSSEA [11AH 22 ZE 2 kel oAl L.
z = guch 25 W82 A7+

(...) BE Qo] Q= AFAT A5, 189 A2 EL D ;
@ 5 glov], Ugo] £l A \number 55 AALE AAAD 5 guth(ofehol A AT
() E DAY, () B A AL B4 2o ool Fo AL |

T

i)
it b

,-\

(2...) ' ex 2 e Ut gsUTh. e
oheo R WAl £AE B0 ofule} ol o £e AAPITE AL A A 1F S BEA FEY)
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o} of ol Bhet £ AT o9 (2P<name>. ..) YUTh The-S @A AU & FFAU k.

(raitmsun) (I3 1ar, 5000 vttt 9] B S o) 2% 8495 9 5

th BRSPS DA BFAl ol thaf @@%HD}: re. A (ASCII Rt %lzl), re. T (Aol FA),
re. L(ZAL F5), re. M (¥ &), re.s (o] E FA9} AA), re . U(FUIE 44)) A re. X
A RE) (ZPa2E 25 U Hwﬂﬂ@%“*%ﬂ)re compile () ¥ #ﬂlﬂag I AHE A Gt
g, AAe ARz 208 285 Ao 83Utk SEl 2 A4 EALAA Aol
AF&-3 oF g T}

(?:...) dubZoou] 22 WA, FF Y] AFAH A AR, IFH Ao R EALE SAE
ST F 233 ol A Eol B2 4 stk

(?ailmsux-imsx:...) (g 'a','i','L', 'm', 's", 'u’, 'x' EX Z 0/ o], AHA o7 -9}
IH i, mt, s, xS o] A Tx}7}u}a}-¢-14r,}) A Y S 2E Al R
o 3H @736]'7]‘/}7(1]7%@’14‘4: re.A(ASCHTF D A)), re. I (Aol FA, re. L (RAY £5), re. M
(o8] £), re.s(Ho] EE A 4A)), re. U(FUZE dA) B re. x (FA BE). (Fd1e 2
Ui -g-of] A of °‘”1/]D‘r)
FAl e, LR w9kl Boja 88 o) A e Aol ng, - 2 Agtel AL 1 H ol &
% QU A, o) % Sk dekel gl e, 2212 S ek 259l 4% REE A2
g3yt FUZE s delA (?a:...)%ASCIIﬂ% %‘_i]i A3, (2u:... )= UFE I
(71E8zH =2 A& nfe]Ed gldol A (?L:. .. i?ﬂ"‘ %O‘ﬂiﬂﬂﬁ}i (ra:...) <
ASCH A& 44 (7] &%) = A3t o] XHZJP%L F2 Akl l*oﬂ s A v A 85 o, %aﬁq
QA BEE 15 el A B A o
WA 3.60 F7}.
W37 A B AL T, LR E RN AR S sy

(?p<name> ..) UNLHTS FANAY, T AT #L FALE 715 2F | & named 53 °

(?P=name) °|5 e IF N JF=x
(2#. .

(?=..

) guk A A
2% etk 18 ol B fae o0 AdAolof 5, 2t 1% o B A4 ol A & AT

Ao gt 715 272 WS 257 E FUth vkA] 2F 0] ol5 A & AAH.
olF A= AT A 7HA EH M FxE 5 lsuth siE o] (2P<quote>['"]) .*? (?P=quote)
W (& Fdene gy E2ueng 8y EAEH X))

1% “quote”oll T3 FE E Fzshe U

22 s | 2HA o 4
o & Z}A of| A e (?P=quote) (Ro]=UZ=)
. \]_

A =] AA mS gt
A X A me el ol * m.group ('quote')
e m.end ('quote') (¥)

: S repl NAE AFE = EA DA
re.sub () 9] repl AA= = kel Al * \g<quote>

e \g<i1>
° \j_

&2 ; nameol 2= o] 50 S 25 A A )
) TS YL s FAP Y

D bR AR S QA S B A vl S U T o) 1] 2] 17] o) A4 (looka-

hEadassertlon)O]E]— Shth o & E9], Isaac (?=Asimov)+= 'Asimov'7FHWE w9 'Isaac '

3 A G ek

rlr

PSSR

L

et
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(21..) .7k QA SA o w AAFUT ol AL RAA el vle] 1] of A4 (negative lookahead
assertlon)?l‘/]p]' o & 50], Isaac (?!Asimov) = 'Asimov'7FHWEXA & uf 9 'Isaac '

wcu.)fE@AEﬂTUV“ﬂaﬂHﬂﬂHﬂQL. .9ke] AX 7} glom AN T o & A
2 9] = E ol B 7] o] A A (positive lookbehind assertion)©] 2t Ut} FH EolR 7|7} 3EAE W A5t
=39 S elo] Yx A 2Q1517] R (2<=abe) defi 'abedef' A AN E AUtk £F 4
slge 24 Aol o] BAAT} Aok At =, abetba bt AEH AW, axa(3, 4} 3§ A
btk 34AQ 5 Eobiy] o] Mo A3t e AAF & B A RRol A U5
A o FRAA L mateh () FFRTHE search () 48 AHE371E 48 AYUth
>>> import re
>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)

'def!

of el o A= Bho] = th--o) whol & Rtk

>>> m = re.search(r' (?<=-)\w+', 'spam-egg')

>>> m.group (0)

leggV

WA 35004 |7 a7 delo] a5 Fxol ek A o] 71 A5 Ut

(?<t.. ) ALY AA A el Lok AV RIeE DA F U o] & FAA A FAEotE Y] oA
(negative lookbehind assertion) ©) E]-_Tl H%E]- FAAN FHEolH 7] A AT ufRA A B2, TTEH s EHLS
4 Zole EAAT QA oF itk R H Bl oMo R AFE HHL A =

BAL ) A2 Haol A A B % Sl .

(? (id/name) yes—-pattern|no-pattern) F X idY name? 15 9] YO yes—pattern,
P2 ko™ no-patternd} YA 3L AAEF YT no-pattern A€ H ol Agd 5 gl
FUth A& 9, ()2 O\wte\wt (2:\.\wH) +) (2(1)>]$) & BuEA & Az g A
gl eld], '<user@host.com>' ¥ 'user@host.com'd Y X 3}A 9 '<user@host.com' o]}
'user@host.com>'I= A XA g5

EFAdas '\ oot H5Y A2 FAE U IREZA7FASCI s A ASCIHL 2 2H7F ob U ', 2 3}

REL 5 9 8715 AA 5 0 o ol o o) 1579 LA HITh

\number Z-& W% IF W&} °‘Z1?JWE} I 17 E% H‘Eﬂuﬂﬁlﬂ\%i} ANE 50, (.+) \1&
"the the't} '55 55'8F A X345k 'thethe' &= Y X514 FSUTH(IE HY —:_Hﬂoﬂ RS
AAIL). o] S5 AlA2= A 99 1%—%5}43} Aok vl vt AFEE 5 A5 YT number] A
LBl 7F 0 ) ALY, number7} 3 A B, 5 A2 A E A @EaL, 85 FL number & 2= EAHE

AU FA A2 8] Felld e, BE A °1i7ﬂ°li7}—rx}i A= gy
\& AL} A2 B o Ak d A T

\b 3l F AL} QA A W, Tolo] Aol r} Tolw AU Wol s wo] Bape] AA2 T Aol
ANA 07 \bE \we \WEA} ALe] 9 (L% 2Rk, B \wet EAHE Al ZHE Aol o] BA R Ao H
Uth =, r'\bfoo\b'E "foo', 'foo."', ' (foo) ', 'bar foo baz'2E X 3A W 'foobar!
L} ' foo3' ot YA BHA] kF YT

NEAOR GUILE LA GULE AN A§H = Aol AW, AsCTT Ee) 18 AHE 5] W7
A

¥

& % gtk rocars Bl 17t AW, o AAE A4 2A Lol o a) 2RH ek 24 W)
Hol A, shol el BRI e e Qo] SAAL 9o, \bi WA o] 2 E2HE e,
\e Wels) A el 2ol 0 e T A DA, Fxioy\ ' rpvthon oy, o2

SHAAFATL, tpy, Tpy. | EE py ! S AASA FEYTE \Bo A \bof Wt eln g, fuw
S see) vho] BAE SUTE At WE Tk ascrr S| 1S AR SRl WA 4 glgU
LocaLE Bk AR E W whel AL A4 2 A9l oo 248U

124 Chapter 6. &/~ A 2] Au]A



The Python Library Reference, = x| #] 7 3.9.18

\d

Y g 5, FUIZE FA Y F Nd]S] BE FAh) 9 4]
2 oh2 g A7 2@P Uk ascrr a7k AMEEE [0-9] %

Utk o 7lel+ [0-9
A =gy o
81| E (bytes) sl uf: 2 AR A2t XUt o] A2 [0-9] 2 55U
\D A A %27} obd BE Aol A XUt o] A2 \d] Wt dUth ascrr Z# 2 E AFEEHE [20-9]
2} F53yt
\s
FUIZ=tr) AL wl: FUZE 9 FAH(0 \t\n\r\f\v] &} B2 & 225, A& 0o
Aojol A Efolz a3 5 F ol o3l FAH 2T 5 ¢l 23 ©] 2 (non-breaking SpaceS))E} A 3]

Utk ascrr S 27 AREE ™, [ \t\n\r\£\v] T A T}
81| E (bytes) &1 wl: ASCII#2} ol A W 0 2 7k Bkt DA T T o] AL [ \t\n\
r\f\v] e FSFch
\s & FA7Fobd BE FAe AT U o] A2 \so] wbtJ Utk Ascrr E2E ARgStE [0
\e\n\r\f\v] e} 5 Fuch

\w
FUTLE ot AL al: GRS Tol 243 APk e 545} UELD e
= dojolH dole] A} @ 4 gt o] EAsL ERB U ascir B 27k AEH W
la-za-20-9_] ¥ XU},

8u|E (byteS) sjelel uf: ASCII &=} 3 & oj 1

A

A% AN FU o e
2 ALged, A 2 AL F5AE 17
SRR AT
\W Sl Bx}7h ohd BE FAbS)
[~a-zA-20-9_1% 5%
S EAe 0E 2 A9 AT AT
\z FAQ Zoll vk QX g e,

shol dl £ eE| o] A Ak TR HF ol 2ol mt AT TE BV S WolEguth:

. ASCII & ﬂ]17} AL T

i

)
ok
i
v}
&
O

~

s

It 1o,
(L
ol'o&
_‘_'11_,
L
rBLXl

\a \b \f \n
\N \r \t \u
\U \v \x AR
(\b& o] ZAE Yet = o] AHS= 1, £2 Z e Wl A gk A5 o] A7 5 o u] o)l F-9J 814 Al L)

a0 N Ol A o) A B Ak FURE SHolA T 45 ok dol = S o)A of 2 21
T, o 4 QL ASCIL -4 o] 27 o] = L} 5o)l AF&57] 913} of ] o] Slovf o 2 = A el Bl o

8% ol 270l =i AlGHE BA o2 EFFULL A WA 4700 ALk 3749 857} 9o, 814
o Aol T2 P Th 29 how, 15 B2 AUTh EAL 2 E T opAA 2, 8715 o A7 0] T
Aol g4 2 o) 32 Yo,

HH 33004 WA w9 U ol Aol m AR AT F b gl o

HA 3604 HA: '\ ' ASCI 222 2A4H &

e
WA 3804 M '\N{name}' o]AA | A|FA7} 27 JF U #ALE F/IEJ%*P% nAIHA 7, o) &
Y= G YT Ex}(of| & So] '\N{EM DASH}')Z g}
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RE2E 7R, A5 2 E AU - T R = HALHA A4 BE Vs AT A EY
GestE HAYGUTH 2] AFASHA] 2 8§ 22 392 FAF HupdE P4 S AT
WA 3.60A HMA: 2|2 A= o)A enum. IntFlag? A B S22 RegexFlag?d A" YT

re.compile (pattern, flags=0)
AatA e At A2 FAokdd Uk At A Al = ofeloll AW E = match(), search () %

At WA EE QA A7 ] AT 5 2.
HFA 0] 2L flaes 2HS A AT AT 4 LUtk ZHe v =W OR(| A4 E A& 5o TS
MEES 29T S 5Tk

PR

prog = re.compile (pattern)

result = prog.match(string)

T Hedesgdun

result = re.match(pattern, string)

SRR T Aol Tl =2 T oA o] HAMRE W], re. compile ()= A3 A3 H 74 AAE
A 75ho] AR Ao B 28F YY)

3 re.compile ()} BE FF LA Sho] AGH 7 =1
3l Wof @ 7hA] AFA T AL Sl z 2 gHWe AFA Ando yls] AH L g

re.A

re.ASCII
\w, \W, \b, \B, \d, \D, \s @ \s7} A ¢ FE Az thAl ASCIl AL AA=Z 4352 ) &
Usz sjdogkoju) 7t 9l om vio]|EE s o= FAFE YT ¢ E}J%EH:L (?a) ol gk
ol A W AT} THAAL Yo, re.UZe 1= (59 0] re.UNICODES} W& T < )
ZA) A T sho] M 3| A& FAFL A YISt LA 7 7 EAH o7 fFUIEo|RE (g
ol Ed o= 885 A g5y th 28 glsyth

re .DEBUG

Ao AF Aol o3t v 2 A HE BAFU T e ekl Se sk s
re.I
re . IGNORECASE
/2 EAHE FEA e AAE FHFUT (a-2) 9 2L AFAL 22AGT AT re.

