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1.1 7120l cHst &0 ALE
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A

« If not separately noted, all functions that claim “Availability: Unix” are supported on macOS, which builds on
a Unix core.
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HS B
A E L R
abs () enumerate () len() range ()
aiter() eval () list () repr ()
all/() exec () locals () reversed /()
any () round ()
anext () F M
ascii() filter() map () S

float () max () set ()
B format () memoryview () setattr()
bin{() frozenset () min () slice()
bool () sorted()
breakpoint () G N staticmethod ()
bytearray () getattr () next () str()
bytes () globals () sum ()

(0] super ()

C H object ()
callable() hasattr() oct () T
chr () hash () open () tuple ()
classmethod () help () ord() type ()
compile () hex ()
complex () P A\

1 pow () vars ()
D id() print ()
delattr () input () property () Z
dict () int () zip ()
dir() isinstance ()
divmod () issubclass () _

iter() __import__ ()

abs (x)
SAte] ARPL FAFUL Qs A4, AF EE  abs ()8 FASE AA AU A7

B 0 3770 wskg o,

aiter (async_iterable)
Return an asynchronous iterator for an asynchronous iterable. Equivalent to calling x . __aiter_ ().

Note: Unlike iter (), aiter () has no 2-argument variant.
B A 3.100) =7}

all (iterable)
iterable 2] 2. Q A7}

N

Folwl (= terable o] ¥ 0] 91 0. 8) True & EelZUch the3 S5tk

d

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

awaitable anext (async_iterator[, default] )
When awaited, return the next item from the given asynchronous iterator, or default if given and the iterator is
exhausted.

6 Chapter 2. LHZ} St
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This is the async variant of the next () builtin, and behaves similarly.

This calls the __anext__ () method of async_iterator, returning an awaitable. Awaiting this returns
the next value of the iterator. If default is given, it is returned if the iterator is exhausted, otherwise
StopAsyncIteration israised.

WA 31000 &7}

any (iterable)
iterable &) 8.4 & o] = 3t ElE Fo] Wl True & S8 5 Ut iterable©] H| o] IO False & &8
ZUth b E 5 ok

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

ascii (object)
As repr (), return a string containing a printable representation of an object, but escape the non-ASCII
characters in the string returned by repr () using \x, \u, or \U escapes. This generates a string similar to
that returned by repzr () in Python 2.

bin (x)
B52 “0b” 7k Foll L o] 7 BAA =2 W ch wf uhe stol i ERAA YU x 7}
stol M int A7k ohebd, A58 EeFE _index_ () WAEE AolsoF Futh 2 744
& =d:

>>> pbin(3)
'Ob11"

>>> bin (-10)
-0b1010"

If the prefix “Ob” is desired or not, you can use either of the following ways.

>>> format (14, '#b'), format (14, 'b')
('Ob1110', '1110")

>>> f'{14:4b}', £'{14:b}"'

('0Ob1110', '"1110")

AN 3 Y82 format ()& EAM K.

class bool ( [x] )
Return a Boolean value, i.e. one of True or False. x is converted using the standard rruth testing procedure.
If x is false or omitted, this returns False; otherwise, it returns True. The bool class is a subclass of i1nt

(see ==AF & — int, float, complex). It cannot be subclassed further. Its only instances are False and True
(see = 2] 4h).

W4 37004 WA x ol A 912 A& vl W4Ty

breakpoint (*args, **kws)

This function drops you into the debugger at the call site. Specifically, it calls sys.breakpointhook (),
passing args and kws straight through. By default, sys.breakpointhook () calls pdb.
set_trace () expecting no arguments. In this case, it is purely a convenience function so you don’ t have to
explicitly import pdb or type as much code to enter the debugger. However, sys.breakpointhook ()
can be set to some other function and breakpoint () will automatically call that, allowing you to drop
into the debugger of choice. If sys.breakpointhook () is not accessible, this function will raise
RuntimeError.

breakpointhook< QALZE 7FA} o) Wl E (auditing event) builtins .breakpoint & TAAA A YT}
B A 3.70] F7}.

class bytearray([source[ encoding[ errors] ]]
MEE HtolE mid S S F U bytearray &+ 0<=x<256 9ol = A9 7H¥

N
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AlA2QUTh bytes o] 7h th 9] WA = vk op gt (Hfo] = I vpo] E wj &€ A &
HAR), 7P A A 8 ol 718 7P A2 dubE g A g 72 2E syt
A source AR E B 744 T2 IR 02 DL 25 U AT 5 ATt
o B21Y oW, ‘ﬂ—E Al encoding W 7} A == A| 53] oF 3“413]-(1?/] AR O Z errors £); 18
bytearray () & str.encode () & AFE3lo] BAE S vlo]ER W3}

« AW ude 137 A, d HelER 273 Yt

. W3 Qo] A2 ATl AAE, AAL 7] AL v FH 7} ulolE WAL 27)3heE b
AU
« OB o)W, WY 0 <= x < 2569 A4S AFEE o]EHEolojof 5L, T FHS o] ul
deo) 27 Y&2 = AT
AA7F o™ =71 09 vl o] o Hut
vlo) 8] Al A2 8 — bytes, bytearray, memoryview2} v}o| E vl A & H AL
class bytes( [source [, encoding[, errors] ] ] )
Return a new “bytes” object which is an immutable sequence of integers in the range 0 <= x < 256.

bytes is an immutable version of bytearray - it has the same non-mutating methods and the same in-
dexing and slicing behavior.

whet Al A 2F QIR bytearray () 2F 2ol sfA g Y th

Hlo]EE A= 2B S AFE3He] vhE 5 dF U T (strings & B A 8).

vlol v 2] A| A2 8 — bytes, bytearray, memoryview, BFo] E G A A W vlo]E Y I} ufol E wj g A Ak
T HAS.

callable (object)
object A7+ Z 2B AN E HolW rrued, 19X FoW ralse & EHFYTE | 20| True s
EHFAE AR TZo] AT 7 A o] AT False D Wl object & T E 8 WEEA] A Pt
= Eabd = Ei 2 o)zl Ao Lo L (ZHAs T2 A AdABAE 82 Uh; S0
_call__ () WAEZLoH A2 AE FHEY YT

w7 3200 %«7}: o] F4 vl 3,004 WA A A D the shol A 3200 4 ThAl =Y BEU T

o 1o

chr (i)
FUIE FE LA 5 A 228 Yo B4 G F U oS Sof, chr (97) &
TAE 'a' S ¥ 53, chr (8364) = wAE '€ S wHF UL o A2 ord() o WYY T
QAke] fE WAL 0014 L114111(16715 2 0xI0FFEF) 74 YUl th. i 7} o] 9] el 912 u
ValueError 7} A3yt

@classmethod

HAEE 2 =g AT

A class method receives the class as an implicit first argument, just like an instance method receives the instance.
To declare a class method, use this idiom:

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

@classmethod F A& g4 o F 7 o] B YT} - AFA| §F Y &2 functionS E A &

g gdACc.f0 AR EE 22 (). £() A EFH 22T+ A5
ArdEAres Felat IR0 FAE YL 314 :ﬂ/\"ﬂ EH“H =a e “ﬂ/ﬂE 7t 3&5 W, 34
Ze 2 AA 7 EAI A QA 1A A=z AdH U

S MAEE Cr+ = Auke] A A mAES thF U 1,\32 A8k, of A

staticmethod ()& RAL. 2 HlA=of tst § AA| S AR =, typesS #H13}A 8.

W4 39004 WA: Zeha A EL oAl property ()9 2L DHE TAAYHE AP T4 A%
Yo,
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B A 3.109] A ¥ 7 : Class methods now inherit the method attributes (__module_ , _ name_
__qualname_ ,_ doc__and _ _annotations__)and have anew __ wrapped___ attribute.

compile (S‘OMFCE, filename, mode, flags=0, dont_inherit=False, optimize=- 1)
source & T T EE=AST AR 2 ALttt T AA=exec () Exeval () 2EAYPT 4
Uk source & A% EA, vfol = 9w AST A7) A LTk AST AAl % Aokt Y
et AR = ast BE FAE FRSHA L.

filename A7 L= 92 HQE AT ok FUTE Lol 97 o A4 15 e e A
FU T} ('<string>' o] dWHH o & AFSFH UTH.

mode QA= A3t Dol oF t= Z = FFS A AU source 7 ] A P22 FAH o] il
exec, Y XA 07 FAF o] Ar}H 'eval', G th3ldg B o7 FAEH 'single’ o] H
0T (A%l 34 wome o151 % FAAL THAEE AT,

A A QA flags <} dont_inherit = 1™ 7 5F 2 i"i 01 g3l of oF BtaL oW F 4] 7] %5 0] ﬁﬂ%‘f
F ook st=A AljFUth & th Al FH A = 4 EEU0Y %), =+ compile () &
SIS FE AL Y= AR 22 “‘?ﬂli 74%0‘%‘45} ﬂags QIAF7} 0] A AL, dont_inherit
Zh o (EE0) Y AR % 2ol Bl flags O]X}E A7 Ade] AT FA4 Fol /\} Ayt
dont_inherit 7} 0 0] o} d 3 flags AA7F A B UTH- S8R T =9 S L (FA 75 2;13}?:_1
g g4) & FAE YL

J}olﬂiiﬁﬁvﬂ%%@fﬂ H %Q%X]Xé ]—7].&—HH]EOR%T9J\“:H]Eoﬂgsﬁxl;qg
Yth o3 F4 7S A st d BRIINE BT future BEEY _Feature IAH
20X compiler_flag 9 EgH

£ 2e 4 YRtk A9hLe I Pycr_ FEARR ast
ol A 22 4 gt

A2} optimize + AL 9] H A3} S AR FULE 7123 -1 2 -0 g4l o3 T A
[e)
0 (
[:l_

rE 30
2z

i)

z Y HAAS 22 A3 BAH £EL2 0 (F A3} /e, __debug__ ©] FYYh, 1

(assert 7} Al A Ut __debug__ o] ARAYYTH EE2 ok (E~ELE AAD .

ol g AL H 227 2 EA GO SyntaxError & 4L07|31, &0 d Hlo|ETL S0
Q= AL valueError & 4o 7Yt}

ol M TEZAST RH 2 S} st W, ast.parse () & BN L

source, filename QAA}Z FHAF o| ¥l E (auditing event) compileS WA Al 7Y T}

Z3: 'single' E= 'eval' modeE o8 & Z=E X EAE S o]
N AR JEE& Bl gyttt o] AL code ¢E°ﬂ*1 o] Ak &4

2517 317 9 gt

7
El

Hlil

: FHOLAol AST st et 4 29 o] A0 Aol AST AN 2 BAAY ) 548
B9 EAAE st A AHzelEt ARAE DO EF

H A 3.20 4 ¥ 7 Allowed use of Windows and Mac newlines. Also, input in 'exec ' mode does not have
to end in a newline anymore. Added the optimize parameter.

WA 35994 W A: o] dell s, source ol 4] D whel E7h AR W ryperrror AP YF U

WA 380 7} o] X1] ast.PyCF_ALLOW_TOP_LEVEL_AWAITE flagsZ A3l HAH ==
await,async for Wasync withE X ¢< 4 J54rth

class complex ( [real[, imag] ] )
real + imag*1j & 74A Ba4E SHFAY EAD B 248 Basw Wty
E R E RS DR 3

AR A7 2Ad d 5 QST 24 s BE (BAsE 20 57} 3 91Tk
imag 7} A2 W 71 gHL 0013, AAAE ine 9 floact} P RA WO YT F
A7t = Ak 0 & S FE UL
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A=A 3 O] M A A xol A, complex(x) + x._ complex_ () & 9 4% Yrch
__complex_ () 7F BYH JA koW,  float_ () 2 ATk _ float_ () 7}
gols] o] A ¢ O}O W, __index_ () ® iAIFUTh

B0 BAGL ART W, BAGL FU9 + Fr - ANA Tl TR ZAHAL 2 H U
o & 5o, complex ('1+25") & A A T complex ('1 + 29") ¥ valueError & 4274
o,

B 44 gL =213 — int, float, complex 9| A /4 g T}

WA 3601 WA 22 BlE Y A £ AL WEL 15T 5 Ak

WA 38 MA: __complex ()9 float_ () 7FAYH A ¢ko™  index () & thAl
S,

=]

delattr (object, name)

This is a relative of setattr (). The arguments are an object and a string. The string must be the name
of one of the object’ s attributes. The function deletes the named attribute, provided the object allows it.
For example, delattr (x, 'foobar') isequivalentto del x.foobar. name need not be a Python
identifier (see setattr ()).

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)

A A8 IR aice AR G FAag U o Zeel B YA E dice 3

g ¥ —dic & BA L.

t}E Ad oY A$ 1ist, set W tuple F A2 collections EES HA Q.

dir ( [object ]

AA7F o, AA A1 253 ES EHFUL dA Ao, s F AA o
FATJERES FJ2ELS EHFHL AI=I YT

[k
=2
30
rlr
o
allf
il
1o
ACh
[>

AR _atx ) AHES Qo o WA= EER L, BN ofmeyihe o ang £
F oF gt} o] %’ﬂl st AXE  getattr () B getattribute () ¥FE FHd=
A iz () o] SN E P EEE Basie FRE AR 2T 4 A8 T

If the object does not provide __dir__ (), the function tries its best to gather information from the object’

s ___dict___ attribute, if defined, and from its type object. The resulting list is not necessarily complete and
may be inaccurate when the object has a custom __getattr__ ().

% dir() WAUZS e B AR A T A FAsHE, AT LR T 43 A
3 AR E BEU T A=) oE ok

. A BE AN, 22 BE o2 REY o] Fo] £ Y

c ARG EE FHx AN, JAE L TRY o2 HE o
g0l AN Ao EFH

- 29 RS, HAEdE AN JEYRE o2, P Fej29 oEeHE o8 L3
Zo2e) o2 FeaEe] o ERRE o] 2L AT A2 T ).

A7 e 2EL gl o2 FEFHUth o & S0

>>> import struct

>>> dir () # show the names in the module namespace

['"__builtins_ ', '_ _name__ ', 'struct']

>>> dir (struct) # show the names in the struct module

['Struct', '__all__'", '_ _builtins__', '__cached__', '__doc__"', '_ _file_ ',
' initializing__ ', '__loader__', '__name__', '__ _package_ ',
'_clearcache', 'calcsize', 'error', 'pack', 'pack_into',
'unpack', 'unpack_from']

>>> class Shape:
def _ dir_ (self):

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

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

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

Ha: air() & FE N8P 2ERE A A RS A3 AT A W2, A AAL AT
HA 499 ol & I AT B ER 2L o) T AL AT AL A=, 4D Fe
AET AT 4 AT o E Sol, AR Fe A e Fe) s ol =Rl REE A% P A

SEAE

divmod (a, b)
Take two (non-complex) numbers as arguments and return a pair of numbers consisting of their quotient and
remainder when using integer division. With mixed operand types, the rules for binary arithmetic operators
apply. For integers, the result is the same as (a // b, a % b). For floating point numbers the result is
(q, a % b),wheregqisusuallymath.floor (a / b) butmay be 1 less than that. Inany case g * b

+ a % bisveryclosetoa,if a $ Db is non-zero it has the same sign as b, and 0 <= abs(a % b) <
abs (b).

enumerate (iterable, start=0)
A AAE = F YT iterable = A A2, o] Bl d| o] B] == o] E & o] A& A Dot thE AA| o oF
Uttt enumerate () o o & WHEE o #Ho|E{Y] _ next_ ()
2t start 5-¥]) S} iterable & o] H g o] A A Ao A= g T otE RES FEF UL

>>> 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')]

e E5EIn

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

eval (expression|, globals, locals] ])
Q1 x= ALY 2 A B A globals 2 localsTh. A& %, globals = YA Y gl o oF Fyth Alg=+
AL Jocals = =] A7 E 2~ Q5T

The expression argument is parsed and evaluated as a Python expression (technically speaking, a condition list)
using the globals and locals dictionaries as global and local namespace. If the globals dictionary is present and
does not contain a value for the key __builtins__, a reference to the dictionary of the built-in module
builtins isinserted under that key before expression is parsed. That way you can control what builtins are
available to the executed code by inserting your own ___builtins__ dictionary into globals before passing
itto eval (). If the locals dictionary is omitted it defaults to the globals dictionary. If both dictionaries are
omitted, the expression is executed with the globals and locals in the environment where eval () is called.
Note, eval() does not have access to the nested scopes (non-locals) in the enclosing environment.

Wk g2 AlArE 2840 ARk 24 ol ez Hug Yt o:

>> x =1
>>> eval ("x+1")

2

This function can also be used to execute arbitrary code objects (such as those created by compile ()). In
this case, pass a code object instead of a string. If the code object has been compiled with 'exec' as the
mode argument, eval ()’s return value will be None.

11
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Hints: dynamic execution of statements is supported by the exec () function. The globals () and
locals () functions return the current global and local dictionary, respectively, which may be useful to
pass around for use by eval () or exec ().

If the given source is a string, then leading and trailing spaces and tabs are stripped.
FEE U2 H ZTHAY S AASHA L& 5 Y=g ast. literal_eval () S BAH 8.
code_object AA}Z ZHAF o| Ml E (auditing event) execS WA Al 7 U T}

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

In all cases, if the optional parts are omitted, the code is executed in the current scope. If only globals is
provided, it must be a dictionary (and not a subclass of dictionary), which will be used for both the global and
the local variables. If globals and locals are given, they are used for the global and local variables, respectively.
If provided, locals can be any mapping object. Remember that at the module level, globals and locals are the
same dictionary. If exec gets two separate objects as globals and locals, the code will be executed as if it were
embedded in a class definition.

globals 9 2]l7} __builtins__ & 7|2 3= S 20 YA o, 2 7|2 YWHF BE
builtins o thsF ZFZ7F AFAFH Ut o]ld A OE exec () Oﬂ AEsl7] Aol globals | OJ]EHf—
P‘]/] __builtins. YHUHEAHATLEN, AH = o o™ W A o] Al52 A
EAATE 5 dsYTh
code_object AA}ZE ZHA}F o| ¥l E (auditing event) execE WA A 71 U T}
3 WF &4 globals ()2} locals{) =424 A A9 D A9 e g seFd,
exec () 2 ALH = F HA E A AR AAE } st ol &t

2. 7|5 Jocals = o}l B2 locals () o ABHE g2 D=3tk 7|8 locals AR tlE] 4
o] Al=E oA = 01914‘:]’ 3 exec () 7F ok 3o locals ol TE=E7FTHE £ W
YA A S & locals G Bl & ﬁﬂoﬂo};@—qr/}.

filter (function, iterable)
function ©] ¥ E8]F = iterable 2] LA~ EZ o|E d o E & FET U} iterable < ] o] E|
o] g Adst= AH oY = O]Eﬂﬂ ol 4 4 A5 Uth function ©] None ©| ¥ %?& 7t
ZHR"E U &, AR lterab164 REQA7FAAG UTH
filter (function, iterable) <+ function©] None ©] ofd w] A @ o]g EHA (item
for item in iterable if function(item)) 3}, None d FEH (item for item in
iterable if item) &} 55 & Fol3M 2

function ©] AR S B FTE iterable &) S AEE EHF
filterfalse() & HA L&

)

4R A

nk

rr

4= itertools.

class float ( [x]
A EE EAYx 2 RE A58 W50 S F UL

If the argument is a string, it should contain a decimal number, optionally preceded by a sign, and optionally
embedded in whitespace. The optional sign may be '+' or '—';a '+"' sign has no effect on the value pro-
duced. The argument may also be a string representing a NaN (not-a-number), or positive or negative infinity.
More precisely, the input must conform to the £1oatvalue production rule in the following grammar, after
leading and trailing whitespace characters are removed:

He fds 28d9 E F 8 F49 BobEolt Ao 2 L. YA TES Gt 39, E U AR BES A A
S 2ekd 2 992 M Es|of ok
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sign = mgmopomen

infinity = "Infinity" | "inf"

nan = "nan"

digitpart = digit (["_"] digit)*

number = [digitpart] "." digitpart | digitpart ["."]
exponent RES ("e"™ | "E") ["+"™ | "-"] digitpart
floatnumber = number [exponent]

floatvalue = [sign] (floatnumber | infinity | nan)

Here digit is a Unicode decimal digit (character in the Unicode general category Nd). Case is not significant,
so, for example, “inf”, “Inf”, “INFINITY”, and “iNfINity” are all acceptable spellings for positive infinity.

2R o, AT A B AL (FolY E A5 AEE YollA) 22 #=2 7H AS
7} w13k U}, 91 217} 5ho] A float M9 S Blo] U, overflowError 7F 2 S o}

dutA ol glol MW AA x o] A$, float (x) =x._ float_ () 2 YL UY. _ float_ () 7}
Aol= A kgkom™,  index_ () Z tiAIFEUTh

Q1}7} FolA A koW, 0.0 & EHF Ut
o

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity'")
—-inf

float §2 =2} & — int, float, complex ol 2= o] JF Tt

A 3604 A = YEHE AH 2AE 222 I3 5 A5 UTh

A 3704 WA x= o)A 92 AL w7 W)

WA 38014 WA __float_ () 7} e A) ko __index_ () 2 AT T

format (value [, format_spec] )
Convert a value to a “formatted” representation, as controlled by format_spec. The interpretation of for-
mat_spec will depend on the type of the value argument; however, there is a standard formatting syntax that is
used by most built-in types: = T A u]1] ¢ of,

I

71 format_spec = W1 FAF ol AWMAHOR str(value) B TE8h= 20 2 2345 FUth

format (value, format_spec) @] ﬂ]?} TEL type (value) .___format__ (value,
format_spec) & HYEH =4, valued] _ format_ () HIAEE A o] A A~E A YA E] =2
AV UL WA= AA o] object o &3}l format_spec ©] H] o] QIR EAY, format_spec ==
Qke gho] EAFE o] obd A% TypeError o 2] 7} &8 gy th.
WA 34004 HA: object () .__format__ (format_spec) 2 format_spec ©] ¥l B2} g o] ofd
AS TypeError & 4234t}
class frozenset ( [iterable] )
M frozenset AAE Ee]F =], AH A O 2 jterable o 4] 71 A& 3425 33T} frozenset
L yZZHaguUrct ol Ze o) st AP A= frozenset I AT 3 — set, frozenserS B AL
Z Aol E$ set, list, tuple Wdict Z 2 collections EES HA 8.
getattr (object, name [, default] )

Return the value of the named attribute of object. name must be a string. If the string is the name of one of
the object’ s attributes, the result is the value of that attribute. For example, getattr (x, 'foobar')

13
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is equivalent to x . foobar. If the named attribute does not exist, default is returned if provided, otherwise
AttributeError israised. name need not be a Python identifier (see setattr ()).

Z3:  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)

Qs AR EALY T EA20) A7) 54 F i) o)) A True o2, 184
o False 7t §UTH (0] AL getattr (object, name) & S &3}1 AttributeError &
AN EAE B Aoz pRT L)

hash (object)

l

A7 o HAZS EAFUTHENA7 A A9, HARS AT G 25 Fo SH e
718 o) v st o AR HUTh 20w aEE A e 2L AR 25U (13 1.09)
A99} o] o] e ALz AT 1RSI,

[0 m

Fa1: A2® __hash () IMES 7FA AA S| B9, hash () & TARE 7| A HE H5 7+
=2 03 %k% Zaa}tﬂal Aol Fo M 8. AFA S Lﬁ%ifhask;( £ 2AS8.

help ( [Object]

WA e ASdE BETUG. (o] FEE ARG A8 A AT DA A
ow deeE 2golA By B eY Axdol A 4H T A eadold gxde
S, B, 2 A, I T AEA A o\ B % LS, 5 ol AT Bl
AP A7} the 57 AA W, AA ol ch B =22 ol A7} BrE ol 41 o,

Note that if a slash(/) appears in the parameter list of a function when invoking help (), it means that the
parameters prior to the slash are positional-only. For more info, see the FAQ entry on positional-only param-
eters.

o) B site RE 3] U ol T2l F7hH .
A 3400 AA: pydoc 3} inspect o] M AAFL ZHES A/ TZYA7F o)A o Z&Z o1

Qo] g2 ol v T

hex (x)

BTE “0x” ;‘JC*V}E_ 272163 FAE 2 AT x 7F spol A int AA| 7} ob U,

@AEEE% __index__ () WINEE Bl of Fuich E 7}A] of:

>>> hex (255)

'Oxff!

>>> hex (-42)

-0x2a'’

4B YR EE A8 16457, AFEAZ AAY Qe GEl 2 Aasie | ohe Bl e

A 5 U ok

>>> ! ‘% 255, " ‘% 255, ! "% 255

('oxff', 'ff', 'FEF'")

>>> format (255, '#x'), format (255, 'x'), format (255, 'X")

('Oxff', 'ff', 'FEF'")

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

('oxff', 'ff', 'FEF'")

XP%‘_% A 162 Aol Aez Hdsted int () & ZAR
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Far: floatol]l theh 16+ FAHE £H & o8 W, float. hex () MINEES AHESHA 8.

id (object)
A7e] “ofe]HE|E]” & T ETh ol AL AA ) 51 5ok § Ak vl 7
AUt o] AXA = F WY AAE= 22 id() R

CPython & %} Al|: This is the address of the object in memory.

AEol HAHE AT

id AR}Z ZHAF o ¥l E (auditing event) builtins.id S A A AU}

input ( [prompt] )
prompt AA}7} QL O™, Fof 7HY FAHE Fo) A ¥ &
st £S5 93, TAEE HESEA (£ Y £ v 24
EOFError & 4o 71Ut} o:

>>> s = input ('-—> ")

--> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

readline BEo] REHYYH, input () & I1AE AHE3t] Aust & AQJH 32EE 7=
A& T

prompt QAA}E ZHAF o] ¥l E (auditing event) builtins. input < 2AAA o)

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

class int([x])

class int (x, base=10)
SA U EAY x 2 B BEold A4 AAE SPF UL AX7F FoIA A GO0 S EHE
thx7b__int_ () ERAY38H, int (x) £x.__int_ () EEHFYUh x7}_index__ ()

Ao, x.__index_ () E EHFUYUTh x7F _trunc__ () § AYs¥, x.__trunc__ ()
EHFUS A A5 o] e 0 Fl AF U
If x is not a number or if base is given, then x must be a string, bytes, or bytearray instance representing

an integer in radix base. Optionally, the string can be preceded by + or — (with no space in between), have
leading zeros, be surrounded by whitespace, and have single underscores interspersed between digits.

e

A base-n integer string contains digits, each representing a value from O to n-1. The values 0-9 can be repre-
sented by any Unicode decimal digit. The values 10-35 can be represented by a to z (or A to Z). The default
base is 10. The allowed bases are 0 and 2-36. Base-2, -8, and -16 strings can be optionally prefixed with
0b/0B, 00/00, or 0x/0X, as with integer literals in code. For base 0, the string is interpreted in a similar way
to an integer literal in code, in that the actual base is 2, 8, 10, or 16 as determined by the prefix. Base 0 also
disallows leading zeros: int ('010', 0) isnotlegal, while int ('010"') and int ('010', 8) are.

A4 L 2 — int, float, complex o A E = o] 55U}

WA 3494 M A: base 7} int 9] A2E A7} ok base 21 A 7} base.__index WA EE 7}
AW, 242 & ZTE 27 A 2 HMAEE SSFUTh ol A W Holl A= Dbase.__index_
thAlofl base.__int_ 7} AFRE S5 YT

HA360A MA: ZE BHE A A& LEE 153 5+ IS5

w2 37004 W A1 x ol A 917 28 w7 WUt

WA 38N WA __int_ () 7} BYHA oW, _index_ () E thAIFYh

WA 3.10.79 A WA int string inputs and string representations can be limited to help avoid denial of
service attacks. A ValueError israised 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 infeger string conversion length limitation
documentation.

isinstance (object, classinfo)
Return True if the object argument is an instance of the classinfo argument, or of a (direct, indirect, or virfual)
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subclass thereof. If object is not an object of the given type, the function always returns False. If classinfois a
tuple of type objects (or recursively, other such tuples) or a Union Type of multiple types, return True if object
is an instance of any of the types. If classinfo is not a type or tuple of types and such tuples, a TypeError
exception is raised.

WA 3.109 A ¥ A : classinfo can be a Union Type.

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

WA 3.109 A ¥ 7 classinfo can be a Union Type.

iter (object[, sentinel ] )

Return an iferator object. The first argument is interpreted very differently depending on the presence of the
second argument. Without a second argument, object must be a collection object which supports the iter-
able protocol (the __iter__ () method), or it must support the sequence protocol (the _ _getitem__ ()
method with integer arguments starting at 0). If it does not support either of those protocols, TypeError is
raised. If the second argument, sentinel, is given, then object must be a callable object. The iterator created in
this case will call object with no arguments for each call toits ___next__ () method; if the value returned is
equal to sentinel, St opIteration will be raised, otherwise the value will be returned.

olejeolH ¥ = HAlL.

S wA BEe] irer() o BA 8 S 8L BE 2HE HEL AU i F S0, Hhol el
EREE BRSSP PEDE R RS E TR e

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)
AA o] dol (F= ) E BF U A D2 (BAY, o] EY, R E, 8| AE E& range
2 4 (AU, Fe e B P 2e) 9 5 dlsut

=3
CPython 78 A Al: len& range (2 ** 100)8 Z o] sys.maxsize® Th 1 4 o] of A
OverflowErrorS WA AUt}

class list ( [iterable])
Stol 7| R, B ~E & Al & — list, wple, range o) BASEH AAH, 1ist = AAZE= 7PA

ARz BTk

locals ()
A A A& HolESE YEtH = AW E AAAstE S8 F UL locals () ©] T EF oA
2Dy A7 1S E EHFA ZH2 EZoA 35T ul= 2R UL BE FFA
locals ()8 globals ()& &2 gAY YA Fo A L.

»

2>, ok

ok W7 Abe B m et A S A o

=

Ha: ol 9 g2 3
A5 w4o] ghol 9L v 2

O

map (function, iterable, ...)
iterable &) 25 2| function & AL & 1 A
iterable A7} A &= A, function & 71 4> Tt

EeFE g o HE BAF UL F7}
= =
AZHE G55 48P 05 olHH 2 4

H

ofofstal BE o]F 2l EolA HE=

18 = 7H8 &2 olE e8] BF
o=, itertools.starmap () &
HAS.

max (iterable, * [, key, default] )
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max (argl, arg2, *args[, key] )
iterable o A 713 2 FE oL} % 7 o AR F 2HE 2 AL BF U
3hite] 912 QA A FS W, DA o el o] olo Futh iterabled] A 7MY 2 FEL BeiE
Utk 7 7 0148 914 JAAZF AT EE, A QA F 7 2 e sl yTh
AE A 71 =-AG AR A QU Th key A= List. sort () ol AHEE £ AN B A%
+A 42 AAJU T default AA-= A2 iterable o] ¥]o] 9= A S = AAE X AT
iterable ©] V] o] QA1 default 7} A| &= X % 2™ valueError 7} A g o}
o F&o] HUgtold, e Ax O 5= SHF Uk °] AL sorted(iterable,
key=keyfunc, reverse=True) [0] 2heapg.nlargest (1, iterable, key=keyfunc)
22 A8 I RE =7 RS AT
WA 3400 F7}: default 71 Y =-A & QA

WA 3.8 4 HA: key=None & F

>

SI=8

class memoryview (object)
AZE QAR RE B “HReEy 7 AAE SHFULE AT AR = v =22 § & BA L.

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

min (argl, arg2, *args[, key] )
iterable | A] 7} &2 gFE oL} 7 7Y o] 9] AR F MY A2 AS =HFUTh
SPLbS] 9120 A7 ARSI W, TAL o) e 22 olojoF FUTh iterableo] A 7 HL FEE Ee)
FUDF A o4 AR AR ATHR, A4 AR 5 4 AL AL BB,
AR A= AE QAT A DU key A 1ist . sort () o AHEEE ART B Q
S4 B5E AT defaus A2 A 3 terableo] Ho] 9 A5 EeiE AAE A4 P
iterable ©] W] o] Q)31 default 7} A &= A] 9k S WH ValueError 7F A g th
oAy FHo] HALFhold, T+ A U FES S F YT o] AL sorted(iterable,
key=keyfunc) [0] & heapg.nsmallest (1, iterable, key=keyfunc) Z2t}E HH <
A4 HE ST ABAS FATI
WA 3400 F7}: default 71 P =-A & 2 A
WA 3.89 4 WA key= None & 4= 55U Th

next (iterator [, default] )
Retrieve the next item from the iferator by calling its ___next___ () method. If default is given, it is returned
if the iterator is exhausted, otherwise StopIteration is raised.

class object
Return a new featureless object. object is a base for all classes. It has methods that are common to all
instances of Python classes. This function does not accept any arguments.

dict__ <& 7FAA 5tk 2, object 222 AxdR0f o]

A58 00" 2 A A 874 FAH S
S =
LA =

gtel gl int A 7k o ®, H

>>> oct (8)
'0010"

>>> oct (-50)
'-0070"

If you want to convert an integer number to an octal string either with the prefix “00” or not, you can use either
of the following ways.

17
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>>> ! ''% 10, 7 ''% 10

('0o12"', '12")

>>> format (10, '#o0'), format (10, 'o')
('0o12', '12")

>>> f'{10:40}', £'{10:0}"'

('"0o12", '12")

A B WL format ()& HA L.

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

opener=None)
file < A3 ST kel A4 & SAFUT 9D I 5 90w, 0sError AU o] F55
AHEBHE ROl @ B BRSOl Al tutfiles & F 23

file is a path-like object giving the pathname (absolute or relative to the current working directory) of the file
to be opened or an integer file descriptor of the file to be wrapped. (If a file descriptor is given, it is closed
when the returned I/O object is closed unless closefd is set to False.)

mode is an optional string that specifies the mode in which the file is opened. It defaults to ' r' which means
open for reading in text mode. Other common values are 'w ' for writing (truncating the file if it already exists),
'x ' for exclusive creation, and 'a ' for appending (which on some Unix systems, means that all writes append
to the end of the file regardless of the current seek position). In text mode, if encoding is not specified the
encoding used is platform-dependent: 1ocale.getpreferredencoding (False) is called to get the
current locale encoding. (For reading and writing raw bytes use binary mode and leave encoding unspecified.)
The available modes are:

= A+ | 2|0]

r' | 78 E U (717D

w' | 271808 Ut 3dg WA A Yo

x' | EAAA FY =& E GUTY oju] EAet= Aol = A

'a' | open for writing, appending to the end of file if it exists
BEEEEEES
't | HAERE (123

| AN D 2 ) gew guT

The default mode is 'r' (open for reading text, a synonym of 'rt'). Modes 'w+' and 'w+b' open and
truncate the file. Modes ' r+' and ' r+b"' open the file with no truncation.

N oA AFFxol, sho] W2 nloj el e} BlAE [JOE £ E T} vlol 8] 2= (mode Q1 A}
o' 8 ZAPUHE 48 AL 5L t1d glo] bytes AME SelFUTh HiE BE
12, E mode Aol '+ 7} 2D w) o A, A U] §-0] st -2 WHEES] S, B £ o]
29 E o 21el AT 0|} F0] A encoding & AHEHA WA T 2= ik

There is an additional mode character permitted, 'U"', which no longer has any effect, and is considered

deprecated. It previously enabled universal newlines in text mode, which became the default behavior in Python
3.0. Refer to the documentation of the newline parameter for further details.

Z31: Dol WL F19 L9 A HAE A Aol o 2FA Stk BE g stol M
AR ol o3l T HE BE ZREZ FHYH I}

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 io. Text TOWrapper.
reconfigure (). When no buffering argument is given, the default buffering policy works as follows:

18
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24 27 B3z WY Bk W9 27]% SR gH o) “BE 2775
AFRS| A MBS 31 10. DEFAULT BUFFER_SIZER &
WA O 2 4096 == 819240 E ZA oYY Tt.

() 7FTrue £ EelFE )2 S WA Z S A FUH b8

encoding & 3+ 4Z YA QFsAY A Z G 8=l AHSH = AT P Y o] FJUTH HAE REoA R
AFgsfor gyt 7B dFIYL ZA;AZ o et tfE X T (Jocale. getpreferredencoding ()
o) EAFE ), ol AN AATHE G2t A3d & BE AL 5 dGUD AUHE A7
EE5L2 codecs BES R FYrh

errors = 139 A A A H & AElete S A= AHA 2AG G vty RE
ANA = AT AFUh e 2 oY A7 7 AlFF U (el 2] A 2] 7] o bEgy.

= (
SA| W, codecs. register_error ()2 5&H olE A 7] o] F A A S d5UTE 2F
o8& thgu geTh
e 'strict' =3I Y o7} Y AS valueError o E WA A YT 7] EZ) None &
2o mne gy
+ 'ignore' £ HE FAIFUTH AT d o2& FAI5HH d| o] B 7}
Al L.

o 'replace' + ZXH tlolE 7} = Aol A vbA (12 oF Z2)E A AT h

e 'surrogateescape' will represent any incorrect bytes as low surrogate code units ranging from
U+DC80 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
unknown encoding.

- 'xmlcharrefreplace’ £ %o £t A APk ARYo] A DA e BAE A
A3t XML &2} #Z s#nnn; 2 tAIH Y}

« 'backslashreplace' £ ZXH to]HE o] o S A] o]aFA o] A|AANE YA

SE

by

48 5 gL 2ol

e 'namereplace' (GA] 3o & Wl A LFUh+= ALHA &G+ FAE \N{...} o]&
Aoz Al A& thAI g Th
newline determines how to parse newline characters from the stream. It can be None, '', "\n"', '\r', and

"\r\n"'. It works as follows:

o« 2EF A YHE oS ull, newline ©] None oW, FUHAE & @7 27 @A E YT ¢
o gJ= =2 '\n', "\r' EE= "\r\n' E B F o, TEA A EHF7] A BF
"\n' 2 HSFH YT 270] ' oj|, FUHA = 1 REVEASIE AT E T2 A3kE
%o Az SEAANA MEE YLE T2 f53% gtold, 98 £2 Fo X Bz Zuy,

Z 22 HEAHA A2 AE TSR NA = FUTh
Eal

=3

EJ ] 285 & uf, newline ©] None o| ¥, BE '"\n' 2= Al2H 7| & &2 os.
linesep & W UL newline ©] ' ' == '\n"' o], H3lo] o] R o] X R k<Lt newline
o) thE F AT gholH, 2ol RE \n BAE Foldl BAdw wakg

If closefd is False and a file descriptor rather than a filename was given, the underlying file descriptor will
be kept open when the file is closed. If a filename is given closefd must be True (the default); otherwise, an
error will be raised.

FHE S opener 2 AGot] ALY o -l
23 Y = opener £ (file, flags) & SZ3NA A5 TH opener = €& 31Y AT HE S WSS of
FH T} (opener Ol os. open & AEd= 2L None & A= AT H|523 7152 33514 FY

o).

g ol 7o e o] FThA LS D7) A3 os.open () B dir fd HARSE
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>>> 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_fd) # don't leak a file descriptor

open () ol 9o W 519 A7) o Y meo] EFUTh open () o BAE RE (1ur,
vt twt!, et !, )R Y-S e Ul AFH Y, i0. Text T0Base o A/ B ZYXE FEF ‘45}
(FABORE jio. Text IONrapper). ¥ H 3} 37 vlol e RER 31YS o] = o AHH = 4%,
W = Sl io.BufferediOBase ol A/ H APtk &3 Sl opFgunh: ¢
7l vlol v 8] RE= oA, io. BufferedReader 5 =& w5 Ut 227] vlo] 1 212} Bl& ©] 7] vlo]
a] R oA, io.Bufferediiriter & B85 1, 9 7|/2A 7] EE A&, io.BufferedRandom

EHEYUY. HAPEE 1, 2EHY, io.RawlOBase & A H Fd 2, io.Filelo, & B85

Jo,

See also the file handling modules, such as i leinput, io (where open () is declared), os, os.path,
tempfile,and shutil.

file, mode, flags QA ZE 7FA} o] ¥l E (auditing event) open< A A 7] U T},
mode 9} flags QA= e T2 o)A £ AH ALY 22 QL 4 Jd5UTh
WA 33004 WA
o opener W /WA 7L 271E 95U T
« 't mESL 27 g o
. [0Brror & O AR 0

- SHA Y wEI

= 0SError @ HA YUYt
);oﬁfm%ﬂow1%wa@,ﬂw
FileExistsError S ¢
W 34004 HA:
o AL oA A E7FsFY T
WA 34004 S AH A5 UL WA 31004 A A= Y5 Th: U BE,
WA 35004 HA:

o AR T2 JABHE H I Al1E A 27|71 o & & A o
O|A| InterruptedError & 40 7|= Al A| 2" T2 A =TT} (o] F
=PEP 475 & H A Q).

e 'namereplace' &7 X877} 715 g5 YT
W7 3.6004 WA

« 0s.Pathlike & TR A E Lol 5o =2 A o] Z7E AL T

e ERoA, ZE MY EIH i0.FilelO07}old i0. RawIOBase & Al B Ze| A7}
wkehg 5 gyt

ord (c)
shue] U I E FAHE UrEhH = txkéol FoAA A G A FUZE FTE ZRJAEE YEY =
A2 2y=Ur} o2 yord('a') = B4 97 = Rkl ord ('€') (FE 7] F)+= 8364

S wlgarU ) o] AL chr () 9 HW]‘?EME}

pow (base, exp[, mod ])
base & exp AFAFS S FUTH mod 7} Y= A%, base 2] exp A5 AT REZ mod & =8

ml
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FUYth (pow (base, exp) % mod KT} U wh2 A AL UThH. 7 79 A2 B4 2 pow (base,
exp) € AFAE AHAE Aot A 55T TH 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 0.01. 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 7.

int 3 A2zt base 1 expo] 7 o—r, mod7t L, mod= 7 ¥ o] o] oF 8taL mod+= 0] of] 01 OF
Utk mod7} QI exp7} S5, base= mod 2} A 2 4 (relatively prime) o] oF gt} o] FH -2,
pow (inv_base, -exp, mod) 7} ¥ =W, o] 7] A inv_base= base 25 = mod 2] & YT}

T2 38 RER 979 9L AbetE o YUtk

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

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

2 A9, powe] 3 A% FAL o)A F A AXT} S5} H
£ A8 5 A I

H A 384 W7 719 = AAE 8T U o] Hell, AA AR A A 5Tk

print (*objects, sep="", end="\n’, file=None, flush=False)
Print objects to the text stream file, separated by sep and followed by end. sep, end, file, and flush, if present,
must be given as keyword arguments.

—

REH A9E AR str() o] Be] EAYE W F Al 20, sep £ TEH L end
£ 50 ST sep T end £ 2% 2 Aol ofof Fuith; None U £ S, 1R GE A48
Th= =9 U T}, objects 7 20 A A] QO print () = end B & T
file Q2= write (string) WA EE 74 A A of of Utk A 6HA] F A U None ©] 9, sys.
stdout o] AFEBUTH Q4 H QA BAE BAAR WEF 7] W) 2o, print () = vho] g
2= ohd AR o} A A E o i UTh ol &AM s A file.write(...) E AR FUTH
Output buffering is usually determined by file. However, if flush is true, the stream is forcibly flushed.

WA 33004 A A flush 7191 = AA7F 74 A5 U o
class property (fget=None, fset=None, fdel=None, doc=None)
Z2 A o ERES FF U
feet S OETRE S F= FF AU fir S A ERHE ga Aot S AUtk fdel >
oEPRE ghe AASHE FAUTh T8 L doc & o] EE]RES

AFAA AN A= o ERE x £ A 9st= Adunh:

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

def getx(self):
return self._x

def setx(self, wvalue):
self._x

value

def delx(self):
del self._x

x = property(getx, setx, delx, "I'm the 'x' property.")
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If cis an instance of C, c . x will invoke the getter, c.x = value will invoke the setter, and del c.x the
deleter.

#0130 39, doc & TR AT | S HE] BAE o) FYTh IYA O, fger o] =
739)e] BAFUTh ol 87 818 property () & B3¢l ol B & A§ 5] €7 A4 3
QA BE 5 A5k

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

@property
def voltage(self):
"""Get the current voltage."""

return self._voltage

@property H|ZH 0]E]=voltage () HAEE Z2 0|59 ¢7] AF oJEZRHE thsF “AE”
Z v A1, voltage o) O 3t 52~ E B S “Get the current voltage.” 2 A A g}

z2 9 AA = vl 2 ol Bl 2 AHE & 5 9= getter, setter R deleter Eﬂ/ﬂEg Zre), s
Y2 Y& HRAE B P42 AT T2 E LS Bt ol AL AAE A D
49k

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

@property

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

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

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

SES R WA A9 B2 55 AUTh FHH GrSel el m A (o] BP9 2L
£2 ALgsHok P
3}

IHetE 2 2 5 E] AA| = AR QAo Sl S fget, fset W fdel A EEHEE 7HYTh
WA 3504 HA: o] Al ZZHE] NA Q] FAEFH o] 27] 7).

class range (stop)
class range (start, stop[ step]
gl 7| Bt} range = AA 2= HY A A & — list, tuple, range ] A HE 2 B A|FA
S

repr (object)
Return a string containing a printable representation of an object. For many types, this function makes an
attempt to return a string that would yield an object with the same value when passed to eval () ; otherwise,
the representation is a string enclosed in angle brackets that contains the name of the type of the object together
with additional information often including the name and address of the object. A class can control what this
function returns for its instances by defining a __ repr__ () method. If sys.displayhook () is not
accessible, this function will raise Runt imeError.

reversed (seq)
o olH#olE & EEF UL seq & __reversed_ () HAEE NMFAY A AL Z2EZ
(_len_ () HINESL0 oA AlZsl= A AAE E= _getltem_ HAE)S A Hete

A A of oF k.
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round(number[ ndigits]
number & A2 th2 9| ndlglts JU T 2 k2%t 7t 58 Yt} ndigits 7} A =FE AL None
o, Aol 71 A7 A4E EeAF I

For the built-in types supporting round (), values are rounded to the closest multiple of 10 to the power
minus ndigits; if two multiples are equally close, rounding is done toward the even choice (so, for example,
both round (0.5) and round (-0.5) are 0,and round (1.5) is 2). Any integer value is valid for ndigits
(positive, zero, or negative). The return value is an integer if ndigits is omitted or None. Otherwise, the return
value has the same type as number.

A1kA Q1 F}o] M AR number ¢ A%, round & number.__round__ o 4T}

ZF: floatoll 3t round () & SF-L A T E 4 95Ut <>4]E Zo], round (2.675, 2)
=2.68tAld 2.67 2Xﬂ*€MD} 0174 WH27Fotd Ut tf RE2] AR A47Hloat =2 7 23]
#2399 gt A ERE 2= 2 Uth AA S H H = tut- fp issues S KA 8.

class set ( [iterable] )
A set AAE =S F U AHH 22 iterable o) A 7} J‘iii ZrG5Uth set 2 WA Fei~
Urth o] Zefaol et AP A= set W AT — ser, frozenset & HA 8.

o2 Ad ol A WH frozenset, 1ist, tuple W dict 29} collections RES
BAL

o

setattr (object, name, value)
This is the counterpart of getattr (). The arguments are an object, a string, and an arbitrary value. The
string may name an existing attribute or a new attribute. The function assigns the value to the attribute, provided
the object allows it. For example, setattr (x, 'foobar', 123) isequivalenttox.foobar = 123.

name need not be a Python identifier as defined in identifiers unless the object chooses to enforce that, for
example in a custom __getattribute__ () or via __slots__. An attribute whose name is not an
identifier will not be accessible using the dot notation, but is accessible through getattr () etc..

Z3:  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, i]. See
itertools.islice () for an alternate version that returns an iterator.

sorted (iterable, /, *, key=None, reverse=False)
iterable 2] ?ﬂ—%ég M AL g ArES E8=U )

A9 = Az T A G ok s 7 el e A Ak Yy,

ey = SHHS] QAAE WE BLE AASET, derable] 7 2 45T RE v
AFEE UL (o & 59, key = str.lower). 7|2 7tL None JUT (R4 E

2]
reverse = =8 YU TH True 2 AAF W, Z v 7 FHHE AAH g2E 8450 AEP YT

A ~EtL Y emp TFTE key S E HBSHE Y functools.cmp_to_key () S AFRSHA L.

x E
N
it
Rl
i
e
rr
in)

W sorted() &4+ b A (stable) Y o] RFF UL AEL 20T v EH = 840 A4
TAE A sHA Fod P AYUTE — o] = 0431 W4 @—HH FEIUTH (A& E0], FAREER
B9 Fol 7ol SRR JY3).

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
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using the same data with other ordering tools such as max () that rely on a different underlying method. Im-
plementing all six comparisons also helps avoid confusion for mixed type comparisons which can call reflected
the __gt__ () method.

A oA} 7rket F E X5 A& sortinghowto S H A 2.

@staticmethod

MAEE AA v A =R WEgy T

AR ANEE AR A WA AAE 0A GEUTh A HASE AAFH W, o] HETE
A A 8

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

@staticmethod § 412 &< o F & o YUt - AAF &2 functionE H A Q.

A static method can be called either on the class (such as C. £ ()) or on an instance (such as C () . £ ()).
Moreover, they can be called as regular functions (such as £ () ).

Static methods in Python are similar to those found in Java or C++. Also, see classmethod () for a variant
that is useful for creating alternate class constructors.

Edza ol B npAItA 2, staticmethod & A7 42 &30 I A2 oW & &
E‘“*l%t} o A2 Fe A it ol A Frepoll ek F27F B8 st A"l v EE ApE g

H& A2 NHuA T BLFU o] 39 b HETE AFIHA L

def regular_ function():

class C:
method = staticmethod (regular_function)

4A vl =0l th 3 o A S A H =, types= 2 HA 2

B A 3.109] A] ¥ 7 : Static methods now inherit the method attributes (__module_ , — name
__qualname_ , __doc__and _ _annotations __wrapped___ attribute, and are
now callable as regular functions.

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

object 8] str AL EHF UL AAM T Y-S str() & HA Q.
str2 WA EAE 2l dUth BAE o S dUEAJ AR = EHAE A A~ Y —sr & BHAM Q.

sum (iterable, /, start=0)

start @ iterable °] FES52 AZF A LEH R Fotal AAE EelF U iterable 0] 52 ARk
Ao AW A e Eapdoel € ¢ glsyth

oJE Ao sum() o e T t¢to] AFUTh EALEY AEAE A3 = 7H A5H
T w2 HL ' join(sequence) & 3 &%= AUt EFH AYUER BE 24 H S
Hatel W math. fsum() S BA L. A o]HESS AZd e W itertools.chain() &

T HA L.
WA 380 A WA start 7] W 7|YPE AAZ R A HE 5= JFYTh

class super ( [type[ object-or-type]]

A E S22 npe ] FREU FA S 2ol A dote 22A] AAE EFF U ol S 20lA
FEER PR E ) PEp e TN

object-or-type->= AT v A = AA A E B FUTh npe A5 Fej 2ol A A A2 T

o & £, object-or-type® __mro_ 7}D -> B -> C -> A -> object o]l typed] Zko] Bo| &
super()=C -> A —-> objectE AM ]t}
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dl getattr ()

object-or-type & __mro__ o] E g & %
o= M7 oot ok

super () oA AHEH Yt} o]
A5 U

= WA QA7 AR, weE s 537 AAE Q284 9% U chunbound). T WA
QX 7F A A, isinstance (obj, type) = ZFo]ofof 6]"4‘:]’ T AR AR ol H,
issubclass (type2, type) & Folojof ﬁ“%f/‘r(ol AL Fe o v = &7 oh.

super o T 742 AUEA 91 LG AL 7L ATk B AL Se s AS oA S, super 5 A
ol BAHOR o8& AYIA P HE FUAE FZL S YOBR, FES Y 4 el
AA BE 5 AU o] AHgS ThE 22 1e W Slofol A super & 225 A}l G T

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

T A9 RE, AuAQ £ Zehx 5L ol Ayt

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

# super (C, self).method(arg)

WA %3] 9ol super ()& ol B B E 23 o] ® AFFUTh A s AE A=
B 220 Qe AT dHE TESE AU

4z
H
i

super () £ super () .__getitem__ (name) ¥} Z+2 HYA|F QA o7 FLEH AJEZHE I &
9% Qd AR AT PAYA FRAL. o AL AR T AEE AAFHE A2
d AR ZHAE A7) A AHAl __getattribute () MIAEE FHTCERN I3
FUth WebA, super () = super () [name] Fgo] Fo| v ALALE ARgshE T A4 23] o

EEE R RN as]=s

5, Q1AL S A4 ARSI, super () £ WAE RN AEHES ABH A e
=00l RS 2. F 9] A} WAL AAE ASIA AR Ao A2 E BEUL <l

A7} e AAS el Aol el At AEoin, AnAe ) A H T Uk 2 =

793 Ak ol A A o] At o B AR JHE AP WE e,

super () & AFRSle] FH A FYP2E A S ol the A2 2 9 A oHS super() AHE H &
BAL

class tuple ( [iterable] )
o) 7| BTh tuple 2 AAE FZ I A A2 8 — list, tuple, range ol EA3 H AXH EH A A A
FAdYrh

class type (object)

class type (name, bases, dict, **kwds)
A=} & te] A, object o] B= =X FUTH W2 k2 & AAY WA O R object._ class_
7l Eens A% 2o A AT

AR e & AASte Ul isinstance () W& 57 AZ3H =, AR S 2E 157 o &

Ak

A ALY A2 F= A A 8 AAE S8F UL o) A2 2 class £ 53 Feid ok
name TAE L Fe 2 o] Folil _ name_ AJEZREZ} HUTL bases FE HlolA FHAE
S 233 bases_ AEFHEZL HUth Hlo] oW, object, BE F#29 FFH<
uﬂo]/\7}27}g1/]1:} dict AV El= 2 vl Y o ERES WA E Ho 5 233U Th
_dict_ SEYHETIH7] Ao BAE AU AL £ JdFULH O F 2 22 type

A7 g WE T

>>> class X:
a

1

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

Al A2 2ol AT 1Y E AR FEAA B (metaclass S AL 3 7P =
AAS et Z 2 FA) (LU 22 init_subclass_ ()] A& YTl

class-customization = X A 2.

WA 3604 WA type.__new__ E AALYI A &= type & AH S aE= o)A AA | FE&

A %
Q7] A5 sl A4 YA S AT S fEITh

vars ( [Object]

zip

BE, s, dadarE  dict AEIHHEZJETOE QA dict. J]EIREE
EHE YL

EE Y A2EA} 22 A= YUl E 753 dict oJEFREE ZHUTH 218, T
AAL_dict_ OJEFHRE 27 AE 7 £ dFUTH (A& 0], FaE= AHFA
Y] Al BR8] f8l types. MappingProxyType £ AHEFUTH.

QA7 Yo, vars () & locals () A8 SZE YT} locals YA 12| tf gl o] FAIH 7]
w2 ofl locals S M U 2] ¢ 7)ol vt §-& 3tk 2ol T 3hA| 2

ARAZF AR QAT __dict_ AELYREZ} QO Typerrror & 7 HAF UL (& E91,
T Z:W27 slots  OJERHEE HolsH).

*iterables, strict=False)
Iterate over several iterables in parallel, producing tuples with an item from each one.

—

Example:

>>> for item in zip([1, 2, 3], ['sugar', 'spice', 'everything nice']):
print (item)

(1, 'sugar')
(2, 'spice')
(3, 'everything nice')

More formally: zip () returns an iterator of tuples, where the i-th tuple contains the i-th element from each
of the argument iterables.

Another way to think of zip () is that it turns rows into columns, and columns into rows. This is similar to
transposing a matrix.
zip () is lazy: The elements won’ t be processed until the iterable is iterated on, e.g. by a for loop or by
wrapping ina 1ist.

One thing to consider is that the iterables passed to zip () could have different lengths; sometimes by de-
sign, and sometimes because of a bug in the code that prepared these iterables. Python offers three different
approaches to dealing with this issue:

o By default, zip () stops when the shortest iterable is exhausted. It will ignore the remaining items in
the longer iterables, cutting off the result to the length of the shortest iterable:

>>> list(zip(range(3), ['fee', 'fi', 'fo', 'fum']))
[(0, '"fee'), (1, 'fi'), (2, 'fo')]

e zip () is often used in cases where the iterables are assumed to be of equal length. In such cases, it’ s
recommended to use the st rict=True option. Its output is the same as regular zip ():

>>> list(zip(('a', 'b', 'c"), (1, 2, 3), strict=True))
((ta', 1), ("', 2), ('c', 3)]

Unlike the default behavior, it raises a ValueError if one iterable is exhausted before the others:
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>>> for item in zip(range(3), ['fee', 'fi', 'fo', 'fum'], strict=True):
print (item)

O, 'fee')
1, '"fi")
2, '"fo'")
raceback (most recent call last):

(
(
(
T

ValueError: zip() argument 2 is longer than argument 1

Without the st rict=True argument, any bug that results in iterables of different lengths will be si-
lenced, possibly manifesting as a hard-to-find bug in another part of the program.

« Shorter iterables can be padded with a constant value to make all the iterables have the same length. This
isdone by itertools.zip_longest ().

Edge cases: With a single iterable argument, zip () returns an iterator of 1-tuples. With no arguments, it
returns an empty iterator.

Tips and tricks:

o The left-to-right evaluation order of the iterables is guaranteed. This makes possible an idiom for cluster-
ing a data series into n-length groups using zip (* [iter (s) ] *n, strict=True). This repeats
the same iterator n times so that each output tuple has the result of n calls to the iterator. This has the
effect of dividing the input into n-length chunks.

o zip ()& * ALEAS} A 29 B AE S unzip & 5 YFUTth

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

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

>>> list (zip(x, Vy))

(1, 4), (2, 5), (3, 6)]

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

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

WA 3.109 A *H 7 : Added the strict argument.

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

Z3: olAL importlib import_module () 3 8] €A A stold 22 Iy 28
S e g Be U

o] A4L import o 98 $EY UL} import 29 YU E WA & AT dS5UTh
(builtins BES YFEES T builtins .__ import__ o tfgUch. 28 28 A 314
WAL e AT, HE 2O BAL GAFT JEE 5 (PEP 302 S HAL) S ALE I
Aol o 7rersha 71 QEE 2@ AHEE Aolehi AP HE ST EAE 00714 7]
AUt} _ import_ () & AH AR GA] 933 importlib. import_module () & AFEE
7

P

ér

The function imports the module name, potentially using the given globals and locals to determine how to
interpret the name in a package context. The fromlist gives the names of objects or submodules that should be
imported from the module given by name. The standard implementation does not use its locals argument at
all and uses its globals only to determine the package context of the import statement.

level 2 At E= A4 AZEEALTANEAZATULL 0 V|22 22 2o XEE 3
o= A 9 rEych °k" %klevel __import__ () £ E&3E EE U i FH o
AT A9 fdE g EJ 7H T 7H AUt (ZHA S W &2 PEP 3285 H A R).

name W7} package .module A L wff, WA O 2 name o o) YHH ZE ] otk HA4H
3 7] 2] (A AR A UPZM o] &) 7F vt Ut ek vl o] AA] F2 fromlist A A7t 501 A H name
of o3 W H FE o] v YTt

U ok
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a2 Eo], 2% import spam < tFS FEE 8 HlolE

=1
it
ox
ox
s
°
v

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

E& import spam.ham 2 0|8 S & & o]o]F Yt}

’spam = _ _import__ ('spam.ham', globals(), locals(), []1, 0)

A71NA _ import_ () 7V HFY] BREE =815 Aol FHIAM L. o] A 9] import ol &3l
ol 5ol AZAH = AA| o] 7] wl &Yl

W o, 2% from spam.ham import eggs, sausage as saus ¥+ o] AFE FYt}:

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

o] 7] Al spam.ham B&°] __import__ () oA REEFH YT} o] AA 2 HE, dZET o|FES
AAE T ol EER AT

43 o5 RES YXE FHY] Aot (FAFLE 7 A Yo A), importlib.
import_module () & A& 3HA

WA 33004 WA =
WA 3904 H7A: g
Ytk

o A9E A Ut (V2R E 0o 2 HATUH.

2 =
FA-EY-IE AME 59 v, 87 W< PYTHONCASEOK & o] A A H
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CHAPTER 3

W

= Oo.
Z-]\'E“C-

A2 o] A4k W ol 8 Bbel AUk,

False
bool o AA Zk False o Y& 4 U1 syntaxError & 4o Yrth

True
bool @Ol #37k True ol Y 4= Q1AL SyntaxError & o7 UTh

None
An object frequently used to represent the absence of a value, as when default arguments are not passed to
a function. Assignments to None are illegal and raise a SyntaxError. None is the sole instance of the
NoneType type.

NotImplemented
A special value which should be returned by the binary special methods (e.g. _ _eq (), 1t (),
_add__ (), rsub__ (), etc.) to indicate that the operation is not implemented with respect to the
other type; may be returned by the in-place binary special methods (e.g. __ _imul__ (), __iand__ (),

etc.) for the same purpose. It should not be evaluated in a boolean context. Not Implemented is the sole
instance of the t ypes.Not ImplementedType type.

i o] F (e 5 WA= Not Implemented & WHEHelE SIH Z 2] Bl = T & (B A4
N o]] A HAE A4S AT UL BE AT 7} Not Implemented S W33},
Bl

ezt A2 o9 BAN YT RAEA NotImplemented & sl d ¢ 3 <]
27} J= o g WA X 7 YL A sho] M T =9 Not Implemented Ffo] ¥H3H Yt}
e its A FES HAL

Zr31: NotImplementedError £ NotImplemented & H|E 3l o] S5 57 o] QA v v}H & 4
A5 UTH AA AFR =R AHA) 8] &3 AT Not ImplementedErrorS HA Q.

WA 3904 A7 B2 FHo A Not ImplementedE B 7Fst= A2 A A A5 Ut EA+= 3
© 2 P A9 Deprecationarninge WEFUTh FF WA sto| WM& TypeErrorg
DA Z AYG T

Ellipsis
The same as the ellipsis literal “. . .”. Special value used mostly in conjunction with extended slicing syntax
for user-defined container data types. E11ipsis is the sole instance of the t ypes.E11ipsisType type.
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_ _debug___

o] J ol H o] -0 FM O E A FE A gkoktid Fo]l HUth assert #E 8 27 F YT
%31: None, False, True 183l _ debug 2 TA Y = U T (o] AES K Y319, DAL
OEFRE o|FLoE MBS, SyntaxError & 4 90 oYL, 2A o] AEL “IAA AFZ HF 2
T AFYTh
T x|

site ZE(-s BHY FAHo]l Tl A4S ALt AT o) Abs o2 dx2E FUh2 WR ol
S A drE S U ey dE 2 Aol R85t 22 I AMgeiA = S EHU T

quit (code=None)
exit (code=None)
4= wf, “Use quit() or Ctrl-D (i.e. EOF) to exit” 7} 22 w|A| A & 243}, 2D uf, A HH £ 8
L2 SystemExit & Qo7& AA.

copyright
credits
AN ALY 528 o), 247 AAd B T HAEE A4ae Az )

license
Q121 = uwjl “Type license() to see the full license text” 2} ZH- WA X & Q1 5t1, &2 ] AA| o]
ﬂiﬂié%ﬂﬂﬂ%@ﬂﬂﬂﬁH“Wﬂﬂﬂﬂﬂﬁﬂ%ﬁi“ﬂﬂiﬁﬂ%qw
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A7 % shte BEF U

sbo] A & 3 & 2~ 2 ™ A (customization) o] A 2HS 4= Q5 U T

=
=2

0 °]Y False

[e)

5

e
d

]

9]
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[e)

=

1 2] ¢k 31 None

S
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i

=]
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=
=

A

—

2l g ol
2B ZHA
:None I} False.

7t AR

]
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T
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59 %4:0,0.0,07,Decimal (0),Fraction (0,
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42 =2| 444t — and, or, not

O AEL AT W LEATLZE FEH =g ALY YT
oAt 2t =E
X or y if x is true, then x, else y (1)
x and y | x*¥7F A3 o]H x, T2 tody 2
not x x7F AR oA True, 1Z2 X koW False | (3)
T E
(1) oA wekslz Aol me A WA A7 AR A7 F dAle) g TR
2) o]AL G-I = AxAtolmnZ A WAl Az F Y wf i F Ao ks YT
(3) not 2 A $o eHEHE ZAS5Uth 28, not a == bEnot (a == b)

4.3 H|1

gpol o= 8 7FA] Bl A4bo]l AFUTH o] 5 EF+ 22 A S 7MUY (=2
yoh. vlae delz d4dE 5 dsUth <y = w
AQdtilEx <y and y <= =

olif [ =
< CEEEE
= AT 2
> CEEEE;
>= =AG 2

e 7+

_I

ul

m

=

= A ok
is A oFe A e
- 549 A7 ofo[WElE]

42

b
0]
jo]
(©]
ot

_|

>~

N2 e 52 8L A s e AR TE o) AMSE 2T n2H A SHuh - AdAe
Rel A\ e, A% AA F (N E Sol, Fehs ARG S 5% FEAUL <, <, > L oo AL
o617} 9l Aol A B Th 6l & 5o, A% % Pt B ool W Typerrror 9] 7h HA G T,

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

H

Fh‘ oZ:.

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_ (), __(),and __ge__ () (in general,
_1t_ () and__eqg__ () are sufficient, if you want the conventional meanings of the comparison operators).

is 9 is not A4HAe] TR AL AT 4 AHUTh £ dolo] T Az o] AT 5 glon

o 2] S WA 71 A 5 Th
Q%—E—‘?ﬁ = ‘?‘Jﬂ/\’& EZE=F 7H-4 o At lnﬂ—not in, 2 O]Eﬁfﬂgolﬂb}_contains_() UﬂA—]E
& 7A3E Fol 4 A9 U
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4.4 <X} & — int, float, complex

There are three distinct numeric types: infegers, floating point numbers, and complex numbers. In addition, Booleans
are a subtype of integers. Integers have unlimited precision. Floating point numbers are usually implemented using
double in C; information about the precision and internal representation of floating point numbers for the machine
on which your program is running is available in sys. f1oat_ info. Complex numbers have a real and imaginary
part, which are each a floating point number. To extract these parts from a complex number z, use z.real and
z . imag. (The standard library includes the additional numeric types fractions.Fraction, for rationals, and
decimal.Decimal, for floating-point numbers with user-definable precision.)

SAE 54 PE Y Ee g 40 date) A3 B YTk FHeE A5 P63
AL EWE GES VAL SEF L AL 2T 24 AHGE AT asu
ot E SR W A (R0 B o) 7 wE ol A, At Aol B3

30 m>~
|
_\1

F27 g9 9 A4t thE 9 A4kxte] oz gtk A4 *a‘—’Fi‘?} FL,ATEEL E")r
5 02 3 2} Abol 9] Hlale 1 A5 A o] vuEE AA Y J5FYch?
A}y int (), float (), complex ()& 54 Y AE e =d AT £ JdF5 U
(EasEALdSH R 22 5 22 AAMES AU (A4 419 & operator-summary
£ FRIIAHAIL):
oAt Z3t CE | ™A EM
x +y x &yl 9
X -y x 2y At
x *y x &yl &
x /y x 2ty o 5
x // y xobyo AL E Y& (1)
X %y x / vy YA 2
“x Sy
+x x 1 =E
abs (x) x8] AUzt 37 abs ()
int (x) A4z Heke x 3) int ()
(6)
float (x) ArZ HEE x 4) float ()
(6)
complex (re, AgeB el imog FTAHE BEAS ime 7] E2Z2HE | (6) complex ()
im) 0yt
c.conjugate () | B4 c9 A
divmod (x, y) B(x /]y, x%Y) (2) divmod ()
pow (X, ) x oy AS A+ (5) pow ()
X ** y x oy AF Al ©)
}_,—-_E
() A Aozt =g Ut 235 Jo] Hint € 8+ AT 23323 Ae-dUnh. 234
g FAREFA WA Gk 1//2=0, (-1)//2E-1,1//(-2) £-1, (-1) // (-2)
=04

0
(@) Basol AT 5 QEUTh AAT A% abs () B AHEF] A5 MBS A L.

(3) Conversion from float to int truncates, discarding the fractional part. See functions math. floor ()
and math.ceil () for alternative conversions.

(4) float'= 3 5227} o (NaN) 7 9F FE= £9] #@T)2 Lheh & 44 “nan” 3 47 AF 47 L

M AOR BE 5 9k “inf & wolE Y

—ﬁ_‘_‘

N

2ARAHo R, BAE (1, 2] £ [1.0, 2.0] A 2L HFH L, FE2= vpR/A Uk
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(5) o 2 ey Aoj oA £ TP Eol, 9 AAHpou (0, 0) $0 ** 00| 10| HES
3o gk,
© BIEAAL £ ALGL 0oH 9 /1A £E REFFY FUTEEE (0 EHE AL T
151
i= ]

Nd —i,\—/‘é 271X Z= £ EQ HAA EZFL ¥ g™ https://www.unicode.org/Public/13.0.0/ucd/
extracted/DerivedNumericType.txt & B A A] &

B E numbers.Real § (int &} float) & T3t} 22 AXES 233yt
o Py 21t
math. xX= Integral & Z¥ Yt}
trunc (x)
round (<[, [ rEnAuE U geed, AT AE A5 E T gTUT 1 & AHd ERS
nj) 09yt
math. 7V& & Integral <=x
floor(x)
math. 7V A2 Tntegral >=x
ceil (x)

F7FA 9 A A4 math®t cmath RES A A L.

HE QRS o] AT o)W 7 gy Th e dale] ATk R FE W ES 229 bR
Sas s A4 Y Arg ek
o7 W E QAT $HEH L BE S Aan Tt du m ik EgUth 9P A8~ 2 0 AP ANE

A4k 1 =E
x |y |x&yo vjEEor 4)
x ~y | x2by o vEE B EFE or (exclusive or) | (4)
x &y |x2ye vEEand 4
X << n x—nH]EUPaﬂEOE/\]—TE M@
X >> n | xEnhENRF LLEEOZ ANIE mea
~X x 9] v E vbd
rE:
(1) S A ZE =5 FE A ¢l valueError & 4o 7Yt}
(2) nHERFE AF A ZEEpow (2, n) & ®oe AF T5IUH

(B) nHEWNF LEZOZ AZE 3= 22 pow (2, n) & F5 YA (floor division) 3= 213 55
ok,

@) Faa }E JoUH, RAV29 WS BHOE Hojw sty F

2
(1 + max(x.bit_length(), y.bit_length()) ©]A+<]
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4.4.2 M4 gof| st F7ME

int Y2 numbers. Integral T/ o] e £ FAFUT 3 H A M =L 9 Al gy th

int.

int

int

bit_length()

5ol AW 0L AL, o A4 A4 E Ve v Be B wE £8 SeFYTh

4

>>> n = —-37

>>> bin (n)
'-0b100101"

>>> n.bit_length ()
6

Z ] AESHA DA, x 7F00] o} U™, x.bit_length () &2%* (k-1) <= abs(x) < 2**k
£ UEse FU ¥ A5k YUtk F53H, abs (x) 7F FEEA EEE 23S 7R
W= ol ZO ™ k = 1 + int (log(abs(x), 2)) 7FBUYTth x 7}0°] ¥, x.bit_length ()
0= EHFYh

0o FEst s sk

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

B A 3.10] =7}

.bit_count ()

Return the number of ones in the binary representation of the absolute value of the integer. This is also known
as the population count. Example:

>> n = 19

>>> bin(n)

'0b10011"

>>> n.bit_count ()

3

>>> (-n) .bit_count ()
3

e BE9 E5 Pk

def bit_count (self):
return bin(self) .count ("1")

WA 3.109) F7}

.to_bytes (length, byteorder, *, signed=False)

355 Uehlt vhol =9 A S S E 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)

P \xfA\XEA\XEA\XEA\XEE\XEE\XEL\xEf\xfc\x00"'

>>> x = 1000

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

rr
oM,
o
>
5

A% longih VPOl E B ALE o] TAFUTE A47t Fol 4 wholE 42 BAT 4
OverflowError & 42 71Ut}

4.4.

=X} & — int, float, complex 35




The Python Library Reference, £A| H{X 3.10.16

byteorder A A= A4 VHEFU = Ul AFS-5 = vlol E A& A A YT byteorder 7} "big" 9l 3%,
249 vlol E= nlo]lE vl A ] Aol AdF5UTh byteorder 7} "1ittle" 9 A%, H 4 vl E=
whol = W] ol SlgLith B e Al 2del /18 ulol & <A E 2 3ol W Hol & A gho.®
sys.byteorder & AF&3IA Al L

Sig'l@d A= A5 FASH=U 29 Hp7h AR E =A 5 28 Ut signed 7} False o] 11 59
A7t Fo] A4, overflowError 7F Dol gt} signed 7] Fe False JUrth

B A 3.2 =7}

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
Fol rtolEmjd e xdH = B E SHF YT

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

16

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

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 byres = ko] =9 5 77 o] Avk uko] 8 A4 B o] B 2] o] o] of G Th.
byteorder 31 Z} A5 Ut < bl AHE = vl E =4S A Ut byteorder 7} "big" B,
2249 vlo]| Ex nlo| E v d 9] A Lo ALYt byteorder 7} "1ittle" 9 S, HAFS Hlo|Ex
Hpo] & HH“A 2ol s T TAE A 2HY 7|2 Hlo]|E SA S 2 st HlolE A gl g
sys.byteorder & A& Al L.
signed VA= A4E BATEY 29 W47 AEH EAE e YT
WA 320] 7}

int.as_integer_ratio()
v go] A Aot 3] 2oL G E£RE A= A4
AL HEL G} BRI Agol ERE 1Yt

WA 3.8 F7}

+
0%
flo
i
W
i)

Ut} A<= (whole numbers) 2]

4.4.3 A0 CHSE F71 HAME

float 8- numbers.Real 7 #lo|~ Zej~ & FAFYTE T3 float+ 33 22 F7HHAEE

2,

float.as_integer_ratio()

Hgo] Al floate} s 2 Fo ERE ZE A4+ AE 85 UE Fddds
overflowError S,NaN o= a ValueError & 42 71Ut}

float.is_integer ()
float A7 R3S 7H F koW True §, 18X Y S W False & 85 Yth

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

>>> (3.2).is_integer()
False

5 74 v 4 =7} 162 2 A Ak kol A floatts U R A 0 2 o] A2 AP 7]
o) oo E A B A e Hheh S A 7 M E 8 B e o o1l Wl
16905 FAGL HE 254 2400 48e AT} AL A5 FULh o AL w7 B 47
Aol 552+ AFUh
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float .hex ()
5 2580 16705 EAL RAL EAFUT 4D HE 2500 49, ol BAL LAY
0x 9t TR ot p 2 A5E T

classmethod float.fromhex (s)
1675 EAL s 2 DT & floatd Bl Rt Fel2 A s B s+ 29 3L Y 5 A
Utk

float.hex () = AABEAYANEA UMY Float. fromhex () = A WA E Ao =34 &
167 FAE 2 th3 3 22 A4S A oh

[sign] ['0x'] integer ['.' fraction] ['p' exponent]

MEAAQ sign 2+ Y - 7FE 4 93, integer & fraction 2 1634 EX}¥ o] 11, exponent &

A AN Y LTS 5 Qe AR AU tha A 52517 8.1 integer U fraction 5 o] =

Shutol Ao Shifel 10357} lofoF . o] R UL 090 K& 6442 Bl 219D E S} S,

Ak 15 0] 4ol A AHEE) & B IR 05 F U Th 53], float. hex () O $HL C EE A} 2= oA

16349 B A4 HEEEZ AR S 4 gon, CY 2a T EX}L} Zuke] Double toHexString

ZF sl 163 EAL L float. fromhex () 7F¥Hobs U th

A% 16257} obd AR5 2 20) 31, Ao FH AL 29 AFAFES AZDCHE Fol Fol s A 2

@]%%OJ, 1634 E21Y 0x3.a7pl0 = B A4 A A (3 + 10./16 + 7./16%*2) * 2.0**10
=3740.0 2 YERITH

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

3740.0

3740.0 o GBS A g3HW 2L 2AE Ve T2 1675 EALS A& 5 itk

>>> float.hex (3740.0)

'0x1.d380000000000p+11"

444 =X} 2| s{A

For numbers x and vy, possibly of different types, it’ s a requirement that hash (x) == hash (y) whenever x

== vy (see the __hash__ () method documentation for more details). For ease of implementation and efficiency

across a variety of numeric types (including int, float, decimal.Decimal and fractions.Fraction)
Python’ s hash 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 73 AHAl: @A), A5 +E 255 32-H|E ClongS 712 71 Ao HEP = 2%%31 — 1 o]l
64-H]E Clong g 7} 7] Aol =P = 2+%61 - 1 YUtk

g2 5730 o) g Al ARSI o)

ex =m / no]go]obd FElFolinolp & Ur-ﬂx] %+=THd, hash(x) €m * invmod (n
P) % P& Aot 0171/\1 invmod(n, P) £no EEEP A4E FUTH

ex =m/ nol =°] otd Folinolp YA (A m 2 WA A o) n 2 EEEP I
E 7R A 41 9o e %&QXI ok t}; o] 49 hash (x )%’z}’\ﬂsys.hashfinfo.inf
2 393k

e x =m / nol F9 #F8Fo]Whash (x) & -hash (-x) 2 FFUth Lo A7} -1 o™
-2 2 vls Yyt

The particular values sys.hash_info.inf and —sys.hash_info.inf are used as hash values for
positive infinity or negative infinity (respectively).

B S (complex) z 9 7;;‘—‘,3—, hash(z.real) + sys.hash_info.imag * hash(z.imag) £
Aarslo] Aarel ) =Ho] SjA ke 23St 2**sys.hash_info.width & RE2 2 3
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A A range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1))
B9l ol Eol7h =S wRUTh ThA) @, A3k -1 o ebd -2 = wiE YTk
919 7 2& 928 87) 98, of 7]l 2, £loar, complex o MAIE A4S, WA A9 E5
gtol W =& AT

import sys, math

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

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

mn

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
whilem $ P == n % == 0:
m, n=m// P, n// P
if n % P ==
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 object.__hash__ (x)
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.imaqg)
# 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
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4.5 O|E 0| A

so] 21 Ze] o] Vo] th g o] el o] A A& AAGU T o] AL F AL B A=E AHSSHA TRB U
VAZE ALEA AL Feh 27k ol ol N e AR 5 AT S Sh ol AT Utk okl A B A8
BYF NDaE B ol oA WA =E A AF Tk

One method needs to be defined for container objects to provide iterable support:

container.__iter__ ()
Return an iterator object. The object is required to support the iterator protocol described below. If a container
supports different types of iteration, additional methods can be provided to specifically request iterators for
those iteration types. (An example of an object supporting multiple forms of iteration would be a tree structure
which supports both breadth-first and depth-first traversal.) This method corresponds to the tp_iter slot of
the type structure for Python objects in the Python/C APL

ole gl o] B] AA AA = thxd 22 F 7HA WA =& A sl of eh=tl, E°] @7 c|HHolE 22 EZ
(iterator protocol) & ©]& U Th.:

iterator.__iter__ ()
Return the iterator object itself. This is required to allow both containers and iterators to be used with the for
and in statements. This method corresponds to the tp_iter slot of the type structure for Python objects in
the Python/C APL

iterator.__next__ ()
Return the next item from the iterator. If there are no further items, raise the StopIteration exception.
This method corresponds to the tp_iternext slot of the type structure for Python objects in the Python/C

APIL
o] x> AREA o] At ER T Al AA &, Y- e, 718 B 531E FEfol st o] gl o] & A Y5t
Hal of 2] olElg ol Bl AAE Aot o]H e olE Z2EZ9 TS oA /NE AL Fo] FR3t
A g
Aot ol o)E Q] next_ () WA E7} Stoplteration & YL 7|H, I 0]F2 T A=
2ol Faslol Gtk ol 48 B4 Rt FAL WA AL AFRUG

451 MdO0lE H

gtol W] Al | E] & olEHolE T2 EZS FHSIE A Uy —g— xﬂ—-—i}\/]r/]— mﬂ o] 1] 2 <]
iter_ () WAEZFAYEolHE P, __iter () & _ nex ) WA =S AZsE o] E
[ol ] 27 (7] &4 02, Ao 8 AA)E A5 0w EdZyt XﬂLﬂEﬂOlEM] EHU*E% A A E =
A= @A AHA oA ZES 5+ st

e,

4.6 A|BA & —1ist, tuple, range

A 74 712 Al A ol AUtk BAE, B2, W) AR who] vl vlo)e o A= 229 of 228
A8 2748 A DA BEL B A o)A A gt
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£9) Q5L R APz B A T2l A A AT U 48R A9 AR20A o] AES
AA 383l collections.abc. Sequence ABC7} A& YTt

o] B $A=9 0l el e EAL O R DA A4S S YATUTh Tol A, s 91 2L B A A~
mi ks ASel 3, x s 7k L3k W gk A BE T P9 AR Yy e,

rlr

WAL QL4b} S 414917 25U Th + (o]o] Bol 7))+ (1) 4Le v S5
3

Py Z1} =E
X in s s o2 =Sl tx @ ZHO W True, 18X O H False )
X not in s s SR =St x 2 T o False, 13X O W True (1)
s + t s 9} 9] o]o] Eo]7] ()
(7
sF nEEn v s VE A A S A5 25 )
(7
s[i] s o] i A 35, 00| A A ZHHU o} (3)
s[i:j] s iolA j7tA o] Sefola 3)
4)
s[i:j:k] sO] oAl A j7FA] 28 k o] £efol A~ (3)
(5)
len (s) s o] 4o
min (s) s o] 7HF A2 5
max (s) so M E3E
s.index (x[, il, (AT T o] 3o, el j Ao 533sHs) s o A HA x 9] | (8)
311) Qe
s.count (x) s=AAst=x 9 25
22 9o AALE M E ARG 53, FED 2L e FREL ARA 2 ML
o] A& Zotil v wE 7] A&, BE FE O 75“3}3’- H W ¥ 31, - Al A0 Y3} o] 7} Zofop g

o]

U (S -2 o] el 29 ¢

O
=
el
%
w
@]
=
w
et
o
BN
o
>
>
to

Forward and reversed iterators over mutable sequences access values using an index. That index will continue to
march forward (or backward) even if the underlying sequence is mutated. The iterator terminates only when an
IndexErrorora StopIteration isencountered (or when the index drops below zero).