ASCITZ&) 27} 8] ASCII & X & v &4 3}38HA] ¢ o}‘— } AA GFUZE A2 (7 7t ue A X)) 7 2
AUt re. LOCALE S H 25 AFEH A 9+ &, ?ﬂxﬂ BEALL ol e 2o RS MATHA ‘E%Q‘/]D‘r-
Ak F&N T (21) o siFFch
FUIZE Y [a-z] Y [A-2] 7} IGNORECASE ) 719} 7 A8 W, 5270 9] ASCH 2 212} 474 €]
27} 8] ASCII 22k} & %] o} “T° (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) & ‘K’ (U+212A, Kelvin sign). ASCTT Z | 27} ALE-5|
W, 87w A 29 A oAz B AR,

re.L

re.LOCALE
\w, \W, \b, \B ¥ & FA5 F25HA] e
Bhol =g S Ro| AT AT 5 ST, &
(culture)” ¥+ 2] 2] &}, 8 ¥ E 2 A A o A 1t 5

A8 A 2A Lol J EHES BEUT) o] Bej 1t
10 W11 15 5180l er . B e STt
3oz, o Ho) 19 ALES AFHA Lgvich shol
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re
re

re.
re.

re.
re.

re.

re

re

34, FUZE (str) S thsi A FUZE A7 7|2 H o =2 oju] &AS}E o] 9lon T2 ZA Y/
AojE A 4 Js5yth Add ;2 (21) o siFF T

WA 3.6004 HA: re. LOCALEL Hlo]|EY H Ao Wk AL & 4= glom re.AscIrio T35 2] k<5
[RR=

WA 370 HA: re. LoCALEZH 212 AL H
2 st Aot AR ALY v X Ao ¥ F

o
el
1>
&
)
rlr
n)

c

+ 25 By 2 A Qo] o 23}

.M

.MULTILINE
27449 o, i F2F 0w EAE AR 7‘%4 A& (Z & g HEE o) ol A AU s
B s e EAAel 23259 B2 % W AN QAL ARASE, L 2
AR RO QAL 151 FAY BT EALD Bol S (ATH) B WE L ol 4 AT
Ytk ekl S22 (2m) of P Th

S

DOTALL
L ESEAYE YRS EVS] BE BAY AAFES FUTh o FAasbgew, L= E
S A9 e FAket dA YT Akl S (2s) o s FF YT

X

VERBOSE
o) o) 18 AjgelTl s Ee] el AM L A 7HH 02 Belaln 34 274 B WAA 1ol T 8]
e ATAL AR5 Ik A o] 9L A H 2o, AL e Zeh 20 1S w} o] 2A| o] =
H A k2 o e A 7E ol AAW, *2, (20 B (?P<.. > L EFZ Yo & ffﬂ o 2] Yt
£} 2o 20] Eo] 97 bt ol 2ol = 25 A 9k o £elA 7} Qi #7h ol ERe ol e,
7P A% a9 folA & 27419 BE FAZEFAIE YT
AL AR5} AT T F AT A E A5 A oR 2L =Y
a = re.compile(r"""\d + # the integral part

\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile (r"\d+\.\d*")

Al ST (2x) o HFFYUCH

search (pattern, string, flags=0)

string > %3 22 W3ko) A4 patterno] DA SHE A AA 9 F 23, g Ihe A A AH S BB
th 2249 o= A = s d 3} O‘ilﬁ}xl %2 W Nones WHHHU T} o] 212 2 AFE 2] o | 2] 3 ol A
2ol7H09l YX 2 F AT thErhe Ao F9 3N

.match (pattern string, flags=0)
string A 2} FLE ol A 07)) o] 4] —rx}7} 7t A pattern3} DA, s 7 A 2] A A& REEF U A}
Qo] A3} AX5H4] 90 W None WG T o] A& We] 7H09) U X b th ek Ao fo) 3

AN L2
MULTILINE REOME, re.match ()& Zt 9 A& HEo] of et FAE Y A] & B2 Ak L X
sl §-2o] 3 AL

string®] RE XA A& o, Al search () & A& A £ (search() B match() = 723}
Al )\] 0)

. fullmatch (pattern, string, flags=0)

A string] A7 4] patiernh & A ke, HF e <% A7) 2 wHgUTh LA o] A A5
9L ¥ None BRI TF; o] 12 4 o] 7H0) U X b Tharhe 2ol £ 31414 2.

B A 3.40] =7}
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re.split (pattern, string, maxsplit=0, flags=0)

string< pattern 2. Z U5 U T patterno| A E 23 57 AFEE W dHe 1
g 2~EQ AR Z WS Ut maxsplito] 0] o}, 2 ol maxsplit 3+
B s AT 842w o

>>> 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)
['Ol, '3|, '9':|

S EHE 1Fo| Yu BAG A A REAA QA 5, A3 0 BADR AH U B4
Qo] 2ol ohsl A= vhbA g U ek

>>> re.split(r' (\W+)', '...words, words...")
rv', '...'", 'words', ', ', 'words', '...', '']

aRHo, TR T 2A4E G4 B Pl AE Y 2L o) A oA B

o] thek ¥ (empty) A= o] A Wl A&} A Gf= wiwt EAE S £

>>> re.split(r'\b', 'Words, words, words.')

(', 'Words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\wW*', '...words...")

['l’ l', 'w', lol, lr|, ldl’ lsl’ l', l|:|

>>> re.split(r' (\W*)', '...words...")

[", l‘.‘V, l" V', 'W', 'V, IOY, l" VI-V, Y" 'd" V', 'SI, ""I, 'V, l" VIJ

WA 31 A7 AHA flags S F7HA S YT

WAZTNA A W BALT DX 5 Qe Ao 2 BT

rlr
N
o
o
Rl
N
i)
mf>
T
v

re.findall (pattern, string, flags=0)

Return all non-overlapping matches of pattern in string, as a list of strings or tuples. The string is scanned left-to-
right, and matches are returned in the order found. Empty matches are included in the result.

The result depends on the number of capturing groups in the pattern. If there are no groups, return a list of strings
matching the whole pattern. If there is exactly one group, return a list of strings matching that group. If multiple
groups are present, return a list of tuples of strings matching the groups. Non-capturing groups do not affect the
form of the result.

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.findall ( (\w+)=(\d+) ', 'set width=20 and height=10")

[ ('width', '20"' ), ('height', '10")]

WA 37004 W7 o] 1A ghe AR o] A ol A Hlo] gl AX) ol A2 5 Y&y,

re.finditer (pattern, string, flags=0)

stringo) 4 71 %) 2] S RE partern®) BE AR A7) 23] & AE 3k o] €] e o] 8] = LI Th. siring
e mN LERO T A2 51, AAt FE AT WEF U vl A7k Aol =P UTh

WA 37004 WA blo] YA S A

rr
o
N
o
N,
1o
o
2
30
rr
ne
N
i
o
=
L
X
]
>
30
u:[>
<
L

re. sub (pattern, repl, string, count=0, flags=0)

stringo| A A X A &= pattern®] 71 D& A X E replE X 3oto] QL 1) 5 .
ZE2] Z3bd, string©] A A= A ¢kl HP?} Uth repl> FAFG ol U g7 2 5= s Uth A E o)™
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BE o gHA ojaA o]zt AElgUth F, \ne DL NP FAR HEH L, N\ v A 2lHoR
W&, 55 & 5 e ASCIL S A+ 01/‘711 oz uFoll AF&8t7] 3l ol = o] glom o2& A
UL \e 8} 22t A A g2 o)aAlolze I E JFUTh \63} 22 A2 s d oA
I8 63 A s FE AR g U A€ =Y

>>> re.sub(r'def\s+([a—-zA-Z_][a—-zA-Z_0-9]*)\s*\ (\s*\)
r'static PyObject*\npy_\1(void)\n{"',
'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

replo] T4, pattern®) A17) P 2 AT BER U o B B U2 47 A4 A,
A EAAE BB o 2 S0

>>> 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'

e FXE =+ 98 249 5 5t
e A2} count= A2 A DA H o =H YT count= S57F obd o] of gt A
HAY 0o, BE WA o] A @F Ut g s\l A= o[ vl X} AFHBA] ¢S o
AZHEE, sub('x*', '-', 'abxd')=

o
u
-

“a-b--d- ' BETHI T

FALEE repl AAFONA, f1ol A H FA} o] 2 A ]E o 2% 9o, \g<name>+ (?P<name>...)
THLE B % nameo] gt 270l Aot FE FALE = AU TH \g<number>+ | 1F
t‘dig /\]- %H%D]' Fq-il-/ﬂ \g<2>: \23}50 };(] ok \g >09]r 7o x]ihﬂ]/ﬂ Ugs}x} ‘E%Q\Jr%,
o 85 \otoe RES A9t 47 H8 EAAE AR T

B 300041 4 A A flags 91448 FAHE VI,
WA 3SNA W QA A e AFL W BALE NPT

WA 3.600 A HA: pattern®] '\ '} ASCII S A} (letter) & FAH & 5 &= o] 27 9]
e,

WA 37014 A A repl] '\ ' 2k ASCI 2 A (letter) 2 7/ F & o §l= o] &7 o] 2= o] A ol 2 Y Y T
WA 37004 M el Bk vl A= o] vlo] A ¢k A& AH D uff AEFH Tk

re . subn (pattern, repl, string, count=0, flags= 0)
sub ()& 2L AAES £33 A W, T2 (new_string, number_of_subs_made)E ¥WEshy )

WA 31 A7 AHA flags JAAHE F7HA S YT
WA 35004 M dAeHA b 252 W AL E A EP Yk

—

Hil

= olAl ol H ¢}

re.escape (pattern)
patemel 4 54 B7E ol A<l m AR YUk AL A At 2772 WA<A g
o g HE EAEE dAA 7 H = A T&gUth A& =49

o
4
30
rr
51
1o

>>> print (re.escape('https://www.python.org'))
https://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#S%&'*+—."_"|~:

>>> print (' [ ]+' % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 ! \#\S$2\& "\ *\+\=\.\"_"\|[\~:1+

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

>>> operators = ['+', '=', "'"x', /v, vxx1]

>>> print ('|'.Jjoin (map (re.escape, sorted(operators, reverse=True))))

ZIN=INHINFNF A F

o] St sub () & subn () o] X FAFL o] AFESHE QFH 1, & S AT o] A o] Z 5 oF P T
s =9

>>> digits_re = r'\d+'

>>> sample = '/usr/sbin/sendmail - 0 errors, 12 warnings'

>>> print (re.sub(digits_re, digits_re.replace('\\', r'\\'"'), sample))
/usr/sbin/sendmail - \d+ errors, \d+ warnings

WA 33004 | ' AR He oladAlolz H A sy

WA BTANA WA BFACNA 58 o u B A S gl AT o] AAo) = Huth AnAOoR,

l!l’l"l’l%l’"l"’l V’I/I‘I:V |;v‘v<v’|_1,v v’l@vI;l"”tl}]tO]_/_\_?—“O]EE]Z]?%:Q],]E}—_

re.purge ()

B4 A& g

exception re.error (msg, pattern=None, pos=None)

7)ol Q= T4 5 ool AdkE B0l FEF A4 0] ok AL (o E Fol, AL o] RA g
23715 ﬂm%$%%ﬁwﬁﬂmﬂ4“ﬂvﬂﬂaﬂﬂﬂm%ﬂﬂﬂ@ﬂ%%ﬂ%ﬂ%ﬂ
AN A 7F 2FH A o4& ulf ol 27 B ASA = Utk oY dx"b 2o = v 22 F7
= RES} dHUTh
msg

ZRH A ok ol 2 HA A
pattern

A e
pos

A5k o] A2 )45 7he) 7] panern] )2 (oned 5 G5 LITh).
lineno

posl |G 3He & (None Y 4 A Th.
colno

posoll S FdH= & (Noned 5= YHUh.
WA 35004 M7 F7F o B REZ F7HE S th

6.2.3 A4 AA

A5 AT A AR £ ohe A9 o =S HE

ru]ru
=
d
<
k)

Pattern.search(ﬂﬂngL;umLendux]])

string S S5 22 703ko] o] A7 A o] B A
_r;(}oa,] or 9% e} °1x]6}x] 0;2?1; Non
20171091 YA & 2 AThe ChEthe Ao 59 FHAA 2.

AE A AR T A posts AL ARG AL JEAE ATIUTH /LGS 0Tk o] e
EAAL Sehol A5 A3 A3 FEAAL ATk o A A A BADY WA A LR
AT A0 A WEA AR 3A L BTk

a9 o
= ot 7HA AAZAE Al dF U Tk AL ©] endpos A 2ol <l
3 posol| Al endpos - 17+A] 9] 249k AW H Uth. endpos7} posH. T}
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ZoW A= etk 23 A oW, 7t AL B4 AA Y o, rx.search (string, 0,
50) & rx.search (string[:50], 0)% ZS534yrch

>>> 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"

Pattern.match string[ pos[ endpos]]
string®] Ao 4 07 o) o] # A7) o] AF Al I = 94 A5 N h EA Do)
e 7} LA 81A) 9.0 W None g ¥ T o] AL Do 7109 YA g thHF U Th

A A pose} endpos W7/ W= search () WA =) A8} 22 o n] Tt

>>> 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'>

string®] Y] YA ANA QA& oW, Al search ()& A AL (search() T maich() = 323}
A A Q).

Pattern.fullmatch (string[,pos[, endpos] ] )
A stringOl o] Al A5, el F ot LA A& WUt BArg o] s X 6HA] koW
None& WEHeh t}; o] AL o] 7409l A A 9k T LT

A B A pose} endpos W7 WG search () HIAZ A&} 22 o n| U Th.

>>> 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 71

Pattern.split (string, maxsplit=0)
split () @4k e, 259 e AL

Pattern. findall (sn'ing[ pos[ endpos]])
findall () &o FARR, A4 d S A G U Th FAIR search () A H A g2 Al
Bt A B A pos2t endpos v 7N E‘*;TE o= i o

Pattern. finditer (string[ pos[ endpos]])

finditer () ot FASHH, AL d A& AFS YT SHAI R, search () A H A F9S Al
g3k A B A posst endpos v 7} A= WrobE U o
Pattern. sub(repl string, count=0)
sub() 49 e, A58 T Ag T,
Pattern. subn(repl string, count=0)
subn () B9k 22, 292 A EL AT
Pattern.flags
A4 QA EA L 0| AL compile o Fol ENL, HAY RE (2...) AekA Eeha D A

o] FUFTE FAE Y ul] UNICODES} 22 BAH Zg 29 =gyt

Pattern.groups
SEel e 224 1% 5.
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Pattern.groupindex
(2p<id>) 2 A E 7] & 2% o] 8¢ 15 Wzol vjFstE 94 e sdel] 715 250 AHgH A
ghom g e= Hlo] duch
Pattern.pattern
e 477 A5t E hE 22
WA 3704 WA copy. copy ()& copy.deepcopy () XDl F7tE J5Uth AL H F+4 AAl+=
AAA o] 2ol ket

GA B2 A 7k TrueE 7 U match ()& search ()& €27} g2 ul] None H13+3}7]

= U JE

o Zoll, Zrstif F o8 X7 =R AAE 5 dFUTh:
match = re.search(pattern, string)

if match:

process (match)

QA AR e e WA= o Eel RES A AT T
Match .expand (femplate)
sub () HIAENA == 2AAH, HE8 F:X}"ﬂtemplateﬁl aiﬂf\li =5 2
HESHSH U ok \n3 22 o] A A o] = %34@_ -E—Z}Etﬁ?&ﬂ"’,TZP FR(\1,\2)2} ol 5 3
(\g<1>, \g<name>)+ G I1F2 © 8 gt
433004 8: QA 258 0 BAEE 28T,

L
ol éé

Match.group([gvup] ])

279l ot ol 48] A2 g YT 99 Ak slow, Aok Bl EALYU: AL
o] 78, A3kt A St F2ol gl FEAUTE A7} 908, groupl 9] 71 E G 091 Th
(AR LA 71 928 o). growp A7 001w, 3 ¥ %agﬁﬂ@ﬂ%w%@wwxawggﬂ
309 [1.99)0] oW, Y BB 2 H 15 ANkt FAAYUTh 1F NI S50l AL
ol Fold 2F s HO AW, TndexError o9 7 AU T siE o] A skA] o F2oll L5 ol
2E o Qo s F A= Noned Utk 2ol ofg] W A5k s d o] dFo] £3F o] Jlod,
upz] 2 A %] 7} vkgkg U o

>>> 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')

AF40] (7p<names . ..) EUE LB, groupN AAE 15 O/ BoR 152 AU
Tgﬂgqqurﬂ@ﬂﬂ7ﬁ§4 IF ol 2 AR R ¢o W, IndexError o & 7}

Hge) Hatd o

299
3

.

=

-
vEA
=

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name")

'Reynolds'
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NEYE IFL AYAR F2T FE AFUT

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds'

)

Yt

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
lc3l

Match.__getitem__ (g)
o] 21L& m.group (g) & ZFUTH dA oA A TFol B GA AA2 T 5 A FH:

>>> 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'

A 3.60] &7}

Match.groups (default=None)
Lol A s dof| Qe 272 #7HA, 4219 BRE N H O5<s 2dote Faee WU default AR+
Aol FolshA] ¢k TFoll AHEE U 7] 2% None U th.

dE 59:

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
('24', '"1632")

et a5 1 0lFo RE AL AHA R e, BE I5 0] QAo FISHA S 4 A5
o o] 1§ & default 91747} Fo1 X X S & 712k Noneo] | Utk

>>> 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'.
('24', IO’)

Match.groupdict (default=None)

X9 RE o] E = HH IFL EPFL, A B 159 0|2 L 7|2 AT G Y S BEu
defaultOJX}t A x| Fof A 9 IFo AHEH U 712 -2 Noned Ut o & EH:

>>> 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])
group?}t A2 oh= FF A Y A& 2 P A S SR T group?] 71232 04U Th (A DA
A S S Th. groupo] AT & 4, -1 gtk DA 27 mt Ao
7147 15 gl A, I g2k A St B2 AL (. group (9) 2 FEFUTH 2 td 25Ut
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m.string[m.start (g) :m.end(g) ]

group©] '@ ExE 3} X 5H m.start (group) 2 m.end (group) & Z2o FYSHAI L. =
Eo],m = re.search ("' b(c°)', "cha') °]& o, m.start (0) 2 1°]2, m.end (0) 221, m
start (1) Fm.end (1) & EF20]3,m.start (2) = IndexError o2 S WA A AUt}

AR} v Y F= 40| A remove_thisS A A= o

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span ([group ])

A2 7FmE wf, 2-F& (m.start (group), m.end(group)) S W3t} groupo] L X of 7] o3}
A e, ol AL (-1, ~1) Aol 1542 growpe] 71 G 022, AA LA AT,
Match.pos

At A AA Y search ()Y match () WA= ALDH pos 3L ©] 22 RE Q17 o] A& 2H7] A| 2Hst
stringof] o} gt A1 A Y T}

Match.endpos
A4 AA| 2] search ()W match () WAZ ] AZH endpos g ©] 212 RE Al A o] Jo]7}A] kS
string©f] o g} Q1 A Q] o}

Match.lastindex
npA et o 2 X3t 22 152 A4 AU A, = 70 AE AR ¢S None. A& 90, A4

) R (

A (a)b, ((a) (b)) ¥ ((ab)) & TAE 'ab’ oﬂ H8= ¥ lastindex == 1°] HA T, (a) (b)
Z*?V“‘ ° 7o FXEo HgHE v lastindex == 27} H Yt}

Match.lastgroup
R Rt o 2 AA|shE 22 IF 2 ol F, v IFol olF ol iAW, 250l A dA8HA] 982 W None.

i

Match.re
match ()W search () WA E7} o] x| AAEAE A A S %

pul

O_u

T4 AA.
Match.string
match ()W search ()] AGE 2214,

W2 37004 W74 copy. copy () % copy. deepcopy () Al4o] 748 &t QX A7l & AxpA ol ea
T

6.25 74 oAl
% A}

o] A NN =, b5} &2 =51 FFE AHESH F T A bS] A AAE AT

def displaymatch (match) :
if match is None:
return None
return '<Match: , groups=%r>' % (match.group (), match.groups/())

oo L SEA FALE Y= 27 22 IS 28k vl ZH S E AT “a” ol o] &,
“k”“f:‘ 701'“q”1‘___ %, 13 7’1__ ;(]J “ ”\_ 10 “2” ]/\jl “9”\: 1 %k-/] 7]'—& q’ﬂ'%q‘:}-

Folxl AL o] FaT AR HeH, vk} 2o & 5 g yth:
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>>> valid = re.compile(r""[a2-9tjgk] S

>>> displaymatch (valid.match ("akt5q")) # Valid.
"<Match: 'aktb5g', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match ("akt")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.
"<Match: '727ak', groups=()>"

vpA R s m27akn o], 5 2 ke S T AL TR o AL AR AT AN AW, 2 E

The 3 o) AFEE 5 U

>>> 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',)>"

ol 7 oj® A= TAH o] YA ol w, the 3 ol AX AR group () MAEE AT 5
&k

>>> pair = re.compile(r".*(.).*\1")
>>> pair.match("717ak") .group (1)
l7|

# 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(l)
lal

scanf() A| E&lo] A

shol Aol = AA scant () ol HFFH= Aol YU Th AL YA 02 scanf () TR FALR 3
AT, B BHES G ol L scant () EA B2 BT 9] ha WA w AT AT,

scanf () EZ | A4
%c .
%5¢c A
%d [
%e, %E, 3£, %g [—

[

S}
+12\d+

+12 (\d+ (\.\d*) ?|\.\d+) ([eE] [-+]?\d+) ?
+]

+]

$i —+1?2(0[xX] [\dA-Fa—-£f]+|0[0-7]*|\d+)
%0 [-+]12[0-7]+

$s \S+

$u \d+

$x, $X [-+]12(0[xX])?[\dA-Fa-f]+

e g BALNA HA T 5AE FE 4
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’/usr/sbin/sendmail - 0 errors, 4 warnings

o2 5 22 scanf () TR AREE AJUT

%$s — %d errors, %d warnings

FERAFAL e 2E U

’(\S+) - (\d+) errors, (\d+) warnings

search() tj match()

sho]# A4 o 7|Mhek F /1A 712 AAS AF YT re match ()& FALY A% R R AT X2
AN 1, re.search ()& BAFLS) ok 2ol Atk QX sHEA] SAFUTH(0] A o] Perlo] 7| RH 0.2
S AU Th.

oAg =4

>>> re.match("c", "abcdef™) # No match

>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

R A B AL search () 9 A AHE SR BAAG AR R AAR AT S 5 writh
>>> 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'>

I¥ VY MULTILINE BRE A match ()£ A4 A2

FEM T DA AT, A 2 A F s At A S
search () o ARSI ZF £9 A& Rl A DA

>>> 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'>

split ()= wAES, deddder FEd e|l2ER 23 : =3
o A ol A Kool AE HolHE stol oA G i AT = e HolH 722 W&t d v
T2 Uh

WA, 7] dFo] Utk B oA & = AFUT, A7 E A mERE Fd 24 E EH S

Ae T

>>> 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"""

St ol el g o PR th oAl vel A e % Fol

ot

Bo| HEZ BAYLG PrER
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>>> entries = re.split ("\n+", text)

>>> 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']

i)

MAEO R, 7 L ol F, 4, AFNE D F4E THE PAER RIFUTh Fao] Sele REAEA
1

Ago] AT E Q7 U?H—v—oﬂ split ()9 maxsplit mj7) W& ALY}

>>> [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']]

22 B A3 g AEo] JEURA 52, A Fo 223 XUl maxsplit 2 45 ALL3 W, W x|
78 o5 e 2 5 AFUth

it

>>> [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']]

AG ol §4o] ATz A FFUTE o] oA : sub () o HAES “H 4L,
A B} AT EAE AN G RE BAY A4S P42 R G5

>>> 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.'

o

L} 5]

yll

2

findall ()& search ()8 R WA
ofd HAEA BAS B AL e

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly\b", text)
['carefully', 'quickly']
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YA drEnThAE] mE AR e AAE AR B, finditer )& EAD A A
A7 AFHEZ FSHU ol A Aol AL, A7H7k of @ HaEel M RASL T X8 BT 23
Ao, g 22 WAL R finditer ()& AU

>>> text = "He was carefully disguised but captured quickly by police."

>>> for m in re.finditer (r"\w+ly\b", text):

e print (' - : ' % (m.start (), m.end(), m.group(0)))
07-16: carefully
40-47: quickly

& 249 B8 (rrtext) & AFAE el AQ JHR FAGU 12 Glol, A4S mE o Ge4)
("\"E olaA o) Z 37] Bl T ol EE shute] F LA E Bojof Pt A& S0, U F ZE 2
ANso= 2k

>>> re.match (r"\W(.)\1\w", " ££ ")

<re.Match object; span=(0, 4), match=' ff '>

>>> re.match ("\\W (.)\\I\\w", " ££ ™)

<re.Match object; span=(0, 4), match=' ff '>

g8 d g Eﬂ/\lﬁ‘r‘”xl/\l?lﬂ% At Ao A o] aA o] Z F ook T Th F FAE E7H = AHE S, £\
\"ol Huth E A 7S A}*%}Zl Fod, "\\\\"E A&l of st thy ZE EE2 7| T AR

Z5yrth:

>>> re.match (r"\\", r"\\")

<re.Match object; span=(0, 1), match="\\'>
>>> re.match ("\\\\", r"\\")

<re.Match object; span=(0, 1), match="\\'>

= ajol A 245l

Zaveliu SIS B4 B A I5E ERYIG. 2L AN Al E 3

ﬂ*E@%t@%ﬁﬁiﬂﬁﬁﬂﬂﬂﬂﬂﬁ%ﬂ%%ﬂ%AﬂAH@%ﬂoiéz}iﬁéaﬂ%ﬂ%

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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(o1 A S o] A A Al

('END', r';"), # Statement terminator
('1ID"', r'[A-Za-z]+"), # Identifiers
('op', r'[+\-*/1"), # Arithmetic operators
("NEWLINE', <r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
('MISMATCH', r'."'"), # Any other character
]
tok_regex = '|'.join (' (?P<%s5>%s)' % pair for pair in token_specification)
line_num = 1
line_start = 0

for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':
value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:
kind = value
elif kind == 'NEWLINE':

line_start = mo.end()
line_num += 1

continue
elif kind == 'SKIP':
continue
elif kind == 'MISMATCH':
raise RuntimeError (f'{value!/r} unexpected on line {line_num/"')

yield Token (kind, value, line_num, column)

statements = '"'
IF quantity THEN
total := total + price * gquantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements) :
print (token)

rlo

EavelAe e 2L 292 A4k

Token (type="IF', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type="'THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=38)

(

(

(

(
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="'ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)
Token (type="'ID', value='price', line=3, column=25)
Token (type='0OP', value='*', line=3, column=31)
Token (type="'ID', value='quantity', line=3, column=33)
Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=8)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type='0OP', value='*', line=4, column=21)

(

Token (type="'NUMBER', wvalue=0.05, line=4, column=23)

(BF= sl el Aol AI%)
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(o] A sl o] A A M A%)

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 F=: Lib/difflib.py

O] RES A AU E AT FHAG TFTE ATFYTH
HTML % &9 (context) 2} 5 & (unified) diff & B
ok oA el s) 52w wahe w, £1lecnp

class difflib.SequenceMatcher
O A2 A AL 847 S A 7hs o] 7| vkt R E P A/ A RS v 0T 5 = FaAst AU Y
o} 7| B &4 8] =2 1980 d ol 3 Hlof| Ratcliff 2} Obershelp 7} < Al & E o) & wl] & (gestalt pattern matching)’
olgt= HAgH o] F o2 RS du SR ALY Setvbed, 1H T I Y FE Eds YT
ooltlol = 42" R 27k G 7 71 A% A 08 AR ohe M AALE 2 AU ol 22
2 a9 Fol b BT} 2L o] o u] o A& F ] A G 8 AUtk (A2 A 2] = Rauclif 9}
Obershelp 31 2] F2] 7 duth) 28 th3 22 ofolt]o] & Y X| o= A B A9 AZ T} @ 50
FeAAx 27| A7 A2 AL th o] 2 o] 4 AR A/ DL E AFE8HA = EA T AHEE ol A
“IE R Hol=” YAE AEste A EFol sy
Elo] " : 7] Ratcliff-Obershelp & 11 2] &2 & ¢F2] A3} (worst case) ol A A5 Al ko] AL, HF 24 S
(expected case) Al F AlZFY U Th SequenceMat chers 3 98] 8ol Al Al ztolw, B4 ¢l 522
Alg2o 3522 XTH 249 Fof wpet BE4Fs 4] o 2 geputh; 3 4342] 49 (best cast) = A 3
Az,
e A Fel2Y: sequenceMatchert R ANALFES AFOE FI 8 Aeshs 4P A 4N
2 A AFUh AEA RS A G2 o] AA2o e A5E A ST (R 0A FE o] 59
FEE FEo] A B2 1% oS ARSI A A22] Do) 7 42005 o] 4o, o] FEL2“EFP
Aow BAHL AU AAE A9 A2 AR} o] R4 PHL sequenceratcherg
o] autojunk ¢1AE False® A A dto] & 4 5 )
WA 3.20] F7}: autojunk v 7| M4

class difflib.Differ

b o

fu

axis}

ko3
5

e
pu—

-

il

SequenceMatcherg A&t}

piffer dEte] 2 £2 22 == A AUt

EEES
BRI E
o ARE e e =
T = AR 2EAE
7 Ega A s &
27 AAEE 22, A4S E Yo Aoz §EE R A, T 4 AL ool E e

F&Uch o 2 D20l 9 FA7EE Y

=)
ot
ot
o
N
4>
30
>
<
=
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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 F i Al dAE AU vad A A Al g A FsyTh

find_longest_match (alo=0, ahi=None, blo=0, bhi=None)
alalo:ahi] & blblo:bhi]olA 7} 71 4] &8 5 th

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 °]1 blo <= j <= J+k <
bhi OMDP. 01573%?}5?—/\171‘:55 (i', 3", yol s, =7k 2k >= k', 1 <= 1"
i ==i'®Wj <= ' = AHFYch 5, %a‘m A3 2% Eo A a4 7 BA A

;‘h a®l A 7+ WA Al Zske B g A &5 FolA boll A 713 AA Al &3k

rlo

4
2=

rln
N

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

ik 7} A S W, A 71 2 LA %) 4719 ol A Ak B2 287} o) et
Rhotof ek £k Al ofo] U th ¥ the 1 B9 oM Fa e v AN A Tbs
@ A2 $APUTh 1A A3t B8 Fuze AN AR 2L BN 5HL WS

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
o] YN E&= ﬂ%] F= Match(a, b, size)E W33t
WA 3904 WA A} 7| B3l Z7P51‘ii yrth.

get_matching_blocks ()
FHOA S QA= A EAALE 7Eote 3-FEY grE
j, n) @Aolw,ali:i+n] == b[j:j+n] & XFYh 3-F=
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A9} 3- 722 tujo]y, <1en< ), len(b), O

Utk (i, 3, m)& (i, 3', n") 7t EREA J@?‘a
P 3-FZol oyl i+n < i'EEt j+tn < 3'YYych &, <
E5& vepdyrch

0
WA 7} 2] A E | uA)
AHsHA g2 22

>>> 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 ()

¢SPEUTAL LUE AL -HE A2mF LAY, TREE (g, i1 12
31, 52) AAYUTE A AAFEL i1 — 31 - 0 0|3, w2 B A ilo] o] 4 FES
2% o, A% 1 o o

J
tag F-& EAFA 0] 11, o & o m YUt

#* =
'replace' a[il:lZ]%b[jl 3212 X 2H&f of gt}
"delete' alil:i2]1E 2AS o gyt ojul] 41 == j2 4 —.‘-’,— SFA A L.
msoret [D1ILi321 € 2 1iL:i1) ol FFAISNOF Sk o[ i1 — 12 U FETIAN
[e)
'equal’ alil:i2] == b[j1:j2] (HEAFX7FZH Y.
g Ed:
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, Db)
>>> for tag, i1, i2, j1, j2 in s.get_opcodes|():
print (' al : 1 —> bl : ] -——> '.format (
tag, 11, i2, j1, j2, alil:i2], b[jl:321))
delete al0:1] ——> b[0:0] g > !
equal afl:3] ——> b[0:2] 'ab' ——> 'ab'
replace a[3:4] ——> b[2:3] 'x' > 'y!
equal ald4:6] ——> b[3:5] 'ed' ——> 'cd!
insert af[6:6] ——> b[5:6] Y>> Tf!

get_grouped_opcodes (n=3)

Hdln &) £H < 2t 15 Al v ol HE gyt

get_opcodes () oA Wt&H 21F o2 SWE|A, o]l =L ¢ 22 W3 S 2HZ YR,
W73 ALeo] gl S 7S Al AT Y

52 get_opcodes () &+ 22 P4 o 2 vtgg Uth

ratio ()