EE:

(D

2)

in Fnot in AR utH o g st 23 AALE AT A H AT B E S35 Al A
(str, bytes, bytearray Z2) < |A 2 GAbol AR = Syt

>>> llgg" in Heggsll
True

nol kel 0 Bt Aow 0 0% A PUrch(s ol 2L B W AALTPUTH. A AL s 9] FEE]
24 7] 9pg ol Folalof FUTh 25L ol | BxPUch o] AL 5% Al sl W =z 19 v]
£ A FYUTh o] LEE AW A 8

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

(01, 1, [11

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

[[3], [3], [3]]

F&E ol dojgErbetd, [[1] E W H2EE 283 Zol 1 g2ERM], [[1] * 39 A
PO = 7oy a]/\EE ZFzFYT lists 9 o] FES FH 3o et o] 3t BlAEE
TAHA HUTh AR TR 2 2ESS XF= g 2Er o|dd Ao g Bhs 5 JlsUth
AP AA RS S YonE 18 Sl g
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>>> lists = [[] for i in range(3)]
>>> lists[0].append(3)

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

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

>>> lists

s
B)iEsj7tssd @%,ﬂﬁéhf\]sq/\s/lﬂﬂl ”"41”?:]‘4"% len(s) + i°]ttlen(s) + jJ
Lo ;

@) ioA j7EAYg s e £8tolAE L <= k < JE WSS A2k Y FEEZ FAAH ADLE
AYgUTh i E=j7Flen(s) BT 3 ¥ len( ) = A& TH i 7} =k A} None o] 2t
0& AHEFUTh j 7F A== A None ©] ¥ len(s) & AR EUTH i7bj BTt 3 AU Zod
Zetol 27k g Ut

(5) 29 k7 o)A 7R ] Zeel A0 <= n < (5-1) /k B WHFE A Ak = 1+ nrk
o $BEE FAB AALE ZoFUth A B, AEAL L, ik, 1425k, 143tk SO
JAN SRR B UG (AU B8 LHAAS Geve. 7 G i e A g
len(s) 2 £ YD k7h$4W, 0%/ £ 0 £ A% Len(s) - 12 FolFUL iEE 7}
S]] ome o1, A& B grel BT ES ko] ¥Eol el et A 09 4

Fgoll F8A L. k 7} None o] 1 2 HFHUTh

) EMADAE o]o] 2o|W 4 MEL AAZFBAAF UL o] A2 HHEAH 0 7 o]o] 2 0] 7] & 3l A
AND2E s o A A ko] AJA29 F o9 AlFel v gt SdUth A3 A3 Azt
H-8Z 4o otef] thet F SR Z‘ﬂ?}“ﬂ"]: g}u]u}
.wrﬂﬂe1ﬂéﬂﬂ§@G&ﬂAE I wpA o] str. join () & AR SEA Y
io.Stringlo 2Bl 2o 271 A7 = 7]{‘4‘ 4 A5 YTh
e bytes AAIE AAdIE= AF ¥ SHA bytes. join() =¥ io.BytesIO & AFRSHA L,
bytearray A& A& }04 A Zp] ol A] o] o] Z O] 71E & 5 JFUTh bytearray AA &
7t ol 11 €& A 9 & (overallocation) W] AU ZL 7FA| 22 Q<Y
o tuple QA& oo & o] 7] & T, T4l 1istE extend 4] Al &
o ThE 3o A #d Fea FAE ZARAIL.

(7) SR AIF2 G (A5 §0 range) S 54 ldS WaE2s FE AL W AP wjEof] Aldx
0101%01 7]Ur W AP SHA] st

8) sollx 7} 9l= wll index = ValueError & o Utk B 8o 71z W j ALGS A
aﬂ%%%wq1aﬂmn Ao Adsel RIS REA 02 44T S ek )
AAE AGIE AL A (0] index () § ABAE AT W, AolE S 2Ao1s
4 MR 219 2] 2ol 20 X Aol ol A QA A 7O % AT

462 EH AEHA H

EH A EA Fo] dtHg o7 FHFIA T 7PH Al FE A P A= FAE A e A4S WA hash ()
ik A A g

o] A YL tuple A2HAR 22 BH A PAE dict 7|2 AFR3}T set W frozenset AAEH A
A5 A= S T

A BV #h= 280 B A AAE A S8 aL 8 TypeError € 423Ut
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46.3 71H A|RA A
thg 8l AAHES 7 A AL Foll BT o] LG Th A8 B A AL A o] AEL LA
TH3H7) A s8] il collections. abce. MutableSequenceABC7} Al-gH Yt
FoA s =7 A AL Y JAa® 2o, 1= P9 olEH & AA o, x s/t 878 8 2 #
A 22417 Q0o AR YU T B Bol, bytearray & g ATO <= x <= 2558 BEFE
Rk ol 5 ¢l o)
o4k Z1t =
E
s[i] = x s O 5 i x E AU TH
s[i:j] =t i o 1]77]'11-45’£F/P°]/\7}°]HHHIJ 8o 2 oAl g Ut
del s(ii]) s1i:5] - DS 2aun
s[i:j:k] =t [1 k] 94 ?%}%%Olt«l FEEZ AP Uk )
del s[i:j:k] g AEO A s[i:g:k] o FEE= A AT
s.append (x) A2 o xE 718Ut (s[len(s) :len(s)] = [x] &
25 Uoh
s.clear () sol A BE FES AAFUT (del s[:] & 25Ut (5)
s.copy () 5O F2 BAME S WEUTH(s[:] & 25U Th (5)
s.extend(t) E¥ s |t UYEoZsE FHFIYT (HEE s[len(s):len(s)] = t
-t 51 2gvieh
s *= n W*"“O]n‘ﬂ = Eﬁ £ 734t (6)
s.insert (i, x) xEs59iE FolR old °ﬂ ARyttt (s[i:1] = [x] & 25
Yth
s.pop () ors.pop (1) | i A& 5 AW T Al s oAl A A AT (2)
5. remove (x) S11) 7> ST 22 A 0A 5L s ol AATIT G
s.reverse () A Zpe] ol A s o] A5 TAE FARSUT “)
T E:
(1) & 2AE Eefol 29} Aol 7} Zofof Tt
2) AEHA A=}Fi Y 7]k -1 JuUth 24 712 H 0 = upx| vt 35 o] A Ax HA wEHE Y T
Q) x 7}s ol A HAE A oW remove () = ValueError = 42 7 Yth
@) ZANEA2EFAFAS 0 T AFE Y8l reverse () HAEE AR oA AJBAE AT
HAgos AEAUE AL ABANA LA AN A A NAAE FAFA 2 T
(5) clear () & copy () £ €8l A4S A Y3HA g (dict 9 set Z-2) 7FH AH oY
9 QAdEH o2t dAAHE FAT Y3 2FH YU copy() & collections.abc.
MutableSequence ABC -7} of A gk, o & A+ 7HH A A e 2 o] A& Al
WA 3.30] 7} clear () 2 copy () HIAE.
6) n 32 BFo)AY, __index_ () & 783 AAYUTE no] 0 o) AY ST HAIEAE A&
T A4S BB E S HAR A gtk 55 A0S AAolA s ¢ 0 A AR A
oie] ¥ Bz Tk
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464 2|AE
HAEE /P ANAAR, dMA O R 5 FES| Bos AFSE o AASEUT (BEE fAEE
& ZEIFvH OE = Asynh.

class list( [iterable ]

PAEE e A o BE 4 duth

o« ESE ARG Wl B|AEE HASH]: (]

s ESE AES PHRE FE FE5H7: [al, [a, b, c]

o Y2AE AZ A AFRSHY]: [x for x in iterable]

o G AMAE ALRS}7]: 1ist () =& list (iterable)
A2 e FEEST I A 7Y iterable 7} 2 2] AEF WHE U T iterable & A A2, o] H H o] A&
Al dsk= AH o, olH gl ol e AA7FE 21’5‘/]"/}. iterable ©] ©|7] ] A~E ¥, iterablel:]
2} W] o BALEE W ol A W o). o & S, List (abc') £ ['a’, ‘b, 'c'] &
WESRT List ( (1, 2, 3) ) &1, 2, 3] B RBHUG A7 ol A e, AR
Az F2EQ (1S HFYT
g2 g dar gAEE nteg, YA sorted() & 28 A = 3}

AEEFE RN AYS ANES PE PATUG T, d2EL BT RS FAMAZE
Ag s o

sort (*, key=None, reverse=False)
ol MM EE 5 7H] < MY AFS 3] ] AEE ARt oA AE U o] JA= A
Rk n)w Aol Al aE AR A Aol AT (HAEE REAo R 448
AR ot gl A By Th.

sort () E/|HEEWNAGE 5 & F 9 AAE
=2

=]
key £ A7} ShUpE ol ol 42 A s, 7} 2
pds

FobE AU T (7)) =8 912D

2B AE Q40A Bl 715 2E3= 4
AHEH YT (A & £01, key=str.lower). ]AEQ] 7} &0 3| Fst= 7] = gH AT A4
S AN AY Z2A 20 AFEH U 71 22 None & S|l AE FEE0] HE 9 73S A 4EHA|

@ A7 BE ATk A2 o g

functools.cmp_to_key () BB ElE2.x 2B cmp TS5 key T+ & HESHE o) AR

61—/\ O]/\qq

reverse = =8 7YY UTH True 2 AAEE, 28|27 979 AXAY g|l2~E QA0 AEH
Uk,

| HMASE 2 AAAE A9T 0 B0 LG AN AALE AN 2ATUL B2
goz AFTHE AL AEANA FI AT Al BB ADAE A U (4
29 5 g NAEAEGAFOZ QAW sorted () E AFLIAAAL).

sort () MIANEE HAR A Yol HFF Utk FE2 2L v uEH = 84S 4dE <A E
AAGsHA] ko A APUTE— o] = o A HE = o 87U (A& 5o, FAER
AEst So| g 5 52&E L)

A Y oA A2} 7kt A 2 2ps5A] = sortinghowto 5 RS A L

CPython 78 AHA: 9] 257 A5 = o, el A= 2 WA el s T ulo), Ex B2ae 1
a2 Ap, A AYEH A g UTh FolXY C FHE A5 B AEE o8l 2o RE
Wl 8, A B0l Fl 2E AL WAE 93-S BAT 5 AL valucnrror & o QU
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4,

o

m

5

MH

FEL =W A2, B oA HolHe BRgg Ashe tl AHE

FE2 98 7HA HOL%EE s & dsyth
o TS E ARSI ¥l FES YEWI: )
c FYFE FES AN BAHEE £V a, Bt (a,)
e FESHREE FES]:a, b, cEE (a, b, )
o WA tuple () AF&3}H7]: tuple () =+ tuple (iterable)

T

A= FEEF I A7) iterable 3 2 FES WYt dterable 2 A A2, o] H # 9]
A A3tE AH oY, olH#l o] ¥ AR 7t 2 5= AF Y Th iterable ©] o] v] F-Zolgtd WA S X

A 2 dtg g U o & Eo] tuple('abe') = ('a', 'b', 'c') E¥EStL, tuple ( [1,
2, 31 ) (1, 2, 3) SH&EYTh QA7 FoIAA] o, A= MELE W FE2A ()
S BEYTh
FEZS V= A2 AARE 237t old R Yl AL BN T2 LS A9
stas A Aol AY BHAY] 23 3S vstuz 22Uk o & E9f,f(a, b, c) =379
AAHE 7HA T4 T Z A% £ ((a, b, c)) £33 AAZZ-FES A+ T &Yt
S5Z2 ZEAE2 A B F FHATY L
o] Zoj o] gt AM| A7} Qe xof o3 A A KT} B33 o] A Z gloje] ZA M| B, collections.
namedtuple () ©] Gd FZ AAHTI o] AFs ALY 5 g5

4.6.6 S|

range B2 RA B AJAAE UBH Y for Fx2o| X 54 SrhE vhg st o] &3] AHEE 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 starf argument is
omitted, it defaults to O. If step is zero, ValueError is raised.

Frstep ] A HArJ YR A r[i] = start + step*i o Y3 ZAF Yt oluf i >=
0ol r[i] < stop YYTh

T step O] S, B YR 3AF] A r[i] = start + step*i o oS AAF AT A F
AL i >= 0% r[i] > stop°] HUrh

r[0] Al Z2AE WFA7)A] ko H AR = v A
o= AlAAY Zo AR &2 Qdantg Holxl Q)
sys.maxsize Bt} 2 AYPZE ==
OverflowError & SAAZ 4 J5 Yt}

9 oAl

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

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

[]

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

[]

W9 olo] Bol gt g A Y FE ARNL AL BE TAJUG (B AN D
A w2 A v e £ gl a3 o] o] Bo) 7] HE T A E S A utaithe Abalo
71 g eh.

start

start W) 7 W42 gh (= v/ A 7H Al = 2] oF 2 0)

stop
stop W 7] 3t
step
step W7 A 2] k(= v H S Al B E 2] ko 1)
xé‘?’r list Y tuple o ¥]8l range & AAL range AR = A= HAY 9 I 7)o FA3HA A
2 (F2) G WERE AFESTE A ‘Qq\-’/}(start stop, step IS AR5, 3 2 of whet 7]

o WA A fe) W8 4

WS AA|+= collections.abc.Sequence ABCE F&3Ia1, 3 AAL 84 QdlA AN Lalo] 4],
S odAa A AF 7L 758 AT (A DA B — list, tuple, range S B A L):

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

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

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

==} 1=2 HY AA 7} 2o AASIA A EAAXE v UL &, F 1Y AR 7 22 AR e
A o) 2ot HFE Yo (B vaEE F Y 3y AA7 A ZE o2 start, stop, step ¢
EZHEE 7132 4 920 FoFM K. o] & 59, range (0) == range(2, 1, 3) E+ range (0,

W2 32004 W7: A A2 ABCE FAFULE int AR T AAE BE G2 o B # o] E5hE thAl
5 Are = S P U

HA 33004 WG (AA ofe] BNl 7] ke = Al A AR A2 Bk ghs o A 7
FHRE A == 9} = & Gk

WA 330 £7}: start, stop, step ) EBHE
o B7):

« The linspace recipe shows how to implement a lazy version of range suitable for floating point applications.

[e]
Hh<=

—_—
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4.7 HIAE A|BA & — str
gto] W] BIAE HlolHE str, B EAY (strings), AA S A231o] APyt EAEL $UFE
sE EolEe] B9 AF2 AUtk #449 eed e o o= A4H Yk

« AeWFE T2 TEEE Fe 4 As

e Double quotes: "allows embedded 'single' quotes"

. }E]l—,%_;q_%%_ |va<“ —|"2| E’-otn:r%g_lll’ """A" —|"2| %u:r%g‘_nuu
A ERE FA BAEL A Eo 2AUS T AsUTH- AFH BE Fo] A gH P
R
A @AY JF ol T 5 Atolof] FMEE = AL BEHE S FAIACE &Y £ gHER
]:H_%%]/]q_. é’ ("spam " "eggs") == "spam eggs".
A = ol 27 o)z AL o $2Y o) A o) = A A2 HelE M BT £ (97) AT E
Z3oto] 22 S E Do thFE F A ofl i ARA| g W82 strings & F2 Al 2.
BALL ser ANAE g ool e AR RE BB $x A

£ A ol Yonz FALE AA Y3 Lol 1 AL BT 5, v10] 914 9

WA 33004 W73 shol W 24 ) = 9he] Bh9] THAL AMA, u ATl EAD 2 E Lol thAl B
S89UTh 249 ee 2 olv)o] GG v A govl r AFAG AT F 5 gk

class str (object=")

class str (object=b", encoding="utf-8’, errors="strict’)
object 9] F 2+ AL S F U object 7} AFH A koW, W AL S B FUTh 1A
oW, str() 9 522 encoding T errors 7} O &7 o UJrE} gEpA =, 3 25Ut

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 nothavea __ str__ () method, then st () falls back to returning repr (object).

encoding B errors & ﬂﬂ % SFU7F S o X W, object = bytes-like object (4], bytes == bytearray)
o]ojok gt} o] A, object 7} bytes (e bytearray) 7“7?1] o]9, str (bytes, encoding,
errors) © bytes.decode (encoding, errors) & EE3Uth 1 0] 9 AL, bytes.

decode () TF& Aol W3 AA| 9 55 ulo|EE AAE :a‘/]‘:‘r ‘ﬂﬂ A ol st K = uf

ol gl Al 2 & — bytes, bytearray, memoryview 2} bufferobjects S H 4 /x]

encoding T== errors A A §lo] bytes AAE str() o AEst= 22 v 2 A

249 3
R SN A (o1 TSR A B AL A 5

uk g

ke
ol
tlo

>>> str(b'Zoot!")
"blZoot! ™rn

str Zelet T v A =of et o] A4 2
ARG HANS. T AL 93
T B AE A2 Aus ARG R

UAE DS Y s} o] B4 A=
E b w4 BRAAA L

=2 4

S oy
rg o
-

=g

g
[0)°]

We,

K

pa=i

Bl

N
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471 EXIE HIME

FALL $5 AD2 ANEL BT FARIL, ofelo] /148 FARA HAEE A
EALL mE A Aol EAY £YS A UG b 2 %) 44 48R ADE
Al 2st (R str. format (), ZW F2E EH AL 2 A4 B2 2] H L IR A L) o= 3=
Cprintt AEtedo] /|Whe Frol, B £ W9 4L Al Lul= A8/ & tha o A T,
A2 & ¢ Qe Aol % o wE Ut (prinf 26 A 2o

EE gojHeje]e] HAE A Au s A e g 2B Fd FEEEHE (re RES A AL S
AU Al Bols Be the REEL Ry

str.capitalize ()
ﬁ%ﬂﬂﬂ%ﬂﬂ o)A 7k Akl EApE S BAHES Ee)FUTh

W 3804 WA oA R WA EAE EAT obd A Aol A% upHUTh ol o] F £
gty &) 22 A1 Al A1) A o S S e

str.casefold()

F dsut

Aol A ZYL £ BT W33l A B SR v BRG] BE A o)A TEG A A7) w o
ot 2ARYUL o Sof, Qo] AR 151 = nssn 9 ESFLTH ofn] AR HE
lower () & '8 o oM & L UIA A BHFYUTE casefold() £ "ss" 2 WEF T
Alo)x 29 dae)Ee FUZE 2 A4 313 o] A= o] dFuch

WA 330 7}

str.center (width|, fillchar])
2 o] width Q1 FAE 9] 7hdl ol FE st ghs = FUTh AR H fillchar (7] k-2 ASCIL 2 5] o] )
= AH&to] g Ut width 7} 1len (s) BT AU 22 79 A2 F2FE o] vHEg Yt
str.count (sub [, start[, end] ] )
W9 [start, end] N A FE EAL sub 7} FHH A A SAdE 35S SeE Ut A9F AR

start &} end = & 2fol 2~ B7|H O 7 A H YLt

If sub is empty, returns the number of empty strings between characters which is the length of the string plus
one.

str.encode (encoding="utf-8’, errors=’strict’)
Return the string encoded to bytes.

encoding defaults to 'ut £-8"';see 3+ 913 for possible values.

errors controls how encoding errors are handled. If 'strict' (the default), a UnicodeError ex-
ception is raised. Other possible values are 'ignore', 'replace', 'xmlcharrefreplace’',
'backslashreplace' and any other name registered via codecs.register _error (). See ©
& #] 2] 7| for details.

For performance reasons, the value of errors is not checked for validity unless an encoding error actually occurs,
ulo]# 7l ¥k B = is enabled or a debug build is used.

WA 314 WA 7|9 = QAL XA o] F7H=E AF YT
WA 390 A ¥ 7: The value of the errors argument is now checked in ¥}°] % 7|2+ 2 = and in debug

mode.

str.endswith (suﬁix[, start[, end] ] )
Ex1g o] A AH suffix 2 ZYWH True &
23} S VS FEol E Sk
A AU T A8 A end & 218518 3%

S8 F, 282 oA False & EHEFYUT suffix =
AsUch AHA starr 7} A 5= H T Y X oA A AAS
AR elA ¥ w2 FRF o

str.expandtabs (fabsize=8)

BEE W A2 @A @3 ol | 7)o whef sty 2 o] ] AdolA g X &e FAFL 9
AR S EYF U ® 9 A = wbsize EA DAY T (712 82 80141, € 0,8, 16 5ol ¥
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str

str.

str.

str

str

X8 ARFUH. £4L S G487 98 B4 Qo] 002 AAH T 2A
FUTh EA7LE () ol W, @A) ol e o 9 ﬂﬂﬂwﬁwmﬂ4w1@

AU (9 —‘Eﬂxﬁﬂ%i*}ﬂ 2 eksUth) EA7F A #AF (\n) B AR A 2" (\r) o] ¥

BEAR L A e 002 AAFH U the EAE WAR A T BAE T @A) 4 A4 o

£A7} o A TAF A DA 14 Z7FgI

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

'01 012 0123 01234"

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

'01 012 0123 01234"

.find sub[ start[ end] ])

HE ZAE sub 7} €80l s start end] Well 54ste 7Hd 22 A9 dd A28 8 F

Utk A8 H 012} start S end = S kol A B M o2 S AR T ub 7F oW -1 & EeF LT

3 find() WA= sub2 IAE OLOFO]E% 73 F-oll vk AR oF T T} sub 7} FE E AL A A

Sl she W in AAAE AETHAAI L

>>> 'Py' in 'Python'

True

format ( *args, **kwargs)

BAQ EY A2 SAPYD o WHE} 52N BAAL Y HAEY 5B () 2
PH AR DEE EHT 5 auth 4 A BEE 97 AR 57 QLA A = AR

52 bl 4+ dEUTh 4 A% BES AT Ao FAD gow AR FAAY ARE Fel

FUo

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

'The sum of 1 + 2 is 3!

b
Fl

Aot A4

EPEEEES R S RRES

rlo

W EAL) AR 5 Yt hF

Z3: LA (int, float, complex, decimal.Decimal®} A B FA2)E n FAoz2 g
u (o]: '{:n}"'.format (1234)), 0] ¥4 A H S Z 1.C_CTYPE EA Y LC_NUMERIC &7
A=z HAASte 1ocaleconv () @ decimal_point & thousands_sep EE TJIZEdI=1, 9]
Fx £ 9] ASCIL 7} oF Y A} lﬂ} JEX T} 23, LC_NUMERIC A Y] LC_CTYPE AL &
ale @A T o] I WAL b2 2el S0l L Lk

WA 37004 WA A4S n WA oE e ), o 5 of W F9o] YA HOE LC_CTYPE
2A4S LC_NUMERIC 2A L2 A A}

format_map (mapping)

str.format (**mapping) J/} B =S A| 9, dict 2 BALE A 941 mapping & A AFREHU o)
| & E o] mapping ©] dict A B FH 2 G231 h:

>>> 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] F7}.

.index (sub [, start[, end] ] )

i
ne
o
i)
<
iuj

find () FHIRSA TS, FE FALES 22 F (€ B¢ valueError

.isalnum/()

BAD o] BE B s 5ol 1, Hol = hte) Bt EATE F Trued FHF

48
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str.

str.

str.

str.

str.

str.

str.

str.

str.

0,797 ow ralse® BeEULL B4 ¢ & hE F U7 True £ WS abulo] AL}
ZAYYt: c.isalpha (), c.isdecimal (), c.isdigit (), c.isnumeric().

isalpha ()

TAE e BE BAZF Gl o] a1, Aok o] BAZFEA S Af True s S8 F 1, 187
HoW Falses SEFUTH &3l Eale tUIZE A dl o] g H] o] 2o A “Letter” 2 7 & &
AU &, b3 £ A4 0] “Lm”, “Lt”, “Lu”, “LI”, “Lo” & stubel EA Y th o] 212 f Y
T FFo)A Aol H “Alphabetic” <4 3} th5-ofl 2] 5F4 Al 2.

isascii ()

TAFE o] vl o] AU ALY EE FAZFASCHOH True s S8, 21384 ko False s
=8 Y th ASCII # A= U+0000-U+007F H 9 o] = 2 EE 7 YT

W7 3.74 7%

isdecimal ()

AL W] BE A A g FAol L, Aok st EA 7 EA St B TrueE E8 1,
%A oW Fralsed EHF UL AT EA=AAHCE A5 AT of AHEE 5 A=
EAE < Yth o & £ o], U+0660, ARABIC-INDIC DIGIT ZERO. 3 Al A 0 & A 24 BEA= FU 7
= I “Na” o] £k EAY YT

isdigit ()

FAE WY BE FAT YA 0l 1L, Aok shite] #A 7 EA S A F True s B8 F3, 187
oW ralsed EHFUTE U= ARG E29t 384 9 AA 2o 22 55 A7t 2
L AT 2FFH U A7)0l R EH SAAH AP e R 25 FAS o ALEE 5 e

Aso] == Urtt g2 F 0 2, t] R -2 £ A 7ho] Numeric_Type=Digit &= += Numeric_Type=Decimal

A =AY Yt

isidentifier ()
F 2L o] Al A section identifiers 2] 910] A 2] of] u} 2 H

o
FAY s7b def Y class @ 28 o oF Al xpelx] 4
3414 2.

o A :

B3 A EAE TrueE S8 F U
X

}5te ¥ keyword.iskeyword () & 5%

>>> from keyword import iskeyword

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

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

islower ()

EAY U] ZE Ao)s BRI £EACL, AolE kel Ao EATL EASE A Trued
Y5, 3187 el Falsed EHFUTH

isnumeric ()

EA U] BE BAT 20, Aol hfe] BA EAGE A Trued BeFL, 2
g2 FoW ralses EdFUTE A= HAA FUIE AR S A € ZAE X
gelu ) o & £91, U+2155, VULGAR FRACTION ONE FIFTH. 21 & 0 2, =21= £ 4] Zho]
Numeric_Type=Digit, Numeric_Type=Decimal, Numeric_Type=Numeric ¢] &2} U] t}.

isprintable ()

£ el B E BATE ANE 5 AL EAL0] o]0 T TrueE EAAF T, 124 0w
False® SeZ UL A48 4 gl BAHS 1) 72 £} o B o] 2] “Other” &= “Separator”
2 39" FAY YT ASCIL 23] o] 2 (0x20) &= ol 2] 1], 914 7hs st A o= hEg T (o] &
Wof| A, Q4] 7ha gt F A= BANE O repr () & EE2YS W oA A o] Z H A gFotof st AEY
Uth sys.stdout B+ sys.stderr 2 285 = EXF 9 X g0 IS F] 5Urth)
isspace ()

£ ol B EAR T, Aol £ shte] BRI EATHE A True S EAF L, 12 g
W Falseg E8F YT

4 A o]~ Epe Auk M= 24 o] “Lu” (Letter, T 2D, “LI” (Letter, 222 2}), “Lt” (Letter, A2 22}) Z 3 712 2 A2t}
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str.

str.

str.

str

str.

str

SUIE Bx} glolE W o] A (unicodedatas R A L) oA, dul A —,—(general category) 7}
s (“Separator, space”) ©] 2 W} 91}k Z @) 2 (bidirectional class) 7} WS, B == S 5 dlypo]H E A=
W (whitespace) Y Y] T}.

istitle()

FA Qo] A= A o)~ EApR o] 3 st o] ko] A7
oA} ol Ao~ QE BAV L S YT 2 E
RS HA¥ErFalseE EHF YL

isupper ()

FAD o] BE Aol BAI R Al L, Aol Bt Aol AT EA S B
e :L&‘x] koW FalseE SHEFUTH

._]
c
0]
i

>>> 'BANANA'.isupper ()
True
>>> 'banana'.isupper ()

False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper /()
False

join (iterable)
iterable @) F-AYE L o]o] ol BRI L =
kol 9SO W TypeError Qx

Y.

Z Ut iterable ol bytes AA Y 71 EF AL o] ol
= Aol T EAE o] M EE ATt EAE Y

fr
A
lo
A
A
ul

.1just (width [,ﬁllchar] )

dxoz YA FADL Do) widih A EALZ S FUTE AR A fillchar (7] gE-S ASCIT 255
0] 22) 2 A-g5te] A% LItk widih 7} len (s) HEF 47U 28 49 Aol £Ahelo) vag .

lower ()
RE Aolx BAH 7} 2 REAR WHE BALY BARE EF L

B 2 BA A AT B TS R0 443130 A5 o] itk

.1strip( [chars]

A FAZF A AR ALY BEAMHE S S8 F U chars QA= A AT £ A TS AR = 4
g Q). A ks HLJ-None ol 2}, chars AA}E] 7] gk 3l & A At =& Ut chars QA=
AEAT oG UTh RE g 2%l A7 H Tk

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

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

2R Qo) RE Ao] opd B WEA EALL AANE MAHAEE str. removeprefix ()&
EES PRI ERSE

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

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

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

o] A MM EE str.translate () | AT F Y= WBRE EF U
IC >
.

ozt7F sHbEk QoW FUFE 2 E () &= v
EAE (Y] 40]) EE None 0 & 3= g oF FUch B4 7 & FUZE ZAER
Hehbg Yt

AAL7L T A Aol 7F 22 ZFAF o] of oF SM @P} AV e A, xS 7 By 22 YA
9 Bz gl Uch A WRlol oxt7t 9 %, BALE o] o] of Bl=1] Z} E A7} None 2 &
05+ 23E FUth
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str.

str.

str.

str

str

str

str.

str.

str.

str.

partition (sep)

sep 7} A et S X oA EAHE S Ve AL, AR Soll s B, AR ARA, 2 A el

LEREOR THASREE FATUL TRAL LA Lo, BAD AN 25 E G2
=) eAdE A -FES B

removeprefix (prefix, /)

B2 o] prefix TAFE E Al ZHSHHE, string[len (prefix) :

Ao o] AR WEF )

s
o

gt T 1A of o, A

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

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

v A 3.90] 7}

removesuffix (suffix, /)

AL ©] suffix TAR &2 UL o T suffic 7k vl o] A koW, string[:-len(suffix)] & W
et 282 o, g EAE Y AHE-S wkEshy ok

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

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

B A 3.9 F7}.

. replace (old, new[ count]

RERE ZAE old 7k new 2 A2 FAL Y] EAMHES S8 E Uk A8 A AR} count 7F o] A,
k2] count 7| Wk 2] BHF U T}

.rfind sub[ start[, end] ] )

2 A sub 7} s [start:end] Woll 83t 7P 2 £AH4 9] dE S
A2} start &} end = Skl H7H o2 A H Ut A3 5

;‘

iR

tjo
1
o
o
o
St

.rindex (sub[ start[ end] ]

rfind ()& v|BHA R BE BAE sub & 22 5 9l AF ValueError & 42Ut

rjust ( width[ ﬁllchar] )
sExon AHAY Z249E 2o widh —rX]—Oﬂi S8 FYth A AH fillchar (7] 2 7F-2 ASCII
ﬁiﬂ °] )2 AFL3te] AUtk width 7} len (s) Bt AV 28 4L A8 £ o] viskg Ut

rpartition (sep)

sep 7} vpA k2 2 b A A o) 4 B AL S
fol e REoR FHEIFEL EHFY
g PRE FAY AR PAR RS

rsplit (sep=None, maxsplit=- 1)

sep & FEA BA D2 A8 EA Lol 9 Tl S0 P AES EHF Y Th maxgpli o] o) A
1 2 85014 2 5} maxyplic 219] £ 2] 251k sep o) 35 2 @7 thone o)W, T
BE W ZA7 A E YT LEF A EEsts A2 AW, rsplit ()& ot ol A ZHA 3]
AWE split ()XY EX—.‘“"’;}H“/P-

rstrip( [chars] )

FR LA AND ALY AL EAFY O chas A= AN A AFE ADAE £
A k. A2k Ak None o] HH, chars 91A19] 7)1 g WS A ABHE S T T chars Q2b
HuAZEobdynh RE 2ol Al Ag YUtk

>>> ! spacious '.rstrip()

! spacious'

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

4.7.
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str

=13
N
a3
= fe=n

2 A7 BE Aol obd T FuA #AEE A ASE WA Ex str.removesuffix ()&
ZAA L. A E

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

lMl

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

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

sep & FRA AR B3] F ALl Sl thol o) Bl AEE Fel 5 th maxsplir o] F014
v A o) maxsplit 9] £ o] £AFYTH (WA, 2] AE L Aol maxsplit+l ]9 228 7HAA
). maxsplit o] A AH A AL -1 ol ehel B 5ol A gl Gl (b d BE Hato]
gHE ol U T,

sep o] Fol 2|8, A% FRAL FrolA @ W EAAE TR 202 DEYUTHIE o,
320 splie( ) 1 'H'2]%%ﬁ§ . sep AAHE o BAE P 5
AFUTH (A& &9, "1<>2< 230, split ("<>") = ['1', '2', '3']1 EEHFUH. AEH
SRAR W EAGE g (1) & EAg U

& =4

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

['1" '2" '3':|

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

['ll, '2,3'}

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

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

sep o] A=A kAU None o], Th2 £ & g|Fo] 48P Uth: A5H T FA+= dds
TEAR R, BAG o) Ao} T B 2w Ao AR ol W EAAL 2

37 JgrUth oA 0=, N BAGe v F WO THH £X4A S None TEAR LFH |

N LRk

A& EH

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

['1', '2|, 13l1

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

['1', '2 3|:|

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

['1" '2" '3'}

str.splitlines (keepends=False)
BANA U AL 2 & S| AEE S5 U keepends 7} 0.2 Fo] A 2] oF= 7 A Bl

Eof & v 239 A 5T

ol MM EE thg & AAlNA U Ut 53], ZAE A = d 7 & U Th
=] o493
\n £4d7
\r 7Nel A 2™
\r\n AFA g+ & 1
\v E=\x0b | &3 ¥
\f = \x0c —'D'EJJE
\x1lc od FEA
\x1d Iu T&2A
\xle Yz L8R}
\x85 5 & (Cl Alo] 2=
\u2028 = 724
\u2029 T A
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WA 32004 WA \v S \£ B E FA BE EABE T
& =9

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

[vab C', ||, 'de fgl, 'kl']

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

87 82D sep o] Fo AL W splic () e, ol WAZE ¥ EALA hSAA W HAEE
Eei%a, n e & nEe A £ HEA FHUth

>>> "" _splitlines{()

[l

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

Bl B, split ("\n') + o|Z2A Yk

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

("'l

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

str.startswith (prefix [, start[, end] ] )
Exg o] A AH prefix 2 A ZEH True & E8]F1, 138X koW False & S8 EF UL} prefix
£ DA GEAE fEe g %%W%ﬁ@ngﬂﬂ*ﬂﬂlﬁﬂlﬁﬁ&%
A A =

g

ofN J
EUR
)
v
g

str.strip( [chars]
AR FY A AAD BRG] BAES B F U chars AR AAT B4 AL A G5
£ EAL Tk 2] ALt None ol eHE, chars A49) 712 ghe Bug A ASHE = g ok chars
QAAHE HF AL A} obg Utk RE g 2 3e] Al ATtk

>>> ! spacious '.strip()
'spacious’

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

A RES AW L T chars A G5 0] EAALONA A AB U T BAH dhars o) & B
@ﬂﬂiiﬂﬂ°%%ﬂﬂ5%§ﬂ%ﬂ@ﬁﬂﬂﬂﬂQW%EﬂHE%4ﬂ%&ﬂ¢@%

Utk & 54

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

str.swapcase ()

EAE 2822, 2 U 2 np37kx 2 W3 ot Bl ] BALR S S8 5 Ut s, swapcase () .
swapcase () == s 7FRFEA] 3R] 5ol FY 3 A L.

str.title()
Dol 7} ) AL A1 ZE 1 U R Bxps AR EH EE ExlE o] A2 Alo] A AL EeE )
e Ed

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

=l

ol FaF St
ol 2] Aol A
R

o= Ash
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>>> "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)
2+ B2 2| A 74 H HSEE AL v F 3 ExG o] BAR S E2E 1T table _ getitem ()
259 AWAE 7k AR o of izt BE 5% o]} AU ATk, §ULE EAE (B5)
= o g ), uble A4 & OHS 5 S ST 5 AUtk 1A St ol e BAEE
W7 g8 fUTE TAE Y EALE EAFU A3} EALNA 2 EAE A A 93
Z1

None & & F UL 2 A A7) AR o2 w53 8H7] 18l LookupError 9] E oAUt

>
str.maketrans () & A&t T A A o] At wjF o2 BRE A WS s
yrtt.

And 22 gol theh Hoh f A HIW L2 codecs a5 FALd A L.

%0
>

str.upper ()

BEE A2 B2 7t 22 W £ EAMES EYF UL s M Ao~ flE BAE
Z3etAY A FAY U R E W7 “Lu” (Letter, 221 7F obd A9, o & E0] “Lt” (Letter,
A E A o)), s.upper () .isupper () 7FFalse ¥ = Aol F A A L.
AHEEE HEA S ¢SS FUIE 259 A 31300 A E o 5T
str.z£fill (width)
Z o] 7} width 9 FAFE & WHE7] -?4511 ASCII ' 0" BAE & A& ALY BAHL S 85Ut
AP BS HAFAC+/'-)E FS A gl OP‘%“/PH off A ¥ Aoz AEg Ut width
7Flen(s) Rt AU 22 4% 98 2L S =5 YTh
d&Ed
>>> "42" . z£i11(5)
'00042"
>>> "-42" z£i11(5)
-0042"
4.7.2 printf AEIQ 2X}Y€ ZOHE!
FHa: 7)o AgE 20 A2 oY 7R dHAEQd S R/RE (& o FEH YAV E E0tEA
EAIBHA] KXot A) A Ests dSFd 2AAE] dsuth A =29 Z242 28 E Y str. format ()
Bolola 2 HEEl FAE & AMSSHE o] 3 L /FE 9T 5 JF YT o] IAES ESHEAE
Zujgof oS FEsta fFAste &4 7hs e HEW S Als gk
FAE AA= S A7 WA A4S 2 JFUth $ AR (RER). o] AL AE ulE =&
28 AAAE I = ST} format % values 7FF o1& W (formar 2 EX1LE A Y}, format W52 &
P A =07 o] 9] values o] S AE A F Ut o] E3= C Aol A sprintf () & AHE3H= A

jud

128y
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Jormat o] 3}1}e] A== .8_;'?_5]—@, valu
= format EAF G o] A A= FFEO] 5
ek

M3 A A o Y £AE £ The T e Y L5 T, BEA o A=

thetok gtk

s & o] Wl §2 A4 4 5 dssuoh’ 28 A oW, values
=
=

=0}, 9Mue]) oo of

32 ]
m
flo o
nt
13
s
X
iv
oy
ne
=)
o,
=
é
)

Lorsr 24 GAIS Al FHE YER U T
2. g 7] (A A 232 S EHAA TASY AIB2ZE FAAE YL (& £9], (somename))
3. A E 2 (HE AFE): R wE 3o A 9 FUTh
4. H4 e Z (A" AR v (haEEaa) B ARG, AA F-E values T T 2420l A
21813, M AAE 4 = R AEA FUE Fol
50 8YUE (A" AR o () ool AEETZEsUThE xr (haHEAT) B A, AA A
5 & values 75 th3 84004 ¢35, WS %}% AU S o FuUch
6. o) %7 (41¥ A
7. W3R,
e2® ARt gAY (Ex TE vE W) 9 49, 2AL0] 9t AR BAE BEA e B v
ol 2 ‘Q/*‘]L%’JJ “HJJ 7]%%’ 2 PR 2Fe ok FUTh Wi V= TAE PSR
2e] de gty o &
>>> print (' has quote types.' %

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

E =

a

| g Aol oA 34 Crel AL H o AH I th & Ag AUt

0| Mo A g A5 00% MG

| Wed ge 9E02 AGPUY (5 U 2ol W 10 AHET A FuTh.