[0, 1]19] H9 9] float 2 A|AX FAHS HEE EHFUTH

T A0 o) § o) M A 15 o, AR 20M I TIH. A 027} 2o
W 1.0013, FF Aﬂ%i Ho0.09 4t

get_matching blocks () Y get_opcodes () 7} o} A T 2= A k¢t o™, Al 4Hs)+= ] v R 9]
wWol FUth old wl, quick ratio() W real quick ratio()E WA A|Edto] et
Ag = ayeh

e

A O ratio() &0 AIke AR Aol et 22k 5 QlF Ut olE S0l
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>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()
WA e ratio ()9 43S WU

real_quick_ratio ()
ofwhe] ratio ()9 ks WHEE U T

F Aol e G A B &S vkt Al 7HA M EE AR TE S5 Stz R o
AE5Yt} 8FA T quick_ratio () @ real_quick_ ratlo()—t— A H 4% ra =

T}:

—

>>> s = SequenceMatcher (None, "abcd", "bcde'")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_quick_ratio()

1.0

6.3.2 SequenceMatcher < A

ol AN = T E “AHAE 5, F EAL S AT o

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () [0, 11 8919 float S Waste], Al A2 4L S ZRAFUTH AP ALR, ratio() #ol 06
o] Aol A|AA T ZAHEA QxS =&}

>>> print (round(s.ratio(), 3)
0.866

A A7 DA Sh FFoll v &4l o] JthH, get_matching_blocks () 7} 83 th:

>>> for block in s.get_matching blocks():

ce print ("al ] and bl ] match for elements" % block)
al[0] and b[0] match for 8 elements

al[8] and b[17] match for 21 elements

[29] and Db[38] match for 0 elements

@

get_matching_blocks () ol 3l 9t3td viA| et 722 4 )<l (len(a), len(b), 0)°]lH, ol
DA FE 2 A (AT 840 71021 $AB A

U
AR ANA2E F AR ADAZ A s S 43 Ao, get_opcodes () & AHE A Al 2

>>> 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 al[8:29] b[17:38]
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tlo
ol
:olj__tl

e o] RE9 get_close_matches () &4+ SequenceMatcherE A3 7Fdst I &= ZHA
F88 492 2UHE T HolFUTH

» SequenceMatcherZ WA &2 & T2 WS 95k 7hhst v de] 2.
6.3.3 Differ 74 A
91’3}% A2, B 2, F & diff = $F 9F 234 9],

003t o] A 7} ol 2 ol 4 AR A7) 7] %
& oAl 9% A4S LEFY L

Differ7} HE dEl= H 4 diffgl 6‘} A] ¢FL9f
7hs S B E 3Ll A ?Q_ZIEASMHH Ayt w=2 o8
UL 571 AF S A-T A= Zﬂ‘GPS}‘?i 7HE o 7 diff E 7
piffer ¥ 2o+ o33 T2 AR A5 Ut

class difflib.Differ (linejunk=None, charjunk=None)
A B A 7| = w7 W= lingjunk 2} charjunk= 2 E &4 (= None) & H e A Y Y
linejunk: T4 Ez}oﬂ AALE Whops ol FAg o]l AaW S WHEst= &Y
ojm, ol olH £ AR HFEA o= v Pk
charjunk: F2H(ZA 0] 18] F2Q) & WotEolal, AV A IW Fs vhstet= Ut 71232
None©¢|H, o] o] AL AR hFeHA] o< 9 vyt
ol#jg AA B T+ Aol 7 A3 YA HEE Fo] AL Aol 7t v= F )
&t 9ol QS find longest_match () WA EL isjunk v 7] WHaof o3l A&
A]A]o
= S

piffer AA = dE A EE 3 A Ut (e rEo J U th:
compare (a, b)
Z9 /\]?ﬂ FNE vk, del(E
ZAA2 =2 GASE BV /IE Y & 2AE S TSk FUT o8t A= oY 7 4
A< readlines () HMAER 4 5 st AE At A L F AR writelines ()
HAEE S ITHEZEJANE F IEF E @1 oE EYes v AEE 248 Utk

rﬂaH

N*nf

6.3.4 Differ o] A

ol A= F Mo dAEE HwPUch WA HA2ES AAS Y, & WY 2AR BUENE DL &
2Earg e Al AAA YT (o] 88 Al A= 3tA 8 AH Q) readlines () FIAEEE A& 2= Q&Y h:

>>> 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]
-\nv
>>> 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= = Differ A4 9] AARHAE w5 T
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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

oxtirap LES LE Y E FATE Fehnel Textirapper o2t d A Aol YrE AZY

yth stF 7He] g2 E F2EE e 3 (wrapping) 1 A U A2 (filling) T, A 8] 425 88 oF Ptk

J8x o 8 Y3 TextWrapper ] HAE AFL &) oF Syt

textwrap.wrap (fext, width=70, *, initial_indent="", subsequent_indent="", expand_tabs=True, re-
place_whitespace=True, fix_sentence_endings=False, break_long_words=True,
drop_whitespace=True, break_on_hyphens=True, tabsize=8, max_lines=None, place-
holder="1[...]’

)
ext(EA Q) o] Qt T Boe RPN BE 29 Aol 7 Hoh widh A7F HES Gk HE E
HHEo) gt 23 29 P AEE WRF

Optional keyword arguments correspond to the instance attributes of TextWrapper, documented below.

wrap () 25 BA o o] &t ALA| S Y| &2 TextiWrapper.wrap () WA EE FZ3HHA L.

textwrap.£ill (fext, width=70, *, initial_indent="", subsequent_indent="", expand_tabs=True, re-
place_whitespace=True, fix_sentence_endings=False, break_long_words=True,
drop_whitespace=True, break_on_hyphens=True, tabsize=8, max_lines=None, place-
holder— [ )

texto]] Y= TL S ﬂwﬁ}i g3 E 23S 2= EAES R YLh £i11 () S g9

EDE LD

"\n".Jjoin (wrap (text, ...))

E3), fill ()& wrap ()3 2 719 = QAAE whol5 Yt}

textwrap.shorten (text, width, * fix_sentence_endings=False, break_long_words=True,

break_on_hyphens="True, placeholder="]...]")
Z 0} 2 widiholl 97 701 4 text % F5} A 1} AHE U T,

WA texto]] Q= FW o] FFFUTHEE FWo] Fd A oja= AP Uth. A7} widthol] 5o
Wk Ut 1%*-11 grod, Umz %ﬂﬂplaoeholderﬂwidth ol st= 5 FE5F o] 7F 2ol A
AHAIE Yt

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

WA A QA obelol AER Texcirappers] AW ol HEC] AR B
E 7} TextWrapper £i11() o] AEE 7] Ao FWo] Zokxu g, tabsize, expand_tabs,
drop_whitespace ¥ replace_whitespace Ze W 73‘6]-— 2L o}l a7} Q2o Fo AL
W7 3.40 F7%

textwrap.dedent (fext)
text®] E ZoA 2 A8 F

=
o
)
)
i)
A
u}

AT HEFREE F2 TALE A2 FEoA A3 Eod27] & FEZ A AISHHA], 25
ol9] 9% 1 Abelo] B o] AHEE 4 g T
93 EUS 2F Ao R A5 A, o) Fo) 24 2ol FOTUAL " hello" 2\ thellon
Eoll= 38 A Fo] gles Ao R IHEI T
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UG LY 2L AGolA FAH T 2N A AR EA2 F7eRg ok
e Ed9
def test():

# end first line with \ to avoid the empty line!

s = lvl\

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 A EE Zo] A2 R 8ol prefin® F7H h

text.splitlines (True) & 3 &3] &2 B3}
7|RH R, prefixe FHOZR FAHA ¢ BE (AT & 23 ol F7HE U Th

=i}

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

AB A predicate 1 A= 18 E& S 278 A Aot o] AHEE 5 A5 ol & 59, ¥ £
Fu ek 9t Z0) = prefing F743H1 & AUtk

>>> print (indent (s, '+ ', lambda line: True))

+ hello

+

+

+ world

B A 3.30] F7}.

wrap (), fill () @ shorten ()& TextWrapper AAEHAE UJ AR &
Gtk o] Ax"HaE AHAREEH A 0F7] wf o], wrap () R/E 1()& Mg
AEote @ 22 W AL, & XA TextWrapper

YrEs B3t o] Eo] 9t wol SholE niE o)A 9Pt

break_long words7}F AR O Z HAAE o] A ko 71 Sout 7] ot

wFW
"h

iﬂ s == 7 o]

class textwrap.TextWrapper (**kwargs)
Textirapper AAAE o8 ] AEA A ARE WolE UL 7 ANE AR AxTA

o EYRE AFFYL 1A & W

wrapper = TextWrapper (initial_indent="* ")

=g ey

wrapper = TextWrapper ()
wrapper.initial_indent =

MWk n

SEPES

]

2 Textirapper AR S S gom, 4 % AaEA o= REL] A7 Y

EEERER TR
5

2 ERE @ AR R 7|9 = dAh = v 2yt

TextWrapper 912~
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width
(123 70) A8 d =9 AW do]. gy Hd2Eof widthHoh 71 74 &l 7} gle 3
TextWrappere widthEAETH7 €8 £0] g2 2AYT}

expand_tabs
(718 3k True) Zol W, rexte] BE ¥ £ A7} text2] expandtabs () WA EE ARS8 25 o)A
= g2

tabsize
(7123 8) expand_tabs7t oW, text®] RE ¥ F2= dA @3} Fo13 | 7] Wt 074

o) Aol A olA g T}
w A 330 27}

replace_whitespace

(7123 True) o, |l & & g Hofl, wrap () WIHEE 2 39 2AE &L &9 o]a2
AU S = 3 2AE v A 2sUth: |, EH}E,H]E =g A ed

("\t\n\v\£f\r").

3 expand_tabs7} AA |l replace_whitespaceZ} Zrold, Z+ 8] Ex}= o d Ad| o]~

2 A s =, ¥ &30 eyt

3: replace_whitespaceZ} AR oW, & 7o & vl&F o] YEFUA o)A A7) wkAy gk
AFULE o]t o] {2, dAE = (str.splitlines ()Y FAFSE A& AFR3IA) 22
gt so HER EHY’JGHOHMDP

r{m >

drop_whitespace
(71 2%k True) Fold, BE £ AS3 22 W@ E o] F 5{227] ) o] AAFUT. £
A2 Rio] Fule Fulo] ol o] Hof 2. AAIE A ekrUch AAEE FHo] & AAE
A7) 54, & A A 7F 244l F U Tk

initial_indent
123 ') AB d =99 A AA £ ool 272 A AU A WA F2 Fo] ALt
PR W BALL S0l 27 B

subsequent_indent
712 ) AES AT HE H Y BEE ol F7HE FALE AU A AR 25 A9 &
ﬂzqﬂﬂﬂﬂw =gk

fix_sentence_endings
(7183t False) ROl W, Textirappers £ B8 X811 £40] G4 483 T o) 2
S|z PeHEs Sy gtk o AL ANA o 1Y 2T Yrsd] A
Yy 2R AA daE s egdg Yt 23 e, T Ee ' T | &1
g S HE e s A S, 1
Uttt o] &g o] §7hA] AL ol Yo

’[...] Dr. Frankenstein's monster [...]

Thgol (et “Spot” Aol ] Aol A2 PAE & ghrke Ayt

’[...] See Spot. See Spot run [...]

fix_sentence_endings—= 7| 2A o072 AR YUYt}

B A GugESL AR 9 Fojo string. lowercaseo]] 9 &3}, L Zoj &
22l8t7] Sl vk at F ol 7 o] aF o] AE ARG S A MERR, o] HAE ot

9}
Mo
2o
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gk
break_long_words
(7123} True) FolW, width®Et}h 71 0] YE=F 317] 980, widthEt}h 71 ©o] & B &3t}
AR o), 71 kol 7} 7 A A 0}0111 A% 20] 01ain BT} B 4 % UL s & o
e H2857] 981 7 Bol= SHE Fo YUnh)

break_on_hyphens
(712 3k: True) ol ™, 23 o], 3
PATT, ALY, FUTE 3
01 A ]—D]-fﬂ break_ long_words%
S

max_lines
(7] %k: None) None o] ol W, &3 Z ) max_lines &-& ES3}1L, placeholder7} <2 Lo e}

FUh
WA 340 7).

placeholder
G122 [ ERed 28 gaEl 2o AT EA44L.

WA 3.40) =71

TextWrappert 28 $F U] 58 AR 2 7HA] 38 A= A3y

wrap (fext)
ext(ZAD) ol Qe T EdS EE Y Aot HA wideh AV H =S B F U ZE 23
AL Textirapper AABAY AAHA G ERES| A AAGUTh 25 2 WHE] gl
29 29 gaEg Wegch ol @ 2o Y go] glow wetd gast He Jych

£ill (text)
texto]] Q= G T APk, i H TS 2T F Y EAE S v Y T

[

6.5 unicodedata — U I E f|o]EH]o| A

ol REL BE FUZE A
Character Database) ol] T 3F A A &~
EECE Y
RELRUIE 5 BS54 #44, “Fa= ZAFdlo]E{ o] 270 HojH A3} 22 o] 53 7|5 & AHSF
o} g3t 22 g4E Al gk
unicodedata.lookup (name)

JEoz 2AE 2 FUTh A4H o5 £AS BAHW, )25

%o W, keyError7h wAFU T
WA 33014 WA o2 8 By E AUA R g

unicodedata.name (chr[ default]
chr BAko] B o] 52 EAI = BT o] Fo] o) H] X 9o, default7} WHEkE A, 2| A H A
¢ro W valueError7F @A gy th

mlm =

St # A £ 448 Ao sle= FUZE EAF o o] Ej ¥ o] 2 (UCD - Unicode
Al Yth o] dolEuo] 2 £33 to] = UCD ¥ 7 13.0.00=2

r[r

4

i

YU TAHA

1 https://www.unicode.org/Public/13.0.0/ucd/NameAliases. txt
2 https://www.unicode.org/Public/13.0.0/ucd/NamedSequences. txt
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unicodedata.decimal chr[ default]
chr Z2kol] &8 1034 ghe A2 gk 228 gho] A= of A 9Fo W default 7} REE]
A, AR A 4O ™ val ueError7} Ay s T}

unicodedata.digit (chr[, default]
chr BAFo] B 57 digi) e A5 BBRUT. 223 3ol oH o] AR eo defauls 7}
WIEE] A, A A E A RO valueErrorZF EA U Tk

unicodedata.numeric chr[ default]
chr EA}ol @ 3E 4 X (numeric value) £ float 2 JF&H3tUth 12 3k gho] o= of QQA] 9k O WH default
7F &= Ak, A G E A koW valueError7b A Y th

unicodedata.category (chr)
chr ZA}o]| S5 A ut M 3 (general category) & F A4 2 wWH3Hshu T},

unicodedata.bidirectional (chr)
chr ZA}o]] &= oFu}3F = 7)) A (bidirectional class) & F X4 2 w3 th 283 Zko] A5 o] 9 A
o™, vl FA4 o] vk U th

unicodedata.combining (chr)
chr 4ol &8 & A3 F 2 2 (canonical combining class) & A4 2 w3yt 43 Fe 27 A
o5 A ¢tom 0 vhEFY o

unicodedata.east_asian_width (chr)
B2} chrof] & E = oFA] o} = (east asian width) & E 219 & w3k T},

unicodedata.mirrored (chr)
E 2} chroll S 3E AL A £ A (mirrored property) 2 34>
eA" Bz AUEE 12 Neke, 124 oW 02