T D) R E g AuHEe] Eold G Lol AT AU (55 d 1 24 g
QJuieh.

T RS EAC o ) AR I I (" Sl SAFIh.

) EATE & QAT stol oA oA k7] wiEol FAFUL- & =9

£ B2 RS TR 1-FES AT T
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=S =
=) E
dr | FE = A A E.
it R e Ae AN =T
o' o =8k gk (1)
'u' | EHWE Y - 'd S EsYH (6)
'x'| BT olE 1635 (2 FEAD. 2)
x| 2 =167 (HEAD. 2)
e’ | FE arH A I (BEAD. 3)
'E'| e o A5 A (HEAD. 3)
£ s A AR AL (3)
'F e e A B4, 3)
'g' | e AT B ATt ARG AAY AU Hop AX] ofo A7 A A A A (@)
S5kl Tgx o YA P45 ASHYTH
"G e AT B AT 4HE}Z‘7%H4“‘CHEVW o tEA A e As A @)
Sotal, 23R oFo MR F4 S AR
o | T EA (A7 EE o] 1 FALE AT,
Tt | A (repr()—% AEshe] shold A& Med Y. (5)
's'| wAE (str () = ASsEe] hold A S Wty o). )
'a'| WA (ascii () E AE3HY ﬂr 12 AA S Hegy. (5)
%] AR B A Y, Al s S A EAH YO
LE:
(1) WA @A A AR A kol AP 824 A2 (100" E AL F YT
(2) oA A2 3 AA A ol A& ox B 0x' ('x' U 'X §F T o) AS AR Sl
ot gebd o) S A gy
(3) HA A2 2ol AV e A s FF e 2aE YT
AUEE a5 ols AEleE A4 s 72 g2 6dytt
@) A g4 Aol P4 e 2AEL F o 2= 02 AAHA ek
AUEE ey OF e R ASleS AF 5 712 g2 6dyth

(5) ALE7tnol2td, 292 N A EP Y
(6) PEP 237 #=

2%
shol 4l EAEe A A ol & A1 YOBE, 55 W

FEUth
A 3004 A Agho] 1e50 = He ARl e o M2 He g Moz thA|H A efsdth

gho #A@e] Eol \0' ol ek 7MY HA

4.8 HIO|L42| A|RA ¥ — bytes, bytearray, memoryview

Bhol el tlo B & 22517 98 A WAHL bytes S bytearray AU o] ASL memoryvien
o )8l X A Lo, TH2 Hho] v 2] AA S| vl =2 o] Bl glo] Faly] Sl W R EE & AR
.

array BE-S 320 E J5 o} BEETSA M4 E BE 257 22 7R yolB g aeAd A%

.

A]

o
o
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4.8.1 HIO|EY K|

Hhol = AR L B npo| 259 Bu A2 AYTh BE X8 who] e Z2EFo] ASCH g2k 9
FAGE 7oz tug, vlo]Ed AA = ASCI &S to]HE 2y S ujvt FE3 o8 712 WA=S
AZstn] kst ohe W o 2 FAG AR AT Beo] gk
class bytes( [source [, encoding[, errors] ] ] )
A2, kel £ B H P BH S B4 P H PR AY 2A %o AFA FAETGE Fol e
Ytk
o 2w ¥ :b'still allows embedded "double" quotes'
e Double quotes: b"still allows embedded 'single' quotes"
e AE=UWLFE:b'' '3 single quotes''',b"""3 double quotes"""
o] E 2lH doll= ASCIH Z AR 3| g Uth (HAH a2 7= QI3 FH AA S UTH. 127
Bl Z vlolu g g2 A A o]aA o]z AP AE ARE-3Le] nlol EE 2l Dol ¢ Haf of Fth
2 e 9e] 499 b 2 wpol ED I HBL o] AA0) = A DA X e) S 1 B H]
Al r FAE AR 5 Ut A 95 = o] aA o]z A FAE X F5to] vlo| E 2] H 9
chobe @ Aol th e A4 2 1h8-2 strings & FEFHAIA 2.
Aol 2 P H 93 1 EEL ASCH IAES 7)o 2 SRt wlolEd AA e AA2E A4
ER A E2AY A, Al 829 ZH g2 0 <= x < 256 o] HEF AP Yt} (o] AlgHE ]
Wl 3 A2 6HE valueError & 4o U Th. o] 212 W2 vlol 2] F A o] ASCII 7|9 8 45
E5n AR A2E Y SuF 02 G54 24 £ YA T, 229 vho] 1] o] H o]
Aoz A8E £ Ge 42N/ AT AYUTH(HAE A2l SuES BEH 02 ASCI
T gto] opd wtel ] dlo| g Ao A& th7) vl o]y &g ool FuTh.
FHE G4 oI5, kol =Q AA & ole) 74X ThE P OB BE 5 YU rh:
o« AARA Aol 0oz YR ulo]EE AA: bytes (10)
o« A9 olHHEREFEH: bytes (range (20))
. W7 T2 EZ S E4) 7= upo] 2 o] E| B AL bytes (obd)

W3 bytes & 2 Z3HA| K.

2749) 16215 A 23] shite) uho] 2ol o) $-57] W&o 167151 uko] i 2] t o] E1 & A3t o
ArA o 2 ALEH = FA YU wetA, vlol EE 32 1 FA Y HolHE gle F7H SH o
HAEE Zh5Uth
classmethod fromhex (string)
o] bytes Fe 2 HAEE Fo1F BAL AAE TIP3 A vlo]EL AAE SF T
FAG vhol B % 7)o 167157k F 3] of of 3] ASCII )& A Tk,

=

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

WA 3704 WA oA bytes. fromhex () & A o]yl ofet FALLof = BE
ASCII 39 & Ay g Uth

Hlol =9 AAE 1644 RO WHH) A% AB 4} ABUTh

hex ( [sep[, bytes _per_sep] ] )
el ne] wpol Evtrt2 A5 16742 AT BAL AAE B2 F

>>> b'\xf0\x£f1\x£f2' .hex ()
'fOf1£2"

If you want to make the hex string easier to read, you can specify a single character separator sep param-
eter to include in the output. By default, this separator will be included between each byte. A second
optional bytes_per_sep parameter controls the spacing. Positive values calculate the separator position
from the right, negative values from the left.
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>>> value = b'\xf0\x£f1\x£f2'
>>> value.hex ('-")

'fO0-f1-£f2"

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

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

'55554444 4c524c52 4142"

WA 3.50] 7%
W2 3800 A W A: o)A bytes. hex () & 16215 S 8 9] no] = Abolo] T4 7] 58 4H31817]
80 A& A sep3} bytes_per_sep U 7l HE X o}
Hpo| Ed A= A2 }‘]%/\(‘W‘a—' FAD o1 7] Wl Zoll, vpol E D AA b ol i A, b[0] = B
Fuoh Wb, p0:1] &= 2ol 190 vio]EE A7 FUth. (o] A2 A4 Sl BF 2] |
RS AQehE BAE AL O 2H UTh
HolED AAe] 2l 2HE FA (. S A8, £ bytes ([46, 46, 46
ST E ek 1ior () B ABR HOIEA ANE B4 A% A ALE e S 3

o N
—

r

) K}
Ytk

&

Jo

—

z

4.8.2 HIO|E H{Y ZHA|

bytearray A= bytes A9 7FA 3 Ut
class bytearray ( [source[, encoding[ errors] ] ]
Hiol E vl @ A Ao thet A& e 22 flen 3 AAAE S0t BEYth
o Nl A2EHA WS 7] bytearray ()
o FolZ Aol 022 YR AAEA UET]: bytearray (10)
o A9l ol HEZRE: bytearray (range (20))
. W ZEEES 5 AE ol HlolE Bk bytearray (b HLL')

Hhol E wi G A & 7h o] 7] wf & oll, wpe] E L T ubo] E wf g 14k o] A E o] = FE HholE
A3} vlolE vl QG ol 4bel &), 7pH Al DA AAs Qe

WA bytearray = 72314 8.
2719] 1614 B &3] Bhike] wpo] Eof tj-8h7] W £l 16715 who] 1] 2] Hlo] B & AW 5 v
Qi 0 2 AL & G AU webd, uhol = 9B e 1 49l ol E gt 2kl Fel o
WA =Sz ok
classmethod fromhex (string)
o] bytearray ZHU 2 WA EE FAZ EAE A E LGN A vlolE v G AAE = F
Utk #2442 vheo] E T F 7] 9] 16 -7} 235 of of 31 v] ASCIL 39 -2 F-A] g T}

_I\l

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

WA 3704 HA: o]A| bytearray. fromhex () & 238 o]~ ut ol g} EX Lo &)
ASCII 39 & Ay g Uth

HlolE v AAE 1675+ A2 ME3}Y)

rlr
il
rin

o
e
18
(‘E
rlok
i
¥
N
%0,
oy
v
In}

hex ( [sep[, bytes_per_ sep] ]
ATzl Hho)EviTh2 A4 16742 BAH 22D AAE S5

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

WA 3500 F7}

WA 380 A HA: bytes. hex () B|S=8HA|, o)A bytearray. hex ()=
O] E Ato]of] i 7|5 E A 3t7] A3 A& A sep3 bytes_per_sep Wi 7} WM -E A A EY
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ol E v AA = B4 A2 (H2ELE FAD o] 7] afj &Zof], vte] E vl g A A b o] thafj 4], b [0] =
Ar7EEUTH BHA, b[0:1] & Zo] 1 vio] E v A 7F FUth (o] AL QG Setol A BF
Aol 1 A8 & A o= E—‘!QE Exd g i z2g Yth

ol E v AA Y d2 vlolEQ B HE 84 (bytearray (b

b ) S A
bytearray ([46, 46, 46 )HEH’T 37l WYYtk list( )% }% st nlol E mj < A&
G AT AR HEE S QFUTh

I

—

4.8.3 HIO|EY 1} HIO|E HIY A

l'-?-

PSS WY A 5 AL A
= bytes-like object2} 7% —8—%%1/]13]- ol g+ ]
A% UTh e, Aste] MEY e 5ol akate] £ Ao ufeh el 5 gtk

il vlo]E gl upolE v d A9 Ml EE AR EAE S Wols oA st EAE S WA=

et EQ S AR 5 &5HA o AT vhRAA QU Th o Sol, the 7 2ol A48 oF g o

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

.
i)

al:

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

Q5 vho] £ Bl uho] = Wl & A4ke ASCH B8 vhol 1] 2] § 4L 7y shE 2, ol o] kol e HlelE =
24q] @)= 33 of Futh ol e T AR A2 obehel A thE U Tk

R 0|23 ASCI 75k A 4+S A1-&-3ho] ASCIL 7] 8 4 2 2 A 4 7] ok& ol i el t o] B & 22
3hel oo B 7k 41 5 A5 uTh

Hho] E< Bl vlo] E v g AA ol th 7 th= WA = o] 9 vheld 2] Hl ol &} A A8 S = SlF Ut

bytes.count (sub [, start[, end] ] )
bytearray.count (sub|, start|, end] ]
A9 [start, end) ANA B A B2 sub 7t S Z3H A Fa3L 53 A5 S5yt A4 A3t

start 2} end = E8Fo]l 2~ E7|H O 2 S| A H Yth
AT B A DAE Q99 hytes-like object == 00| A 255 Abol o] A4 4= Q15U Th

If sub is empty, returns the number of empty slices between characters which is the length of the bytes object
plus one.

H A 33004 W7 B A B AR 000 A 255 Aol &) A= 3-8y th

bytes.removeprefix (prefix, /)

bytearray.removeprefix (prefix, /)
vho] 2] ¢ °1Ei7}preﬁx%xP°”‘E Al 26k, bytes [len (prefix) : | & WUtk 2387 9Fo
, A vhoj 2] ol H & AR wEghet o)

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

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

prefix= 4o vio| EAF AA| A & A5

oy
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2A3: o] A= urolE ujd WAL AR ol A S2eA) ekarLth- MAE A g ALz A}
344 A AR 2 BEU T

B A 3.9 F7}.

bytes.removesuffix (suffix, /)

bytearray.removesuffix (suffix, /)
vlo] 1 ] dl o) B 7} suffix EA D E Bvh 3] suffix 7t B] o] YA SO bytes[:-len(suffix) ]
E vk th 28] ko, A vloly g vl o] H o AHE S HP ety o

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

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

suffic’s 999 ol 2@ 5 AA 2 4 Gk

e ol S whol = Wi WAL AR oA FARA bt WARA g AS 2R
FA A AR BEUTH

B A 3.9 F7}.

bytes.decode (encoding="utf-8’, errors="strict’)
bytearray.decode (encoding="utf-8’, errors=’strict’)
Return the bytes decoded to a st r.

encoding defaults to 'ut £-8"';see 3 213 for possible values.

errors controls how decoding errors are handled. If 'strict' (the default), a UnicodeError exception
is raised. Other possible values are ' ignore', 'replace’, and any other name registered via codecs.
register_error (). See o & #| 2] 7] for details.

For performance reasons, the value of errors is not checked for validity unless a decoding error actually occurs,
u}o] W 7 ¥k B = is enabled or a debug build is used.

ZF31: Passing the encoding argument to st r allows decoding any bytes-like object directly, without needing
to make a temporary bytes or bytearray object.

WA 3104 WA 79 E A A Qo] EohE Ao

W A 3.99]| 4] ¥ 7 : The value of the errors argument is now checked in 3}©] %1 7]| ¥ & = and in debug
mode.

bytes.endswith (suﬁix[, start[, end] ] )
bytearray.endswith (suﬁix[, start[, end] ] )
vlol 8 Hl o) 8 7} A A H suffix 2 ZYE True % EFy, 38X ol False E ZHEUTH
sufiv £ 307 S Aol 1S ol D S S A9 g 7L A 2 A
AAE A AR AEA end B A-831 T 8% 91 Zehg.
AAE Ju|AHE) = 999 bytes-like object 4 4 A5 Y T}

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

A B A A sub 7F E8fol & s[start:end] Woll 543k 7 2H EﬂolEi«l AHA~E =585
Ut A=A ‘dx}starti}endL sglola w7z AU sub 7 Yo -1 & S8 E T
A B A AL 909 hytes-like object TE= 00 A 255 Aol 9] A4 4 A5 th
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B2 £ind () A EE sub 9] §1 48 Fobok & ol ¢ ARG ok Tt sub 7 -8 F AL
I3 E el 5 H in AAAE AL A 2

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

WA 33004 | A B A AR 00 4] 255 Abe] o] Ha = 5§t

bytes.index (sub [, start[, end] ] )
bytearray.index (sub[, start[, end] ] )
find () 3 BRI B A DG 28 = Qe A valueError & €
= ol

A B A D= 09 byres-like object T 55 Abel9] A4d 4 s Ut
WA 3300 A WG A H A FAZ 00 A 255 AFo] o] 4k 5§ T

bytes.join (iterable)

bytearray.join (iterable)
iterable 2] v}o] 2] Hlo]E] A]2EE o]o] Eo]7] Sl ulo|EY 5‘—{— Hlo]| E nj & Z’iﬂ]% =45
Yt} iterable ol str AR} 7)€} bytes-like object 7} oFd Zkol YW TypeError & 42

R o] AL o] AL AT o= o} o1 o1 A 51 o

static bytes.maketrans (from, to)

static bytearray.maketrans (from, to)
o] A MM E+x bytes.translate () o AHEE 5 Y& HMEARE FelF ), from o] Y= &
S 10 9 22 Y X9 Y= EAZ DY} from I to = B bytes-like object & oF 3} Z4 o] 7}
Zobo} gtk
WA 3.1 F7}

bytes.partition (sep)
bytearray.partition (sep)
sep 7} A UERHE A X oA A AL E
PEREoR PR IRES EARY
1E

o

=2

>

[\O]
[o
i
i
v

28 I, TR ol Gt B, TR AR, FEA ol
FUth FEAL BAH A oo, Ae) A @ 2e] Ba)

FAEmas F A Rl HlolEd B vto]E wj @ AAZ F4E 3-FES SeFUTH
AAE L2 2= Q9 bytes-like object D 5~ Y5 U Th

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

bytearray.replace (old, new|, count |)
BEEXE AL old 7k new & A Al P20 BARE S EEF U A A AR} count 7 0] A 9,
&+ count 7] Tk 2] 2+ U o}

AAE A8 A D29} 2 AL 909 hyes-like object A 5 LU

Za: o] A= ulo]lE mld WAL Azt oA B2 A] 2
Fd A AAE BEYh

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

bytearray.rfind (sub[, start[, end] ] )
A B A2 sub 7 s [start send) Yol S48 44 2 AA20 dd s B FUch 494

Ol 2} start S end = ko)A B oz FAFHULh Ausid -1 2 =8 =Yt}
AT B A DAE 999 hytes-like object = 00 A 255 Abol o] A4 4= Q15U th
WA 3304 WA B A AR 00| A] 255 Abo] 9] A= &3 T

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

rfind() & BIRBIA T M B Al F 2 sub & 32 7 Y= AF ValueError 8 427 Yth
AAE B A AL Q99 byres-like object TE= 00| A] 255 Abo] o] A4 4= A& UTh
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WA 33004 W A A AR 004 255 Aol 9 5% F-§ o

bytes.rpartition (sep)

bytearray.rpartition (sep)
sep 7} PRA ST 2 pEhPE 9294 A BLE e, 22 0
Hol ex BROE THUIFEL BT FRA VA A el
EntolE g A 1S GEE Ao NP2 BARCR PHHIFES BHF UL

AAS LB 2= Q9] 9] hytes-like object D 4 A5 U T}

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

bytearray.startswith (preﬁx[, start[, end] ] )
vol i 2] H o] Bl 7} A H prefix & A ZFSHA True & 1L, 1
o). prefix £ 237 B AEAFES] FEol 45 LUt 484
AXE AR UTH N A end S AL D

AANE HAEAHE)E Y29 bytes-like object @ 4 Y5 T

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

ek 7h5 3t A A} delete 0] RE WOl EE A AL, YA vl ESE Fol X MR R vfF g
Hlo]| Ed o]} nlolE v & 7“;1]9,] EAE S Z#]FUh table2 Z o] 256¢ vlo]EF A o] o] oF
T
bytes.maketrans () WA EE AFE5lo] HISIEE WHE 4 51Ut
BERE A7) vtk 5= M 3ol = table Q1AES None 22 AATIAAAI L
>>> b'read this short text'.translate (None, b'aeiou')
b'rd ths shrt txt'
W 3,690 4 W7 o)Al delete = 7191 E Q1A= A AP U Th
dho] £ g uho] & W] A7 ol U8 T} vl A == ASCH 58 uhol vl 2] B4 9) AFg-L ApR sk 7] R
28 2% A AT AAS Aol Ueje] vpovie v o el 2} FA A1 5 .

Hpol E v wl A =5 27 Al AbE] ol A 2HEekA] ok A 22 AA S A Sl :;—

bytes.center width[ ﬁllbyte]

bytearray.center wzdth[ ﬁllbyte]
2o widih 21 41122 7o A S AR 9] RS ol F LIk A il (7] ASCH
g o] 2) & AHSste] AF Ut bytes A A, width 7} 1en (s) Bt} AU 22 4 A&
A2 7 ke U o,

Fa: ol A S whol = wid WA AN FARA Gtk MAHA FE FLRG
G4 A ARE BE T}

bytes.ljust (width [,ﬁllbyte] )

bytearray.ljust (width [,ﬁllbyte] )
Az o= FAR A9 BEAE-E o] width 9 Al% = Fe gLt X84 fillbyte (7] 2 3k ASCIL
2ol 2) & AHE Bt AUt bytes AR A%, width 7} 1len (s) HT} 2 A 22 79 A
Ald27F vk U oh

BN

B3 ol WA= vhol = wld WAL Aol A A hgith- WA A g A 2R

G4 A AAE wE T

bytes.lstrip( [chars] )

bytearray.lstrip( [chars] )
Aeg vlo] EZF A AR A ALY BEAMRES FHFUTH chars Q1A= Al AZ vlol E S Aot
uhol 2] AR 2 Th- o] 5L of B A =7} BB ASCI £ 419} A H th AL s g,
A 2k5] ALt None o] 2HWH, chars QALY 7] E 2H-2 ASCIH W2 A ASLEE Uttt chars A A=
AF A obd U Th 2E gk 2 o] Al 78 Uk

62 Chapter 4. LHZES



The Python Library Reference, £A| H{X 3.10.16

>>> b spacious '.lstrip()

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

b'example.com'

AAZ vpol £ gkel whef 2] ARt 199 vl = AR A Y 5 YUt B4 Ao BE
Ao otd U HEALEAE S A Adl = WA EE removeprefix () & ZZRJAPAIL. o & EH:
>>> p'Arthur: three!'.lstrip(b'Arthur: ")

b'ee!!

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

b'three!"'

F3: o Bl =9 upol = W WA AR oA FAA itk WARA g AR

i =4
A AAE Y

bytes.rjust (width [,ﬁllbyte] )

bytearray.rjust (width[,ﬁllbyte] )
e2xog ZEE A BEAMHLE do] widih A ADAZ2 S8 F YT AR E fillbyte (7] k-2
ASCIL 23| o] 2) & ARg-8Fo] A5 Uth bytes 22| 7%, width 7} 1en (s) H T} 2 A -2 3¢
Aef A @27} ke U,

e ol S upol = wid WA AR oA FARA bt WARA g AL 2R
G4k A A7 E BT

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

bytearray.rsplit (sep=None, maxsplit=- 1)
sep = TEA A FEE ARG vloj g Al A AE 2 F o A B AAAE sy ot maxsplit
o] Fol AW 71 L BZ oA AN maxsplit A o] P UTh sep o] AFH A 9F AL None
oW, ASCII 34 £ARHO 2 o] 7o 1 RE A8 B2t 2EAYUTE LEZA oot
AL AL, roplit () okl A A3 HBB splic ) AF BRI

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

I~
.
o+
-~
~

438 F3 wpol E7} A AR AL BALLS Sl FUT dhars QA= AAL v E H S
A3t whol Ll e] A2 UTh- o] 2-& o] Ul Sk B ASCI EAFsh AHg B Tk AHAS wHg

gtk A2 71y None o) 2hR, chars AAF] 7] gk-2 ASCIL & & A 7 3L = FU T chars
AApE= Fu A7 opdUth 2 E gk 2 3o] Al AF Uth

>>> b spacious '.rstrip()

b!' spacious'

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

AT kol o] holvie] AB2E Q919 vpol = A F AL 4 AL UTh B4 AR B E
Zlo] ofd T Hul Al EXL & A A= WA EE removesuffix ()5 FZRIAAAIL. &

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

b'M'

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

Fa: ol A S whol= WA WA AR A FAHA G5tk AAHA Gt FERT
G4 A AR E BT

bytes.split (sep=None, maxsplit=- 1)
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bytearray.split (sep=None, maxsplit=- 1)
sep & T A AL ALFSel vhol 2] AR g e P AR AL iUk maspli o
Zl’ﬁili =77k obd A%, A maxsplit & o] =3 H ok (wehA, ﬂ/\E = ] maxsplit+1
25 7HAA HU . maxsplit ©) A= A kF A -1 o]2tH £ Fofl Al gko] st
UERins ARG P

sep ©] FAAH, A&HH FEA= OW ol Wl ME A AL %?—E%L ,\—Eﬂz?&‘%ﬂr("ﬂ
' spl = =

£ E°,b'1,,2 plit(b"', ') [b 1', b'', b'2'] E =¥FUh. sep A2+ EEut
O]E/\]%ii—?ﬁ%—f—?}\aqi}(ﬂl E0],b'1<>2<>3" ., spllt(b <>')y & [b'l', b'2",
b'3'] EEHFUH. ARH FEAE W AIALE U, e 449 5301] wet [b''] o
[bytearray(b'')] & &% ZI/]E]- sep A= 91 2] 9] bytes-like object Y 4~ Y5 Y T}

dE s

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

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

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

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

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

sep ©] A1 QA= A ¥ AU None o] ¥, th & £ &1 2] F 0]
o]%}:[L_‘,ﬂ_x].Eﬂ— sk, A]?_Aﬂ.k]ﬁgo]l,]._’%_%g H

EgeA Utk Ao, WA AL WA%H%%%2E¥@%M%£%Nme¥t4E
e () & EYFUTh

< H:

il
[t

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

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

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

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

bytes.strip( [chars] )

bytearray.strip( [chars])
A7} e wo| EFL A AR A2 BARE S E U chars AAE A AL ol E S
A3k wpol o] A B2 U o §2 o] M4 =7} B ASCH F24} A-§ Bk A2 1)
Syt A= A None o] 29, chars AAHO] 7] gE-2 ASCIL W& A| A S = 5 T} chars
QU Ab R FEARE 1] A7} ob LIk R E gt 2 gho] Al AT Uk

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

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

A AE vlo]l E ko] vlol v gl Al 2= A9 9 bytes-like object B 5+ Y5 U T}

st o) A= vhel= Wl WA AR FAA bk WA A e A e2A

G4k A AR E wE U

uho] =4 Bl vhol = Wl A of Thk kg WA S ASCH S8 vhol U 2] 8 4)9] M-S 7H 5] Aol
WFo] 11 2] ol o] Efofl 831w ¢k Lok o] 48] upo] = M WA= BE AR A FE A e
Al A= AHE AT

bytes.capitalize ()
bytearray.capitalize ()
2} o] E 7 ASCIT #2H2 345 3 3 WA vol £ o222
EAHES B2 F Utk ASCI HFo| E 7} okl gHE-2 W35 4] 9w 2wy ch
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Fa: ol WA= uhol= Wi WAL ARl ol A 5ASA kU WAE A e AL 2R
G4k Al A E TR T,

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
EEASCIH | #At5< @A 9 43 Fo1 3 | 2719 whet shp} 1 o] 2] ASCI &3 o] 2 & 2] £}
SA| DAL BEALR S EF YT 8] 9 X = tabsize vl Evfrh A U T (7] B kL 80] a1, €0, 8,
16 5ol & A5 ABFUDH. Al ALE FA517] Ao A o] 002 HAFH LA ALE HEolE
o) 2 AU T Hlo] EZFASCH B 2F (b'\t ') o ¥, dA] do] thx & 91 X2} Zobd ufj 744
St o] Y] A o)A FA A EH Uth (] F2F AA &= BAE A] k<5 U th) @A) vEo] EZFASCII
M A o'\n") Ex A HFE ('\r') oJH EAE L @A €2 0282 AHAFF Yt th&
Hlo|E= WA H A 53l AL 1 AR -2 AT uff vpo] EVL o WA HAH E=A o AA glo] 1
2 F7 ok

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

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

Fa: o) WASY o= wjd WAL el A BATA Gk WARA e F9ER
4 A AAE BT

bytes.isalnum()

bytearray.isalnum ()
ARl BE o] EZE & 3bdl ASCH £ 2F =& ASCI A X =o)L A]A A7 vjo] A o
oW Trued 8531 284 4o Falsed S8 F U &3kl ASCI #A1+=, A @2
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' o Q&= vlo|E ZFd Y
T} ASCII A A 4= A A b' 0123456789 o Y= vlo]lE gk}

& =d:

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

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

bytes.isalpha ()

bytearray.isalpha ()
AA2e BE vto]E7E ¢obdl ASCII FAtolal Al AA7F vlo] QA O™ True
E EYF1 2¥8A 9%oW ralsed EHFUTE ¢yl ASCH &3+, Ald &

b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ' ©f &= vlolE ZF

o EH

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

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

bytes.isascii ()

bytearray.isascii ()
AR o] LA Al A 2] R E who] 7} ASCITE True & £#% 1, 187 o ralse s
E 2] & Ut} ASCII HFo] E ©] 9] &= 0-0x7F ¢ U Th

B A 3.70] &7}
bytes.isdigit ()
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bytearray.isdigit ()
N 2e] BE ulo] E7}ASCI A 5o AR 27k nlo] QA o™ True® BeF1 137
YoM Falses SEEFUTH ASCIHH A A4 E= A2 A2 b'0123456789" o 9+ vlolE grayth

dE &4

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

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

bytes.islower ()
bytearray.islower ()
A @ 2ol Aol = 51} ASCIH £2EA7F 931, ASCIL ) E A7 QO™ True s, 18X oM False
s SejEdch
=2 =]

oE =4

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

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

ASCII &A= A| A2 b'abedefghijklmnopgrstuvwxyz' o 9+ vlo]E kY Yt} ASCII
Y E 2=, A B2 b'ABCDEFGHIJKLMNOPQRSTUVWXYZ ' ©f 9+ dfo ]E Yyt

bytes.isspace ()
bytearray.isspace ()
A F28] BE o] EZFASCI ¥ o] a1, A| A A7 vl o] Q1A O W True s E8| 51 18 A] 9
SWFalsed EBF U ASCIH W EA}= AlF A Db \t\n\r\x0b\f'(AFo]x, 8 & ulg,
AelA g, 4 5, & 5 E5) A& vl E g urth

bytes.istitle ()
bytearray.istitle()

A B27FASCI A5 A o) 25 ABATL o A 0 True§ EHF T 134 oW False
E =S UL “AF Aol o Yol gk AA| s &2 bytes.title () & FRIIHA L.
& =9

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

True

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

False

bytes.isupper ()

bytearray.isupper ()
Al 2ol A o] & shike] ASCH T AH7F 90 a2, ASCIL &2 A7 QoW True E, I3 A f oW False
S s Uth

J& =9

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

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

ASCII &&= AJ A2 b'abedefghijklmnopgrstuvwxyz' o &= vlo]E ZE¢J U th ASCI
&A=, Al @2 b' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' o] 91+ vlo]E ghd Yt

bytes.lower ()
bytearray.lower ()
2 E ASCIH h#AHE sl F &

dE =d:

o
I
>
o
il
v

N
<
Iy

Az WEe A e

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

ASCII &8 A= A A2 b'abedefghijklmnopgrstuvwxyz' o Y+ Bl E ZEY U th ASCI
) &A=, A A2 b'ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o] 9= vlolE ZEY v th

Fa: ol WA= uhol= Wi WAL Aol A 5AFA kU WAH A e AL 2R
4 A AR wHE ok,

bytes.splitlines (keepends=False)
bytearray.splitlines (keepends=False)
ASCIL & A A v vtol v Al A28 & 2 AE
universal newlines 33 =& AF& Ut} keepends 7} 32
ZEH A s h

dE =d:

>>> 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']

BAN AL sep o) FOARL W] splic () 92, o] WINEE Wl AlD 2o s A Wl PrEES
3, A & e 2 A 25 A g dth

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

([1, [b'One 1line'])

bytes.swapcase ()

bytearray.swapcase ()
EEASCH £2FAE sl & theAkz, 22 Wit &= upz7kx] 2 S st Al 420 AR S S8 F Utk

dE &4

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

ASCII 22 E A= AJ A A b'abedefghijklmnopgrstuvwxyz' o] 9= vlo]E gk Ut} ASCII
HE A=, Al A2 b' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' of 91+ Hlo|E YU th

str.swapcase () &= 28 vloly g WAL F$ A bin.swapcase () .swapcase () ==
bin o] AYTULH 499 FUIE ZAENA dtA oz A H3}X] = ¢FA| T ASCI A A A o] &
MEe YAt

B3: o A=Y wlol= wld WAL Aol A FAA FHUTH- WA A b A9z
A AR S e

bytes.title()

bytearray.title()
o] 7} ASCI tZ AF2 Al 2Fstal U 2] 222 4
SHFULH Aol gl kol E 2 A A g2

dE =d:

EA9 A% Aol M A vhol e AlALE
A

JEIE Esyth

>>> b'Hello world'.title()
b'Hello World'
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ASCII &2 E A= AP A b'abedefghijklmnopgrstuvwxyz ' o 9+ 8ol E ZEd Ut ASCI o
E2= A2 b' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' of] 9= H}o|E ZEQ =2

HZ Aol gls Ut

o] FuE|FL ol FAEY dSo R HL
of 2] oA A5 5A 7, F ok} 2o) ol EAER T} tho] A& BT AL o vlen
ol ¥t A7} ohd = Yz

jind)
T
&
kv

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

A4 gt ofzAE o tg A A e AT 5 AU

>>> 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."

e ol S upol= Wi WA AR oA FARA vt WARA g AS 2R
G4k A A7 E BT

bytes.upper ()
bytearray.upper ()

B EASCH £AFAE 3l HEATZE HES Al F o] BARR
& =d:

o
et
i)
i\
T
iv)

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

ASCII 22F 2= A A A b'abedefghijklmnopgrstuvwxyz' o &= vlo]E ZEJ U th ASCI
&A=, A2 b'ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o] &= HlolE ZF Y th

B3 o] WA= vholE ujd WAL AlALelol A B AeA o
a4 A AR 2 BE U

i

Uoh- @457 g 4924

bytes.z£ill (width)
bytearray.z£ill (width)

Ao 7t width A N A2E W57 18] ASCILb' 0" FAE A& A& Al D29 BEALES S2F
Uth A3 #5 HFol'+'/p'-")e FT 42 o ofyet 7 o A= ez gyt

bytes AR 7%, width 7} 1len (s) Bt} AL 22 4 A Al E =8 F5Uh

o EHd:

>>> p"42" . z£fill (5)
b'o0042"

>>> p"-42"  z£fil1l1l (5)
b'-0042"

Fa: ol A S whol= WA WA AR oA FAHA G5tk AR A Gt FERT
G4 A AR E BT
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4.8.4 printf AE}Q HIO|LH2| ZOHE!

Al

Far: o 7le] 49E TR AL of ¢ S} g gile
Vel 4

FEA A Fote ) fEdste 0dd 2AAEC] JFU dHE Fol FE = HA

22 gor Tt

violy 2] Al A A= sH7hA] 78 WA AAbS 23 Ut & A4 (RER). o] 22 vkoly g
Zujg == X3 A4 1T Ul format $ values 7} o1& o)l (format < vFo] v 8] A|E 2
QU Th, formar W3] & W BAL 07 o] 4] values | 242 RARULE o] B3} C o]0 A
sprintf () & AFR-Sl= A9 vy}

format o] 32 AAE 39, values = ] B FE
format B}o| U 8] A| @A AA7F A A= BB 49 e
2]) of oF gt
A A F A o)) EAE £ ohg 22 T 245 S TS, WEA] o] £AYR
vhetok gy o

Lors 2k A9 A F2 YERE Y T

AR D4 JdFUh’ 1Z R o, values &

FEo| ALt B 3 A (o F Sol, I A

2. w3 7] (HE AR 252 S A Y AlA2E A48 YT (el & 591, (somename)).
3. WS Z L (A E AR EF WS 3] Ao FFS FUTH
4. H 4B E (A A+ G2 P 23) 2 A FEE, DA EL values FE g 240 A
933, MAY AL Ha B 23 A A AYE Hol St}
5. 8EE (A" ARD: T () HEod ARETZE U T xr (laHEaa) 2 A s, AAl
5 values 752 T 84004 98], P g2 HEE F ol FUth
6. 2ol =77} (He AHe)
7. A 3.
LEE JAZF MY Y (= oE W3 @) A BF, Hiely 2] AlA A Aol = WE HAl= WA
' BA b ol 1 AT Y 1 e Fen g sl Uk 0 At 2
g vz e Ad P o & Sof
>>> print (b’ has quote types.' %

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

o] AL * A AAE AT 5

=

e Z 7 Exe= v 2

(&AW AN 5o B2 W B,

o3}
BA
Tl
=]

%Y
Yk

eff | 55

| @ Al oA 3 A (oFAe] BIH I gZ D & A8 gtk
‘ _

' & 5 g9 AT 00 AF T

[ agd ge 9Eos 4G9 (5 G X A% 0 ARG T FUh.

T (A R e Ad el wreold I ol g AR UL (558 W £A43
e,

T [ SEEA( o ) A AF G TP Bl Le] SAFID
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o= =

5} E

4| R5 gE A% A w7,

it R = A AR ET.

‘o' | FZ d= 8K %k Q)

NIEE I ®

x| B A 16705 (TR, ©

X RE JE 16305 (FEAD. @

o | BE A5 A AF A L EAD. €)

'E'| e o A5 A (HEAD. 3)

T 5% and Adr 34, ©)

| 9 2 AA% B4, ®

G| B5 a5 d 9. AT A AAT FAT A AT U 44 G0 d AR AT AL AT | @)
$53, 194 Fod A A5 F42 AU

T %% a7 A 9. A4 AAT AL BT 44 Fod AEA A GAS A | @)
53, T9A) PO P45 F4L AS T Lh

o FYelE (45 Ex Aol [ wfel g AUAE 8 gD,

b [ e U A X (W 2252 S =AY __bytes_ () /F & BE AA). 5

57| "' &= b o] WA oIl ol A 2391 T AHEH ol oF F Uk, ©

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

T e = a9 Aol Ffo W 23 AT ATEE ol of Ful Tk, @

57 | QIR AEH A &, AF] 5’ BRI EAR UL

rE

(1) ThA FA 3 AR 52 ool A 814 AR A(1007)F Y FI T

@ A AL R AR 27 ol AW 0x' B 10X (x' X B8 F ol AL AHSShu o]
whel 2ebguch & g

() A FAL T Hol A7 e A FHPE B £5HS G
AWEE 257 o3 4RSS AR 7Bk 6gU T

@) A FAL Ao P4 £5FL THFHT Aol 2802 AAR A ek
AUEL 254 B HEANSE AR 7B 61 Th

(5) A=A olet, E8 e N FA= FY Tk

©) b'%s' £ AXH P ITh AW 3x A2 Zo) e A AH A ik

() brar' & AAH YL Th AW 3x Al 2zl A A AR A kvt

(8) PEP 237& #2314 2.

Fa: o] WA= whol = WG WAL AR A FATA LT AFH A e A2 FA

23] % gHE o,

CER]

PEP 461 - bytes 2} bytearray ©l| % 2~ 1l & 37}
B A 3.59] F7}
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4.8.5 H22| &

memoryview AA L shol M EF M ZREE & A Yshe AR ] YR Hol gl B glo] Ao

T A Fy

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 & Aol 5 Ut view.ndim = 0 o] Zo]l= 1YYt} view.ndim

= 1ol Zoj&= fFoll d& 249 /e stk 199 A9, Zole 7Y $HH g2E
F¥o dojot 25yt 1temsme°1 YRE+ O 849 vlo]E 5 I FUTH
memoryview & <okl 43 Qe 4L A Aste] tlol Bl & = EFUh IAY Lol 2y B
RewEyrh

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

>>> v [1]

98

>>> v[-1]

103

>>> v[1:4]
<memory at 0x7£3ddc9f4350>
>>> pytes(v[1:4])

b'bce'

format ©] struct ZEY UoJE|H P4 A QG2 F st B9, A5 E= AT FES A=
AYA= A= Sl JOo 2 3o 8 4E 85 ‘4‘3} AL WEe He 4 B 5o
ArEZEFZ2E2 A9A TS JdFUnh oA v 2 e H& F 83 dm7Hﬂ ArEgde=REe
AE A3 4= FUTh 71 A ndim 2 AY =AUt @ZP*J HEg e FS2 d94ds -
O]./_\.qq_

A H .

(¢3

&2 vlo] 7} obd & 49} o Qe

P

>>> import array

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

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

SHE A 7} 22 7] 7heetd, Wl R B+ dAd Stol A g2 AL d T 27 WAL 8 A
AU TH
>>> data = bytearray(b'abcefg')
>>> v = memoryview (data)
>>> v.readonly
False
>>> v[0] = ord(b'z")

>>> data

bytearray (b'zbcefg')

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

>>> data

bytearray (b'z123fg")

>>> v[2:3] = b'spam'

Traceback (most recent call last):

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

File "<stdin>", line 1, in <module>
ValueError: memoryview assignment: lvalue and rvalue have different structures
>>> v[2:6] = b'spamn'

>>> data
bytearray(b'zlspam')

One-dimensional memoryviews of hashable (read-only) types with formats ‘B’ , ‘b’ or ‘c’ are also hashable.

The hash is defined as hash (m) == hash (m.tobytes ()):
>>> 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 3.39]| 4] ¥ 7 : One-dimensional memoryviews can now be sliced. One-dimensional memoryviews with
formats ‘B’, ‘b’ or ‘c’ are now hashable.

HA 34004 WA o)A W R Fe= XP%EE collections.abc.Sequence & 5E5HUTH
WA 3504 WA o)A v RE Hie AL 527 ddAd 5 glayrh
memoryview = 2 7}X] WA EE 7R 1 Y& o)

__eq__ (exporter)

W 5. 2] {9} PEP 3118 A8 A} (exporter) + Tha 2} 22 202 w5 uf 2o vlw g vch
5 ool §5517 W A4Ate] 2 P4 M} struce BHS Al 4D 0 BE 3T
gkol 2.

A tolist () 7k A Dok struct B4 ALY £ AR B9, v.tolist () == w.
tolist () v &w= 2S5k

>>> import array

>>> a = array.array('I’ [, 2, 3, 4, 51)

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.0])

>>> c = 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 EAG o] struct REIA AQE A ¢Fo AR F4 2A ok viwg U (4

3
27w 3] Ul go] ZH s 28 SUTh:

>>> from ctypes import BigEndianStructure, c_long
>>> class BEPoint (BigEndianStructure) :
_fields_ = [("x", c_long), ("y", c_long)]

>>> point = BEPoint (100, 200)

>>> a = memoryview (point)
>>> b = memoryview (point)
>>> a == point

False

(THS sTeTATol AI%)
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tobytes (order=None)

>>> g ==
False

FE5 AT A AR 2, w2y § AA Y] B v is wdWE v == w7t dHHA
Fe F Asuch

W 33004 WA o] MAA = FE JFAN =2 il g F2E FAISHL YA HEE S
H P F ok

W # o tolE & o] Ed R EHFUTH o= wlEe {o bytes FYAE T&5= AH
TS
>>> m = memoryview (b"abc")
>>> m.tobytes ()
b'abc'
>>> bytes (m)
b'abc'
2% wde] A9 A BE 225 vl =R Mt IR el 2= WE A 25
th tobytes () € struct BE W fle As 2sto] & F4 AL ALY
WA 3.8 F74 order={C’, ‘F, ‘A’} & 5= A5 UTH order7} ‘C’ U ‘F o], A& w49
dolE7C t EET 2A 2 WP U A% He) 49, A & Beld vzl Jua
AR WU So], W EE Y 2 ES AV EEF U d5H oA ¢4 FY B
t o] B = WA CE W3E Uth order=None- order=" C’ 2} 25U th.
hex ( [sep[, bytes _per_sep] ] )
W3 Y] ztulo] EE T A9 16342 38t 2x1d A& S8 E UL
>>> m = memoryview (b"abc")
>>> m.hex ()
'616263"
WA 3.5 71
WA 3804 WHA: bytes.hex ()&} B=3}A|, o)A memoryview. hex ()= 1634 &3 9]
Hho] £ Abolo] -2 7|58 4 3k7] 915 A A sept bytes_per_sep i) W5 A AT
tolist ()
W Yo HolHE 2459 2laER S F U
>>> memoryview (b'abc') .tolist ()
[97, 98, 99]

>>> import array

>>> a array.array('d',
memoryview (a)
>>> m.tolist ()

(1.1, 2.2, 3.3]

(1.1, 2.2, 3.3])

>>> m

WA 3304 WA tolist () & oA struct BE 9
thatd 28-S AL g ch

Ll

9

=
2=

toreadonly ()
w2 F A 7] H§ WA

L

2 MR Ag vz § A

EEE S BEER R

A WA A gy

>>> m

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

>>> mm.tolist ()

[89, 98, 99]
>>> mm([0] =
Traceback

42
(most recent call last):

(Th5 sTeTATol A1)
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File "<stdin>", line 1, in <module>
TypeError: cannot modify read-only memory
>>> m[0] = 43
>>> mm.tolist ()

(43, 98, 99]

W 3.8 =7}

release ()
H 22| F A ol &3l
W 58 248 P
welA], release() & T &
%tk

w28 S WS AU Be AME B7h 2 AR A4
t} (A& E9], bytearray = QA Ao 2 37 24 FATYTH;
el 7bsa 3wl o] A3k AL Al AT B A9 AT S

ol HAMEZLETEH Z, Hol tgt i o] 2] AAL valueError & oAUt (8 A & &

2 5 Y release () AL A dYth:

>>> 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 @S AHg S dE2E Fejzrgege v ans ¥

S g% yth

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

97

>>> m[0]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: operation forbidden on released memoryview object

B A 320 F7F

cast ( format[, shape] )

H2eg HE NEE Ao oz A8t shape 9 7| 2 ZH-E [byte_length/
/new_itemsize] Qld|, 23 H7F dad o] A= gyt wiE ke Q22 vy e
A

Rol A v w3 AAE BAE A ayTh 2 45 s
U,

EX P2 struct BHY TG 24 VoJE|E Ao Z A

FACB, b, )ﬂﬂ%@ﬂﬂ—@*JﬂﬂEiﬂ%%

1D/long & 1D/unsigned bytes 2 7 2

H2 1D->C-d% A C-d4% > 1D

>>> import array

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

R

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

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

B

(Th5 sTeTATol A1)
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>>> y.itemsize
1

>>> len(y)

24

>>> y.nbytes
24

1D/unsigned bytes & 1D/char & 7| 2~ E:

>>> b = bytearray(b'zyz")
>>> x = memoryview (b)
>>> x[0] = b'a'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview: invalid value for format "B"
>>> y = x.cast('c")
>>> y[0] = b'a'
>>> b

bytearray(b'ayz')

1D/bytes & 3D/ints & 7| 2~ E 3t & t}A] 1D/signed char & 7| 2~ E:

>>> import struct
buf =

>>> X

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

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

>>> y.tolist ()
(reo, 1, 21, I3, 4,

>>> y.format

>>>

511, [(le, 7, 8], [9, 10, 11]]]

'il
>>> y.itemsize

>>> len(y)
>>>
48

>>>

y.nbytes
z = y.cast('b")
>>> z.format
lbl
>>>
1

>>>
48

>>>

48

z.itemsize

len(z)

z .nbytes

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

>>> buf = struct.pack("L"*6,
>>> x = memoryview (buf)
y = x.cast('L', shape=[2,31])

len(y)

*1list (range (6)))

>>>
>>>
2
>>>
48
>>> y.tolist ()

[ro, 1, 21, I[3, 4, 51]

y.nbytes

WA 330 E7}
WA 35004 WA vlo]E P A o2 AR uf £ G4 o] o= A ghE X]

B 7hA 7] A8 = HEE ST 5 YUtk

AUt

4.8. HiO|L42| A|RA & — bytes, bytearray, memoryview
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obj

vlme] ol 58 A

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

>>> m.obj is b

True

WA 3.30) 27}

nbytes

nbytes == product (shape) * itemsize == len(m.tobytes()).Bjgo] ALHA Y

o] 12 8HA 2 Hio] E ¢l Uth % len ( )JJrZE‘_% 28+ stk

>>> 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 ()

(.o, 1.5, 3.0, 4.51, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

WA 3.30) 27}

readonly

m 227k 7] Ag A AR5 YEd = =21k

format

Hel 7 sl Ulg YA (struct BE 2B RS EAAYUTH W2 B A
FAZTE 999 G4 LA WE]A £ AW, AR WA (o], tolist ())& AA
dole 2 vl 24 P4 oz Algg Uk

WA 33004 WA B FAL oA st BE EPol et APUnh o] AL
memoryview (b'abc') [0] == b'abc'[0] == 97 o] 3L o u|gt}.
itemsize

W2 {7840 7] (Bl E):

>>> import array, struct

>>> m = memoryview (array.array ('H', [32000, 32001, 320021))
>>> m.itemsize

2

>>> m[0]

(ThS sl Aol A1)
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32000

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

True
ndim

H 227} et = thabd vl g9 A4 & Ve = B
shape

N D2 A9 2Pl BoFE FHel ), Aol ndin Q) A4 FEQUTH
#8339 4 873 ndim =0 2 ] None 41 ¥ R &2 AT

strides
el 2 Aol el 2t 848 Fasten] Lo wol= £8 AFHE, Lol ndind 45
Y
WA 33004 M7 ndim=0 ¢ wj None th4l ¥l FZ&& AT

17

suboffsets

PIL < }el ¥l ol U340 ALg g ghe AH AlF§ AT

c_contiguous

H R 7} C-21<% AAE YE &= = 3L
WA 330 E7}

f_contiguous

HEg 7t ZES A% AAE YERH &= =8 3L
B A 3.30] E7}

contiguous

H 2] 7F 15 A E U= =2 E
W 3.3 =7}

49 Z#

Lok

I & — set, frozenset

A7 (se) AA = M E G2 A 7Hs AA Y <A ¢l al . gukA
ARz 55 AAS 2T BAH AR 92 AT 2L 2% A0
(E]'— Aol HYEL WH dict, 1ist, tuple Z A D collections BE

t

rlr
i)

@,

X,
RENE
v

o

i)

T,

L)

‘O,
oo
bt

ofs I‘Ir

r>
rlr o,

=z
EZ

filo -
>
EQE
AR
o

-

Y

N

o
>

>

fo

31

AAAYG npa7 A2, AL x in set, len(set), for x in se
‘/H_O]Ui, A2 449 AV AY “"/\1 £ 71554 syt mek
71 e} Al A28} FAFSE B3-S A Q3R] kUt

1,:_7].;<]LH;<L630] A5y setﬂ‘rfrozenset. set 27Ut — &L add () Yremove ()
2 WA EE ARE st AT 4 dsUTh ZhH o] 7] wi & of], s Al kol glew HA 131 7] B o
o] das /\}3% %qq. frozenset & Bl A 7hs FUTH — BEEo X F9
2 WHE Utk Thebd 9A e A e e R A4 E AEE 5 dgt

AA] 92 set-2 (frozenset & OFH U TH set BGAHET ol et S BT ol T T

o] A ”]’C}\%]\QWD} o & E9]: {'jack', 'sjoerd'}.

Zejae AAAE 2A A5Gk

class set( [iterable] )

class frozenset ( [itemble])
iterable | 4] 8. A E ] 3l= A set == frozenset AA|E & &tk JT9 A=A 1A 7=
SloF gtk Agel ARE EASAW, THE I L W= rrozenser A A ofof Gk
iterable < A 73317 ko A} ¥l JFS =HF UL

AEe oe A o BE 5 dFUh

N
o
flo o
rO ° I
e
o rfy
y 2
N
©.=0
o>

k)

X
)
<

2 JE

mV

Ir g

o{r

r[r

Mo
(i
(o
[

X
=

g 2 oo
I

It oo = SN fo e R Al
% %
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e =ZT O PJERE FEH 4 UYEE}7]: {'jack', 'sjoerd'}
e e A=z AA AR F}7]: {¢c for ¢ in 'abracadabra' if ¢ not in 'abc'}
o & AR} ALL5}H7]: set (), set ('foobar'),set (['a', 'b', 'foo'l)
setd} frozenset 9] AXEAE b33} 22 A4HES Al
len(s)
Adsgda g a7hE =HFYUh
X in s

soll thaf x o WS AA YT
X not in s
soll sl x o v] WA S AARRY T
isdisjoint (other)
A 3ol other &} ¥5 AAE A %= AF True S EHFUTH AT ol F7FTY
I%lﬂilﬂ@ﬂii@@ﬂﬂigﬂq.

issubset (other)

set <= other
R3] B E A4 T} other o] 2EH =X AAFg YT

set < other
Zglo] other o] AR E RS0l 2] AALgHL T} =, set <= other and set != other.

issuperset (other)
set >= other
other &) & Y47} 7 ol

kel

54 A o

set > other
A 8to] other &) AAY AR AAL YT} &, set >= other and set != other.

union ( *others)
set | other | .
A3} ZE othersol] Y= D4EZ FAD AN AFS SHE YT

intersection (*others)
set & other &
A5 R E others @] 5% A4EEZ AT AN AT =85 UL

difference (*others)
set - other -

AFrol = T3 910 1 othersol = £3E 2] e A4S TAD A AT SHEYT

symmetric_difference (other)
set *~ other
kel vhotherol] £33 of ot & B0 TAF A= S a2 7+ A A

k.

copy ()

9E Ee AL BF UL

Note, the non-operator versions of wunion (), intersection(), difference (),
symmetric_difference (), issubset (), and issuperset () methods will accept any iter-
able as an argument. In contrast, their operator based counterparts require their arguments to be sets.
This precludes error-prone constructions like set ('abc') & 'cbs' in favor of the more readable
set ('abc') .intersection('cbs').

setd} frozenset 25 g 7+ vl E A AT YTh F g2 =
o) 2ol s 3L 25V T (e HE A0l LETFYUD. 9T

%
o
fift
v

N
L)

o ThE A tel
ARBAEEA T AW AL o ) D wer 3 v Aol T AR PR A5 )
Qarol THE RSl AN AN AT AT 2AL Fe 39 L At 3 0 3ol T 0

Qe 2y

78

Chapter 4. LHZES



The Python Library Reference, £A| H{X 3.10.16

set 9 A2H2E I YaE 7/WC 2 frozenset o A2EH2AQ vlwFH ULl 9
£ E 9], set('abc') == frozenset('abc') ¥ True & =3 F I set('abc') in
set ([frozenset ('abc')]) & UFH7HA] G U T}

FE A E 55 vl A A (total ordering) =2 L RESLE A ¢kF U th ol & £, vl o] A

%S F 9 *1EA°‘J A A 1 A2 BE JFo] obdyth, 28 b2 BEF False
2 28 =Yt} a<b, a==b, a>b.

AT B A (LB YT DA B2 57) ) ol gke] B 2B TR 1ist. sore () MAE
SEREE BRIl

YA e A E, Aee) Qas WA A b5 s oF gk

set AA2EH A9} frozenset % E3 gt o]d A4k A A 3 AR & EHF YL dE
Eo]: frozenset ('ab') | set('bc') = frozenset & A2EHAE E&F UL}
o

T2 ¥ = frozenset & W A AEH o= ALE X AT set oAU AR S 4 9= AALE

update ( *others)
set |= other |

A3 AANA, BE otherso] A5 H Tk

intersection_update (*others)
set &= other &
AT AAHA, 1 1 otherso] 3F o2 EFH ST FAch

difference_update (*others)
set —-= other |
A2 A3 A, othersoll = A4LEES Al AT

symmetric_difference_update (other)
set “*= other
A AASA, F A o= ol 2PE A Sw F Yok
add (elem)
A4 elem = R ol F713H ok
remove (elem)
A4 elem & A FoANA AAZTUTH elem 7} ol ZF= o] YA FOH KeyError & 423
U,

discard (elem)

A4 elem ©) F ol 2= o} 9lom A A ch

pop ()
Agozne 9o A4S AAN EAF U AFol W9t B9 Keyrrror & 407
U,

clear ()
Age) RE DT AAGC

3 =5, update (), intersection_update(), difference_update (),

symmetric_difference update() WA EL H AR HAL dJ9 olfHEHES AA
2 wolEdun

Z1 2, contains_ (), remove (), discard () WA ER AFE = elem A A =set & = 5
Yt 55 3 frozenset A5 A9 38}7] 915, elem 22 Y A] frozenset = W5 U Tk

16
o%
og
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410 OHE & — dict

9 AAE G s B E QA AR FEG S AAE A AN BA 29 i)
Z g o] JdHFYt d A8 (dictionary). (T+2 AH oW EL WA 1ist, set, tuple 2 &
collections BEES JRIAHAA L)

=

A

A dictionary’ s keys are almost arbitrary values. Values that are not hashable, that is, values containing lists, dictio-
naries or other mutable types (that are compared by value rather than by object identity) may not be used as keys.
Values that compare equal (such as 1, 1.0, and True) can be used interchangeably to index the same dictionary
entry.

class dict (**kwargs)
class dict (mapping, **kwargs)
class dict (iterable, **kwargs)
A 97 AR} (M09 4 Q=) AYE RS Aeto Ry 2758 A A S
=8E Uk
YA P o8 7 W O BE 5 AU th
« 2% 9o PEE FTEH key: value S UA3d7]: {'jack': 4098, 'sjoerd':
4127} T {4098: 'jack', 4127: 'sjoerd'}
« YUY A=A AFR S} {}, {x: x ** 2 for x in range (10)}

« ¥ AAA AL dict (), dict([('foo', 100), ('bar', 200)]),
dict (£00=100, bar=200)

97 AA7F AT A o w Wl A 7L s AU Th 9% QA7 A A 1o AR A,
ol AA 9} 2L 7 AL 2 BT BEel Utk 194 ghow, 917 ARk o] E ¢
AR oo} Frich. o o] 2 G T A2 BHASA T A AA 7L G olE e Eojofo}
itk 2 350 2 A A A S A7k H D, uA A s g gke] Buth 17
W o 4 Lheh R, 1 71 9] whA o ghel Al =4 2] o] sl grol BTk

A= A7} A B W, A= AR} T gho] 914 AAZ T BEol 2 G elef] F7hEY]
th. 2745 & 717} o) v] EAIBH, 719 = Aol A £ ghol 913 Aol A & 7k A FU T

o & o], t}2 o Al= 25 {"one": 1, "two": 2, "three": 3} Z2YUAYEE =Y
U

>>> 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 == ¢c == == e ==

True

A A A A ehdo] 719 = A= 7 & T ohold AE ARl 7]of ti s A v A-s gtk 11 2] 2

AFEEREE FETIIEALET T A5 UL
JAEL YA ALk AAEYUTHAHER, AH§A B P G 2 A3k of T Th:
list (d)
gAUe dol AEE BE Yo P AES B F YT
len (d)
gAve dol 9 35 £2 SeFYh
d[key]
P key Ad 9 FBS EAFUh key 7 WPl & B Keyrrror & o Pt
dict o] A B Z e 27} method _ _missing () = A3t key 7} A 5HA] =1},
dlkey] A 7] key & AAZE 3] 2 HANEE TEFYTE 28 th dlkey] A4H
__missing__ (key) E%O] HEghet gholuh d o7l o9& I E whEst AU d oyt
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o2 dioly A EE  missing () € TE3HA EH YTk __missing_ () ©] FolH
o] YA oW KeyError & o YTh __missing_ () S WA Z ookt dadA
A7 E ¢ s yth

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

. return 0
>>> ¢ = Counter ()
>>> c['red']

0
>>> c['red'] += 1

>>> c['red']
1

99 o= collections.Counter +8 4R E BodEFYrth t}2 _ missing_ WA =7}
collections.defaultdict oAl AFEH YT
d[key] = value
dlkey] € value 2 4T}
del dlkey]
dollA dikey] € AAZUTE key 7F vl Bl gl A-F keyError & 423Ut}
key in d
doﬂ 7]]{6_))7]‘2;\ UiTrue—‘:]_aZ] o%-»g—@False%%Ef’%qD}_

key not in d

not key in d&F5gYch
iter (d)

g 7o) thE ol B olHE S8 FUth °] A2 iter (d.keys () o @FAYTh
clear ()

Ay el A BE 5L A AT o

copy ()
g4z e HARS 2y Furh

classmethod fromkeys (iterable[, value] )
iterable ©] A &3t FES 712 AFESHAL BE g2 value 2 AAZSH A 9 H B E 85Ut

A =
fromkeys () £ M2 M E =8+ %%EHA w A= AU th value 9] 7] 31-& None
AUt BE ol @ AAHAE F2SER, value7} Wl 5534 22 7 A 7FH = AL
QukA oz ou) 7} gtk Bohe e @ﬂﬂﬂﬂd, A gAve Az ae AEsA
AL

I

=z
z

I'l

get (key[ default]
key 7 B 20 QA A9 key o TG BHE e BUFT, 197 O W defauls & £
F U default 7¢ o] 2] A] F 0 7] 23k None 01 ARG UTE T o] MiEE A ®

KeyError & Y277 95 Uth

items ()
YA E FEE((key, value) 45 A HE SFUTE | 449 294 & 223
Al8.

keys ()

SAve) 715 A HE SAFULE § A7l 44 & B2 L.
pop(key[, default])

ey 7H 9 210) Lo AZIGL 2 & B G 197 o

default 7} 0] X R] ¢l key 7F BV 8]0 QIO KeyError & 423
popitem ()

gAYyl (key, value) & AATL EFUTh A2 LIFO (last-in, first-out) <A 2
pl=2=AR=

default & =& St}
Utk
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popiten() & AT ARAZNN 55 A8H o] SN E 5T Ao 2 ofg e o] 4 sl
o §-8 8tk SA 7k Mol 9o/ popiten() BEE Keyprror & oAU

WA 3.7 4 WA o)Al LIFO <A 7F EE Uth old WA X &, popitem() 7k 9]¢
713k = gy ok

reversed (d)
gAY 7o tigt d< o]Hd olEl & EHFUth o] 212 reversed(d.keys () 9 ©&
%Ytk
WA 3.89] =71

setdefault (key [, default] )
key 7 AV o] 9100 S ke S FLITh 87 SO, defauls 3hE 2 key
S default 5 =25 Ut} default 2] 71 E 72 None Y YTt}

update ( [other] )
other 7} A F-3h= 71/3k 22 AbA S 734Ut 71& 7] = o] U th None & 8 F U th

update () £ 2 9AYE A4 U 71/3E B (F o] 29 FEolU o o HH E) & F+ o H Y|
olE| & BT wolEdYth 719 = OJZ} 7P AR, 9 E= 2 7/ e 2 BAFE YT
d.update (red=1, blue=2).

it

e

values ()

gMuE gE Al RE =S 7 4410 2EA S FEeHA 8.

o

=2 u
Skdict.values () F<F E]-E dict.values () § 7+8] 55 ¢
Ut o] AL dict.values () S A FG v o= ALFH Y}

>> d = {'a': 1}
>>> d.values () == d.values|()
False

d | other
d =} other 2] f}g} 719} oz A m;qqa]g 1S Ut S o} 94 2 o] o] of SU Tk dst
other 7} 718 283} other?] Zro] A3k o}
H A 3.99] %7},

d |= other
other®] 719} gk o 2 UM ie] d5 A FUTE other= Mg ol 71/3k 8] olE e 2L = A5
Uttt do}other 7} 715 &-5314 other 2] Zhol A1}
WA 3.9 7%

gAY = (A BAG ) L (key, value) BE

< 7H ulf, 283 Zuff gk Zrhal vl a g
Uth €A 8|1 (<, ‘<=, >=, >’ )= TypeError & 42

U,

%
FFL AR Uk A Fol

gAY eE= A €AE FAZYLH 71 & BAs = <A+
27}8 7] ol 4t B U the:

>>> 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}
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WA 374 M 9] M s AY e Dol g U o] $22 3.6 F CPython®] 73

A5 AR T
gAqvee gy e B FAe 5 ALt
>>> 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 3804 M gAY e = oA HAS 5 Fyh
o 1)

types.MappingProxyType & dict 9 ¢17] A& HE& U=+ U AT 4+ A5 Uth

4101 M2 & A

dict.keys (), dict values (), dict.items () 7} B8 F= HAA Yt g9 &
ESol td 54 RE AFAULE S GMAH 7 AR HE Fe olH e i3 A vk ok
gAY fE olHdoldE B3l Ao tlolBE ST 4 L, BHA AAFE D th
len (dictview)
g &= 5 +E s Y
iter (dictview)
gy ddA 7], &, &5 ((key, value) FEZ ZIFUhol dgt olEHo|HE &1
719} 22 419 A2 olE o]l FUrth o] fj &) zip () 2 AFRA (value, key)
= 1*14&} pairs = zip(d.values(), d.keys()). T2 PArEE nt= Lt i} = 1}
pairs [ (v, k) for (k, v) in d.items ()] Y4t}
gy gl FES 2715 AU A 8= S ot HE o]g @ o)A 38 Runt imeError & 427
BEREE olE e old 517 £ 4 JLTh
WA 3.700A A gAY A7 A Dol BAAE Y Th
X in dictview
£ 7b 3 B A1, 2 BB Qi A True B EAFUC (AT AP x = (eey,
value) F&o]o]oF Fyth.
reversed (dictview)
g9 7], g = 5ol thet Ak ojH gl o5 & Wtk |7
Aol =5yt

WA 3804 WA YA e B o)A o S

2~
=] a‘l‘%]\

n:o?; E_{ri

%, o
flo (2

N
<

rlr

F99 G0z ol

m

U,

dictview.mapping
Return a t ypes. MappingProxyType that wraps the original dictionary to which the view refers.
HZA 3.109 &7}

Keys views are set-like since their entries are unique and hashable. If all values are hashable, so that (key, value)
pairs are unique and hashable, then the items view is also set-like. (Values views are not treated as set-like since

the entries are generally not unique.) For set-like views, all of the operations defined for the abstract base class
collections.abc. Set are available (for example, ==, <, or *).

AU B A o

4.10. OZE! & — dict 83




The Python Library Reference, £A| H{X 3.10.16

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys ()
>>> values = dishes.values|()

>>> # iteration

>> n = 0

>>> for val in values:
.. n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'bacon'}

>>> keys ©~ {'sausage', 'Jjuice'}
{'juice', 'sausage', 'bacon', 'spam'}

>>> # get back a read-only proxy for the original dictionary
>>> values.mapping

mappingproxy ({'bacon': 1, 'spam': 500})

>>> values.mapping['spam']

500

411 HEHAE #a|x} ¥

ol with 2 AELE He A7t Ao AP A AE2E 7gS AddUh o= 3 %9
H A ES ARSS A ??ﬂﬂ% I, AH-&-AF 7 2] EH’V} A 7 AR 7] Ao A sk, o] B
o] @E5h= AP AN AEAEE T 5 A Fth
contextmanager.__enter__ ()
AYAZE A e AP o] AA ANt WY A A e} BAD E AN E E
FUth o MIAE S FE #2, o AYAE BYAE ASIHE with £ as 2] AR
SEE 1=

S EEFE AE2E FE R o & 31D 214 duyth 3td A A& _enter__ () ol A A7) A4
< = F=dwit hv‘f‘-‘ll AMAE BEHAA 0T open () S AL 4 JEZ 317] 93 Th

2 2+e] o= decimal. localcontext () 7V E8EFE A9
A 2 AEA2ES A AR 25 AE2EY EAMR O R HA S T3

L

Dree whs S with ¥ HPRl BEo] S A GO WM with 2 uhr] gt
AR A a5 ANLEE WS S QA Gtk

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
AP A A AE S GEotal A3 o £ & grofop &t=2] & 7t 7| = =2 S8 1 )
with #9] HHE & AR she 5o ol 9 4 sk, Aol ol 9] &, ¢t % +4 Just £FF
287 ¢gkod, Al 744 AAF BF None YUY T

ol M= A F S EelF W with o] o9 S gt with & HIE Fol] 2= B4 A%
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HUth I o9 5, o]l M= Aol grd Fof A= AL APk o] WA=
of Ty st= dlﬂLWlthT/l Hitjo| A A gk B E o 9] & A U o

5

H o9& HA Ao ThA] oANE FHUTH-TIA, o A= T Ao gusglon
= o 2] 5 8] g ATHE o ule] AL e FolopFTh o] S AHAE Be] ZE
exit__ () MNE AR ARPEAE G4 AAL 5 dHUTh

shol M ¢ A= 5715, 5o} T AR o] A5 V), D21 B4 A7 25 2 AU AE)
MO RS 2 A AU AN R A AAAE Bel A8 AT AYAE Ao m2EFe
T o] A YL =83 AFH A BHUTH R A4A oA £ contextlib BES RAAL

(27 T DA
oémﬂ o2t o2

s

Python’ s generators and the context1ib. contextmanager decorator provide a convenient way to implement
these protocols. If a generator function is decorated with the context1ib. 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.

5ol W/C APLS) shol 8l AA ol o) FEANE ol T UM =SS A3 FulB S50] ok Hol

G54 Al 2. o] 2B A EE RO A S SABL YA shol A AN A7 s AER
AZ s o ek A A7 AN AES AASHE L wsl o ujmd ) o o) Ze)x A 23]
ewa=E RAT 5 A

4.12 Type Annotation Types — Generic Alias, Union

The core built-in types for type annotations are Generic Alias and Union.

0l

4121 MU ozloja H

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 type annotations.

Za: 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 subscrip-
tion of the class will often indicate the return type(s) of one or more methods defined on an object. For example,
reqgular expressions canbe used on both the st r data type and the byt es data type:

e If x = re.search('foo', 'foo'), x will be a re.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 If y = re.search(b'bar', b'bar'), (note the b for bytes), y will also be an instance of re.
Mat ch, but the return values of v .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 t ypes.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 £ 1oat elements:
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def average (values: list[float]) —-> float:
return sum(values) / len(values)

7§k gk B EhlE T e B ol A5 E Athshe A F dict S A s v AR
MRS PRI AL R S

def send_post_request (url: str, body: dict[str, int]) -> None:

W7 &4 isinstance ()8} issubclass ()& F WA AAE GenericAlias 2 WolEolA g5

Ytk

>>> 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 fype 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]

g, 0l ) W4 S A 2 AR A Fol B vl Mg g Ae Tk

>>> t = list[str]
>>> type (t)
<class 'types.GenericAlias'>

>>> 1 = t ()
>>> type (1)
<class 'list'>

A Al A repr () o]y str ()& ZEsHd w7 A3t P o] AIFH Uh:

>>> 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 rype 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]
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Standard Generic Classes

The following standard library classes support parameterized generics. This list is non-exhaustive.

tuple

list

dict

set
frozenset
type
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.

collections.

contextlib.AbstractContextManager

deque

defaultdict

OrderedDict

Counter

ChainMap

abc

abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.

abc.

Awaitable
Coroutine
Asynclterable
Asynclterator
AsyncGenerator
Iterable
Iterator
Generator
Reversible
Container
Collection
Callable

Set

MutableSet
Mapping
MutableMapping
Sequence
MutableSequence
ByteString
MappingView
KeysView
ItemsView

ValuesView

contextlib.AbstractAsyncContextManager

4.12,
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e dataclasses.Field

e functools.cached_property
e functools.partialmethod

e 0s.PathLike

e queue.LifoQueue

e queue.Queue

e queue.PriorityQueue

e queue.SimpleQueue

e re.Pattern

o re.Match

e shelve.BsdDbShelf

e shelve.DbfilenameShelf

e shelve.Shelf

e types.MappingProxyType

e weakref.WeakKeyDictionary
e weakref.WeakMethod

o weakref.WeakSet

o weakref.WeakValueDictionary

Special Attributes of GenericAlias objects

EEA A A2 S5 7] AE JERES FATULL

genericalias.__origin_
ol ERE = w7} "3t A 2 AV g SRS 7HE H YT
>>> list[int].__origin___

<class 'list'>

genericalias.__args_
This attribute is a tuple (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 JEYHEL _args_ oA WAH KT G W A=A (azily) ALY FE(M YL
# dsuth

>>> from typing import TypeVar

>>> T = TypeVar ('T")

>>> 1ist[T].__parameters___

(~T,)

3 U A GenericAlias object with typing.ParamSpec parameters may not have correct
__parameters___ after substitution because t yping.ParamSpec is intended primarily for static type
checking.
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o ®B7]:
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 &, 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}

4.12.2 Union Type

A union object holds the value of the | (bitwise or) operation on multiple rype objects. These types are intended
primarily for 1ype annotations. The union type expression enables cleaner type hinting syntax compared to t yping.
Union.

X1Y|
Defines a union object which holds types X, Y, and so forth. X | Y means either X or Y. It is equivalent to
typing.Union[X, Y].Forexample, the following function expects an argument of type int or float:

def square (number: int | float) —-> int | float:
return number ** 2

union_object == other
Union objects can be tested for equality with other union objects. Details:

o Unions of unions are flattened:

’(int | str) | float == int | str | float

« Redundant types are removed:

int | str | int == int | str

o When comparing unions, the order is ignored:

int | str == str | int

o Itis compatible with t yping. Union:

int | str == typing.Union[int, str]

« Optional types can be spelled as a union with None:

str | None == typing.Optionall[str]

isinstance (obj, union_object)

issubclass (obj, union_object)
Callsto isinstance () and issubclass () are also supported with a union object:

>>> isinstance("", int | str)
True

However, union objects containing parameterized generics cannot be used:

>>> isinstance(l, int | list[int])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: isinstance () argument 2 cannot contain a parameterized generic
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The user-exposed type for the union object can be accessed from types.UnionType and used for
isinstance () checks. An object cannot be instantiated from the type:

>>> import types
>>> isinstance (int | str, types.UnionType)
True
>>> types.UnionType ()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: cannot create 'types.UnionType' instances

ZF3: The __or__ () method for type objects was added to support the syntax X | Y. If a metaclass implements
__or__ (), the Union may override it:

>>> class M(type):
def _ or_ (self, other):
return "Hello"

>>> class C(metaclass=M) :

pass
>>> C | int
'Hello'
>>> int | C
int | _ _main__ .C
o ®H7]:

PEP 604 - PEP proposing the X | Y syntax and the Union type.
WA 3.109 7}

4.13 7|E} LHESH

Az = o8 7HA o-& AAE AL o] 25 tf2E2 7 7HA] Aabet A gy

4131 2 &

BEEO Y st EHE A2 HEFRHE INAYYTH m.name. 7 A m & RE | I name & m
o] A& gHlolEd Fogd o] g AMATUL BE JEHREE YT+ A5 YL (import 2
A Hatd g Ao th sk A4to] obd Ut import foo & foo B o] 59 EE AA 7 EAT
AL 8F3HA &, o A7t &= foo BH= o] 59 (1 F) 9 € 8 +F Yt

REREY SEFAJEYREE_ _dict_ YUTh o]A2 ZEY A& H o ES A= 91 Y
Ut o]l 9V E FAsIH ZEY A E HolEo] AAZ AAFHATY,  dict AJEHE Ot
AR YYL E7M5EF YUt m.__dict_ ['a'] = 1 &2 &5 YA, m.a7t1o]FHA T m._ dict

= (1 HREFEJFUD. __dice. o AHAJN 42 FHA g5 h

Jdez o WAH BE2 b3 2ol 29 Ytk <module 'sys' (built-in)>. I ZEF

¥, <module
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4.13.2 A2 EellA QIAEA

o 7] of] T &) A] = objects 2} class = 22344 8.

4.13.3 gt

F AAE 5 Az BB AU F5 AAe) B #IF A4S TEHE AdUch
func (argument-1list).

B Al A B A8 A9 Dok %) SR AU F B9 RF 2L A0S
$2)2 A QAT FRo h2me A ohE 47 Bk

Z}A| B A B = functionS H A A] &
4.13.4 HME

HAEE A ERE RIS ASete] 225 vtk F /A S/ 91%14@ g wAM =
(B12E9) append () 22 AE) % o2 A2EA WA=, WA= ol & A AeHs P A 43

U,

1282 E S WAL (@A o 20 A9 W B4 AA25HY, TR AR A2 WA
T (bound method) (A 22El X WA & (instance method) Bt E HEUtTH AAE 94 Uttt &5 49
A5} B 2o selr AAE 2R AZH WAL F 1A 558 07 A% A HES 7
A YFYUth m.__self  +E WAZT} ZF3= A ]I/_, m.__func__ & WAEE Fds= T
JYt m(arg-1, arg-2, ..., arg—n)<%z§§§‘}%—ﬁé%m.__func__(m.__self__, arg-1,
arg-2, ..., arg-n) & 3&3t= A AAS 2H5YUH-

B4 A o), AW WA AAE 9ol ol A RES 9t AL AAFUL 2 WA E o=

SREE AA 2 o f&#i‘iﬂ(meth __func_)ol A 7 o], A4 v o] WA= o =7
REE 445k 2 o857 etk WMAS AEREE AR50 o8l actribuccriior §
Ao 5k AL Shm ot Ageiel A A S e o S AN 2 gohek i

>>> 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| B A H = types S H A A L

4.13.5 = ZHF|

e AA= T4 iy e 22 “4 AL AL E” A 7 #8387 8] FEANA A
SHUTH A A3 S0 s Fxrt glenz s A T AA= WG compile ()
Tt EHFA, T AAS2ERE __code_ OJEPFEE S FET F AFULh code BEE
T L

Accessing ___code___ raises an auditing event object .___getattr__ withargumentsobjand "__code_ ".
FE AA € exec() Ex eval () W& ol (22 £A42 ) ddsto] dFsiAY e 7+&
AsYth

ARA| R 7 B = types & KA A2
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B AR e A4 B debdUth A4 B W T cype () 0 AN 2T 5 AUk Fol
EEM3 Ao gSUtE BEE RE types = RE XE UWHF Y o] 2L ATyt
H2 o33} Zol 24Ut <class 'int'>.

4.13.7 ' K|

o] AR L BAAOR e BeFA ohe Faol o8 wEg o,
B 5 shikel @ A7 7} glom, o] 8L None(H] 4 o ) YUtk
g Th

None o] &t A J Ut}
4.13.8 Ellipsis ZHA]|
o] A= YukA o 7 Se}o] A o] AFR-F U th (slicings & F2 A L), EE S AAHS X DA k5 Th

2 8314 39 Ellipsis A A 7} 920, 0] 22 g11ipsis(UF o] E)?:Mu}. type (Ellipsis) () &
Ellipsis A2ES BEUr

Ellipsis ... 2 2dYrch
4.13.9 Notimplemented ZH x|
o] 7“;<ﬂL B w2} o] Axko] 2 A5kA] ok= Poll th et 8 S kS wl E2iF U th AA S B K = com-

parisons & H A A] 2. A 351A 5112] Not Implemented A A7 Y5 UL} type (Not Implemented)
O EASEJdadas WHEYTh

NotImplemented & 2 Ut}

4.13.10 =2|gf

£elge Aol A% AR ralse s) rue e oA e EARE urE}j 715990 A58 e o

AWE gk AN B 07 8 4+ g5 ). 4 g2 (o8 Aarrte] ARz
A8 )AL 242 405 1A% AU 1 F B4 bool () & ghel £ o2 48 4 dr
A9 BE S cegon NS i AHE T S AFUTHHY =g A4 A2 FEFA L),

Y2y False I True B 2 YU th

4.13.11 LHE ZHA|

o1 7] o] ek 7 H = types
4w g

et

FzoA L. 28 2 AA|, Ed ol AA Yl ool AA o A
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BAgel 9w, 7R @ A4 AR Ko R A 54 97 A8 o= REES AP o] F
QE - dir() W Fol o) Bas A ghuth

object.__dict___

AR 9] (7] 7V e ol EREE AR ste ol AHEEE AV U & 7 e g A4

instance.__class__
S Ax—aTL £33 S,

class.__bases___
Fe) 2 AR wolx Feh s R,

definition.__name___

S, T mAE, oIy e Ay ol g o] F
definition._ qualname_
S, T, mAE, daa gy me Ay o)y A" xe] Hfshd o] &

WA 330 7}

class.__mro___

o] JEREE MAE ZF Tl vlojx S AE F2 wf aLelH

class.mro ()

o MiNEE AR M= 4F %H—%/\}%Z}Zblo}ﬂ—%*ﬂ e ST A S 5+ s

rlr
iy

RES=SS

i

= Q] o,

4m

Uth S A JadA2E s &5 T A= mro_ o A4g Ut
class __subclasses__ ()
Fej ot G A H e 2o g ok F2 o) P 2ES FATUCE o HA =L o} golgl:
E%é‘z—‘ﬂ H2AEE EHFULH g2EE Fo SAYE o] JFUTh o:
>>> int._ subclasses__ ()

[<class 'bool'>]

4.15 Integer string conversion length limitation

CPython has a global limit for converting between int and st 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 such as 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.
>>> i = int ('2' * 4300)

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

>>> len(str(i))

4300

>>> 1 _squared = i*i

>>> len(str (i_squared))

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 8599.
—digits; use sys.set_int_max_str_digits() to increase the limit.

>>> len (hex (i_squared))

7144

>>> assert int (hex (i_squared), base=16) == 1*i1 # Hexadecimal is unlimited.

The default limit is 4300 digits as provided in sys. int_info.default_max_str_digits. Thelowestlimit
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')

W A 3.10.79 =7}

4.15.1 Affected APIs

The limitation only applies to potentially slow conversions between int and stror bytes:
e int (string) with default base 10.
e int (string, base) for all bases that are not a power of 2.
e str(integer).
e repr (integer).