B ok B AL PR A sl A A

unicodedata.decomposition (chr)
B2} chrol] &% B2} 3 )] 33 (character decomposition mapping)

o] Aojx o] QA ko Wl E1Y o] wkskg Ut}

unicodedata.normalize (form, unistr)
FUZE BEAD unistrol] o] 3 F 73} F 4] (normal form) form< WUt} forme) &3 3L2 ‘NFC’,
‘NFKC’, ‘NFD’ ¥ ‘NFKD’ ¢ Ut}

tlo
M
X
ne
u
E

S e e vy

FUIE 252 I = 55 A (canonical equivalence) X & 3+ 55 AJ (compatibility equivalence) 2] & 2] &

Ao, §URE $A4AS) ke A7 FAE A9 UL FUneA, ofF] EAE B
o R 53T 4 5 U dE £, U+00CT (LATIN CAPITAL LETTER C WITH CEDILLA) -2 A
:ﬂi U+0043 (LATIN CAPITAL LETTER C) U+0327 (COMBINING CEDILLA) 2% 33 4 54}

7‘ —‘erMl =, 7 N A3t @ Ao] s th: A3t 34 CoF A3t 34 D. B3} 3§ 4 DINFD) +
T Eolletns oy, ZF £AHE BelE A o2 S YTh B3 A CNFO) &= HA B L3l &
St oh2, vl gl A%t EALZ oA 2EE T

|+ 34 94011% 33 57HE VIS B St F 7HA] 7 A3 F A o] FU T U I T oA =,
dulA o g T} 2 Ex19} B3tE = EA Ex7 AP Yt o & S0, U+2160 (ROMAN NUMERAL
ONE) -2 U+0049 (LATIN CAPITAL LETTER D) AA=Z ZHEULh SHA R, 71E BAL AT Gl E &
gb2312) 7o) T3S 98] FUTZ = oA A HTh

2 oX
ofo r%

[«

473} B4 KD(NFKD) & 58 2318 48 gUrh %, RE £8 A48 559 402 ABFUt
473 § 4 KCNFKO) = B A S8 2312 489 the, 4% 492 483 ok
F A9 fUSE BADe] FF 5 11, Aol Hrlo] Zo} Holw, Fubrt AR E BAE 2

AL 2% ko, Aok v e A %}24‘21%14“/}.

unicodedata.is_normalized (form, unistr)
FUZE BAE unistro] 33 8 A formQA A E ¥ T forme] 723 ZF2 ‘NFC’, ‘NFKC’, ‘NFD’
2 ‘NFKD” Y th
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H

T3 o]

)

3.8 &7}
o A4 E 2T
unicodedata.unidata_version

ol g AHEE FUIZE tlol e o] 0] WA,

unicodedata ucd_ 3 2 0

4

Cuf
rlo
o>

=
=

o] AL A REL Z2 WAEE A Y= AA oA R FUZE dHloElH o]~ WA 328 thAl

A& o] 54 wAe fUIE HolEo) sl AR -8 2213 (71 IDNA) & 919 A<
Ut

o] A :

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET'")

E

>>> 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

"Lut

>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber

AN

6.6 stringprep — QlE|Yl Ex2}¥ F4]

2AF Lib/stringprep.py

A o A FA7H(7 5
ol M7t Ay = H & a ad

TR THA] AL UM 77 BAR T A A AR 8517 95, 7 g A = Al gl oF
e dsynh

RFC 3454+= QB Yl 22 EZoA FUIE FAL S “FH]” oh= AAE AUt A4S Aol A
sk7] Aol 1] AAE S 2AE S A2l A o H3td 42 AEF dE Y RFCt Z23ldR
agd =+ e HolE ?J = AUt 4 223t AHE st Hol8 3 stringprep ZAFe] of| A
g2 FFo] ze2atd dFJAX] QoJsfof FUth stringprep 223D 3 7HA] o & Al skE = ¢
o] Zof| Al 2% = nameprepY Ut

stringprep BE-2 RFC 34542] o] ]%‘ﬂ' 2P o]y st Hl o] &2 YA
WS 27 W], BES EACR FUTE 4 TolHulo] A8 AS I BE A ;e 4A L
mkstringprep.py -+ 2 2 EE AHEste] AAH A5 U Th

A4 o2, ol 3 o] -2 HolH T2k ohd §4 = B Utk RECA &
Aol 8. Al A ocringprept 54 B4, 5wl ) A5 AT 95 A Trued 0
AZ G W3] B9, 1 BB AU Fol A 7o) s, ABE ghe MG o
oA AT 4 Qi BE B4l B2

stringprep.in_table_al (code)
codeZ} tableA. 1(FF U = 3204 X H = 2] 92 T = 2AE) =4 IEFYth

ﬁd
oi‘i
Ml

z >
m
o
allf
i
1>
)
ok
R=)

I

i

2
T
L

>,

2
2
4
gl_r“

f

f

E)
El

ok

i

oy
AW
iul

o
tlo rfr 32
rlo )
k1 >
et o
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stringprep.in_table_bl (code)
code7} tableB.1 (L H © 2 o} 7 AT v BF A Fthol A SE o

stringprep.map_table_b2 (code)
tableB2(NFKC 9} 37 #8514 7 o] 2 29§ v ) ol whek code] W3 B k& wagch

stringprep.map_ table b3 (code)
tableB.3(A 7817} QL 7 o] = Z9-8 v 30) ol W} coded] W B 7L WHAF T,

stringprep.in_table_cl1 (code)
code7} tableC.1.1(ASCII 23] o] A B2} of] 9=2] s3]}

stringprep.in_table_c12 (code)
code7} tableC.1.2(8] ASCII 2~ o] 2~ B2} o] Ql=A] s g}

stringprep.in_table_cll_c12 (code)
code7} tableC.1(2# o] 2~ 2} C.1.13} C.1.29 33 o] =] FF s}

F

stringprep.in_table_c21 (code)
code7} tableC.2.1(ASCII Al o] &2} of] J=X] T gt}

stringprep.in_table_c22 (code)
code7} tableC.2.2(H] ASCIIL A| o] &2} ol J=x] #d 3t

<
my

stringprep.in_table_c21_c22 (code)
code7} tableC.2(A| o] &2}, C.2.17 C2.29] &4 3hH o A=A sHH g},

stringprep.in_table_c3 (code)
code7} tableC.3(7] 1 AH&) ol A=A 8 T

By

stringprep.in_table_c4 (code)
code7} tableC.A4(B| A} T = QA E) o QJ=x] FE g}t

stringprep.in_table_c5 (code)
code7} tableC.5(tf 2] =)ol =4 ThdFch.

stringprep.in_table_c6 (code)
code7} tableC.6( QW Bl AE of| = A d)of 9l=x] T}

3

stringprep.in_table_c7 (code)
code7} tableC.7(7+ 8 & & o= F A 2) o =4 Tt

stringprep.in_table_c8 (code)
code7} tableC.8(EA 54 W74 == s A)) o J=A ST Yr)

stringprep.in_table_c9 (code)
code7} tableC.9(E AL B A) ol 9)&=A] FHE Tt}

stringprep.in_table_d1 (code)
code7} tableD.1(FH}8F E A o] “R” o] L} “AL” 01 22} of] Q1=X%] I 3 o)

stringprep.in_table_d2 (code)
code7} tableD.2( 95}k E A o] “L7Ql 21 of] Y=X Yt}
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6.7 readline — GNU readline Q&3] o] A

readline RES sho] Al Q) x el o A 24 (completion) 7 3] 2 E 7] St 9] 971/ 78 § o] 57 Bh
o2 §4-2 Ao Gtk of REL 43 AL, o5 ZEB o)A gho 1A A A e e A A s

rlcompleter EEE OH AH& ti-——’l'zl: 9}175‘4‘:1‘ o] RES AMEsto] At W& Az e thA
2E2ES N nput () B ARHE ZELES] Sl AL FUD

Readline 7] v}l 92 2713} 914 &3 74 5 Ad5UTh dubd o2 F tdE g9 .inputre. °] jJr
Ao AT FLE = AL Readhne glolB & ge 7|5 tsk gn 7§.°J A X = GNU Readline " 7+
Readline Init File2 Z+Z 5FA4] /\] 2.

"= o

ZH31: 3} Readline 2}o] B 2] 2] API+= GNU readline th Al 1ibedit tolB e8] & A E 4 <51 ol macOS
011/‘1 readline BE- A3 AlZkol| AHE 5 gtol B8] & AT

libedit® 7A 398 GNUreadlined] 74 std 3 oS Ut 2 gy yirlog T4 Exd L 2
74§ readline.__doc__°l| A “libedit” 8]~ E & £<138}¢] GNU readline 7} libeditE 7+ & 4~ 15U T
macOS of] A] edltlme/llbedlt readline o B & o] A& A&-3F= A%, T U HEo = 27|35 Lo o] 52
.editrcgyrth o= ,~/.editrce thS WL vi 7] v}l Y} TAB &4 -2 Al th:

python:bind -v
python:bind "I rl_complete

6.7.1 27]3} 5}
he Bt 2718 Y B SR T4 Bl Ygyth:

readline.parse_and_bind (string)
string Q1 Apo| Al FH 273} =& APt 5 gtolB gl A rl_parse_and_bind () & &&
Fh o,

readline.read_init_file [ﬁlename])
readline %713} 592 AP LTk, 7|2 52 0] T2 mhA o 2 A§H 5L o] EY LT ST eholn
H oA rl_read_init_file () S &=}

6.7.2 = ]9
The g 2hel wlel ohal 283 ok

readline.get_line_buffer ()

< W3 @A W& (3H 2hol B2 g2 r1_line buffer)g R

readline.insert_text (string)
E WA Y AX AR A G2EE AYFUTE 7 ghol B glof| A r1_insert_text () § S E3A T,
Hh2k 3E2 FAI g T

readline.redisplay ()
N EERTEL!

=

=

rl_redisplay ()

NPt e BAHE &S WA FU sHE EholR g gl A
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3 s|l2Ee e
ts e slaEe] spd ol sl -8y

readline.read_history file ([ﬁlename])
readline 3| A E 2] 5t Y & BTl S| AER B2 2713 7)1 2 399L ~/ history YU th
SH 2ho] B2 2lo| M read_history () & EE YT

readline.write_history_file( [ﬁlename]
daEe 552 readine 3l 2E 2 Y0 AGso], & FAS DojGUrh 7R FAPL -
historyyt}. 315 glo] H & g] oA write_history () & T&Y T}

readline.append_history file (nelements[,ﬁlename])
S| A~ 2] 9] whA U nelements F5-< Aol FrHUTh 71 A2 ~/ history YUtk o]
oju] A3l of g t}. HF gho] B el 2o A append_history () 8 TEFUTh o] & FFolH o]
ol A ¥t gholEH g M ow Hutdd A-pol vk Ao

B A 3.50] &7}

readline.get_history_length()

readline.set_history_length (length)
s|ag ] 5ol A7 Yot & 5 A AV R Y o write history file()
o] g2 A& sto, sHt 2hol B 2ol A history_truncate_file() = 2E3}0] 3| AEE
AEUL &4 e A9 Qe 3288 39 27] 2 o v g

it

—l U?‘_"
e o>
o rlr

74 3 A& 55

oo
u°1'
N

Us e A slase H5of tis) 28yt
readline.clear_history ()
A S22 E AUtk SHE ol B
gpol g o] o] & Al gshE hojH e E] WA
readline.get_current_history_ length/()
A slaE o Qe &5 FE HAF U (o] A2 slaEe gtdof 752 A £ & Este
get_history_length ()%} 5 4YTh)

readline.get_history_item (index)
index°l 3= 3| 2E 2] ULEJ A4 &S Y
2 2ol Al history_get () & T&3Yth
readline.remove_history_item (pos)
S| 2~E g oA 9 A (pos) 2 AR E S| ~E 8] G5 AAFULE 9 2= 076 Al ZFUh 85 gho] B
2] g oA remove_history () & && LWE}

Al clear_history () & T&3 YTt Ilo|# St

EER
o= AT Aol g 2

*

5 Qdu it 158 AP ) 35 gol 2

readline.replace_history_item (pos, line)
A (pos) & A AH | A8 T FEL lineo 2 WA FUTE X 05E A2t &5 o] B g
o A replace_history_entry () E Z&g T}

readline.add_history (line)
upA v Sol QB AN Y 5 22 W0l line F7Hg ek, 5% ehol Hef 2o Al add_history ()
£ 3EFTh

readline. set_auto_history (enabled)

readlineS 53 Y8 ¢1S wf add_history () ol st A5 &S A3 == v &3 Y
enabled 017<}L Zd o A5 2B E A3E L, AR Y ] AHE 752 v A 5eE B8 A o)
o] of g th

WA 3.60 =7}
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CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.

6.7.5 A= %

readline.set_startup_hook ( [function] )
S5 glol B2 2] 8] r1_startup_hook EW o ]3] T &5 =
o] A =] ® A % (hook) B2 A8 Utk A 2ks) ALt Noneo] ®
% & readline o] 3 A ZFE2E S Qlsfst7] 2o A4} )] i%

/‘g_]z }ﬂ 1/} A A gt} funcnon
|

n:&ﬂamlm
o d
v

readline.set_pre_input_hook ( [function])
St ghol B2l g] 9] r1_pre_input_hook ¥l 93] T &5 = T+E BAFA Y A AF U func-
ﬂmﬂ1ﬂﬂﬁ%H“ﬂ*iM£QQQ-%ﬁﬂﬂ%wmwwiﬂ1@1%ﬂ A AF U o
A WA ZEZEV} A E F readline©] 8 EAE 7] A Z3}H7] a}x‘jou o1z} glo] T=F Yt}

ol Gt sol o] o8 A At eholneel Ao AU APolu =4 g

6.7.6 ¢4

O

g Bt A8 A A9 ol $H4 7% FAT BAe] YEUTh o AL AWAOCE Tab A= A5 5],
AEA = ol B AL AF 2 AAT 5 5T JEA 02, Readline-2 th 54 e} 2] 6] 2 919
sho]d 48RS AL ricompleterd A AGFHES A o] YFUTh readline RES AHEA
o) 9479k 971 AHg5Hel W, ThE Thol T2} 43S AR oF gk,

readline. set completer([function])

4 TS AASFAYAAGUT functiono] A1 7= A &3 = /\}ﬁ Utk A =sA Y None

01@,01 ] A H &4 ?:]'/\7]'11]745]‘4‘:]‘ 9}6]@"/?%—5— 2} o] ofd Zh& il %HHU]'X]O 1,259
state®] 3l function (text, state)E TEZFHUTH text 2 A 23l = E]‘u Z 7l A4S e
sf oF gt

AXE A = SHE glol B3 819 r1_completion_matches () 2 AEH entry_func ZWof 2
S SEFH YT text EAE 2 315 glo] B3 2]9] r1_attempted_completion_function ZFWe] A
HA v 7] W2 HE FUoh

readline.get_completer ()
43 T 43 Tt AR A e Nones 55U
readline.get_completion_type ()
AE A &4 F32S 7FAFUTh s 2hol 22 2]9] rl_completion_type M-S A= Wehd
Utk

readline.get_begidx ()

readline.get_endidx ()
4 ¥ 9 (completion scope) & Al Zo] L} Z AP AE ZPAF UL o] AP Aas JHE glojH g 9
rl_attempted_completion_function ZWol| AGH start2} end A AP Y th

readline.set_completer_delims (string)

readline.get_completer_ delims ()
A= A o] FEAE AA AU THAZFUS o] AEL S A AT ol o] Az
NS dAT T o] T4 SHE 2ol H B g9 rl_completer_word_break_characters W

o A A T,

readline.set_completion_display_ matches_hook ( [function ] )

4 ZA FE AASFAG AAZUY. function©o] AZEHE, MEE &4 £A] = AHEH
Yyrtk; kst A Noneol |, o] m] AXH &4 A &7} Xﬂﬂ%‘/]q 5}—?— 2} o] B 2 2] of] A
rl_completion_display_matches_hook WS AAAU A UL &4 B A 4= dAE
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Al sl o

i%

ujc} gl ¥ function (substitution, [matches], longest_match_length)

+ o
o},

mm
o, &
ok

6.7.7 oA

O3 o= readline BE 3| 2EF 87 27 @-3;% A

+-&- gl A .
ython hlstoryF/]-‘— O] 29 3| 2E :4-01 < x]- E‘].j_ A A= RS B
=

o ¢
Yt ol

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] BEx AR 2 ol o] Y3ty iﬂ@gwﬂEOEM@Quwmwﬁw%ﬂ SES RS
0L ole 2L BEE DASA WA 5|2 E 2 E B2 0] 7] 5] A 5 A4 < (concurrent) T3+ A4S A€l

.