« any other string conversion to base 10, for example £"{integer}", "{}".format (integer), or
b"%d" % integer.

The limitations do not apply to functions with a linear algorithm:
e int (string, base) withbase 2, 4, 8, 16, or 32.
e int.from bytes () and int.to_bytes ().
e hex(),oct (),bin().
o > A u] ] <o for hex, octal, and binary numbers.
e strto float.

e strtodecimal.Decimal.
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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 tosetthe limitto 640
or PYTHONINTMAXSTRDIGITS=0 python3 to disable the limitation.
e —X int_max_str_digits,e.g python3 -X int_max_str_digits=640

e sys.flags.int_max_str_digits contains the value of PYTHONINTMAXSTRDIGITS or —-X
int_max_str_digits. If both the env var and the —X option are set, the —X option takes precedence. A
value of -7 indicates that both were unset, thusa 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 sys 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:
e sys.int_info.default_max_str_digits isthe compiled-in default limit.

e sys.int_info.str_digits_check_threshold is the lowest accepted value for the limit (other
than O which disables it).

WA 3.10.79) =7}

Z2): Setting a low limit can lead to problems. While rare, code exists that contains integer constants in decimal
in their source that exceed the minimum threshold. A consequence of setting the limit is that Python source code
containing decimal integer literals longer than the limit will encounter an error during parsing, usually at startup
time or import time or even at installation time - anytime an up to date . pyc does not already exist for the code.
A workaround for source that contains such large constants is to convert them to 0x hexadecimal form as it has
no limit.

Test your application thoroughly if you use a low limit. Ensure your tests run with the limit set early via the
environment or flag so that it applies during startup and even during any installation step that may invoke Python
to precompile . py sources to . pyc files.

4.15.3 Recommended configuration

The default sys.int_info.default_max_str_digits isexpected 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 from with raise:

raise new_exc from original_exc

The expression following £ rom must be an exception or None. It willbesetas __cause__ onthe 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
KeyErrorto AttributeError), while leaving the old exception available in ___context___ for introspection
when debugging.

7|2 EFo]law) FA] FE£ o9 XA o] EFojad] Bl ol o] H 3 AAH AL E HF T
__cause__ o HA|ACZ AZH o= Yo A FAE YT context °ﬂ Aoz 949
o|@]= _ cause__ 7} None Oll_suppress_context_ 7} ARl Ao 2k A H Y}
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AT B d AL B AdE A9 Foll BAIFH oA, Ed| o] 2o whAuk £2 P upA] o]
*ﬁf?} o9& HoF Tt

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 -3 4}A]: Most built-in exceptions are implemented in C for efficiency, see: Objects/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.

5.3 H|O|A SeiA

U Aol F2 ok 9o wolx Sz AHE YT

exception BaseException
BE g o 9 o) wlo] 2 Fef AUtk AR Fe) Fel 2ol o s 4 45 E o] obuit)
(I H5A o2& Exceptiong AHESHAR). o] EeA9] AA—A0 tis] str() o] EEH,
ArHAE AYE AR 9 KDL AT UG A4/ G 29 0 ZALL BAF T

args
9] AAA0) Fo D AAE S| £E. AR U 2] (ol 055 r0n) & 5 9] AAE I
ai1 o] B2 840] ST el E BFHE WY, TE ASL LE LR AR AT
EEEEEEERE S

with_traceback (1b)
This method sets tb as the new traceback for the exception and returns the exception object. It was
more commonly used before the exception chaining features of PEP 3134 became available. The
following example shows how we can convert an instance of SomeException into an instance of
OtherException while preserving the traceback. Once raised, the current frame is pushed onto
the traceback of the OtherException, as would have happened to the traceback of the original
SomeException had we allowed it to propagate to the caller.

try:

except SomeException:
tb = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception
EENSHE S5 2o g oo o] Sl Mg YT BE AREA A d 9 & o] FefjolA
s o o g k.

exception ArithmeticError
GFd e dEt devle WA A s Wols FdW L overflowError,

ZeroDivisionError, FloatingPointError.

exception BufferError
0 B ANE ST 5 4w LA o

exception LookupError
Mg Ee s AASE 7] U A7 ARE S W B sk o9 9 wlo]s Sl
IndexError, KeyError. codecs.lookup () 2 o] o2& A 7 ?Q_ 2 4 Jd5Ytch

]
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5.4 Al o<

U= Al ole dutd oz A5 doret AHEstE ol duth

exception AssertionError
assert —r—O] /\]‘JHB_]—EH \31—/\“3‘1—]4];}-

exception AttributeError
o E g JE X (attribute-references 5 HA| ) Lt g o] Ao & off AUt (AR 7 oI EERE
Fz 1} e HE UYL ofo] A QaA FOo™ Typerrror 74 LA TE)
The name and ob7j attributes can be set using keyword-only arguments to the constructor. When set they

represent the name of the attribute that was attempted to be accessed and the object that was accessed for said
attribute, respectively.

H A 3.109)| A] ¥ 7 : Added the name and ob7 attributes.

exception EOFError
input () &7 HlolEHE ¢ A &3t e o A EOF (end-of-file) 2 7S ¥
S| L: i0.I0Base.read () & io0.I0Base.readline () WA EXE

=HEUth)

exception FloatingPointError
A4 A5 A kE YT

exception GeneratorExit
Xﬂ U olE T F5E o] 28 uf WA 3 T} generator.close () 9 coroutine.close ()
E2 RAANS. ]EFE,_O_E 01]3{7} olUB Z Exception Al BaseException & AR A% 3t
Utk

exception ImportError
import Eo] RES Z L3l
steft ol 8 2 4 e WE BT

EgF

n)
M
2
N
N
30,
o
2
1)
o
o
i
i)
t
o
o
o
O
=]
E
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O
o}
a!
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>
jais
Hl
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exception ModuleNotFoundError
ImportError &l AH F#2AH, EE2 S+ U2 W import 7F €AY} sys.modules
o Al None o] 7A€ uf = g g Th

A 3.60] &7}

exception IndexError
A2 A 279 E Hold u] BT (Eehol 2 AY At FHGH WY o Sol ==
A5 oz FPUTh A A7t A57} oI R Typerrror /b AT TH)

exception KeyError

W (A ) 717} 718 7 Aol A A A obe w A T

exception KeyboardInterrupt
AFE A7 QB M E 7] (YA © 2 Control-C & Delete) & 2 off WAL A3
AEHE AA7E A7 Aoz g Exceptlon— e 2o o 8] FEA, A
287t &8st Ae UA RHEF BaseException 8 AU

ZF31: Catching a KeyboardInterrupt requires special consideration. Because it can be raised at un-
predictable points, it may, in some circumstances, leave the running program in an inconsistent state. It is
generally 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
2ol w27 B8R v, FRFo] o 3| (LF AAE AAISA) F

il
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LA G ol E F59] (3) Q4tol VIEe S ThA Ml A S b = 2R U T Bk

H(Co malloc () B4l Lol, QB Z 2] el 7} g4 o] ABS ghsir] BT
B BAE ol vt a5 18 o] 6216l 758 5, 8 ol A
9l

L &2

&l BT ol AFAEA %L ol Sw A5H .
G99 48 B84 G 52 EHAL ol AAA D

The name attribute can be set using a keyword-only argument to the constructor. When set it represent the
name of the variable that was attempted to be accessed.

B A 3.109]| 4] ¥ 7 : Added the name attribute.

exception NotImplementedError

o] 9= RuntimeError oA D Uth AL A W o] A ZE| A A, 3 ZH A7 A A
SJse® 8ot 24 WAEY, Zelast AREE Eaol A4 FHol 2718 D27l A8 E
UHERE w) o] of & S WY AT A of P Th

i ALz Y WA =T} ok A FE A GEThE 2AS e E Y AFS s E EUY - 1
B AR/ A EE Ho oA AL AR FEP AW None 2 & A L.
zr otImplementedError &} NotImplemented & H]S: 3l o] 23} B A o] )5 thuh, vlH

2ral: N
Z 4 U5 Yt A AFR =R o] hSF AA 3 &2 Not Implemented & FZBIA L.

exception OSError ( [arg] )
exception OSError (errno, strermr[, filename [, winermr[, ﬁlenameZ] ] ] )

of A9t A 2T F57hALE B N HE B E w WS, “IHDS L 5§ THile
not found)” U} T 22217} B 25 | chdisk full)” 9} 22 (F2W AR o]} thE $42 91 o7
ohd) 42 A5 g EF ok

A A BAL obeo] AW E G )= HES APFULL = HES A HA
O™ 7| BH 02 None °] FUTh oA MATE] THHL A3, A AL AL AL W, args
AEREE A F AN AR 2K BV 2F TG

kel 05 <15] AN AWSHe A Y, AR e $F 0smrror | HH FALE EAF T )
29l N B Fe 2t HF crrno ol oheh b U Th o] 4L 0sError 8 47 52832 53
AR W Qoj b, A8 FA AT W 3657 P o

errno

C ¥4 errno 2HE & Aoy &

winerror
SO, vlolE R A= o8 &
FTEPOSIX ZE 2 o2k W sha} 29
—d N A, winerror 2§/ 2} Q1 2} 7+ A
A3 ™ errno A A= FAF UTh o
°%~ﬂ E7Ffssyth

strerror
%9 A A A AlFdt= Al ol & #H Al A]. POSIXo| A= C &4 perror () &, dEFA=
FormatMessage () & ZW g}

Loy

=

FHUTH errno JEE{HE L& o] vo]E H of g

il
_Yl_a

2, errno oETHEE A5 ¢ o8 T = A

A0
o
2 of| A = winerror QA7 FA|E I winerror

_,d
>
e 2

filename

filename2
(open () B os.unlink () 9 22) Y N2d A2 HAE 4919 A9, £ilename &
5o A A 7Y o] 2 UL (0s. rename () 4E) = Ao 5t AJAH Az E Lubals
ol A, filename2 & F HA 51 o] S0 s F ).
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WA 3394 HA: EnvironmentError, IOError, WindowsError, socket . error, select.
error,mmap.error 7} OSError @ W3tE 11, WA A= A B S AE v 4 g5

WA 3404 ¥ 7: The £ilename attribute is now the original file name passed to the function, instead
of the name encoded to or decoded from the filesystem encoding and error handler. Also, the filename2
constructor argument and attribute was added.

exception OverflowError

Mg Qe AR VR AN BAT 5 92 W BT ARl 2R GHUT (E

7] BF7| B th= MemoryError € Q27141 2 AYh. 28, GAE A o] F-2, wj 2 OverflowError
875 A Aeld Aol A9 ATUD. ColA 25 257 o9 A2l9) 5237t
PR, gpRe] 25 a5 A4S AAE A Sk
exception RecursionError
o] o &&= RuntimeError oA AP Uk AHZHEHZ AW AA 2o (sys.
getrecursionlimit () FZ)7} 2H3F S ZA T w] FA T T

WA 3,50 7} o] Aoll&= HH S RuntimeError 7F A Y5 Th

exception ReferenceError
o] A9 = weakref.proxy () 7t RHE ek I A7} o) W] Zha) A - H Fx g
OEYREE A2t A2 off BTk oFsk Fxof g o AAE UL veakrer
BES HAANL

exception RuntimeError
The ol £3kA) ek ol E 7k 7AW A g Tk AR e F 3] Folo] REYEAS

R

exception StopIteration
olgl gl o]l ol o3l A H o] o] glokes A2 ¢ F7] Asl, W T4 next () 2} o] H & o] H 9
__next__ () {IAEZFdeUrh
ol 2] A& valueghs 3] ol ERREE 71 IFUTLH o] ol ER|REL o2 & 4
AA= FoAAH, 7] 232 None YU T}
A ele] 759 &7t BEAT o, M| stoplteration A2V 2E DA 7|41, T47}
2 k2 ol9) AAAE] value WS 2 AL FI L
AYd oy ZEZF ANHAOCR Stoplteration S YO 7|9, RuntimeError & A3
(StopIteration-2 A Oﬂﬂﬂ/] DQl( _cause_ Yo SGAF L.
W 3304 §7: value o] EZRE A ol &7} o] 2 =8 F+ 7] F7HAEY
WA 3594 HA: from _ future_  import generator_stop = = 3FRuntimeError ¥ 3+
= 35Utk PEP 4795 X234 L
WA 3704 A 7| 2F 02 BE T oA PEP 4798 483U th: Al & o] ol A 28 sk
StopIteration o= RuntimeError 2 H3F YTt

==
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exception StopAsyncIteration
WFEA] W5 7] ol B E o] Bl AAIS] __anext_ () WIAEZ}olH o] dS WE AL D wf B A] A
oF gk,
WA 350 =7}
exception SyntaxError (message, details)
Raised when the parser encounters a syntax error. This may occur in an import statement, in a call to the

built-in functions compile (), exec (), or eval (), or when reading the initial script or standard input
(also interactively).

The str () of the exception instance returns only the error message. Details is a tuple whose members are
also available as separate attributes.

filename

R WA A B VB, 1AW Pk Do) A WA EL Lineno7H YLk,
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offset

SRPEAST =Y 4. -G dFHUTH £ A HA FA = offset o] 1YY tTh
text

LHETNFAAFTEHAE

end_lineno
Which line number in the file the error occurred ends in. This is 1-indexed: the first line in the file has a
linenoof 1.

end_offset
The column in the end line where the error occurred finishes. This is 1-indexed: the first character in the
line has an of fset of 1.

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: +=->, (“’, 1,2, ‘(ab)n’, 1, 5)).

B A 3.100)| 4] ¥ 7: Added the end _1inenoand end offset attributes.

exception IndentationError

AEY S| AHEH EH LR Hol~ FH YY) syntaxError o B Z#FAY YT

exception TabError
S22 77 A G G 2 o] A AR S 5= F AT IndentationError

AME Zdadyh

exception SystemError
AHz g7k 7 ol & A UA R ZE = 3l
BT Th AVE ghe Felo] TR YA (52 §ol
o) A shold ez el Ef o) A Y aau WA (sys .

Cersion: IEHA ol A 4S] AT g% 2215 U eh, Aate ol el wAl A (o912) 2l st
D o A eirt e S|l S o7l w1 e A A AN,

2712 03 40l 429 ol e

o =

exception SystemExit
0] A= sys.exit () FF7F QoAU Exceptions Fe ZE 6 3] 33| A &=
&, Exception WAld] BaseException < A&SUt) o2 A 311 o 2] 7} 2 v 2 A A 5} of
ez elEl 7t SR HUTh Ae)H A o, shol A Qe melEl 7t F R A UTh A8 Seo] Au e
A= A FsUTh BYA = sys.exit () Oﬂ Agd A 22 AdA Qs wolEdUth ghol
o)W A8 5 8 AEE A BTULHCH exit () 2ol AR LITH; None o8 58 AP

0 Th b2 8 (7hE EAr) ol | A 9] Zho] A T £ el 19U,

sys.exit () | N} TEL o7 MIE o] A A 7] (try 29 finally A) 7t APL =
%‘\E%?JHE}-JEHHTJHVJ% ﬂoﬁﬂ% ASAF o]l 2aHES AR T = AF UL SA F
B7lARA R BRI Ao Eos._exit () FFE AL S S UTH(AS O%os.for
T T A4 R A2 A).

.
-

code

Al s = S8 AJH £ olE WAIA G (71832 None YYth)

exception TypeError
Arbolu g 7F A G SE F o) Aol A&E w AT UTE AFE g2 F =LA ol thEk Al F
AR E AFshes TALE Y UTh
o] o121 A7l A= adol AR A Fow T ALE Y2 e 9o A8 2E7)
NG AU et Aol g QAL A\ F T o A AT, o4 TS ABIA P
S84, Not ImplementedError & WA A 7] &= Z o] A &gt}
25 Yo RS ALY (1 ine B /SR 1iseE AR, Typerrror & Lo Ao}
duch AR R E e 2= dAE AL (U B9 dole A valueError £
2 0.7 of 1.
exception UnboundLocalError
T A=A A G H5E FR A v e F Aol gho] AZH A ko BT o] A
NameError o] A B &2 Yth

I

102 Chapter 5. LHZ} 0f|2]



The Python Library Reference, £A| H{X 3.10.16

exception UnicodeError
FUIZE B JIZE = HIG o7t dojd ol AU valueError o AE Y24
U,

UnicodeErrorE AIZ YoYUt Id o2l & A Y3te= AEZHEE 7IA 2 JAF UL o & 59,
err.object [err.start:err.end] & Z o] Al ZEH JHS A F .
encoding
g E LA AT o] FEAYTh
reason
AR 7Y 2 RE ABHE BALAUT
object
Seo) 39 e UYL AL A2 A,
start
object o Sl LEA HolHe A2 A A,
end

object o Y ThA O R FRE HolH e vtz the A g Utk

exception UnicodeEncodeError

A3 ol FUZE FA o7t o b DA YT UnicodeError & A/ B FEA YU Th

exception UnicodeDecodeError

Ui Sl FUZE &4 ofl27h dojubd S8 Ut UnicodeError & A B FefA Yyt

exception UnicodeTranslateError
Ho Fo FUZE #HA A7 oA A} UTH UnicodeError & A B ZefA YT

exception ValueError
9 abo L} 947 Lk o) A vk 1A A g
°© u
<

FA AR e 7 A A ok A

-0,
>
et
ﬂ]l‘.

Ska1, A&to] TndexError A8 ¢

exception ZeroDivisionError
Wr7l e BEE ALY F iA 1A7H0E off YT A3 g 5 AAbake] 3 Ak
bl 24 I T
O o9 = ol d WA TS As FAFH U ol W 337 B = 0sError o] B YT
exception EnvironmentError

exception IOError

exception WindowsError
Aol AR AT 5 Y]

*

5.4.1 OS 0|2
059 &= 0sError & A B Feao]n, A]AH o g I = o upe} Ay g o)

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.

O0SError @ 2 Qo &, BlockingIOError = JJEEHEE sty ¢ 718 4= 5yt

characters_written
EZ 57 Aol 2E- o 2 FA}
J&d 22 AT )

Ciges

i=

. ol BB REE io RENA WA A

rlr

iy
30 ¥
SLF1

o)

~

ES

exception ChildProcessError
Raised when an operation on a child process failed. Corresponds to errno ECHILD.
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exception ConnectionError

A2 ad ZA o e o]~ S AU

M B Z8 = BrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
9 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 EPIPE
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
Aagl g Zol Bt Al2dd 93] T2 wf HAFUch errno EINTR o 3 ZE o).

B A 3.5001 4 WA o)A po]l W2 A L' B E o] Al o] sl SebE ulf, Al A 2|77k e8] S
do 7= A9 A3 (o] F=PEP 475 & F XM R), InterruptedError & 40.7)= T4l
Ned 558 AN =g o,

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 di-
rectory. 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.

exception PermissionError
Raised when trying to run an operation without the adequate access rights - for example filesystem permissions.
Corresponds to errno EACCES and EPERI.

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 330 374 9o BE 0sError A B 27 F 71 5 U T
¢ B7):
PEP 3151-0S 2 10 o8] A= 1% A&
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55 A1
e ool A MEE SR U AN S AR E A0 U AUAE BN

exception Warning

Ao Fo ol FefadyTh

exception UserWarning
ARG ZE O o3l WHE ol A= A wlolx FeAdyth

exception DeprecationWarning
A A A 7)Fol ek Fare wjolx Fejald], 2 F vt o shold At
< gyt
_main_ BES AEIL, 7|8 A3 Dol o8] FAH Ut (PEP 565). vol# A mcg
243}5td o] At FAR UL

The deprecation policy is described in PEP 387.

it

oo 2 3

rlr
o,

exception PendingDeprecationWarning
B AR A ok Fefol S AR Aol A AF B AAH AL G 750l B3 A1 W
ol Fej~ itk

Qo 9e £ Qi A6l Be ATE ANAelA 9] wlwol, o] Feh A Ao 4§ A
s Uth oln] 84315 H X oll+= DeprecationWarningS A Z g th
713 74 el o8 FAE U shold Vi =g &/ 3tetE o] vk AE YT

The deprecation policy is described in PEP 387.

exception SyntaxWarning

wog el o el Wolx 2eaych
exception RuntimeWarning

Eo g A8 AIZEFFo] thEk Aare wo]x S Uk

exception FutureWarning
A 75l e Fare] wols Fefadd, 2 vt stejHo s 23 d
A8AE Bge s e 4¢ AU

exception ImportWarning
RE AT E QYL 4 Q= Ao o 3t

712 71 BEfo] o &) FAP L o]

exception UnicodeWarning

FUZES A" Fae ol SH YUk

exception EncodingWarning
Base class for warnings related to encodings.

o[o
ll:l
fu
[
)
1o
B
of

of ujo

Ak 2 =5 FA5)sH

-uoﬂ,

I>
(Y
&
[>
s
e
Iy

See Opt-in Encoding Warning for details.
H A 3.109) F7}

exception BytesWarning
bytes W bytearray 2} #&E 319 wlojx FHAYYTh

exception ResourceWarning

ZHA ARSI A E F e wo)a FEf AT
712 A3 e o) o8 FAFP Yt sto] A /i R =5 S et o] v ZAH YT
B A 3.20] &7}
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5.6 0|2 AS =

W oele gl AS F2E vs 2aUth

BaseException

+-— SystemExit

+—— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— Stoplteration
+-— 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

+-— RuntimeError

| +—— NotImplementedError

\ +-— RecursionError

+—— SyntaxError

| +-— IndentationError

| +—-— TabError

+—— SystemError

+—— TypeError
+-— ValueError
\ +-— UnicodeError
\ +-—— UnicodeDecodeError
\ +-— UnicodeEncodeError
\ +-— UnicodeTranslateError
+—— Warning
+-— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning

(T sl o Aol Al<)
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(o] A sl o] A ol A AH)

+-— UserWarning

+-— FutureWarning
+—-— ImportWarning
+-— UnicodeWarning

+-— BytesWarning
+-— EncodingWarning
+-- ResourceWarning
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6.1 string — UHFEQl 2 X} Q1A

A FE: Lib/string.py

o B7):

A e A Y —sr

A HA =

6.1.1 EX}E &

ol x5 FYH e A 25t

string.ascii_ letters
oflgfo] U= ascii_lowercase®}t ascii_uppercase A4S o]lo]E 2l AYJUrh o] gt =
A Dol 9]3”0111 SEUTh

string.ascii_lowercase
AF A} 'abedefghijklmnopgrstuvwxyz'. ©] k2 2 A doj & A o] x| k1 WA R 5
ek

string.ascii_uppercase
& 2} ' ABCDEFGHIJKLMNOPQRSTUVWXYZ'. ©] -2 Z A ol f & A o] 7] ¢kl WA A ¢y
S8

string.digits
B2Y 10123456789,

string.hexdigits
FAFE '012345678%abcde fABCDEF .
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string.octdigits
F2d '01234567".

string.punctuation
c E?ﬂ QoA FFEA BEAZE 7+323= ASCI F2F2] BAFG: 1"#5%s " () *+,—. /:;<=>2Q [\
1" H{ I~

string.printable
olsf] 7hedt Ao & 7FFSF= ASCI £ AL EAH4. digits, ascii_letters, punctuation,
whitespace 9 2 Y4t}

string.whitespace
Zl oz 71EFE BE ASCI 2212 Zaats 221, o] 7o = Avo]~, &, = ulE, 7 2] A
28, N2 e 2 Z g 227 238 U}

6.1.2 AI2X} XXM 22X} ZojE!

g B Fe st PEP 3101 o AW rormar () WA SE 3 BA A A2 D g 2P L
T Q=7 5EATHYULE string BEL Formatter Fdl2E W format () M=} 22
FEE AB o] AN ] AL T D SRS BT ASA AT 5 A

class string.Formatter

Formatter Z¥j&oE thg 3 22 37 WA =71 sy th

format (format_string, /, *args, **kwargs)
7)4 APLMl =gy ch £ £t dojo) 92 9 719 = o) 3hE wobE g th
Ol AL viormat () & TE3E HH L EAYTh

WA 37004 A 2 22D AR o)Al H1A] A8 AUtk

vformat (format_string, args, kwargs)

o] St= AA £ AP S AT YT *args 9 **kwargs EHES AFR S 9B E
AAel A o A QS F ohA Qs oA vlel Al elat A el g Aksha
B A9E Ao WS YT S U, ot ) & A A £ ol

23 JéEE—cﬂ'GP% ZA S
olo]| H3l], Formatter = AH Fe2d o3 A2 %ZJEE ‘i%% HA=E Aol g}

parse (format_string)

format_string2 T3 31 A A & (literal_text, ﬁeld name, format_spec, conversion) 2] °| ¥ & E &
HEEHEU T o] AL viormat () o] ExE S BEH g Bl AES} X3 FE g = g AR
e,

i

)

F29 geddos ord gAss 2 RS B2t shel A8 2= 89S ey
S ElE M) g AR (F ) AR A2 a5 A 02 Ul 4 B R 5 s
uth), literal_text = Z o] 7} 091 EXE Ut} X %57} 9= 4L ﬁeld_name, format_spec &
conversion 3}-2 None ¢ U th

®

get_field (field_name, args, kwargs)
parse () 7} ¥F8FE} field_name 2 (S B A L) THE AA 2 AU TE FZ (obj, used_key)
£ WYt 7] B A2 “Olname]” ©] 4} “label.title” 7} ZFo] PEP 3101 of] o= 3 49| &
2 2 ot YU T args @F kwargs = viormat () ol AEH A} 25Ut 9b2k 3t used_key
T get_value () 9 key W7} W2} 22 o m 7} Ql5 U th

get_value (key, args, kwargs)

AE DE 8 A G key AE A5 T EALY MR 350 39, ar09) )

1 2l U e L ok B A € A, kvargs o D o] 9 <)

AA R4
rmat () & A QA FE O 2 AAE A, kwargs i 7] A4+ 7|9 = A2
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aA A& S0, 2=
Ytk name o] EZ|FHE
Z3| gk

Aex k= 7|7t EASHA e FHS XY, IndexError Y KeyError 74049}
Ut

check_unused_args (used_args, args, kwargs)
A A AL A ARE AAFES FATY T o Fol B e ARk Tl 224
oA BERE RE A7 719 A5 F A AR A A%, o F e AR A EA),

rlr tm

%314 ‘Oname’ 2 get_value() 7tkey QA0 2 S EFHEE T
get_value () 7} 9}33L S of| W getattr () F4E TE5H9

vformat 2 & A args &} kwargs of] o) 3F FZ ¢t} /\]'*O“ﬂ 2] F-2 AR 72 o] whAp
HS-E 2 A4S 4 QS5 YTl check_unused_args () + AAZF A3 49 o9 & 44

AR Aoz AT
format_field (value, format_spec)
format_field() + @3] AY format () W FF-E TSFUTh A B S 27 A 9
4 YES WA= AT U
convert_field (value, conversion)
(get_rield() 7} ¥r2H3h) Fk(value) & (parse () PIA =7} 1k fv‘}
ZFo] A W3} 73 (conversion) & 2 HIFSH T} 7] B M AL 5° (str), ¢
fde A4 gy,

6.1.3 =i EXIH

Iz

MO

str.format () WA ES} Formatter 2+ =
(rormaccer | A9, AN ZUAAE TE AN TR EAL UL 49 B 5 AnUTh. ¥
_?/

E EAL D B AA T, D Ao, 53l el BAAS ARA beiet

ZY EAGelE FBE () 2 YR AF BE" 7H o} J5UTh FBE ool 2 A S AL
Ped g ez 235 WAFA g3 12 202 BARL Y drse] $REE XY
Hof et A, FTHOE léﬂMJ g AUk {({ &1y

@B BYS e 25U h

replacement_field = "{" [field name] ["!" conversion] [":" format_spec]
field_name = arg_name ("." attribute_name | "[" element_index "]
arg_name = [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r"™ | "s" | "a"

format_spec = <described in the next section>

g P A A Lol &, A& BT field_name O 2 A AT 4> =], gho] HlE o] o) X3 = tj4l
ﬁﬁ%ﬂﬂ%]ﬂﬂﬂﬂjﬂhmmﬂ = Maldog 2% 1 7} Qo Q= conversion LE
FE ' o] ol &&= format_spec ©] U T o] FH& X2k ghell i 71 gke] obd =S A F Frh
2y A v o] Mg FEAA L.
field_name A} A = =AY 719 =< arg_name O 2 A1 23U th 2 91 4] AAE UEFW AL, 7| =W
o]F o] Y& 7IHE AAE VYUt 2 W %4‘”«] =7t arg name©] 0, 1,2, - <22 YdH = 49,
(22 7ol eh A% AT 5 glom 520, 1,2, - 1*HW§4£“%9WWm&mmﬂﬂ%E
250l 917 97 whizol, £ £ vol 4 9o DM A (A F Fo, 110" ol 1S
AR 5 G e g name FHEOlE AR G 7159 Aust e R wdA0l S 5 et
".name' FENS BHA 2 getattr ()& /\}%5}04 ol EAEANEYREE AHs= WY, ' [index]
Fejo AL getitem () L AHEHA Adx 238 ok

WA 3104 HA: A AR A A A= str. format() offAl Ak stk A, {1 (1.
format (a, b) & '{0} {1}'.format (a, b) I ZS5gch
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WA 34004 HA: A AR A A= Formatterol A A & 4= JdHFU T

W 717 hee 2 A oA

"First, thou shalt count to " # References first positional argument
Implicitly references the first positional.

=

"Bring me a
—argument
"From to " Same as "From {0} to {1}"

References keyword argument 'name'

'weight' attribute of first positional arg

First element of keyword argument 'players'

"My quest is
"Weight in tons "
"Units destroyed: "

HH I W H

JoUch HEL, B Bujgsts FJL 7k AA 9

conversion 2= ZuE Ho & FolHES = =
_ format__ () WA= o5 FFFUTh L ol B o= P XA = ® A E FAISHL
EAYE 2O w2 AT B A UTh _format__() & B3] Aol 1S EAEE 48w

A A A A& Z a7 ADG U (st = gkl str() & TE3FAL, it 2 gl repr () =
TE%a, "at v @l ascii() EZEHUTH

2 77 o

"Harold's a clever " # Calls str() on the argument first

"Bring out the holy " # Calls repr () on the argument first

"More " # Calls ascii() on the argument first

format_spec BE o= 3k FAsh= WOl g BA 7 235 o] Y=, 2=y, A8, A, A A
= Sol 2FUTh 2 gk §e AR “E g vy Aof” B formar_spec o) H AL e T 5 AUk,

R WS ok oA AWshe 35 2w E 1Y doj S Addyrh

A format_spec 2= I ¢t SHE AF Z=E 3T % QL
dr o5, S 1 Y =9 YA 7 =3 =

o] 23 == format_spec EALLG o]
ﬂﬂﬂAmﬂﬂqq

R 7HA A = 2 oA AdS BHAA L.

00 HAM ojL] 0q

=9 YA £ EY EALe] ERH AT D= Vol A el EA BEL Fol sk ol A8H Y
(=W 29 5 Ff-strings S B A R2). o] AE2 U format () ol ARG ALE ¢+ A5t &
U sR P 2 BAE e e Ao B4 dwuh

cprie] gEe 2o WAlo] ool ohe S48 P AT, AR 2 SHLS 52 Dol AT A2 )
ARbA A A=Wl TW HAZF ROl str() E TET AL ZL2 AHRE Tt AJdUTh v A 2
Wl PA= HE ARE

g
S

=2
B2 E9 A4A o WA G4 L b 2EUh

format_spec

fill = <any character>

align = LR LD B LR

sign = R N

width = digit+

grouping_option = nrpo.n

precision = digit+

type n= "b" | Me™ |o"d" | "e"™ [ "E"™ | "£" | "E" | "g" | "G" |
FE T align Lol A BF W, fill B2} ol 1E S Qv 9o BA7E Y 4 913, AR Fol =
svo] 27t 1Bt R AHSB UL B9 £ A ol Ak str. format () MIASE AT L,
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of 1
o
i
o
i

SC{OEE)EAMFAZALT S sUY 28, SHA NS L2 FETEAY
t}. ]Xﬂ%o format () 5ol = S ) X A k5 U]

e
e Y SA o e 25Uk

g [0l

&

T A ST I B AE AT =T Gt (NEE AR A o[ F o]
712U .

SIS As B MelA 5T L EX A EH 5 E T GAA o] Aol ARG
Juth.

="' | Forces the padding to be placed after the sign (if any) but before the digits. This is used for
printing fields in the form ‘+000000120° . This alignment option is only valid for numeric
types. It becomes the default for numbers when ‘0’ immediately precedes the field width.

T [ AR P32 Y olA 2E= - ol v X 3y o)

H4 B 7l 4o s A ghow, BE Vult 4 BES AL Holesh gL Arlolng, 4 FHL
o 4% 9w 7} YU ot
sign &4 52 Fo AR FEFM, he 5 Std & At

=M ofoj

owﬂu}oma} F 15@@% A8l oF 32 R U th

- ol e X et £ & & ARG sl of & UEbd Ut (o] 2 o] 712 F& A th.
I °k*oﬂt A e ] 1_% A8k, SollE vtel v s B35 ARGl o 3

R o,

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.

L EAE A U9 PR 15 dRE AR FYYTh 2ALE TS PRAL F, T
'nt A% B F Y AEIAA L

HA3 1A |, TS F7HSUTHPEP 378 = B A Q).

EHS R ASY EA £9 W BF EA F9 a0 o o3 B U T8 )50 WEE NI
FYUTE A5 EAF8 b, 0", k' B 1x 9 A DE ol 4xtubeh AU H U Th THE EA e
BT, ol S A ol 7 A Ytk

WA 36004 A ' ' S FIHASUTH(PEP 515 &= H A Q).

width = 22 % 9= Y2 Bel ol A2 A5 A, FEA, TEA D e B8 EAE S 2R
AR eA gFod, B vl W&ol o8 28H Utk

WA A A o] o)A A kS uf, width BT kol 10" RS BolH £2 Fo o REE 18 3= 0
Ao g4 itk oA 10 o ﬁzzfx}g} =" 2 alignment £% <& zt= A% TSI UTH

¥ A 3.100) A W 7 : Preceding the width field by ' 0' no longer affects the default alignment for strings.

The precision is a decimal integer indicating how many digits should be displayed after the decimal point for pre-
sentation 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.

WhA 90 2 ype 2 B ol B & FAISHE WE & 2Tk

g Ve EAD EA FYL e 2T
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bl
pepe)
s
pay
rlo
Ao
N
ne
o
N,
(e
o
of [
o
k]
0%
i)
i)
>
30,
|y
i
Iy

g [0

g

BT oA A, SO ® SAE E g T

ToT | EA A AN A5 NI FULE EAZ AT
AT A A A OE S Sag I

oA A Wt 5 S5 A7 4 S E TS G S
'X" | Hex format. Outputs the number in base 16, using upper-case letters for the digits above 9.
In case '#' is specified, the prefix ' 0x ' will be upper-cased to ' 0X ' as well.

[ ZA o= A EAY AFS AEFe] AAA SA TR FAS HA A B

Algletne rdr ok g

R | rdr FEHYh

o
Y FA S Yo, AL ol UEH 25 AL A TA Pz xHWE £ S5yt ('n' 2 o
g AlL. :’-‘%‘711 Stuf], ZujE] Aol A5 £5 24 A2 HEe 7] Y3 float () ZFAREE UL
float W Decimal ol AHEE 4 & FA I =3 EH5Uth
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02 40
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AP UTh 28R gfowd, At
AT rastA g2 T 02
R Fd o] ARGE A o
AWE 7} A AR oW, Floats 7
Decimal®] 3, I AsE % AT A

gkol 1e-6 BT} 2He g3t A oh9) S A1e] Zpsigko] 18T
dom A A4 F7Hol AHEFH YT
oF3} S o] B3ty 3 22 0, nans= A Y
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il
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g B, FANUT AN B = ARSFE AL AGAL 'g' F 2H U
T NaN o ERA= o E A2 uhg o

A AA =AY AR S A5 AAH5A T8 ZAE FIFTE AL A

34 g S gk

WEE. Al 1002 well A g (1) FAHLE AT s UE2E 72 E 29

U,

o 22,

float®] A%, 1A a4 7ol 234& =Wt
Aol & st e A 2 = s
AL = oA S TAHs ®

Decimal® A%, A AR AWAEO context.capitals Ftol Wzt 'g'
' e} ZE YTk

AAAN &= str() o 89S v W 420 g 94 H ZAAH w=

A4tk

rlr

o] 4L str

.format () ¥ ol et o s-E i F <] v

NE XY .
Hol o 9] s-2u g3} FAFSEH, {3 7F SF7ME A s Al E 2 o] AFSE UTH A& £,
'$03.2f' = "{:03.2f}' 2 HIEF 4 5T}

O

< B dlAlol Hols A3} 2ol Al Al g w = A d gy o
0
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>>> '"/0}, {1}, {2})".format('a', 'b', 'c')

'a, b, c'

>>> '/}, ()}, {}".format('a', 'b', 'c') # 3.1+ only

'a, b, ¢’

>>> '"/2}, {1}, {0}".format('a', 'b', 'c')

'c, b, a'

>>> '"/2}, {1}, {0}".format (*'abc') # unpacking argument sequence

'c, b, a'

>>> '"{0}{1}{0}"'.format ('abra', 'cad') # arguments' indices can be repeated
'abracadabra'

o EOT QA AA 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'

A7}e] o] E el HE oA 2

>>> c = 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)'

RECLEE R ES

>>> coord = (3, 5)
>>> "X {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 57

s I sr thA:

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

gaE ge v A4

= =

>>> ' /:<30}"' . format ('left aligned')
'left aligned !

>>> ' {:>30}" . format ('right aligned")
! right aligned'

>>> ' {:730}"'.format ('centered')

! centered '

>>> ' /[:A730) " format ('centered') # use '*' as a fill char
l***********centered***********l

o\

+f,%-f,% £} HE A A:

>>> " [:+f); {:+f)7  format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

(T sl o Aol Al<)
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(o1 s o] A oA A<

>>> "/ f}; {: £} . format(3.14, -3.14) # show a space for positive numbers

' 3.140000; -3.140000"

>>> "[:-f); {:-f}" . format (3.14, -3.14) # show only the minus —-- same as '{:f};
~{:f}!

'3.140000; -3.140000"

$x, 5o Al eF ok A o= 3k sk

>>> # format also supports binary numbers
>>> "int: {0:d}; hex:

'int: 42; hex:
>>> # with 0x,

2a; oct:

{0:x}; oct: {0:0}; bin: {0:b}".format (42)

52; bin: 101010"'

0o, or 0Ob as prefix:

>>> "int: {0:d}; hex:

'int: 42; hex:

0x2a;

{0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
oct: 0052; Dbin: 0b101010"

4RE A 9 TRAR A4S

>>> '/, }' . format (1234567890)
'1,234,567,890"

H O ixH.
WEE ®H:

>>> points = 19

>>> total = 22
>>> 'Correct answers: {:
'Correct answers:

.2%)" . format (points/total)

86.36%"

[¢]

EEEL RS

>>> import datetime
>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:%Y-%m-%d $H:%M:%S}'.format (d)

'2010-07-04 12:15:58"

A7} 5 A3} Bk HAH e oA

>>> for align,

"{0:{

text in zip('<">', ['left', 'center', 'right']):

'left <!
VAAAAAanterANAAAT

'>>>>>>>>>>>right !

>>>
>>> octets =

[192, 168,

ill}{align}l6}'.format (text, fill=align, align=align)

1

0, 1]

>>> " [ 02X} 02X} { 02X} {:02X]}" . format (*octets)

'COA80001"

>>> int (_, 16)

3232235521
>>>
>>> width = 5

>>> for num in range(5,12):

for base in

'dXob':

print ('{0:{width}{base}}"'.format (num, base=base, width=width), end=' ")

print ()

5 5 5 101

6 6 6 110

7 7 7 111

8 8 10 1000

9 9 11 1001
(== sl o] Aol A=)
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(o] A sl o] A ol A AH)

10 A 12 1010
11 B 13 1011

6.1.4 HWEX 211

Template strings provide simpler string substitutions as described in PEP 292. A primary use case for template
strings is for internationalization (i18n) since in that context, the simpler syntax and functionality makes it easier to
translate than other built-in string formatting facilities in Python. As an example of a library built on template strings
for 118n, see the flufl.i18n package.