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)

S o= 3| 2EY AHHEBEYE ANYIEE code. InteractiveConsole 22

et
_I \
)
ok
v
ko)

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")) :

(THE SOl AT ol A1)
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(o] A sl o] A A M A%)

code.InteractiveConsole._ _init__ (self, locals, filename)
self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete")
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 & ¢J3 &4 sk

A2 F = Lib/rlcompleter.py

rlcompleter BEL § 83 vlo| W A1} 7| Y8 AT O 2N readline EE A&t A S4+E

el g,

= I

ZHZ oA o] REo] YT EF uf, Completer FFH 29 QA2H
WA E7} readline €4 7] (completer) & A 7 g U o}

S| A

>>> import rlcompleter

>>> import readline

>>> readline.parse_and_bind("tab: complete™)
>>> readline. <TAB PRESSED>

readline._ _doc_ readline.get_line_buffer( readline.read_init_file(
readline._ file readline.insert_text ( readline.set_completer (
readline._ _name_ readline.parse_and_bind(

>>> readline.

siconplcter RS shol A9 Y RES G AHg S 475 ) Auu} sholmo] -5 Ao %
AR A e B B

o
5, RE2 2502 AXEL I FAEYTH (Readline 735 BHA L
readline°] §l EHFNA, o] REo| H St Completer FEHAE o A3 /\}%x} o] ZA | AFLE

F U

162 Chapter 6. &/~ A 2] Au]A



https://github.com/python/cpython/tree/3.9/Lib/rlcompleter.py

The Python Library Reference, = x| #] 7 3.9.18

6.8.1 Completer 7} A

Completer A 2| = T3 22 WA =& 7H U T

Completer.complete (fext, state)
textol] H) 3t state HA| S-S WHEEU ).

AEC ) EEEA] G et TEFHW,  main

EEEE B EEE EERSERER L[S o

o2 FRY ) BOE TEFHY, WAY B4 (FFE FAHA @AW __getater (o] T
5EL WE 5 AFUTh Qo v REA FoAsel 3w A 53, UnAE dir() B4E 55
QA AL FEUTH RAAL F7BE 5 TASE BE o9l & F3] 3, oA 50 voned W
o
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uho] 2] H] o ) A u)

g2 Atelv g ol B & th#7] 913k 7] Al
Hﬂ 4EE*J+J&€ A= vhol e Hlol ol thak Atk &Y

B AE A 2] Au] oA A st GF geol B g+ A
Lm o8] (&S S, dirriib)o] AL 4 21%14
]_

E3h ghold Wi vlej 2] vl o] Bl Foll th 3k A2

Z3A 8.

CII
o}.
]

Y g A|A 2 & — bytes, bytearray, memoryview =X &

7.1 struct — 57 2 ulo]ue] tlo]E] 2 nlo| QS 3] 4

A2 F E: Lib/struct.py

T bo) W bytes AN E TAH = C F2A Alole M-S 33
FAUHEY] T AEoA 2 vtelve] vl ol B & A 2l st= | AHE
uf x) oF ho] i ko] M ghol thek A d Ve = AR T

o <
HE
v
rt
B
[>
kel ofx
2 2

32 AEA0E £ CFEAEARAT Aokl FA CAol T2 A9 A & lignmen) & 57
317 9130 = (pad) v =7k EFGUTh BAAAR, A hH G v FLo] mePUch of B2 A @
729 vho| E Qo] B T2 A W2 e w2k A e A= AWE ek, EAE = DA o] e]
4L A AU FAH I wio| 25 AW, nacive 279 3 t)4l standard 2719 422
AE TN L: AN T NEL Hlol = w4, 27 W AL E BRAAL

n&ﬂ
I
:L

o8 struct (2B AL Struct & WA ZE)E buffer QAAS 3 gt} o] &= bufferobjects& 733}l 9]
AT 6 £ T MAEATIE AAE deT, o SAow 485 E 1 duY 92
bytes&} bytearrayA R IOl E WjEE B ¢ e B2 02 Jo| WY Z2EZE FHIEE, bytes
AANAA F7h2 BARA G A7 AE 5 AL
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7.1.1 g9} o ¢
o] EL T} 2L o 9] 9} e Ao T}

exception struct.error
of 2] ol A A k= o 95 A= F o] ERH A=A
struct .pack (format, vi, v2,...)
VI v2, - FES R £ E A formard]) wheh 57 B vho] = A & whakghich, oAl o]
L8h= # B EHs] A of T
struct .pack_into (format, buffer, offset, vi, v2, ...)
20 FAE formardl wheF ghvi, v2, - & JHZJ 5}
XA A FE FUTE offsere B A& o 9] 5

struct .unpack (format, buffer)
EZ W B219d formarol wel ¥ 3 buffer(o}ut T pack (format, .. 297 oA o A Yt
483 stute] FE< 2ttt e FEA U HholE H-J W3 27 (calesize ()l
os Wk H =) o] & 75k 7] 2k YA ofF T

struct .unpack_£from (format, /, buffer, offset=0)

S

4w 2L

3} 7] H vlol| EL L 2 7] 7}5 3 W bufferol offset
Al o
H a

)
Al

90 £ 74 formare] whek, offer A A NA A A5 huffroA A & 14 ik A Shitkel %
= Xt gt 2= FEA Utk offser $] 2] ol A A ZLa}od HPOlE G2 SA WY 3=
(calcsize ()o g&f vl s =) T o] @ 3k T 7] o] AFo] o] oF BT

struct.iter_unpack (format, buffer)
£ EAD formarel] T} 013 buflero A o) €€l o] 42 B3} A 37 Fuith o Yot BE ol
2v)E w72 W H oA 22 279 I E = olHE olEHE LEP?}‘/]D} Hlo|E 9] W H 27+

(calcsize ()l &3l RFFE =) EWo] S8 7|9 w5 of T th
ZrolE o] 2l FAE o AR E 2 FES A=Y
B & 3409 7}

struct.calecsize (format)
Zz9 —1—}(]— Sformatl] 3| Fl= F 2 A (pack (format, ...)o o3| BAE=Hlo|EE AA) L] 7]

=9 gade oI E 945 A A4 Y w795 & WA E A G W A H L AUF AT S e
N/ 7 D O H P AR = EAR TEPUCh £, vholE w4, 27 9 4L A o8]
A =5 LA} AU

aholE ¢ A, 27] W 3

AEAoz, CHE /A Vo HE YA nio|E £AZ BAH B, LY (C P elol A gt
FH o teh) = vhol =2 AvH of A A5 AL P Uch

]_
T, Us 2ol weh W FAL 2 A AR ZAE AFSste] 33 A tlolE o HiolE ¢4, 27 AE S
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A} | vFO)E A a7 ]
@ ylo]E] B FREENE B
= EREE x= none
< 2] & <t x= none
> H] ol T oF x= none
! HEHI =9 dgeh | £+ none

A A 227k 015 F Shbrk oI, e 2 A F U

ol Bl H Hho] & M= BAE A 2do) upek o Ay gtol Lt 2 E QT o
AMDG64 (x86-64) = 2] & 9l t] o+ U t}; B E Z & 680007} PowerPC G5+
Itanium ] = 42 7158 21t 2h(bi-endian) 7] 5-0] 55U Tk, Al 2 519] QAT ok
£ AN L.

Yol El 1 279 Y-S C AU sizeor AL ALGHe] AP UL o 22 G4 o€l 2 wfo] =
A AT,

RE =7 U BAN R E G £ 24 A4 BE FEFYA L

ver 3t r=r o] Aol Fol N 25 F Th o
gt

17 A2 IETF RFC 17009] 4918 B2 4 3 Ar]obel Y =913 vhol = 42 vhebg o

]_
o] B H7} obd whol <A (BA) Hhol £ 2 94) B EAISHE e UTh < > 8 48 A
A <.

n:E

Utk o & 501, A x867%
ol T) oh3l U o}; ARM 3} <1 €]
golsle ¥ sys.byteorder

o 1z, °

k)
w4
3
)
[
M
X
]
>
ofo
ok
DU
=
f
)
i
[
N
o
o2
i)
)
£
N

u)

T E.
() S8 A&5H = F2A @ o ek aAHg o= 7 Ut 13 ZA &) Al Zol Lt ol = s o]
%7k A ek th
() vleleB7tobd 379} LS A wl= s o] F7HE A kUt ol & 50] ‘<, >0, =" <l ol AL
() T2AS) B 54 Yo A 27 Ao G W, M2 25710 9F Yo} ER TUL B
Al L. o & FxReA L.
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=9 2}
29 BAE T 22 907 A5 UTH ) Shol A gt Abol o] MBS WS Fu Busop gt EE
27 4L BFE 272 AL T A7 D o) 2718 ol = B9 = e Th =, 2R £A4do] 1<, 1>,
D ER = F SR AASE 29Utk dolels 28 A8 T W, 7 A gl 3/E BAE
we} o U

x| CY vlol %l 3 B2 37 | =E

x| = HelE kel & Ty

c char Zo]7F19 bytes | 1

b signed char A 1 (D), (2)

B unsigned char RS 1 2

? _Bool bool 1 (1)

h short kS 2 2

H unsigned short RS 2 (2

i int kS 4 @)

I unsigned int R 4 (2)

1 long A 4 2

L unsigned long A4 4 (2)

q long long AT 8 (2)

Q unsigned long long | A 8 2)

n ssize_t A 3)

N size_t S (3

e 6) float 2 4)

£ float float 4 )

d double float 8 4)

S char[] bytes

o) char|[] bytes

P void * kS (5)
BA 33004 W7 0 B E el BhE o] b &y th
WA 36004 HA: e 2R g A Ae] F71H A5 th
EE:

(1) '2' W FE=C997F 3t _Bool ol sl FgYth. o] Y= A8 o §l2H, charE ARS8k
AEAol A Utk BF BE AL, 34 lulol=2 AP

@) A% W TE F S A A57) okl e A S T B, A4k obd Ghel _index__()
Uﬂ/ﬂEﬂ ﬁlﬁ‘iﬂ 7 Aol s F A= EEFH o] JAAE A2 Ao
WA 32004 WA: A7k obd Zl A _index () WAEE AgE AL 2w

(3) 'n'3} "N @i_‘r FEL (Z]2Folv e volE A FAE AEE) v o]g B I 7)o v AR 5
AFULh FF 3719 49, S8 220 D=2 AF WS AL ¢+ A5 YT

@ 'frra g e B A= A A RH L2 ZAFANA A BE 2R FAF AU
IEEE 754 b1nary32 binary64 & += binaryl6 3 41-& AF&FUTH(ZHZ £, td B ve')

(5) 'pv W BAHE (1Bl et Hhol = w4 B4R A9E) ol Bl 8 Hho] = A B AT 5
A&UTh vl E A £ =1 = FAE AlAd] g} 2oL} ¥ ] ok £ S AFESES A
Ptk struct LEL o] 5 Vo8 @A = S A3HA koA, 1B BAS ST 5 gL

(6) IEEE 754 binary16 “¥} A4 & 32 2008 IEEE 754 5 7| A Ao A £ AH5 Ut B35 v E, S0 E
A4 D 11HE Z4‘3‘5(10‘ﬂ1‘57}‘“ﬂ/\1ﬂ o7 AFFgUthE 7AW, AA AL =ollA thek6.1e-05%
6.50+04 Atol 9] 5448 Lhebd 4 A% UTh of 2 C At eel A Yol A9 A Utk Duk
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E9 Abol9] 3 B FAFUTh 059 B4 Abolo & T o] glofoF Fulth

‘st B EA) 49, A ThE Y F A9} 2 W 057} ofd el = Qo] Aol = A F U o &
o, 1105 = B 1000 = EAAE 9] w57, 1100 = 102 AHE o ul g Th 052 A a7 o,
1Egre 1gdUTh W79 4%, RE% FAdo] Zel A G vhol == A AUk A AL 4%, A%
Hfol =@ AR & G4 A4 E o] E £8 25 UTh SWH AR, 105 & S W E4LL o v g}
(3R] 10ct = 0F A2 o u g T

b, 'B', 'h', THY, i, I 1Y, UL SHE A8l B xE WY T W, 27
o

S WA struct.error A

2 JABY e, o)t AL e 93] Fo{ 1 DA o] = 5o 438
o 7hd o] BA4QL o uguth A9E 3 WA wro| =t BA4de] Dol 255 42 gtk 4
Qo] ukol £ 7k 71 Fof FUlth pack () ol ALY EAGo] Y 4B (35 wh7] 120HAE), EAL 49
count-1 Hho] =8 A 4G U EA 0] count -1 H Tt O W, A JHF o] = Sl HEF T o] =2
AR unpack ()9 B9, 'p' ER A count Hhol E& A kA v WHEHE BA4G L 255 ko] 28
2318 5 glgol ol 34 A L.

20 B E A F9, W ghe Truett ralseUth AR T W, A AA ) w2l ghol ASB U o]
B2} E2 bool & @A 00] 1} 10] 97 ¥ 31, 2 5142w =E 00] o L Truesh F ok

F3: BE ol A A A v ol vl = £4, 271 8 3L AP

370e] B42 7/ 7 ok 7] oA

>>> 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

A7 B B Ase] USRI Y ARE W IE FER AA 0B 2D 4 5y

>>> 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)

Iy

BY 87 AFL 5N H BRB Yo 2] e R £AY £AE A7)0 GFL E 5 9

Ytk
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>>> pack('ci', b'*'", 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack('ic', 0x12131415, b'*")
b'\x12\x13\x14\x15*"'

>>> calcsize('ci'")

8

>>> calcsize('ic')

5

Th& X9 '11h01" = longo] 4uto] E A o] A i 71 & wff 2ol 2719 sj= vlo] EE A th:

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

o] 2

S dolHHE A7t Ado] AT Aol AU 2E 27 B2 o FEE FA A

k5 th
o B

RE array 5% tloE 9l 917 | volug A,

B E xdrlib XDR H o] &) s 73} A 5 7.
713 =

class struct.Struct (format)

5
,
=
o,
0,
it
[%
ki
4o,
rlr
=
%2
=
[}
S
N
i—",
it
2
rlet
o
v
i)
w2
=4
o
S
N
)
(ll
g,
T

E o B2} formarol] v} vlo
ST HHEE SE3= 2
o
=

drEsEstedEin®

A9 9 Struct AA £ TS WA =9} o2 HES A AT TH:

pack (vl, v2,...)
pack () T detal, AL H WS AU (len (result) & sizeft ZA FYth)

pack_into (buffer, offset, vi, v2, ...)
pack_into () 5"‘3}5%6}1, dadd 22 AR E Y TH

unpack (buffer)
unpack () et F4stal, A4 E 2HWE AFEFUTH HlolE @99 M ¥ T 7|+ sizel}
Zolo} T,

unpack_£from (buffer, offset=0)
unpack_from() &4t 5 dst, Astd

H
o W3 27 size o]l of ok Futh

iter_unpack (buffer)
iter_unpack () &5 T4, AHLdH WS AR FUTE HEolE T 9] W 27+
sizeg] Wl4=o]of ok g},

WA 340 37}

k%

RS AU T ofser 2N A A F 3 vho] =
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format
ol Struct 244 & 743 5He o) AHEH Bl BALL,

WA 37004 A7 2 ZAL PG L o)Al bytes Al strdUTh

size

formatol s Fste F2A (pack () HIA =] s A vl EL AA]) 2] At 27].