HZ8 FAEL2 o2 A2 ARS Bt s-718k 23S A A3 Tth
o $S oAl ZYUTE o] A2 st s B X P th
e Sidentifier &= W3 7] "identifier" & YA 3= A& A AIAE A QG T 7| EA
© & m"identifier" &= WEo|1} ASCII &bl © 2 A 2= A2 L8 9l= ASCIL ==}
(B 23 EAEZ Actg Uk s 22 FH9 A HA 0] AH2}F A= o] AHe] EAR} BAE
TEPUH
+ ${identifier} + $identifier &5 FUTh FESH AR} Z A7} ] FA|AFF o] A,
Zbe] FAIALY] AR 7ol B3t 7FE "s{noun}ification".
TAFE A g2 HA o' s o] S8 valueError 7F AU T}

string REL o] FAESE T} Template FU2E AFFUTH Template & WA =& T3 3

24tk

class string.Template (femplate)

substitute (mapping=i{}, /, **kwds)
DE A S ST, A BADS W Th mapping & DE A Ae) A A9} DA S
712 73 999 GAv e AR GUch Ex, A9 A2 B AN AAE AF
& 5 5T mapping B kwds 7k B Al H AL S50l lE BF, kwds & Ap2] A AL
o
X=X

safe_substitute (mapping={}, /, **kwds)
substitute ()2} B3R 2, mapping I} kwds o A2 BEA| A7 Q& B-$, KeyError 921 &
WA A7) R ¢k Al AFe] ZAIAF 23 BAFE o] 2 ZE JEeb gyl T3 substitute ()
b=, s 7 AR AMSH = AF valueError 8§ €27 Al e s & wHEU T

ThE o9 7k S WAY £ DAY, o] WAL} A 9 S BAA AL A ALS 7}
58 EALS W@kl 1 AR5/ W] oA (safe)” SHEFA G Th THE o m]ef A,

safe_substitute () £ AL T 4+ gl h 2 92 (dangling) 7+ 7] &, & ©]
FA e 52T, # A% ool A AL opd A2l ZAIALE 2ol A RE HEHS 2R

3 FA 57 W2 9 o,
Template AABE AL 27| HlolE o] E7HEE 3L} Al 23 th:

template
o| A2 A template A= A AA AUth It oz, WA A= = AR 87
Ag AN 27t A A &

22 Template A}-& ¥4 2] of ]tk

>>> from string import Template

>>> s = Template ('Swho likes S$Swhat')

>>> s.substitute (who='tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="'tim")

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

(Th5 slTeTATol AI%)
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(o] A sl o] A ol A AH)

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'

F G Template o AB FYAE pStel, Aol BAA BH, TR T R4 EE 9B 2
EE A SR AR AT AL ABA A T 5, I GA A, G 2 A

JEUREES AFAT 5 A5 Uk

o delimiter - Z}2] ZXAE =Yt FEAS UrE‘r‘H% gHE 2AEYUS 71282 s dyth
TAA € 22w o] AL re.escape () E EETEE, o] 2AL 2 A A o] ofofof ¢
Utk 3, Sl A Tl FRAS WAL IS UTH S, e T EAE REEA A B FE 29
S o5 F3boll A oF .

o idpattern - TE 32 EH“}Z] 2 Abe] FAIAY i H g AW ohe A A dUTh 7232 B4
(?a:[_a-z][_a-z0-91*) YUYt} braceidpattern ©] None Q1 3%, o] €L =235 7} = =&

EAANAE 487 k.

Z: 7] E flags 7} re . IGNORECASE o] 7] W] &, | & [a-z] = H] ASCII EA}&} 4 %] & 4= U5

Ut} o W2 Aol a Zel 12 A 5T

WA 3. 79| A A A: braceidpattern & SZ 32 Ao QS W} TH X S ] AFEEHE=EHEO W EHE
Rofshzt] A48 2 e,

e braceidpattern — idpattern T S AF3FA B 225 2 Q2] EA A o w92 Ay 7=
22 None St idpartern & A1-8 51 2 241@uqc1@°maﬂ1»zﬂm°wﬂ 32
REFEAREH YD, o] 2 T, IV JS di ek §ls w Y A AR A2 e s E S B Y
tﬂ‘*~01/‘L]E+
B A 3.70] &7}

 flags- AT A4 ASEE AFAS BHAT 0 B8Y A7FA BA2UTh A REE re.
IGNORECASE YU T} re.VERBOSE 7} 34} Z e 1 A
45342 4.2 vekol gtk
B A 3.20] F7}.

m[o

T, SL o ERFE partern & A7 2 3t A A4 AD S AT & 5 917541;} ol ZA k= 47,
S A ol St A4 2Fo] Sl A4 A ojof FUTE AA 1L Ao ABH 723} 47
FESA Fe Ae) BAIA A o A FFUTh:
« escaped - 0] 1E-E o) ~A 0| Z AAAE AN AU o & ol 712 FHE A A 5.
e named- ©] 152 =Z3 71 gle A AR} o] 22 AU A 2E o FEAE T A=
FHYh
s braced - °] T2 T BE R A AP FAA ol 52 LAY A A Dol FEAG T EEE

EFef A= YT

o invalid - o] TF-2 71 98] TR A A (A 0 2 T PR S R A7) 3, A4 9] mhA 2o
vhebLbof g e
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6.15 =2 &

gok

P
T

string.capwords (s, sep=None)
QIAME str.split () = AHE3le] ©@oJZ UL, str.capitalize () & A& Z o
ZA2 AR BHET, o] FA HEoA ol B L str. join() S AEFHe] AFFUTE AH 7
% 07 97 sep 7H LA L None o] ¥, A5 H 3 Bt B Avfo] A% upH 3 9 T o]
AAG U 28 A] ko sep 7} Dol & Ural &A= ] AHEH U T

&

o
e
i

o rlo

- H

= E A4 (bytes) o]l B = A5k 284,
EAEL £38E 5 Uth &, FUZE EAE S HlolE

X 3}
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\
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o L

2% SyntaxErrorZbE Aolghs ol 7oAl
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o5
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o
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N
o
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k1
)
ox
rd
v
£

A g
o Y

& (raw string) E7]H & AH&ote AYUth 9 €A <= '
v
[}

o2 Aels A FHUTh Bebd ranme 1\ 1% nr g

r
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N
N
M
rlo
o
2
ifieA
A
i)
i)
=

rr
—r
il
2
M
2
12
o
K
Z
D:

lo

Mo b St
ok
[o
£
o
o
rir
rot
il
B
gl
)
A
A
A
-
e
L
o~
[o
fu
:‘,ﬂ‘
r
rlo
)
e

o Tl
N
i)
filo
>
ofo
ol
2
)
o
X
Ky
[ r
Fu =
£
et
ot
R
Iy

949 M AER A8 4 9Ths Gl Fol a0
7 QS she ukz 7 ol A e, AN WAl 24 v

Srr w2 %

o

y L4z 2o

)

357wk A 9l L ek,

Al 2f regex RE-2 3EF ehol B 2] re REFH TAF = APIE 7HA AL AR 371 753 o EA S

e

6.21 4 EH-

AFA (EERE) S AR S £A4D G ARG Tk o] BEY B4t 54 FA4Go] Fo A F 743
A A BT 4 YES FUTHEE Fol A A7 0] 54 EAAH A=A, A7 2L A2

FUh.

 ASEB7F B 34 o ¥ ABE A4 Slu T
S} QX3 EA4L pg 7t ABZ LA F ek o]
AL AL B SAUEH 7 RHE AL, ASLB Aol <)
Yk mheba), BAs B FAl e of 7o) A E A7
FUTh A2 o B3 7 A B A )

7 A 2E F2E A gE o
A% 2o H gt 7R Ao Al F4E 5
2 Friedl # [Fric09], == A 3pd 2 2H/dof &3 A9

O

RERTAE FRFAA L.
5141 2] 8 Ao T g 2hekek o] o] ol U Th o APA| S A M9} T A3 A7) regex-howto B FE
a4 A 2.

AFAL B4 EAS AN EAE BE ER B4 QSUTh A, B 007 2L gjRES) du
2AE 1 e AU 152 B A0 AT Quk ERE ojo] 2 5 o)A,
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}_1
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e
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il
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2o A&, REE (& W3k glo]) °1 =9
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Qub Ao ST AL, 2 S e

a 2 5 U th o2 SHe v g8 A0l £ Fu Al
29} ThE 79 e 1A REFS T 5 A5UTh YR B F A e e g
BBE AL S ABUTh A Fo), B4 (2:a(6)) L oA A ar BAT Ao 2 whEE & A3
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$ ALY Eolu A E 29 N A uE A Zb)f 017‘4%}1 MULTILINE BEAE 78] 22} o
NAE A XFU T} foox “foo’ & “foobar’ & BF AX| A7) = vld, A1 A foosE ‘foo’ TF Y X
Ut FFEALE, 'fool\nfoo2\n' oA foo.$E AMTH foo2’ & F4AH R X AR,
‘fool” 2 MULTILINE & 011/‘1 AP YT "foo\n' A T $E HASE F 7 (W) LA 7}
‘%}7&5“4"/}: St 8 A Al e stube #AHE Eoll.
* A3 REZ} A8 REQ] 7453k 3 g2 03] o] A9 w3} X825 huth ab* & ‘a’, ‘ab’ & ‘@’
th2oll dojo] 9 b’ 7t o= A AFTh

+ AT} RE7} A3 RES] 13] o]n,] WHE L A 2SS = U T ab+e ‘@’ TR0l St ol Ake] b 7 2=
A A FUTh A ‘@’ o= A A st

_4
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—

1
rﬂl

? AT RE7} A3 REQ) 0 = 1 vh2 3} A X352 st ab?= ‘@’ U ‘ab’ 9 A X gt}

*2, 42,272 "x' T4 AN ‘o‘]—?ﬂ?(]'% ‘t'l:‘%‘grz] eedy)?qu‘/]— 7]———‘6]--5].1::]-0 2PN =01 OE]/:{I@_]/‘ID}

e ol EZ}O] v R 512 k<S5 UTH RE <. *> 8 '<a> b <c>'QF A XA 7] H, '<a>' 7} ol

AA FAE G A gt shg A Fof 2 7} B B2 2 (non-greedy) T== F A (minimal)

Htal o g AXE AU 7Hsstd A2 EX7F A XYt RE <. *2> & ARS8 '<a>' T
Qg o,

{m} A3 REQ] B &3] m B A}

h

m]m
ey

7F QAGFES AU A2 39 °‘le A REZF LA 81A] A
= A3 6749 rar mz}g} I 5A B, 5719 Barebs AX5HA ke

{m;n} AARES HYRE| mo| A n2tol o] A& 52 whmt JHSFES FU S 50),a(3,5)
=3A 5749 rar FA AA T me kSR B35k 00) 2| A H L, 1 g A B ket
ol ABH U oS 501, a{4, b= 'aaaab’ 1000709 'a' £} b 7h A A SHA|
‘aaab'E DA A btk Bule ASE & feith 194 eed BRAL FoIA A

{m,n}? A} REE 413 RES] mol| A n Afo 1-4 7153t gk A2 wtE 3 A X E Tt o] 2L o]
sk 2ke] ‘ﬂl g4 HAYYLE oA & 62 A TAFY 'aaaaaa'odl A, a{3,5} =570 'a
TR} Ak, a{3, 52+ 3719 TZ}“P 2 2] 3y

EAE o] 2 o)z A (1,

o
-

\ =

T2 e
LGP Ut} EF Al @ 2E ool A A gt
g EAE S AFEE] E S 3R v, oM o] EAE e oA o] AaA o] A|AAZ
A LA E AFS ST RS 7Y ‘V‘Alﬁ olaA o] = AP AT} ho| M O] FF B A 7)o 93] 9l
AE 2] ko, J SeAL} & FAVF A FAE O £ YT 28U gfol o] A Al AAE
At o EEfAl= F A v E o] of U th o] A2 H3etar o|d 7] o {7 w2, /M
G 2 o9l d FAE S AFS S dlo] EHUTh
[1 ¥4 AS b= o AR yth J 3 kol A
e TAENEACE I E S JdFUL A& E9] [amk] £ 'a', 'm' Bt k' e} AT}
e B U= 2 ZEH F EAE FIEAOZ YR S A5 YT A E 0 [a-z] =
BEE & FA ASCH 2k} A8, [0-5]1[0-9] & 0004 5971A] 9] BE F AFg] =212}
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QA BB, [0-9A-Fa-£] & BE 16759} LA FUTh -7} o] A7 o) 2 A 25 A1} (o] & &
fa\-21) A WA} vbA e B2 WA E (o2 So] [-a] v} | SE
ek,

= A Dx

o ST A AF Ul 58S Y& AAFULE oE 9, [( = gHE 22 (1,
et EE ) ' DAY

o \w i \s(olehol A U th et 22 FAF S 2% AP ol A 8 &H AT, DA 8= A
—ASCIIUrLOCALE R 7} 8 53kA] 0 wet &)

o U] ol AA 2 EA= AR F(complementing) & Vs o] AT = AFUTh HT A
WA ZA7F Ao |, §5‘°11+5}1°}°‘3‘:“27P° s ,[A5]L'5'E
A& e 2= EAe} O‘Z]H}U% = "MV EAYTS EE FA dAF YT = A A
HAY A7} obd wf) S 9 U] 7P HD}.

o Tomatchaliteral '] ' inside a set, precede it with a backslash, or place it at the beginning of the set. For
example, both [ () [\1{}] and [] () [{}] will match a right bracket, as well as left bracket, braces,
and parentheses.

A rlr

C GUTE A% BE#18 oA Bk 50 AT AF A9 Aol Tl F748 4 9)
SUTh o] AL EH S AR Z, o] AA S &0]3}A 7] Y&l - FutureWarning©]
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fo of, 1y i
ol o fob
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4y =
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|o
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Ir

(2...) O1AL B EAFALTHABA GOB 1 ( Do 2 -
853 UA EA L I Sluisel 79 2YE A AU
Syt o] 739 st 5 4ot o2]= (?P<name>. ..

(?ailmsux) (A3 'a’,'i', 'L, 'm', 's", 'u’, 'x' 9 B2} = s} o] A4
Suith BAE A9 Sel 18 Al Aol thal 48Tk re. A (ASCH
FAD, re. L(ZAL F5F), re. M(AE &), re. S (B 01 BEZAS} EA), re. U(W‘JZ": dA) L
re.X (/A 2E). (EEHZ 25 Y& dg=E o] dH5yth) re. compile () & 5t flag QA AHE
ARae A, A A9 ARe BAIE TR Aol $EFUTE B A A £AL

ol A Aol AF&8ll oF F .

MBEY W TR A BE Ao AFA% AAHAW, 187 LA PR EALS

SAe T 23 A Eol APl A BT 5 fs T

(?aiLmsux—imsx:...) Ag rar, 'i', LY, 'm', 'sY, 'u', 'x'9 B2 07 o)A, A" Ao
'k Fe] i, 'mt, s, Tx! vO}‘/PO]”-/] TZ}7PH}3}—°—‘45})TZ}—°H‘:‘ SH2E At
“4 A 7ol o s ”760}711%731715“4"/} re. A(ASCIIRF G X)), re. I (A o] ‘j/‘]),re L(=AY

) re.M(8] &), re. s (HBo] RE B9 dX]), re.U(HFYUIZE €)W re.x (A RT).

(%HJ%E% W&ol A= of °7A‘4‘3‘r)
B rar Lotk O G 48 A WA, 9 AT 1A
2% QEUTH B4, o 3 St dekel 1ol e, 1AL S AE 15l dX BEE
A7 el gyt v‘/]iE A (2a:...) & ASCII & %lili?q@rﬁ}"’ (2u:...)E=H
FE AR E AUt vlo]Ed siRoA (2L:...) = ZALF 5—7‘ A= Hghstar,

ot

o}i cr

rlng
2 o

Y

>

=

©
°
=
vl
dlo
rlo
r i

o

.
ot

O>"
=
NQ rlo
S
o

F
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(2a:...) & ASCHL A8 X (LG 2 ABFU o] AP+ F Aekel TFol hsh A v
A8, Aelo) 9X BEE 2F ol HAFh

WA 3.60 F7}

HA3TAA MA: 74 'ar, 'L 2 "' & IFNA AT 5 dF YT
(?P<name>...) AW FZ} FASA R, A5 DA sk RE 2ZADL V)5 IF olF nameS F3
AA 2~ T JFUTE IF ol 52 FRSH st AR o of 8t ZF 15 o] 52 F A Yol A
stRE Ao FUTh 713 252 M IFo| 7= FUth ukx] 25 o] o5 EA &2 AAH.
ofF At AF2 A 7HA EHoAA FxE 5 d5Uth sEo] (2P<quote>['"]).*?(?
P=quote) ¥ (5, F2wtFx U ZWFE R 188 AL 4 A)
&= “quote” Of| C{ St &A=& F O R
ﬂo ERSER
A A + (?P=quote) (Hol=THZE)
o \1
Q) %] M % S 3 S
A2 AA me A2 . m.group (' quote )
e m.end ('quote') (%)
) ° A2 A = FAFE ol A
re.sub () Y repl AAE 2 F ol A . \g<quotes
e \g<1>
e \1
(?P=name) °| 5 Ut LFA Ne JIF=X; nameol gt o] 59 HA I1FH A5t G2EQL AAFH
yrt.
(?#...) 4, 2359 Y& <3 FAFE YT
AR A T EAE S AR A= FFUTh o] & ulg 7] oA

(?=...) ... 7t F dA st &
(lookahead assertion) ©| 211 Ut} o & £9°], Isaac (?=Asimov) &£ 'Asimov'7} Fu}& w2t
"Isaac ' EAFYL)

(?'...) 7P AR o AT o] A2 A A v B 7] o XA (negative looka-
head assertion) JUTH A& £, Isaac (?!Asimov) = "'Asimov' 7} WER & vk 'Isaac
'3 A A g o

(?<=...) TALY A A ol A A oA B ... e AT Yo AFYL o] & F

o] =] 5 o} B 7] o] A (positive lookbehind assertion) ©] F/]—_Tl Ut FHEol R 7| 7F3EAE WS

X
o

37

3 EFE o] QXA 5] W o] (2<=abc)deft 'abedet' oA AN FHUTh
Z23HE s d2 14 dolo FAE T A of FUth F, abctalbe JE&H AR a*2ta{3,4}
£ 3854 eUth FHA HEokry] ol NP o2 AFBE s E e P = BAde) NS
Ftoll A X 6kA] kol TSI Al & match () FFHTHE search () 55 AHESH7|E 98
Ak

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')

>>> m.group (0)

'def'

o] ol A= Bfo] &t Tol & HFUth

>>> m = re.search(r' (?<=-)\wt+', 'spam-egg')
>>> m.group (0)
legql

WA 35004 W7 24 dole] 1§ Bl tha A9 0] F7hs gtk
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2

(2<1...) EALS] A 917 ol ... 9k] A7k o AT o $AA 5 Foli
XA (negative lookbehind assertion) ©] 2+ 11 U TH F A & Q) F Zol B 7] o)A A} upz 7t x| 2, 235
e g dolof £A L dX ok Gtk RAAQ F Bt ol d oz NAste e
A 2 A2 el AR F 4 Q5 T,

5

(? (id/name) yes—pattern|no—pattern) o3 idi} name2] 15 °] 9,,\ @ es-pattern
B2 ko™ no-patternd X5 2 A] =Yt} no-patterne A _lo]uq Aerg 2 9l
Ut A& 591, (<) 2 A\wt@\w+ (2:\ . \wt) +) (2 (1) >1$) & FasHA] &2 AAw g A of
Hold], '<userhost.com>"' ¥ 'user@host.com'¥} ¥4 X8} A4l '<userfRhost.com' o]}
'user@host.com>'IE= A XA FH U]

B4 AP2aE 1\ 19 okd 55 BAR 2P UTh Dk AL ASCI 52t ASCI 247} b
AT REE = A £ AAFGU T A8 Sol, \s= A 1519 A ok

\number 2 WEY 1F W§T} AN FUTE TFL 1RE WEA ALY A Sof, (+) \1
2 'the the't} 155 55'9f AATA W, thethe' ot AR A &Lt (18 LERe
RFAFAA L), o] B AAAE R 997] 1F F Skt AAsHE vl @ A58 5 AU,

number 2] 3 Z}2 —’F7}0°l Ak, number 7} 3 X}?\—*r“‘, I% QA2 A=A a1, 834~ gk number
S e 2Rz g ULk B FHaY 18] QoA E, BE A olaFA oIt AR
A8l Yt

\A Ex1Q o] A7 HEo A vk A X g

\b ¥l Exd 3} A2 5}A| 0k, tho] o] 220t Zofut A X g th thol= tho] BExpo] AlAAag HojE Y
th P Ao 2 \bE \we \WEA}F AFe] 9] (2 I WH), T \wel EALE Al Z/E ALol o] BA=Z

75-491/]3]— Z r'\bfoo\b'E '"foo', 'foo."', ' (foo) "', 'bar foo baz':= & X s}A] 9l
'foobar'Y 'foo3'eE X SHA O}Aqr/}
EA R SURE A5 A} FUILE NHoIH B = 20| A, ascrr ELE A-gdto]

WAE S AF U LocALE ) 2 7F AREE W, o] BA= fﬂxﬂiﬂl"“’ﬂ«lﬁﬂ AAg Ut &4
H ol A, shold el A BlH B e T84S A, \be Wad ol EAE YR Yo

\B thole] Al ol it Zofl 4] ¢S wiwk W £ AXFUTE F, r'py\B'E 'python’, 'py3’,

'py2' S AABA T, 'py’, 'py. ' EE py! She AN FA Rruinh \BE B \b9 utrho| 2
 RUTE Y gho] Ap= FURE GAt DS YU A5C11 U 18 g WA T
Stk rocars B 17k AL H A Bo] AL AR 27Dl o3 25 F Uk

o

b

\d

FUZE (str) AL of: ZE FYIE A RS, FUIE FAHF INd 9 2E AP 9 o
£ (0-9) 2 OHE B 54 FRR UL ascr B AEHE (0-9)

< [0-9] ¢ FSFYTh
gt Utk ascrr 18 AMSSHH

\D A xA7} of

\s
FUZE (str) AL wf: FUFE F9 Z2([ \t\n\r\f\v] 2} B ThE EA5, ol & S0l &
L olojo| A Elo|Z a5 F Ao o5 AAE Eal S g Ay Olﬁ(non—breakmg spaces))
St AXFUTh ascrr 2 A7FAREEE, [ \t\n\r\f\v] T L X T ]
8| E (bytes) S &Y wi: ASCH 22} oA Mo g 2h3ote ZAket AT o] 22 [\
t\n\r\f\v] ¢ F5 U}

\s B EA7}obd BE 2Ae} APk o] AL \s o) W duth ascrr B 18 A HE [
\E\m\r\£\v] 9 55 g ch

\w

FUZE (str) Bl Y w]: Matches Unicode word characters; this includes alphanumeric characters (as
defined by str.isalnum()) as well as the underscore (_). If the ASCIT flag is used, only
[a—zA-20-9_] is matched.
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8H]) E (bytes) SHE1 Q) wlj: ASCII £} A 3o A AR HFeE XS G leéMD} o]
[a-zA-70-9_]1 9} S53UTh LocALE Z e 18 AFL3tH, A 2A dolA =2}
ke BAS B & X Th

\W ©o] F27F obd BE 248 ATt o] A2 \we vttt ascrr 27 AHSEHH

["a-zA-20-9_]19} 55 3A Ut LoCALE ZH 1E AHEoHH, EA A Lol A AR S

St A EE S A9 e A X P

\z A+ Zolk A h

sholl FAHE eE Dol AUsHE YR FF o] AAolmt AFA T R4S Wl Stk

A&
2 7

-

A5

Mo mlM‘l

L2 o of

\a \b \f \n
\N \r \t \u
\U \v \x AR

(\b& ©o] ZAE Ueti & vl A= v, 22 S el & ol A ek il A3 o] A7 2 o) w] o] -2 SHA A £2.)

Nut, U B AN o Aol E Al Fla s U SE A Ee A A4 g Tk vt = gl A
QUTE & 4 Gl ASCIN -7} o] 227 o] = L350l AL§-57] 913 of ksl o] 9o o ef 2 Al g Utk

Sl adolze A9 Fu0R AT, A A £ 00l A 31 805 e d 8
A ol 2ol n e XU, 292 o w, 2F FE YUtk 24 AL hIAA 2, 835
EPE Rl e

A 33004 WA \ur ek ' \U o] aA o= A F AT E T Yl U T
WA 36004 A '\ '} ASCI 2AZ 7FA4H & 5 e

H A 384 M "\N{name}' o]2Ao]= A]—?ﬂ/_\_7}$-7 FHAdFUth A€ g EH np A =2,
ol d+= FYUZE EAHAE &9 '\N{EM DAS

rlr
=
v

E
fu
o
)
A}
v
v

6.22 2= LHE

BEE2 2 7A@, A R A E ATtk 5 5 IR A9dE AL BRE Vs #E
WAZe B WAL R ALoA e 38 me gL 34 AndE FAS AS T
Yt

Flags

HA 3694 HA: ST 4= o)A enum. IntFlag® A B ZF# 22 RegexFlag?d AA~EH QY]

re.A

re.ASCII
\w, \W, \b, \B, \d, \D, \s @ \s7} AA] $UFE dx] thAl ASCII A& A= 5 T},
FUZE sfeof gk 2ju| 7} Q) 2) oo uto]lEE g A= FAFE YT ek ST (2a) o HFH
Y th
o] A HVJPM TS AN, re. UEHIE (T re . UNICODES}F R & M A (2u) &)
3] A A T, stol M 30| A= EAE O thet A7} | EAH R FUIECBER (18] {1
AA = H}O1E°ﬂ°ﬂ 585 A gEUth 28 syt

re .DEBUG
AL Aol st 1 AR E FAFYTH

re.I

re .IGNORECASE
H/AFAE FESHA = EAE F3F}UT (A-z2] 9F 22 F4 2 27 E A Y h
re.ASCIT & 17} v] ASCII € 2| & H]%“éi}%}ﬂ ‘Eét?}ﬂ AFUZE X (7FE 07 ug EA))
7F2HE U re. LOCALE Ze 15 ARS5 A] ¢b+= 3h @) 2A I o] )19 &3-E WA A
ks uUth Qlekd S (21) o P FUTH

et olzrel 227 gl ok

of
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SUZE HHE [a-z] Y [2-2] 7} IGNORECASE Z 2] 12} &7 AF25 A, 52719 ASCII 242} 4
7R €] 37} v] ASCII B2} & x)ghth: I° (U+0130, Latin capital letter I with dot above), ‘1 (U+0131,
Latin small letter dotless i), ‘I’ (U+017F, Latin small letter long s) & ‘K’ (U+212A, Kelvin sign). ASCIT
SN AREEHH, A ‘@’ oA 2’ 9F ‘A’ ol A 2 v A F

re.L
re.LOCALE
\w, \W, \b, \B @ th& FA& T34 = A& A = °‘°ﬂ SEJFEE TrEUTh o] &
e vl EE oA AHEE = U EA Y W AUSS AF A o] £551aL, g Hej
Shube] 2 A (culture)” B A 2l 3ol ] = 2 A Qo] Al vk EAelm 2, o] Zo) 29) AHE-S AFIA
YAZF 718 0 % ol o] 4345

sy ol 3004, FUZE (st) el A FUZ=

o e 2AL/AAE AL 5 dsuth Akl ST (20) o ST FU T
WA 3,604 WA re. LOCALEZ v}o]EQ Ao Wk ALG & 4= 9l on re.AsCII9} S 3HE 2] OF
Syt

WA 3700 A AA: re.rocalE 2% A" A4 AA € v Ao B 2A Lol
ofEotA AFFUth A sk AlH Y 2AL v A Al dFE FUh

re.M

re .MULTILINE
43D, W EA s BAD AR 7 B9 AR(F F UHE WL o)l A AA
AL LA o1 TG B9 2 2ol B2 UE AD AN AT eHom
BRI A2 BB A F L, 15 = EAD T EAD 2o 9l (Arhe) & wlE vE
ol A dA gt ekl Fef L (?m 1 sy o

re.

re .DOTALL
ST AV E @RS 288 BE A A EE Uk o] 1t @l "=
94 AT BE A AT U At ST (2s) of sFHYTH

re.

re .VERBOSE
This flag allows you to write regular expressions that look nicer and are more readable by allowing you to
visually separate logical sections of the pattern and add comments. Whitespace within the pattern is ignored,
except when in a character class, or when preceded by an unescaped backslash, or within tokens like *?, (?:
or (?P<...> Forexample, (? : and * ? are not allowed. When a line contains a # that is not in a
character class and is not preceded by an unescaped backslash, all characters from the leftmost such # through
the end of the line are ignored.
AL HAFY AN T The F AT AAE 5 H 02 222 Ttk
a = re.compile(r"""\d + # the integral part

\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile (r"\d+\.\d*")
Q2hel ZeL (2x) of T

Functions

re.compile (pattern, flags=0)

AFA g A AR 2 Aok g A AdE ofefol AWE & match (), search ()
9 e EE AN 7= o AL 4 5o

-2 flags S A 3ke] £ 5 AUk e HE OR(| A E AH§ 3ol
e WS ES 29T 5 As U

prog = re.compile (pattern)
result = prog.match(string)
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sged 55U

result = re.match(pattern, string)

AW AT A0l B mz o)A o] WA E w, re.compile ()& AL ST AT ATFA
AR E A Asto] AAHESHE 2ol B A YT,

H3: re.compile ()T RE $F 4X T5o AL F H 2 9 H
S, o o) % A AR AT S Ze g e Lol of

e}

re.search (pattern, string, ﬂags=0)
string= ‘5o 278k A4 pattern©] LA k= A WA A A& 3, thS8kE L7
Sk BRG] of S o e LA 5 22 one 2 MY
AAANA 2017109l YA E = ATE ke Ao £ 314 AL

re .match (pattern, string, flags=0)
string Al ZF B o A 07 o] 2] A7) A 4] pattern}F L A 'GPE’*;, i LA AAE v Y
T o] 3} QX 54 eho W None & WBF LI TE o] 242 Do] 7409 AR b thE T 2
EELEREY
MULTILINE REOA L, re.match ()& 2 9 A& FiLo] opy et 2 d 9 A2 FiEof| A vk
QX Gl £934I 2
string®] E S XA dH

Z3HAL).

frt
AL

o8, thAl search () & ALY A L (search() ) match() = 2+

re.fullmatch ( pattern, string, flags=0)
213 string ] %74 patternh A3\, 5= < 7] 44 & WG EApD o] AL 7 X 5
#] 90 ¥ None & ¥ TE; ol 1.2 o] 740 A 9h thErThe Ao 931414 2.
WA 340 27}
re.split (pattern, string, maxsplit=0, flags=0)
string2- pattern 2. 2 5 U T} pattern o A ZZ51= B 7 AREE H 9 € e SR 47}

| ~E ] JE & WS Y th maxsplit©] 0] OM W, 2 o maxsplit & & ©| %“JJ AL, W 2] E A} o]
RS U}Xl ok g 4= WkskE Y}

“ rln

>>> re.split (r'\W+', 'Words, words, words.')
['Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

FEA ERFE 150 91 EAD AS FRA QA Y, Ao W B4 AE U
BAd9] 2ol B3| H = oA AU Th

>>> re.split(r' (\W+)', '...words, words...")
[, '...", 'words', ', ', 'words', '...', '']

aRHo, TR T 24t P4 B Pl AE e 2 o) oA B AR T
[e)

s ol th 3t Wl (empty) 2= o] Wl LA e} A A & ww FAL S I U

>>> re.split(r'\b', 'Words, words, words.')

(', 'Words', ', ', 'words', ', ', 'words', '.']
>>> re.split(r'\wW*', '...words...")
['l’ l', ‘W', IO', lr|, ldl, lsl’ l', ll}

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

>>> re.split(r' (\W*)', '...words...")

T ' v T T Vgt T ' U T LI | T T T T ot v ' T T v
[ 4 L 4 ’ 4 Wy 4 oy 14 r, ’ d! 4 Sy 4 14 ’ J

WA 31004 AA: A A flags AALE F7HA ST

HA3TAA WA N BALT 9 B 5 Qe H o FRSE DS ARG

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 37014 W7 o] 917 ke QA= ol Al ol A wlo] Qi A A Fol AAE 4 AT

re.finditer (pattern, string, flags=0)

string | A H X A] 9= RE pattern 2] ZE 4 X ) .
string= AZE o LEZOE A0 HI1, A= 22 SAHE g Ut ¥l X 7F Aol 23

.

WA 37004 WA w0} 97 S YA o] A oA wlof Y= X AFo) A AT 5 AU Th

et
ne
E
)
—_>‘i'1
e
[
i
k)
rlr
-
a
e
o,
vl
fru
o
I,
e
%'
kel

o, L

re. sub (pattern, repl, string, count=0, flags=0)

sringel A 31 A 9= patern] /18 A5 A Srepl ARS|o} A2 FAL S WA AL
37 231, sringo] WA A 9k MAHUYDh repl& AL B4 8 5 5o w4
o BE o 2o A o] aA 2 AP HUTE F, \n B AW EAZ W 1, \r& 72l A
PO WMEH 3, S5, & 5 G ASCI 24 o 24 o] 2 15 A-§3H7] 13 of k] o] 9]

Sbey A 7] gL o] A7o) T AT) = QG LT \63} L

v dE= AR o9 2e e
AShe i B4R AP g 5

>>> 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] 9, panern®] AA A @= BE DAkt S2H U o] e T I AA A=
oL, A% FALE HRFYT oS 59

>>> 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 2Ad w8 249 4 e

GRS Ou}count— 2 8kg e B Ao =Gtk count= 27 OP‘/] Aol ok Pt A=k
H AV 00|, BE @A o] X Eg ch sl that Wl I X o] Wl x|} A A oFS wf v
ARH DR, ub (15, 11, Tabed’) & '-a-b-—d-' B MEEIT

EA Y repl A7 H, A 8 4 o]
) = HOE%AU}nameO]B}“Z—r—Oﬂ SIPdRe
9% NEE A8 FUTH mebA \gezs = \2

o] Z o} A X 9 of, \g<name>+ (?P<name>..
=AD& AFS U T \g<number><= | &
S5 AT \g<2>08} 22 A Bol| A Z T 5]

x,e rTr 3
-{m
s
40
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FFUTE \202 5 200 T3k el 2lHE 4 10 o] Fo 2= o] ofzl, I5 200 o gt
Fxzz gk 932 \g<0>2 RES A8t AA 7 & AL S A&k

WA 3. 104§ A A flags AAE F7H5 U T
WA 35004 WA GA A GFe 1F2 W EAE R AP U

WA 3.600 4 W7 partern®] '\ ' &} ASCII 2 A} (letter) & /3 H & 5 §l o] 2A o] Z= o] A of &
dyth.

WA 3700 A HA: reple] '\ ' &} ASCII Z R} (letter) 2 LA H & 5 gl o] AFA o] L= oA of| 2] Y
Yt

A 37004 A7 ol thek Wl AA] = o] e nlo] YA 2 DX & AH & o A2FH U
re . subn (pattern, repl, string, count=0, flags=0)

sub ()&} & AAE 35} A U 5= (new_string, number_of_subs_made) £ ¥F&3HY

t}.

W 31004 WA A E A flags A AHE 275U T,

WA 35004 WA QASA g 15 W BAGER ARk
re.escape (pattern)

patern A 55 EAE o) 2A )= ARG, o AL A7

Qoo Y 2AAL AX A7 H e 490 §2A L. o

rulm Jz
filo
4
X9,
rr

W e £ A7 2 35 o] 9)
15“

=
=

>>> print (re.escape ('https://www.python.org'))
https://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$%&"*+—-." " [~:"
>>> print (' [ ]+' % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 ! \#\S$2\& "\ *\+\=\.\"_"\|[\~:]1+

>>> Operators - [I+Y, l7¥, l*l, l/l, l**l]
>>> print ('|'.Jjoin (map (re.escape, sorted(operators, reverse=True))))

ZIN=INHINFNF [\ F

o] k= sub () & subn () 8] X FAFL ol ARESHE SFE B, o S AIRE o] 2 A o] Z &f of Y
T} o & 5

>>> 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 WA EAE B ol adlol= 5 4] g,
WA 3TN W AFA A 5 A% o n)E 7bA 4 Qe EA o 27 o= YTk AR A ow,
' >

v v"l’v%v’uvn,v,v’v/v’v:v Tt <v’v=v v ','@";l‘”"“_‘l:‘]‘_ ]é;“o]_ﬂ]]%];g

qq— 14 ) )

re.purge ()

PR DS KRS =
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Exceptions

exception re.error (msg, pattern=None, pos=None)

o1 70 gl g4 & shijol AH Eapdo] f 7% A A 0] o A} ()8 o), A o] FA) e
257} 509 4+ A5UTH Aot} AX) ol T o &l 7 BT wl BASH= o 9. Ao
Shelste] X7k EeE A e wf o o H A SHA & FFUTh ol ¥ Aad ol e e 2L
F7h e HES gtk

EUNE A L ol 2 WA A

pos
Aot o] A3t AAE 7He] 7] pattern®] A 2 (None & 5~ 9}

z)

Jeh.

6.2.3 ™4 A

Ao AR A7 AR S T WA o =L HES QAT

Pattern.search string[ pos[ endpos] ]

string S 53 22 3ko] o] A7 A o] X 5H= A WAl A A F R, ohg 3
G o] 9 A% He T AH 544 90 W None & B th; o] 2
20]7H0Q AA & B A th2rhe o] §93H41A 0.

A A7) 8 DHRF .
2] ol A ol A

rlo FIF
o 12

AeA F AR w7 W poste AANES A ZE Z2AE 9 AP AE AFFUTH 7122 0dYth
o) Ao BRI Sebol Yot AT AT FEIHAL gLtk 0 SE Brbs Bapd o] A
AR RRAY G AA oA LA TA W, AN A G Aol A W= A DX FA £ ke
Ut

A8 7} W2 endposis £ % o714 A4 88 AR T £ AL 0] endpos £ Dol <]
AR HFE o], = 27 —AoH poso| A endpos - 17FA 9] Ex1et AAE YT}, endpos 7} pos &
oW A= Psuth 18 A owl, 7t Ao H A4 AA Y W, rx.search (string,
0, 50) = rx.search(string[:50], 0)<% 353U}

>>> 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®) 30 A 07} o Ake] EA17) o] B A3 A 38, G 2 A& WA T 2
Fo] &7} AX) 5] k0 W None 2 MHEHIU Th; o] A2 2o] 71091 A o ThEuITh,

A A pos} endpos 7| M4 search () MAE A 2+ o) n ¢ Ut}

>>> 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®] 4] Ao A X E FOoH WY, hAl search ()& ASFA AL (search() T march() =
Z B A Q).
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Pattern.fullmatch(ﬂﬁnngosLendmn]])
AA string o] ©] AT A3, AP LA A48 B BALo] 3| XA
¢ko ¥l None & WHEHEHU T ] 21 Bol 7H09l Y2k chE T

/‘\jIE_HZ_q'posﬁq—endpos UH 7H %—T——E— search () u'“/ﬂ—t—:—oﬂj‘i-ﬂ' Q%ﬂulﬂqq—

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog
n

>>> pattern.fullmatch ("ogre™) # No match as not the full string matches.

>>> pattern.fullmatch("doggie", 1, 3) # Matches within given limits.