7.2 codecs — T4 H X AEE 2 Ho]|A ZFH A

A2 F E: Lib/codecs.py

This module defines base classes for standard Python codecs (encoders and decoders) and provides access to the internal
Python codec registry, which manages the codec and error handling lookup process. Most standard codecs are rext
encodings, which encode text to bytes (and decode bytes to text), but there are also codecs provided that encode text to
text, and bytes to bytes. Custom codecs may encode and decode between arbitrary types, but some module features are
restricted to be used specifically with zext encodings or with codecs that encode to bytes.

) BES 499 T o AnY HnY st oS F4E Ao Tt

codecs . encode (0bj, encoding= utf-8’, errors=strict’)
encodingS 9|3l SE5H T Y-S AH251] objE QA1 F ST}
A3k o2 A2l FAL AR Aol erors7h 7012 & I 12 o A2l 7l serice ol
o3 Y o8] 7} valueError(¥+ UnicodeEncodeError & 222 o) W 7d 33 AH ZHhH)E
MY A ZITHE U o, 38 o2 A 2ol gk AT 82 e o] 2 Zel 2 BEFHALL.

codecs .decode (0bj, encoding= utf-8’, errors=strict’)
encoding< 13l 555 FH S AHE8H objE T QA T
A5k ol 2] A 2] A2 A7) 95 errors7t oA 5 U Th 712 ole A7) serict o]y
O3 Y o8 7} valueError (B2 UnicodeDecodeError & 222 o e Fd A A H S E
HAA T g Uch 29 o A 2ol th s 2R g &2 9] wjo]~ ZEAE FREAH A L.

7 sejo] v g Al 8 U SE A Sl 4 5T

codecs . lookup (encoding)
stol F Y HAAEo A ZE FHE 23]t ofef]l HOH CodecInfo AA|E vkt
AzGe WA e 2 Aol 2 U 22+ ¢low, 5HE 24 P4 A A= AT
CodecInfo AR 7} YL W, LookupError7F AU T 28X ¢k o, codecInfo AR 7} 7] A] o
A= 2 S S A Al 9 Ut

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-

coder=None, incrementaldecoder=None, name=None)

DU A A 2 Y TS 20 A5 e A DA D6 o B of el H =l A4 U

name
AZF2 ol

encode

decode
dl QI AE A9 encode () & decode () H A=} 22

. Y AA
Q)3 o] 28 Zh kW A S o] of Fujh(a ] ol B 5 o] 28 FEFAIA L), T

o
T
=

incrementalencoder
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incrementaldecoder

vy JdIYY gIY FAdHa 2= HEF T 01’3% ZrZy w ol FEa
IncrementalEncoderﬁl— IncrementalDecoder7} A2 dl= QB o] AE A F3) oF &t
S A2 AHE AT 5 JdsYTh
streamwriter
streamreader
A2EY 757} =57 FHAEE HED T o5 44 woja FEHa Streamerterﬂ'
StreamReaderﬂ%«MP% A F o] ~E ATl of FUth 2EYH I A& AT 5
Syt
st 78 724 240 thgt AN A E Feslstr] A&, o] RES I 23] lookup () & AHE3HE T
I 2 F7EE AT

codecs .getencoder (encoding)
Fo]z AT o] T3 2 —1'{%' ZropA sl A FH 5 Wkt

9L 2 5 = B LookupErrorE WA Y

J
o2

codecs .getdecoder (encoding)
?ﬂﬂﬂi%ﬂmﬂqﬂ%%ﬁﬂﬂﬂﬂ o @458 vk

X
ET
P
of,
K
)
ot
=
;‘
0
}l_,
9
>
N
o
3
_V&
iy
Ry
[>
rog
o, f
Au)
1%
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t
(L
rlet
o
°
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8 28 4 QA Ruel F4 A ReE A o

codecs.getincrementaldecoder (encoding)
ZolQ Aol g e S FolM B2 O 7E] Fej ok AL P4 BTk
13 A

)
ALY e 5 YAG Do F2 URUE AA3A S

codecs .getreader (encoding)
FojR A3 g9 Y& ZrolA StreamReader ZE AU A E B T4F U T

NFYL g == S LookupErrorg WAAAI UL}

codecs.getwriter (encoding)

FoRA AT QG TG oA Streamiriter F 2 HEE F4+& T T
N3P 2S5 §le BF LookupErrorg A Z YT
A3ret 3d AW 4E FEo AFSA Ao Y S AT 5 JIEE T

codecs.register (search_function)
Register a codec search function. Search functions are expected to take one argument, being the encoding name in
all lower case letters with hyphens and spaces converted to underscores, and return a CodecInfo object. In case
a search function cannot find a given encoding, it should return None.

WA 3.9 A ¥ 7 : Hyphens and spaces are converted to underscore.

B A4 Y5 55 AN HEY S glol A, B9l HlAEY BE thA] 225719 22 28 49
2AE ded + A5

W open ()T B io BEL AP D BAE 51 A o] AT & A2 Pl AT, o] WEL who] e

sz 44 o Ge ue) 2uS AT ¢ AES st P Foo 222 AT

codecs . open (filename, mode=r’, encoding=None, errors=strict’, buffering=
Zol2 mode® ABFHG ATUD BUAL 4T £ AW AZIL AT
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StreamReaderWiriter 2] AAHAE MUYy 7B 5ld o= 'vro]3, 314 S 97 B

=2 A= Sy

encoding> 34 o AH8E AT FS AZFUTH vl EQo A AF QG v EG R YA Yo BE
REEEEFELEBEREE DRI BELTPE S el B E e
el 422 Bt A&l errors7t Al B2 = Q5UTH 7| B strict'o]a 7Y o 2] 7} 24
S valueError7} A3y t},
buffering & W% open () Tol A9k 22 eul itk 7 BGES -To]n] 712 w5 277 AHeE L
of ol ghi ).
codecs. EncodedFile (file, data_encoding, file_encoding=None, errors=strict’)
EQ EWNATY S A 53l filed] 238 @ WA StreamRecoder A2E A5 WM& ). &3 &
H{X} o] =) 1:5]] AR ;3 '4_01 o] D]—sh/]rjr
A3 F gdo 7154 b olH = F A data_encoding®l] et Y] T H H th2 file_encodingS A& 3}
MQE@EQE»MﬂﬂE%W4ﬂﬂﬂﬁﬂﬂg%m1Eg%mwmm@ﬂmaui%ﬂ@
A= data_encodingS AH&35Ee] Q1@ Y H U Th
file_encoding©] A|F= A 9k W, 7] &3k data_encoding Y V] Tt

ofl e A elg AYst7] A& errors7t A5 2 5 A5 U 7| 232 'strict' o, AFAH of & 7}
StH valueError7} AUt}

codecs.iterencode (iterator, encoding, errors=strict’, **kwargs)

p

ot

Z2 AU E g3l eratoro) A AFFHE 4L WA 02 AmY Gk o] G A v o]
FI A B o QAR A= QAR e 58 el A

mlm
)
ofo
:o|1=:
¢
)
L
C, o
o
=)
i)
>
o
Q
)]
0]
o
..l>
O
(@]
Q.
0]
Q

o] G4E S Y TN AT HAE ser AR
22 vl EG-lo| EQ AT+ A FE3A s UTh
codecs . iterdecode (iterator, encoding, errors=strict’, **kwargs)
220 Ut o] Fape Al o
ST erors AL ARE AR ST L 35 el A
o] §58 AgHY TN URY L bytes AN E 553
iterencode () 2 53 A AF2E 4 QAU rot_ 137 22 HAE-H

et

O] E\_ —1—5_]_-

Tyttt mebA rot_13¢]

A3 = A DA A

LE =]

Q]

A& 9w &

=1

i3

EL

ltd
of¥

a
=

1=
o
rr

o7& v drE AT gyt

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] v oy AFZ YA FUZE vlolE A E A (BOM) Q1 o} 3 v}o]
Uth UTF-16 3 UTF-32 d o] € éE%Oﬂ/ﬂ AHEE WhelE M E ‘4’E]"/H% ol AF8-5 ™, UTF-
8ol A FrUZE Aoz AHgHYTE BoM UTF16E Z:F] ol R
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BOM_UTF16_BEY BOM UTF16_LE°|W, BOME BOM UTF162] ¥ A, BOM LE+= BOM_UTF16_LE2] &
%, BoM_BEE BOM_UTF16_BES] WA YU th thE 212 UTF-83% UTF-32 A L J ol Al BOM= U ERY
Ut

codecs BES T AN Z 457 A Ao 28 B b wolx Behx AFS AL 5, A

7 siele sl Ao mH o2 AT 5 B g 9=,
e Y UnE, 22 BE/ R AEY A%/ 22T BE9 N5/ QRA o2 G g Az
UIEE Qg Y 2R EF L FAFU 28 AL 2ol A Aa T Y o 4 E et
= A o8l o Tk

2] 227

To simplify and standardize error handling, codecs may implement different error handling schemes by accepting the
errors string argument:

>>> 'German B, f1'.encode (encoding='ascii', errors='backslashreplace')
b'German \\xdf, \\u266c’'
>>> 'German B, Jf1'.encode (encoding='ascii', errors='xmlcharrefreplace')

b'German &#223;, &#9836;"'

The following error handlers can be used with all Python 3 < 9157 9 codecs:

% Bl

'strict’ Raise UnicodeError (or a subclass), this is the default. Implemented in
strict_errors().

TTgnore’ A vlol el 8 FA S 771 54 slo] A% AF gk
ignore_errors ()oA F+AEH Y5t}

'replace’ Replace with a replacement marker. On encoding, use ? (ASCII character). On

decoding, use € (U+FFFD, the official REPLACEMENT CHARACTER).
Implemented in replace_errors ().

'backslashreplace' | Replace with backslashed escape sequences. On encoding, use hexadecimal form of
Unicode code point with formats \xhh \uxxxx \Uxxxxxxxx. On decoding, use
hexadecimal form of byte value with format \ xhh. Implemented in
backslashreplace_errors().

'surrogateescape' ]34 A], o] EE U+DC80°| A U+DCFF HY L 7 A EAE T &
(surrogate code) 2 Bl UL} o] T=+= Ho]HE AT uj
'surrogateescape' o # A 77t AL E H 2L Hlo|EE THA

W3 Ut (AHA 3 22 PEP 3832 234 A L)

The following error handlers are only applicable to encoding (within fext encodings):

& )

'xmlcharre firReplacewith XML/HTML numeric character reference, which is a decimal form of Unicode code
point with format & #num; Implemented in xmlcharrefreplace_errors ().
'namereplacg Replace with \N{ . . . } escape sequences, what appears in the braces is the Name property from
Unicode Character Database. Implemented in namereplace_errors ().

3 v oy A2 7= Agd LYol A& H Yt
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i L) o]

'surrogaudp®aft16, utf-32, utf- | Allow encoding and decoding surrogate code point (U+D800 - U+DFFF) as
16-be, utf-16-le, utf-32- | normal code point. Otherwise these codecs treat the presence of surrogate
be, utf-32-le code point in st r as an error.

B A 3.19] 7} 'surrogateescape'?} 'surrogatepass' o2 &g 7.

WA 3404 ¥ 7: The 'surrogatepass' error handler now works with utf-16* and utf-32* codecs.
W & 3.50] 7}: 'namereplace’ o2 & & 7).

WA 3.5 4] 7 : The 'backslashreplace' error handler now works with decoding and translating.
A elge® o2l AE7E S5t &H = G IS L A5yt

codecs. register error (name, error_handler)
o & A 8] &4 error_handlerE nameo| 2= o]0 7 %%E 1/] T/} error_handler 91 A}= name©] errors
UH?H Wz A48 b, A7 D579 Sl o e/t 3 Fyo.
FYY AL, o3 Yo thst R 7 =8H UnicodeEncodeError ?lé% S} A error_handler
7}§§ Yt oy Jel 7= o] ol v thE A& & B AY, 489 QAP T + gl FEe
oA o ARYE A% T AT B FES MBI oF FUT Al G srrol bycesd 5 Sl
Ytk Al ghol vle]EFolH, AF T = © 3] 28 W BAE YT A %kol —rx}%ﬂ_ol A,
AT = A %ka Az G AHH Aol A A&l °“’j oI ASHUL 5 A A7
A £ B 720w AelGuch A3 A7 WAE HolLhel Tnaexrrror 7k L T
UnicodeDecodeError WV UnicodeTranslateError 7} A8 7|2 AdE 1 o8] A8 712 thA 7k
o220 7] YEThe 42 A9 5hE, 0 2 93 9 8 (ranslating) & ¥ 551 25 BTk,
oMol SFH o A7 (FRF ol A7 E 2FFlo]) = o] TR 23T 5 dF YT
codecs.lookup_error (name)

name©| 2= o] 52 & o] dof TFH o A 7] & vkEg

A 7€ & F oW LookupErrorg WA A Y th
e e B o JE ) RE F a4 g Al2E Y}

codecs.strict_errors (exception)
Implements the 'strict ' error handling.

ﬂJ

me
ﬁrXL

H

Each encoding or decoding error raises a UnicodeError.

codecs.ignore_errors (exception)
Implements the ' ignore' error handling.

Malformed data is ignored; encoding or decoding is continued without further notice.

codecs.replace_errors (exception)
Implements the ' replace’ error handling.

Substitutes ? (ASCII character) for encoding errors or € (U+FFFD, the official REPLACEMENT CHARACTER)
for decoding errors.

codecs .backslashreplace_errors (exception)
Implements the 'backslashreplace"' error handling.

Malformed data is replaced by a backslashed escape sequence. On encoding, use the hexadecimal form of Unicode
code point with formats \xhh \uxxxx \Uxxxxxxxx. On decoding, use the hexadecimal form of byte value
with format \xhh.

WA 3.5 A *H 7 : Works with decoding and translating.
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codecs.xmlcharrefreplace_errors (exception)
Implements the 'xmlcharrefreplace’ error handling (for encoding within fext encoding only).

The unencodable character is replaced by an appropriate XML/HTML numeric character reference, which is a
decimal form of Unicode code point with format & #num; .

codecs.namereplace_errors (exception)
Implements the 'namereplace’' error handling (for encoding within zext encoding only).

The unencodable character is replaced by a \N{ . . . } escape sequence. The set of characters that appear in the
braces is the Name property from Unicode Character Database. For example, the German lowercase letter '3 '
will be converted to byte sequence \N{LATIN SMALL LETTER SHARP S}.

WA 350 7}

gH A

rle

NEAE RS

p 83

P

S

ol

il
o,
o
o
rlr
i)
o
=
54
rlr
-0,
&
nj
to
o
=1
finj
1o
nd
+
ro.
A
S
)
[>
il

718 codec Z#H 2

Belelr) = gk

Codec .encode (input, errors=strict’)

He e WAE

rlr
oo

AR i AR5 B2 (ZY AR, 298 Qo)) & WA Th G & Sof, Ak T e £
22 A% A2Y (18 S0, cpl2521} i50-8859-1) & ALE o] EA1L AA S vlo|=d A=

W e o,
errors QA= A48 ol 2] A2 & Ao gk 71 RG-S serict’ A YU

o] PlA| E+= Codec JIA® Ao Al E A F5HA] b2 7 AFUTh 3D BE&2 =017 A8 ZEHE
F A S oF 3l= ZE | M= StreamiiriterE AFRESIA Al L.
&)

QBT E 2017109 AL A2l of Aol A 2 A7 Fo) 1 AA B WG 5 glofoF T}

rlo

Codec .decode (input, errors=strict’)
AA inpur& YT J3H FZ2(£Y
CECEE R ERELE
gE 91397 ko] = vho] =
o)~ E A Fhe AA Aok FUTEH- A& £,
errors QA= AE & o2 A€ BA Gt 712 %2 "strict’ A AUt
o] {IAE+= Codec AAE A A E A AsHA] &2 & AU HId E&2 =0]7] fs) Al &
T A& oF 5= T U A& StreamReaders AL Al L.

YarE 4o1709 92 A o] Aol A 2 AA Fe) ¥ AA S WEE 5 glolok Pk

=
-, input>- BFO] E A A A o] ALt 7] g W 3 IH T
H

—

IncrementalEncoder®} IncrementalDecoder %EH
S AZTYT. 49e A 7/0 TP Aol AT Y
ZRB 3G/t FZEY encode ()/decode () HIAEES
HAE S& Foll JZP/HIY ZEANAE FAFYTH
encode ()ldecode () HIAEo] 3t =9 9449 &
JIAY/MACE JAIY/HIZPH = A 25T
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IncrementalEncoder 2 |

IncrementalEncoder Z¥|Av o8 AR JHE AT G35 dl AFSE Uth stol 39 H A~ E g2}
SUNEE RE SF AT LS ol Bhe o WAEE e T

class codecs.IncrementalEncoder (errors=strict’)
IncrementalEncoder AXE A2 A A}

BE SR AT o A AR o] 22 AT FUTh 7 AE A4S AREA 2GS
IR, 1710 B 7191 = <AAjek so] W L8] o A el o A ALEH U,

IncrementalEncoder: errors 7| ¥ E QAALE Alwdle] tf2 o8 A AAE 7+ 4 AF5YTH
sk g2 ol A2 7]E FRIAAIL

errors A= T2 |59 o ETRE Y H

B HEO fY3}d IncrementalEncoder
AR 40 SO ke ole] 2] A e kol AEE 5 Y5 o

encode (object, final=False)

object (AT T o] A A Tejsho]) ATt A} AT H AA S WEAFUTE o] Ao
encode () ol ) 8k u}R| 2 T = o] finalS Fo]jojof St} (7] E L A A).

reset ()
A E 27 e ALY S WA ATk danE AR 29 ¢ Qoo

L35 Hl o] Edo| Y HAE BEXES ALEsle], . encode (object, final=True)E& &
S8,

getstate ()
A:E o] WA ) W), Aol ok Futh FAL 00] T TF e 7} HES o of
ﬁﬂﬂ(ﬂ*iqﬁﬁlﬁﬂ%%ﬂaﬂ%%@%%ﬂléﬂ%ﬂ%ﬂﬂﬂéé%@¢i
2 W3 5 sy

——ﬂﬂo].oq A4

setstate (state)
NI T FENE stare 2 A FUTE state= getstate () 7F HE2HsE QAT AEf of oF U T

IncrementalDecoder 74 |

IncrementalDecoder Zd A=A GAZ JHLS I Y ']-L‘— o AFFH Yt} gho]H I R A~ E 8 9}
THAHEERE o—v—D]:’Eﬂoﬂ/H A o] )| o} Bt TS WA == A o3 Th

class codecs.IncrementalDecoder (errors=strict’)
IncrementalDecoder AXAE A2 WA A}

BESE O 3E s o] AR AL 3o 28 AFS ok FUTh 7L A AE AAE AGFA 4L 5
OXL]_.

o 7)o A2l B 719 = bk shol A e H A~ Eelo] A AL§H Lk,

IncrementalDecoder+ errors 7| Y E QA RS Al F 3] o2 o8] A AAS LIS 5 A5t
7he e 3k ol A2l 7] & FESHA L.

errors Ak 22 o] 52| o E|FE thYH Y]
AA o] ¢ F ek ok o2 A 2] Ak el Aad

decode (object, final=False)
object® TR 3T (DT T 2] AA) AE) 2 Telske]) A% T YHE AA S MU o] Aol
decode () off T3 VA 2 F 5 o] W final & Fol o] of P rh (7122 A . finalo] Frel W T3
Ot 989 &3 dadafof st ZE W& SHA] sloF Futh o] Ao 7hs3tA] ko
(& =0 98 29 ELAstulolE /\li"i AaH), AH gl A58k 2ol ol gl A 2l & Al &) oF
FU kel 724N D S+ Y5y eh.

reset ()
HIoE 27| = A8 Fh

ﬂ

t} o] oJE | HE | 43I IncrementalDecoder
AESEE

%]
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getstate ()

HaH Y A el E vk ch 7 &5 o] = FEololok i, A HAl= o [ e tZ Y= A
e ddg EFehe wF ofoF FUth F WAl 5 ooF ok 2ok e AR 5 KU
(FHL 00 744 E3 271 48] A7 H £ 5 sfof ghith) o] 37} e AR} ool R,
M3 7E 3 7} e BH k0] AR Rt 4T S glolA, o) del MY A Qe 2 o
Frjol BaatE 9SSR 2 o) A AE) = B Eob 5 glojof T (KT Bate
Zoh AT AR AR vhEY/E 2 s A% EAAY o =8 Az Andae] Az
ek 5 Qsyth)

setstate (state)
) Z 2 AE]E state 2 A A ST state= getstate () 7F 93 t] 2 T AbE] of of g th

Streamliriter®} StreamReader Sl M2 I3 Y B BES ¢ gA +d8+= t-]] PR g
A= HE A AdEH ol 2E AFFUTh ol & F ok ol thek ol = encodings.utf_8& I
Al L.

StreamWriter 2 |

Streamiriter ¥ Codec?] AB ZFAoln lo]H Fd HRAAEZL ITIFHEE R
2717 B el o b= b2 W N =S Fol gt
class codecs.StreamWriter (stream, errors=strict’)

StreamiWriter Q2B 20 AA 2},

RE AED S o AAA GBI o) 2 ARHOL FUTE T AN E AA4E AFEA T
T QAR of 7)o Fold 7)Y = AAput sfo] FH E A 2E B o A AR H Y T

stream AR 574 2e0] AL S gas ) vholve] dlol e E 2] S19) A AF Aol of
ok

Streamliriters errors 7] ANAE A Z3t] = o8] A AAESE LIS 5 9

A=
H Zd o] A 5 s &2 ol A 7]ol s A= ol 2] A2 7€ FEs A L.

errors A A= 2 o] 9] o] E 1“4 EdUdE Ut o] JEZHEN HYSH St reamiriter 2R 9]
S s rie ole A Aet o) AV 4 5o

write (object)

~EYo] Az A AA ) g2 LT,

writelines (list)
Writes the concatenated iterable of strings to the stream (possibly by reusing the write () method). Infinite
or very large iterables are not supported. The standard bytes-to-bytes codecs do not support this method.

AE S
— =

i

ofy
e

Utk 3

AE

reset ()
FAEHE A Hl A = 29 WA E A ZE Yo
o] “ﬂ/HE% St 289 tlolg 7t RS AEf 7 H o] el E B35 98 AA ~2ERE
oAl A5 TE A2 24 HolE S 2% 4 EE gh

9o WA E ol %, streamiriters 43 AEYo) A & ThE RE A=} o EP HES A%d of 3
g},
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StreamReader 2} A)|

AN E &
—— "

rln

StreamReader 2 2% Codec?] A B S 2olH alo]H Td HRAAEZG TSHFHAEE R

B=7]7} B elalof s The WA =S F ol g ot

class codecs.StreamReader (stream, errors=strict’)
StreamReader QUAE A9 A A R}

RE AEY BEAE o AAA AR o) AT AR FULE T AAE AAE AREA 2D
T QAT o] 7)o A A 719 E A sfo] W I YA 2E o A AHEH YT

stream A7p= 57 7o) AgaA B2t kol el HlolE1E 97 A5l A AT A7 ofof 7
Uk,

StreamReader<errors 7| Y & AALE A2dle] 2 o8] A& A AS 13T S A5y I E AE
9 3eo) AN 5 e B2 ole] Azl 7)ol AL ol2] A2l /g BRI L

crors RS @ 0189 ol Eel ol )9 1Sk o] ol el ol A YS st reanneaer A4
S ol ThE o o) Mol A gkl AR 4 AT,

errors A Ao €5 = P AL register_error ()2 &%

el

read (size=-1, chars=-1, firstline=False)

2E A golEE t)TY s A AA S vk o)

chars A7 B TR A DE FAE ol E9) 5 eI T read ) MASE 23
ARTEH WL Po B2 NBFHA FAT, A b5 Aol FRAA how o A7 NBY 5
&k

size A7HE VYL 9130 9L 928 B vhol =L BE ZA=0) A Ql H o) 48 by U o
g o 44 AAA £AE 5 etk NER- 1L A5 BBl 4u OnYFL
e o] i) WS E ATe gL B o) HRYeA ES 8] 918 AU
firsline 2 1= 0] % Fol )W o2l 7k 9o w R WA Ew ukEkeE SR AL eyt
o] W =t B8 2 # 2 (ereedy) 91 7] WSS AHGHok T Th 5, AW B2 9} F01 2 size o
A B85 C W BE dolHE glojof FUT o & So] 2= ol ME4 An E= 1t A

u} 7} 9o, o] 2 ¢lo] of g,

readline (size=None, keepends=True)
AHF A2EHA T =L Ju tTYH g o EHE vratah ).

FO) A A, size= 2EHY read () WA E 0 size A2 ALH Yt}
keepends7} A A o] H & 57} R Zol A A AF Y th

readlines (sizehint=None, keepends=True)
0o ~EPOA A1 58 BE 5 92 29 BAER BAFTh

€ T8+ 799 decode () WM EE AFE3F LS T keepends7t o] H 2] AE &of X3
HYth
FOA AW, sizehint= ~E QL read () WA E size AALZ A EH U Th
reset ()
WE ZHE FASIE Ul AHSE = 28 WA E A2 AT oh
2E R 91X WA o] WA LA] ghotof 3t f- oI Al L. o] MM E= FE T of 2o A BT
T AEE 7 Ast A
919 WA 9o T St reamReaders atH AE A TFE R E WA T 9} o] E 8] HEE AbL 3 of 3T}
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StreamReaderWriter 2 |

StreamReaderWriter = 7|8 227 & R 5o

Yok
Lookup () B/ RS AEE G548 AET] ALVAE THT 5 YEF BAF A5 U

class codecs.StreamReaderWriter (stream, Reader, Writer, errors=strict’)
StreamReaderriter JAA2EHAAE TF5UTh stream— A= A o] of ST} Reader2} Writer=
2} 7y St reamReader®} Streamiriter QA E]H o] 25 A Fdt= HE T L) S 2o oF gt
ol el 2EY #5712 715 7)o B 2 7&3 WA 7 YT

StreamReadeririter AAEAE StreamReader®) Streamiriter 2|27 283 Q1 E]H o] A A

o) gtk 31 AE o)A T} 2 RE B =9} o] Bl RES 443

>
)
oft
ok
rir
[>
lut
et
o
o)
)
o
bt
d
ok
rlr
r'l
o
f(y
B
[>
inSs

StreamRecoder 73 )|

StreamRecoder+= S AT YA Th2 AF GO Z flo|HE M=, o= wWuZ 2 AI Y A S
g o §-8Fch
lookup () 7 HEeet A E 2] 4B AFESto] dAEHAE FAT 5 IAEE AAFH IS YR

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors=strict’)
OFul ek WS L HSt= StreamRecoder AAEAE W5 U T encodel} decode= ZHE Q&
Z3Urtt- read () Fwrite () & TE&5t= T =71 B b o] E, WA o] Reader 2} Writer= "8 <l = o
25 U ok - srream®] T ©] H.
ol gt AAE AHE St FHIT ERATY S 7 T 5 Qs Ut ol & 9, Latin-1 9| A UTF-8 &
stream A A= kD7 A A of of gy T
encode2} decode Q) AF= Codec Q1 EH| o] AE 43
StreamiWriter QU] H o] 22 AR E A& }% Sh) Ze A~ o] of 3tk
el Aol ~EY @579 12 /10] AT A% 2L P02 SR
StreamRecoder I2B|AE StreamReader® Streamiiriter 327 23S A E S o] 25 Ao g

o} S AEO| A THE BE A =9 o B2 RES A4 g T,

I

ok 3t t}. Reader2} Writer= ZYZ} St reamReader2}
L)

rﬂ
—L _1

722 2393 FUIE

Strings are stored internally as sequences of code points in range U+0000-U+10FFFF. (See PEP 393 for more details
about the implementation.) Once a string object is used outside of CPU and memory, endianness and how these arrays are
stored as bytes become an issue. As with other codecs, serialising a string into a sequence of bytes is known as encoding,
and recreating the string from the sequence of bytes is known as decoding. There are a variety of different text serialisation
codecs, which are collectivity referred to as fext encodings.
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"\ul234' in position 3: ordinal not in range (256).
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All of these encodings can only encode 256 of the 1114112 code points defined in Unicode. A simple and straightfor-
ward way that can store each Unicode code point, is to store each code point as four consecutive bytes. There are two
possibilities: store the bytes in big endian or in little endian order. These two encodings are called UTF-32-BE and
UTF-32-LE respectively. Their disadvantage is that if e.g. you use UTF-32-BE on a little endian machine you will
always have to swap bytes on encoding and decoding. UTF-32 avoids this problem: bytes will always be in natural endi-
anness. When these bytes are read by a CPU with a different endianness, then bytes have to be swapped though. To be
able to detect the endianness of a UTF-16 or UTF-32 byte sequence, there’s the so called BOM (“Byte Order Mark™).
This is the Unicode character U+FEFF. This character can be prepended to every UTF—16 or UTF-32 byte sequence.
The byte swapped version of this character (OXxFFFE) is an illegal character that may not appear in a Unicode text. So
when the first character in a UTF—16 or UTF-32 byte sequence appears to be a U+FFFE the bytes have to be swapped
on decoding. Unfortunately the character U+FEFF had a second purpose as a ZERO WIDTH NO-BREAK SPACE: a
character that has no width and doesn’t allow a word to be split. It can e.g. be used to give hints to a ligature algorithm.
With Unicode 4.0 using U+FEFF asa ZERO WIDTH NO-BREAK SPACE has been deprecated (with U+2060 (WORD
JOINER) assuming this role). Nevertheless Unicode software still must be able to handle U+FEFF in both roles: as a
BOM it’s a device to determine the storage layout of the encoded bytes, and vanishes once the byte sequence has been
decoded into a string; as a ZERO WIDTH NO-BREAK SPACE it’s a normal character that will be decoded like any
other.

There’s another encoding that is able to encode the full range of Unicode characters: UTF-8. UTF-8 is an 8-bit encoding,
which means there are no issues with byte order in UT