<re.Match object; span=(l1, 3), match='og'>

WA 340 F7}.
Pattern.split (string, maxsplit=0)
split () 4o 22|, o4 d sidS AL
Pattern. findall ﬂﬁng[pos[endmn]]
findall () &k FAEH], Aot s S AHE U th SHAIRE search () AR A =
A 8k5h= A B 2 pos 2} endpos W 7)) 4= oS 9y th

il

Pattern. finditer(ﬂﬂng[pos[endmn]])
finditer () o FAMS, A9 A HE S AR FUTH AW, search () AH A 993
A @ksk= A8 A pos <t endpos T 7l W= EobE U o

|

Pattern.sub (repl, string, count=0)

sub () B 22, A5 AE AL AT
Pattern.subn (repl, string, count=0)

subn () e 22, Aodd e AU Th
Pattern.flags

A A2 ZH 2. o) AL compile () FolRA Z 1, 4

Heo] FUTE 29 Y o UNICODES} 22 BA A S 19
Pattern.groups

sHelo] 9= £% 18 4

fn Lo
o
i)
(o,
3
&
W
Nk

%
z2

L~
L

Pattern.groupindex
(?P<id>) 2 AYH 7|% IF o] 55 2% WE ol vigste 9M e el 715 a5 0] AHEH
A gFew gAY E= Ao sy

Pattern.pattern

EEEEREEDEE

WA 37914 WA copy.copy ()& copy.deepcopy () AlFol F7HE AEUth A3dd A4 A
A= AaA ol gk 3 th

rm

A+,

A2 A= FAELA FTrueE 7HHUTh match () @ search ()& LA 7} 91 v None S WH3}7]
]l Fofl, Ztstif Fo 2 X7} J=A AALS = JdFUth

match = re.search(pattern, string)
if match:
process (match)

A A= oS =g e HEE ALk

Match .expand (ftemplate)

sub () HIA =N == AAH, HEE EAL templatel] o SN A B2 Fsto] 2 2
A2 WUt \n#} 22 ojaAolzs AR AR WEE I, A A2 (\1,\2) ¢ o] &

At AFZ (\g<i>, \g<name>) & 3| F 159 o2 A BH YT}
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—

A 3504 M AABA i TES N FALR AT ok

Match.group ( [group] ])

A3 e] ShLf o 4ke] AH 18 wEkgU ch B clzprl ow, Avke Bl ERd YUtk ARt
helel AW, A3 4 Shtel BRol gle REYUD. A} o W, groupl ©] 783420
ST (AA QA7 - U O, groupN AL 7F 001 B, 815 9hek ke A A7 B AU h A
A2 e W (19910 GoH, AT 252 52 153 A FALA T 15 W)
=TolAY Hdel o IF FET AW, IndexError o2 7 AU th s d o] A A4
e REo| 15 o] ZgE o YoH, 3% ATH= None AU T LE ol 7] W AX ek e
ol £33 of 90w, mhA| o A X 7} wkekg 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')
gatAlo] (?P<name>...) W& ARG S, groupN A A= 5 1522 I5S 488k 4
B9 45 AT B A AU D E o 50 N BEA GO, Locensreor 9
%*3%‘14 E‘r-
8] Bl o
>>> m = re.match(r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first name')
'Malcolm'
>>> m.group ('last_name')
'Reynolds'’

JEYE AL AYLE FEYSE 9

o
°
o

>>> m.group (1)

'Malcolm'

>>> m.group (2)

'Reynolds'’

ol olel W XS, vk AT A A S gl ok

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.

>>> m.group (1) # Returns only the last match.
|C3'

Match._ getitem__ (g)
o] & m.group (g) ¢k ZHFUth XA /N 25l o GA AN 2 T 5 AA Fch

>>> 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'

B A 3.60] &7}

Match .groups (default=None)
Lo A sidell Qle 259 #7744, dX]2 RE AH I5S £3dste 722 W UTh default
AA= LAl FolshA] -2 7ol A& %HEP, 714 3k None Y U th.

dE &4
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>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
('24', '1632")

et 254 T ol Fe) BE AL YA 02 BEW, BE TFo] Ao FolsA S
1<tk o T8-S default A7} 7 301 2| 4] $h= 3 7] 2 g None o] FIth

>>> m = re.match (r" (\d+)\.?2 (\d+)2", "24")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
(24", '0")

Match.groupdict (default=None)

Ao BE o]F U= AB IFE XT3, AR ZEJ ol = 7|2 AH&ote gAY B & Hhst
T T defauls Q1 AHE A ol Zo}5HA] g 15l AHEF T S S ol oh S B
>>> 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] )
groupF YA 8h= FZF FAL L] Al AH 2 AP 2E WU T group ] 712 3E2 04U Tk (A A
YA EAE S SZFUTH. groupol YA, DX of] 7]0f81A] F oW, -1 Wkt th. A A AR m}
Ao 7103 25 goll A, 5 g2 Aok FE FALE (m.group (g) & FESFUHE th&
sy

m.string[m.start (g) :m.end(g) ]

group©] @ EXYG3} X3 HAm.start (group) = m.end (group) & 220 FoHHAI L. &

£9],m = re.search('b(c?)', 'cba') o], m.start (0) 2 1°]3, m.end (0) &20]H,
m.start (1) Im.end (1) & BEF 20|31, m.start (2) & IndexError 9 & WA 1t}
AR v Y F= 40 A remove_thisE A| 7 5F= o

>>> email = "tony@tiremove_thisger.net"

>>> m = re.search("remove_this", email)

>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span ( [group]
A 7Fmd uf, 2-

= kRS U T} group©] G x| ol 7]
o] 3R] ¢Fo W, o] 7

= (m.start (group), m.end(group))
2> 00 =, AA dX YUtk

(-1, -1) Yol F A L. group®] 7]

r m{m
N
rlo oy

Match.pos
At MAY search ()Y match () WAZ AEH pos . o] 212 RE Al 7 o] A& 2H7] Al 2+
St string©f] T $F QA= 2~ Q).

Match.endpos
A2 AAY search () Ymatch () WAEZ] ADH endpos g ©] 212 RE A A o] o] 717] ¢kS
string®f] T g Q1 At}

Match.lastindex
upAeto 2 X8t 22 1FY Ag AE A, B IF0] A AR oW None. o E & i
1
ab'

at4 (a)b, ((a) (b)) B ((ab)) = TA<L °of 482 4+ lastindex == 1°] H A%t
(a) (b) AarA2 22 EAEel 482 m lastindex == 27} Yt

Match.lastgroup
npAl et 2 ARk 22 252 o5, B IFel olF ol fiAY, Il A dAeHA ol
None.
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Match.re
match ()Y search () PIETZL o] 2] A2H2E AT A4 A A

Match.string
match ()W search ()] Ad= Ex14.

W 3704 WA copy. copy () 2 copy.deepcopy () ARl F7FH AF U DA AA= AAH
olgtal g th

6.2.5 M4l of |
M HALSH7]

of AA NN E, 53} 22 =71 FFE AHESH] F T M-S A A AAE 2AFE YT

def displaymatch (match) :
if match is None:
return None
return '<Match: , groups=¢r>"' % (match.group (), match.groups())

Zeolofo s ESEAEAER UrE‘r‘H XA 222 sk kil ZHA sl E A o “a” = ool &
K E A, D e, CE 10,2700 “9° = T kel Ft=E YEhd Y Th

Fold BAGo] AT A AA HelH, T3} 2ol F 5 AUk

>>> valid = re.compile(r""[a2-9tjgk] s

>>> displaymatch(valid.match ("akt5g")) # Valid.
"<Match: 'aktb5qg', groups=()>"

>>> displaymatch(valid.match ("aktb5e")) # Invalid.
>>> displaymatch (valid.match("akt")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.

"<Match: '727ak', groups=()>"

B A izvakr i Ae] 5 2 9l A F 38 TR, oI AL WiF A LA NN, oA

2 0o 2ol AR 4 YL U Th

>>> pair = 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',)>"

o7k ol =2 A of QA Fohh W, et 2ol A AA group () WASE AT 5
g

>>> palr = re.compile(r".*(.).*\1")

>>> pair.match("717ak") .group (1)

|7|

# Error because re.match() returns None, which doesn't have a group() method:

>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group (1)
lal
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scanf() A|23|0|M

shol Aol &= @A) scant () o A= Zlo] YUtk FTFA L YWA O R scanf () W EAL R}
ZE A o FFe7| = FUth ofef & scanf () 2W EEF F504] 74 tha vl g wi &
A& g ok

scanf () EZ | Fr4

%C

%5¢c {5}

%d [—+]2\d+

%e, 5E, 51, 59 [=+12(\d+ (\.\d*) 2| \.\d+) ([eE] [-+]2\d+) ?

i [-+12(0[xX] [\dA-Fa—-f]+|0[0-7]1*|\d+)

%0 [—+]12[0-71+

%s \S+

su \d+

%%, $X [-+12(0[xX])?[\dA-Fa-f]+

he 3t 22 ALl A A B3} S AbE FE S

’/usr/sbin/sendmail - 0 errors, 4 warnings

AHEL 37 L2 scanf () TR AL A YUk

%$s — %d errors, %d warnings

SR AFAL e 2S5 U

’(\S+) - (\d+) errors, (\d+) warnings

search() CH match()

Python offers different primitive operations based on regular expressions:
e re.match () checks for a match only at the beginning of the string
e re.search () checks for a match anywhere in the string (this is what Perl does by default)

e re.fullmatch () checks for entire string to be a match

o & =4:
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

>>> re.fullmatch("p.*n", "python") # Match
<re.Match object; span=(0, 6), match='python'>
>>> re.fullmatch("r.*n", "python") # No match

TR A ESEE A2 search () & @A ARG SRl AR AR RE] A Z A S 4 YFUTh

>>> 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 Y MULTILINE BRENNXN match ()£ FAFE A& 2o AT X eFA gt '~ ' 2 A1 28k A4S
search () ol AF&3HE 2 £ Al HE oA A ATt
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>>> 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'>

eSS AHET|

split ()£ EALE, Add ddoz 7RE gAreR B3 o] =L AT HE BEE
Tk oAl A Holo] BIAE HolHE stol oA g7 S £ = e vl olH 7F22 Hist=

ol ul-$ %2 gk

WA, 7] 4ol FUth B ool ¢ AUttt 74T HEEE [ AL 2=

PE =

>>> 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"""

FE2 S} o 4o Aoz TRYUC o)A o] A e 74 Fo] FBo| HES FAAL PrER
W ek o

>>> 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']

N go R, 2 4ES ol F, A, HNE % FaR TAE fa

=z

ke E Ao 2o B
S E QA A5 o] AT E| Q7] IIH—EH’ﬂ split ()] maxsplit Wj7) A4

i r411

g,
28

483

c}:

>>> [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']]

2 e e A3 Yase BEUA FES, 4 F9 227 AN FUTh naxsplit £ 48 AS 5,
WASE AT o3} 2 B 5 AUk

>>> [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']]
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A& FAE o) 2] AR A FFUTh o] A A= sub () ol HAEE “F
- A A AR FAe} vhA] B E2E A Q) s BE A oA E FAS 2 vt
s AR SE S RoEUth

>>> def repl (m):

inner_word = list (m.group(2))
random.shuffle (inner_word)
.. return m.group (1) + "".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.'

2E FAET

findall ()< search () A™ A WA SFE T o2} sl d e BE S dA U A& 501, 27t
7hold BAEo| A RARE B R dow, o e WA O R findall ()& AHEE S AFYth

>>> text = "He was carefully disguised but captured quickly by police."

>>> re.findall (r"\w+ly\b", text)

['carefully', 'quickly']

DE RAIRL 1 RAR| 37|

AA 3= g rERHT HH] BE AXof| th S AN HRIL BR3HW, finditer ()& FAE Al L4
472 AFHEE FEFUH oA oA AL A, A7k oWl B aEe] A RAbet 1 X E B

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly\b", text):
print (' - : ' % (m.start(), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

= EAE B2I1E

& EAG E7)Y (crtext) S ATFAS Fel A A fAFTh o3 Qol, Al RE o
YA (\)E o 2A o)z B7) s 7 Poll ko] o SefAE Bofol gt o Eol, he T
= Fe 4o gtk

>>> re.match (r"\W(.)\1\w", " ££ ™)

<re.Match object; span=(0, 4), match=' ff '>

>>> re.match ("\\wW(.)\\1\\w", " ££ ")

<re.Match object; span=(0, 4), match=' ff '>

gHE g WA XA 712l E, DAl ol A o] aA o] = Hojof Pt F FAE F7|H = AHE5HY,
rr\\mo] FUTh & Babd E718 S AHGEA FOH, M\\\\"§ AHg o} sHedl, he T E B L

715A o g Z5UTh

>>> re.match (r"\\", r"\\")
<re.Match object; span=(0, 1), match="\\"'>
>>> re.match ("\\\\", r"\\")
<re.Match object; span=(0, 1), match="\\'>
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EJLIO|X EAMS17]

EaelAu 2l BAE S sl 2 35S BRI oA e Aotdelt A zeln g

A5l o] 6231 A WA oA d YT}

928 AFE A0 AR o) ARe oI5 el vhadl A Az A3

A& WHEFE AUk

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
("END', r'; ", # Statement terminator
("ID"', r'[A-Za-z]+"), # Identifiers
('OoP"', r'[+\-*/1"), # Arithmetic operators
("NEWLINE', r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
('MISMATCH', r'."), # Any other character

]

tok_regex = "|'.j

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 gquantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements):
print (token)

R

mlo

9

E3ol AL e 2 £ Ut

% pair for pair in token_specification)
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Token (type="IF"', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type='THEN', wvalue='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=8)
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="ID', value='quantity', line=3, column=33)
(
(
(
(
(
(
(
(
(

Token (type='0OP', value='*', line=3, column=31)

Token (type="END', value=';', line=3, column=41)
Token (type="ID', value='tax', line=4, column=38)
Token (type="ASSIGN', value=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type="'OP', value='*', line=4, column=21)

Token (type="'NUMBER', wvalue=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', wvalue='ENDIF', line=5, column=4)
Token (type="'END', value=';', line=5, column=9)

6.3 difflib — HE} AAIS Q|5 =220|

B>
[>
R

=: Lib/difflib.py

O BE2 AFEAX Hl E st 2t g AUk A& o IS v udt= g A 5 9l
o, HTML 2 & (Context )3 £ 3 (unified) diff & W] =3} thek3t A1 9] 5 xfolof| T3 AHE PJA S
+ dsYth ﬂa‘ﬂi}@rﬂra‘—% vl W, filecmp RES FRIIAYA L

class difflib.SequenceMatcher
GIA& AU 871 715 01710 e, 22 o) N AL QL WA S g FAD

r
iy
=
>

AUt 7|2 dugZ&L 1980t & mﬂRmMﬁOMNﬂW}ﬂ% E 9| & uj] % (gestalt pattern
matching)’ o] 2}= J/}ZLE] olg o2 xS G F7HA ALY etk 2R Y= Y IS
S95Uh ofoltol=“AHT” 847 = 7 T AHH SR A= AR A AXE FE= A
Uth ol st “d3” 9 4= Wl Eolu T3} T2 ofF YuoA = T FA 32 845 Yth
(78 2 A 2] = Ratcliff &} Obershelp ¢l 8] & 2] U t) 18 thx 22 ofo|tjo] & I X|3t= A B

5 | AX~E

A9 AE} 9 BFol Yt AR 2240 AR A0 T AF U ol Aol A4 B A
BEAAL AW, BTN IR HolE® AAE A 2

elo]m): 7] Ratcliff-Obershelp &1 2] Z-& & oFo] AF3}(worst case) of] A Al & A|7bo) 1, HF Aoz
(expected case) AlF A+ UTE SequenceMatchers & o2l A3l AlF Ak, BFH
E2o AR20] EOE THH 840 Sol neh BiFe FAew G ek 2 4ke] 2% bes
cast) = A3 Al ZFG Ut

s A3 FrelaY: SequenceMatchere SR AF2FES AT OE HIE At 4EH
RS AU A3 A e i ULEO] Ald 2o Yetv= SIE AL o (7}‘3 H A
% o)) 528 Fo) A 120l 19 ol §2 21513 A F28) Lol o) 52 20087 o) 4o
W, o] 5Lz e Aoz EAS AR~ IAS A g2 AAR o 3A PHe
SequenceMatcherE W& W] autojunk QA AE False & A A St & 4 %1{514\:]-

WA 3.290 7} autojunk v 7| A5
class difflib.Differ

O
LJ
O

O] AL HAE Eo| Al FAE vl sk, Aol el2 5 e Abo]l e HEE A4 stE SU 2
Ut Differe £ Al 25 Bl sty AR (A2 dAstE) & WY A A AL E Ml skt

SequenceMatcher& A& Th
pDiffer Yete] + &£ 222 I =T

A =g ok
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|+ ]
T %M%éﬂ%%ﬂ%
RN RS Ee
22 e 22, A4S 2 U Aoz 4R8I AR, T A A A2 oo = e
A gtk o] 2L AR~ W} BRI 2R W EES 2 5 AU

class difflib.HtmlDiff

o] ¥ A~=HTML £ &

T RE 3335 SAIJHIML F98) Bte = g AL S 4= Q5T
O HTML2 & 7t} £ W9 A S FX3HA, HAEE Uehs| & T9E vjuste] HolF Yy

3
Er AA EL £ g BEz 449 5 A&k
o] Zel0) AAAE The T 25U T

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
Htm1Difre] AA2~B|AE 27|35t}

dote A8 4 7|9 = AAfol 7| 232 s d Ytk

migxl;g ]_L_. /\JEHZJ 7]_r_]1:§_ Z.%;q_%%lﬂﬂ

==

tabsize =¥ 7Y A& A
wrapcolumn+= & ©
B} A] 94+= None ©] 7]%»&%‘4‘3}-

linejunk £ charjunk= ndi £ () (Htm1Di f 7} V2+s] v X] ® HTML 2}o] & ¥l= = o] A&
e A A4 A2 QA ek QA e AR (| AAAE e

=2 o

gi N
I ol
m P
oy
N,
iﬂ
I‘

A /‘]_1_.
e s 2L WA= B UG

make_ file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
fromlines &} tolines(FAFE Y] B]|2E)E v|w3tal, & HE & WH A S AREHEA, &
T2 Xfol & BT RE 2o S HTML FdE FALR *ﬂJ%‘rE}H 22
fromdesc ¥ todesc= from/to 549 & 6] EA}A S A A s AW 79 = ARG U T (AR
T2 EFE A LG Y.

context & numlines= 25 AHA 7| P = 2zttt B9 x}o]E FE A8 H contextE True
2 AAFIAA L, ZE‘X] o 7| B3 AA 3L -& F A 3= False YU T numlines®] 7]
%%}% 54U th context7} True Q wh, numlines+= 2Fo] Sto|eto]| EE S8/ = 9 £9 &
Al o] t}. context 7} False W numlines—= “next” 5to] ¥ H I & AR uf] X}o| 3}o|Efo]E &
o HAHE F 58 Aol FUTH0.2 2 A5 “next” 3Yol 3 27} b Aol shol 2ol =&
o2l A3 B & flol HekeA el 1 9o] F == P,

Zra1: fromdesc S} todesc= 0| 2~ A| o) Z T 2] FS HTMLE A E o AF S = Qe a2 HE
Qe 2 W 9k 4 93] o] 27 0] = Fofof L Th,

WA 35004 WA charset 719 = A& A 27 F 71 A5 Ut HIML &A1 2] 7]2 F2F J 3ol
1150-8859-1"9A] 'utf-8' &2 WA YL

make_table (fromlines, tolines, fromdesc=", todesc=", context—False, numlines=5)
fromlines 2} tolines(ZA2 2 8|A~E)E 8|2dy, & 2 = YFRo AAS 7Fxsd
G2 Aol E HoF = SASTHTML 8 £4HE ai Ll gRi=

o] MIA =9] QAL make file () HIAE2] QAALe} Q%H t}.

Tools/scripts/diff.py+= o] Ed29 HH £ ZHEQJQEY, 22 A8 9 & J27 J5YTh

2

)

difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n")

a9} b AR B 2E) & W B ok Deh(RE ES AT A @ o] E) & FH diff 3410

Nog
urekg o,

B aTs B 38 2342 5ol $URE Tlsh A s 1A% BT WY e
ol71/0] % AR EAFU 29 2] S5 nol O3] 44 o] RS 3AYTE
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ARAS R, Giff Ao] (-} -7k 2FH )L Bol B WAL Bl BEPULE ol AL
io.IOBase.readlines()EEE}:Cﬂ%]%ﬁﬁolio IOBase.writelines ()2} A AFR5}7] 9
A diTE AAHES S o HEFUG e, Jn 28 wE 2o 2 Wgol 9]
o &4y ok

2o 2 d710] G 9ol W, linererm ARFE v 2 AR A 2] VA E U do] £FH A
A B4 A 2
T diff % 4ol = QA0 2 kAP £ Abel @S 7 A5 U o) 5

T ¢
fromfile, tofile, fromfiledate 2 tofiledate ] = A8 AFg3te] A E 5= JHsUth =4
221508601 FAog AP U A Q3A o, BEXAIES] 7| Bt

z
Mo
2
e
A
A
Lo

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

*** before.py

-—— after.py

KAk hk Ak Ak Ak kK Kk kk*%

* K * 1,4 * Kk kK
! bacon

! eggs
! ham

! eggy
! hamster
guido

B & ZA & oAl Al = difflib ] W = AE T o] 2 F FER A A L.
difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

A48 3R FE AN AmE WAYT, it 2 Y7} FEE S AT

HpE o 7 —L,—x]-cé) W, possibilities+= word 2} XA 4 A A2 glAEQ YT (YRt °

=

AE A A7) 25 3) 2 e 25 Ao A AUtk ne 05 o Aok gyt

A e A R} cutoff (7] -3k 0. 6) = [0, 1] 8519 float U Tk word2+2] F-AH A7) o] ZhH o AL

possibilities+= FA] g U T}

possibilities Z ol Al 7} £ (Hthn 7H9)) X7} Bl AER ¥stE =], $AM A4 2 F P o
Q31 7V A8 A o] A b]—ib]\jr

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'])
['apple', 'ape'l
>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)
['while']
>>> get_close_matches ('pineapple’', keyword.kwlist)

[]
>>> get_close_matches ('accept', keyword.kwlist)
['except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER_JUNK)
a2} b(ZAE S B2E)E v P UL Differ-2EY BEN(RE E& A3t Al ol E)E
ElaciacigBisy
B A 7|9 = v 7] A5 linejunk 2} charjunk= B8 % T4 (XE+ None) Y Y th:
ingunic &9 A9 ANE YA\ W 849Gl 329 1E BEHT, T3 Yo ALE
ket gyt 71232 None YUtk BE o <= 1S_LINE _JUNK () = &, H i
Z Y = FAH(#)E AL Bl o EO % AL gl &S 28yt - A w sk

HN
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Sequenceatcher ZU 2t of W Fol FLOE BUHE A5 AL FALE EAHD, o
A0] BF ol B4E AESE Auct &4 g

charjunk: =A}H(Z o] 12] &2 , BAZE A e ke, a9 A oo ARl
HgkelE= Ut N EFS B E 429 ?} IS _CHARACTER_JUNK () Q1t], 2w E2}(AH)

P o] ohguth & dedych.

e
Tools/scripts/ndiff.py+ ©] & 3t g & zdEdE 9yt

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
C.. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")

- one

s A

+ ore

- three

V]
|

+

tree

+

emu

difflib.restore (sequence, which)

L

dEE BE T DA F S g,
=

Differ.compare () Y ndiff ()2 "t A sequence7} o] AW, 5kQ 1 o]} 2(ul] 7] ¥ 4= which)
A A AFTE A &2 FE31, & FFIE AATYLL

of:

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
. '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’")

a9t b(EAE Y BlAE)E v uUth deH(Det = A= AV elolE)E & diff YA o=
LlaccigRi=

&3 (unified) diff &= A AAE £33 € 29 &
AHE (HEY 9 ﬁ/ol—?—%% thAl) 12kl ~Ef
7187k 3 Ytk

NEH O Gl o] B (-, +++ E cert BT 2 ol B AL 2ol WE LT 0|2
{%io.IOBase.readlines()EiEP—01X12}5 o] io. IOBase.wrltellnes()9}3*ﬂ]AF%E¢7
N ARG AAHES e o B-EFUT ApE, el 2 BT 2ol 2 Bl 9]
o & J ok

2ol & 0] = o)W, lineterm AALE "" 2 AANA S8l dAHA & A o] 2FHA
A B Al L

N

B Giff Aol AubE 0 2 kA5 A\ kol IS E 7k U T o) 5 F U mE AN
fromﬁle, tofile, fromfiledate 2 tofiledate o) A4 & }\]'% st A AE 4= dFUTh &4 A 7H dukA
© 21508601 FA o2 FHAFPUTE AA A o, FALEY 7| 2@ ¥ FAE AU

>>> g1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

(Th5 slTeTA ol A1)
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(o] A sl o] A ol A AH)

>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))
—-—— before.py
+++ after.py

@R -1,4 +1,4 Q@
—-bacon

-eggs

—ham

+python

teggy

+hamster

guido

S AA B o Al diffibe) W E el H 0] B FRFAA L.

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n")
as} b(rto| = AA|9] ] 2 E) B dfunc g AH§3ke] M LFUTH dfinc7t REFHE G402 Dep
Z(GA vt EL) Y A AXE A=Yt dfunce F Eololokstn, BE unified diff () Y
context_diff () YUYtk

4 GAY QB4 g ATR HolHE ML 4 A FUT 0B AL BE QAL
o= AR o] of FiT}, stro] ob Utk BE Qe (n A9 S sr2 Al WAL, dfunc (a,

b, fromfile, tofile, fromfiledate, tofiledate, n, llneterm)%i%h%‘ﬂo’ﬂ.
© 2 BT dfnce] L ThA| Hlo| ER MBH B R, of ) Ro] A A} B2 aStb A &

T RL/EAAG gl dFZ PGS FEUTh
WA 3.50] F7}.

difflib.IS_LINE_JUNK (line)
FAL F I B True & DHULT lneo] W Fol 7L} SIS 150 TYS, B lne F
AF 5 AFUTh 12K GO FAG 5 fEUTE oA WAL ndi££ () oA A RS lingjunk
o 7| Egto A E YETh

difflib.IS_CHARACTER_JUNK (ch)

FAFF Qs BAE Trued M TL ch7} 23 ol 21} F ol B b= FAT 5 e,
A o RAG 5 GEVT nci ££ () o) A A RS charjunk] 72k 0. = AL§H U .

] B7):

Pattern Matching: The Gestalt Approach Discussion of a similar algorithm by John W. Ratcliff and D. E. Met-
zener. This was published in Dr. Dobb’ s Journal in July, 1988.

6.3.1 SequenceMatcher ZH x|

SequenceMatcher ¥ 2= th23 & WA AE ZH5 Yt
class difflib.SequenceMatcher (isjunk=None, a—”, b=", autojunk:True)
A9 QA ik = None (7] R gh ol A, A UL 2% WOl 24744 011, 415 ofof Bz

S0 gl ZH& ul3tEl = 3t Q1) S of of UHJD]- isjunk 1 None S A ‘;‘f‘o‘]-— S, lambda x:
False = ;q T‘J—-g],__. 7—]“’]' 7]—}\]4]‘4'; = O]——,—- [4AE 'T‘}\] -6]'2] Lb‘ =) \41‘/]— o:ﬂ

lambda x: x in " \t"

Ape] A B2 MBI, A o] 2 9h §lg FASRAL Al oW, 9o} 22 A

o
Aba o b ML AALAUTE E o ¥l BRG] ARG FADAY 8ok
A 7b5 3ok k.
A7 auiojunk= A5 A2 Frel 282 W B vl A4S+ DB
/\

200 7} autojunk v 7] H

Z o e oy
=& Hda® o
W Jéi o 2 g
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SequenceMatcher 2} ] = A 7§ 2] Hlo]E] o] E | HE

A& AUk bpopular=
29 FA AUk b2j= b UH A

7} set_seqgs () Y set_seqg2 ()2 LA =
v A 3.200 E7}: bjunk X bpopular 9] E B HE

=
S84

L PREIE B ARSI

= 2~
HEE 25

t}: bjunkE isjunk 7} True 21 b 8 429
R B R

So] vpehd 91219 B 2 E 2 v G5 dietd U T b

ook Al A 2 A4 U,

SequenceMatcher AR o+ th33 22 WA =7 5 UTh
set_seqgs (a, b)

g F A E2E AT
SequenceMatcher+s S WA A| A 2o ot X]'*ﬂ?_]' AR E AL fA] SRR, B2 Al 2o
3l sk A|FAE HIASH |, set_seq2 () F AHE 8] A ARG E = A EAE 3 AR St
1, set_seql () E THE A|E A~ 71-71—01] s 3t MR R 07 TEIIAA L.
set_seql (a)

A A WA A DLE AU TG T A AL WA A FEU T
set_seq2 (b)

NI A A LS AR UTh MEE R AA A D2 WA kv
find_longest_match (alo=0, ahi=None, blo=0, bhi=None)

alalo:ahi] @ b[blo:bhil oA 7pE 71 & ]%%% Eaciniey

isjunk 7} Ay 2¥=] 7 L None ©| H, .
(i, 3, k) E HWE&sl=d], 97]4 alo

ali:i+k]7tb[J:j+k]1 2L
<= i <= i+k <= ahi 9|1 blo <= j <= j+k

<= bhi Ut} o] 2AZ HZA 7= BE (i1, ', ko s, F7h 2k >= k', i
L i E e g AT, S B E A YA RS BelH aol 4 A
WA A28t 52 9hEHetal, ol A 71 WA Al Zste BRE Ao X B5 FollA] boll A
g WA A RS 252 wagy
>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (a=0, b=4, size=5)
isjunk 7} A FE W, WA 713 7 DX B2 o] 47)9k o] AR A, A2 247k B v}
U] grolof b 27} Al oko] YHUTh 18 Thg 1 B2 Ho| A A2 24 A A
ANsa F AU FFPUch 1M A BEL Tz e AN AP 2 A%
ST At 429 AN FA Utk
o] 7)ol o] M} 22 o 7} AW AF o] AFE AR BHFFUTH oA S ' abed' 7FF
WA A A2 Zof| 9= abcd' 9 A A DX 3A] A Futh Al rabed' v A & 4
9.0, 5 WAl AL A 71 A% ] tabcd' o A7 g of
>>> s = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=1, b=0, size=4)
A oh= 50l le™ (alo, blo, 0)E WHAFYTH
o] M=+ v Y= K& Match(a, b, size)E WS tch
A 3,901 A W7 A} 7]k gro] F7ks AUtk

get_matching_blocks ()
FAA e Aot A B A FAE 7|0t 3-7EY g 2EE v yth 4 3-F &2
(i, 3, n) @AM, ali:i+n] == b[J:j+n] & XFUh 3-FE2igjol sl = =
Ay ok,
upA] B 3- FT*ELS tuelm, (len(a), len<b) 0) g7tk n == 0 FLEA3-FE
duch (i, 3, nm) ek, j', 7}31/“50111\1‘3@ S3-FEola, F AT AEY
WA S H O S L < L B Sen < 3 ALITh S A S HEL B4 AR
oo 7o B28 e
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>>> 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 ()

aS bE MBS = WS Aot 5-FEY el2EE v & 7E& (tag, i1, i2,
31, 32) FAPUTE A AA FEL i1 == j1 == 0 °]Z, YA FEol X ilo] o]
o i29 2oL, AR R jI2 o)A 29 25

7F =3

HA A

'replace'| a[il:i2]1 S b[j1:32]1 & X &3l oF g}

'delete' | a[il:i2] & AHAISHoF FuTh ojuf j1 == j2 %]E‘rr R RER

"insert' | b[jl:j2] 2 alil:il]o AYafoF Uk oluf i1 == i2 d< o8t
AAe.

"equal' alil:i2] == b[jl1:52]1 (B AIE27F 25U h.

o =4

>>> a = "gabxcd"

>>> b = "abycdf"

>>> s = SequenceMatcher (None, a, Db)

>>> for tag, il, i2, jl1, j2 in s.get_opcodes|():

print (' al : 1 ——> bl : ] -——> '".format (
. tag, 11, 1i2, 3j1, j2, alil:i2], bl[jl:321))
delete al[0:1] ——> b[0:0] 'q' > !
equal all:3] ——> b[0:2] 'ab' ——> 'ab'
replace al3:4] -—> b[2:3] 'x' > 'y!
equal ald4:6] ——> b[3:5] 'ed' ——> 'cd!
insert al[6:6] ——> b[5:6] Yo ——> ' f!

get_grouped_opcodes (n=3)
A nEd 9E 2+ 2FY Aol HE &gk
get_opcodes () ol A ¥hghE IF o2 S5 A, o] A= B 22 WA SH2HE U
1,97 Aol i F7 S & A AT o
d5-& get_opcodes () 2F 22 FA 02 Wy Ut
ratio()
[0, 118] 9] float® A| B2 FAMY H =S S F U
THEATLY 240 3 A0l H ME IR AR ol AEE20M/ T AB2)
Zom 1,001, 5 247k glemo.09rh

get_matching_blocks () Y get_opcodes () 7} o} TEH A ¢k W, A 4bsh= d] v
fo]l Wo]l SYt} o] ull, quick_ratio() YWreal_ quick_ratio()E HA A|Edlo] AF
BL 22 4 Az

3 79 ratio() £59) Avhe AAe) ¢4 6 te} gt £ sk og Sol:
>>> SequenceMatcher (None, 'tide', 'diet').ratio()

0.25

>>> SequenceMatcher (None, 'diet', 'tide').ratio()

0.5

quick_ratio ()
Hl & e ratio ()9 43S W)
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real_quick_ratio()

o} wha] ratio ()2 AFSHES ¥iEks T}

5 B S0l 0T LA V18-S WASE A 44 WA E AR OHE £ 29 SR B 02 A0E B
&5yt sFA W quick_ratio () @ real_quick_ratio () & FA FH A3 ratio() WHE Z 7S

Nru

>>> s = SequenceMatcher (None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_quick_ratio()

1.0

6.3.2 SequenceMatcher Of| x|

o] A A= FME «HI” & HFE], F EADL vl

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () = [0, 1] 9] floatE RESHato], Al B2 A S SAFUTE BFASZ, ratio() ghol
0.6 o] ol A Ald A7 28 A LA TS St

>>> print (round(s.ratio(), 3))
0.866

Al 27 A A8k Faoll vk B4 o] JIthd, get_matching_blocks () 7F &Y th

>>> for block in s.get_matching blocks():

ce print ("al ] and b ] match for elements" % block)
al[0] and b[0] match for 8 elements

al8] and b[17] match for 21 elements

al29] and b[38] match for 0 elements

get_matching blocks () o &3 vtaH U]'X] %% 34 M vl (len(a), len(b), 0)°]H,
o= mAE EZ 9 A (UX T 240 4) 710 9 Sde )

A AN A AAE F A A DR WA o= %“:‘u‘% o1 Athd, get_opcodes () & AHE A Al L

>>> for opcode in s.get_opcodes():
.. print (" al : ] bl : ]" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al[8:29] b[17:38]

o ®17):

=2 et_close_matches () @4+ SequenceMatcherE AFE3 el I & ZHA S S35
8% 4 SRR PAS Bl FU

e SequenceMatcher@ WENR 2L S & 22 73

i
lo
Q

A W A 2.

gl

o
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6.3.3 Differ ZHx]|

piffer7b BhE W= A& diff ghar F351A] ol st L. Wit 2, H 4 dif = $F ¥ F 34
Adl, 7hs 3t BE oA dAE HAst7l W2 P Utk s 2 3 o7 1005 o] 2| 7} H o] 1 Lol A DA
A1 = Utk F713 AR S Q- A2 Agetd 7 5 1 diff & fte Al 459 A9 S
HEgUo
piffer 2e)aole Tk 22 AR 5T
class difflib.Differ (linejunk=None, charjunk=None)

el A 71 = vl 7)) ¥ 4= lingjunk 2} charjunk+= 2 E 3 (FE+ None) & 913 A d Ytk

linejunk: T+ B2 Q4 QA AE WolE o] 71 Bt o] I E HL wkdkels ¢yt 7| 23S None

olm, o]& o]H E& F AR IFFoHA] 2S5 Y Fych

charjunk: F=AHZA 0] 18] FAHE) & wrolEol 1, FA7 B2 W g W&ot e duth 7| 232
None o], o] & o] FA % A= 7H3514] b3S o v
olfst 3 FE Y T Ao HS 27 % A £EE Eo]A Aol 7t U= EolU A
ZAEA] 0}’,;1412]— Aol Q3 find longest_match () WA Z9] isjunk v 7| H4=of o] st

A% e g oA

piffer AA€ S MINEE S ALFHUTH (LB S A th:

compare (a, b)
9 AAx FAE v asty, deHEY AlE2)E W Yth

o
a.

rlr
=
i
oy

o
N
e
X
e o
o

A AALE E URoR B 2 Z s of Fuith o] H A AB2E
QR AMY readlines () NER A2 5 AUk A4E det A A7 AR
writelines() AEE 53] A2 A48 & A% 2 9402 Brhe BAGR 749

U,

6.3.4 Differ Oi| |

ol dAl= F 7He] lAES W Fth WA 9 CE% ARsted, € 92 AR e iE dd =
AL AR YU (o] R A A A 9D AA 9] readlines () MIAERE 45 5 As5UTh:
>>> textl = """ 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
. """ .splitlines (keepends=True)
>>> len (textl)
4
>>> textl1[0][-1]
l\nl
>>> text2 = ''' 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
""" .splitlines (keepends=True)
2 © 2 Differ 2} 2] I~ AE w5tk
>>> d = Differ()
piffer AM O A2HAE REW, 27 EA A" S FEPshE F4E ALT 5 Dol £ 344

AL AMBERR LS pirfer () BAAE FRIFHAIL

A ute 2, F )& v mE ok

>>> result = list (d.compare (textl, text2))

resultis £A1d0] BlaE o] BR, o2 9142 o) HA|Th
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>>> 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',
l? A P /\\nl’

'+ 4. Complicated is better than complex.\n',
' ++++ “\n',

'+ 5. Flat is better than nested.\n']

o 2] o] 3 she] BAAR WHEH o] A 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.
5 ~ A
+ 4. Complicated is better than complex.
? ++++ N ~
+ 5. Flat is better than nested.

6.3.5 difflib2] H&H =E CE{H|0|A

o] A = difflibE AH8-38to] diff 2} AN FEEEHE
W Z 3] Tools/scripts/diff.py&E 35 o] JIHY

#!/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.

min

import sys, os, difflib, argparse
from datetime import datetime, timezone

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 '

(TH5 sl elAol A1)
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(o] A sl o] A ol A AH)

'(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 ()

6.4 textwrap — EHIAE 2=} XK 7|

2 F & Lib/textwrap.py

textwrap RE2 RE e Tt FWHEQ TextrapperB Rt 0}14 g2 7hA] A g AT
Ut 37 QY A E FARE o ?41 33 (wrapping) 3} A\ A& (filling) T}, A &] T2 X F28l oF T Th;
J8A] kol §8& 99 Textlirapper AXE2E ALE-F of g o}

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="[...]")

ea(EA )l A B9 BEE BN B E 29 Aol A widh A7 S GUTH HF B
H]— o] 041_ zea Z_/] E]AE% H}ﬁ}ﬁqu—

Optional keyword arguments correspond to the instance attributes of TextWrapper, documented below.

wrap () ZE WA o & AT W82 Textirapper.wrap () MIAEE F2FAAIL
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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="[...]")

textol] = FY TS HFota, HF A Fde 2ok B FAL S &g YTk fi11 ()2

ool £9 2dYVn

"\n".Jjoin (wrap (text, ...))

53], fill ()2 wrap ()3 22 719 E AAE LolE YUt

textwrap.shorten (text, width, * fix_sentence_endings=False, break_long _words=True,

break_on_hyphens=True, placeholder="{...]")
012 widihol) A 701 A fext 2 % OF5H AL AF-E U o).
HA textol] Y+ FWo] FFUTH (RE FHo] & d Aoz X3P UTh. 237} width ol
stod wigg . 292 Fo W, YA thojet placeholder 7 width ol =5 &3t
Wol 7} 2ol A LA E U o

>>> 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 QAR ool ARH Textnrappere] 9282 o S e REd] SR B
EV} TextWrapper fill () o A= 7] Aoj F M B2, tabsize, expand_tabs,
drop_whitespace W replace whitespace Ft< W33} 2 o} g7} S0l 72 514
Al L.

W 3.40] =7}

=

sy

textwrap.dedent (zext)

text®] RE Zo A 22 A9 39E AAFY T

oA o] 73] Soj2r] B FE 2 A FFEA, T A S

o] 22 Aol FestAA2: " hello" gk "\

G ESE B Aol A FAH T Zo A B AW B A7EE o

def test():
# end first line with \ to avoid the empty line!
s = lvv\
hello
world
T
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

texto| A A HH £ A2 F2 | prefixE F7H
text.splitlines (True) & T &35l & &34}
7NBAO R, prefixe FWOEZT FAHA b= BE S(A S & 2ol =7 Y th

dE =d:
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>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

A A predicate AR o8 £ S8R Aolshe vl AHEE & S UTh ol & Sof, Wl 23}
SR = Eol % prefixE F71e71 = g5 th

>>> print (indent (s, '+ ', lambda line: True))

+ hello

+

+

+ world

WA 3.30] F7}.

wrap (), fill () ¥ shorten ()& TextWrapper Y2V A2E TEI T4 9] ©e

AEYUITE o] A28 AL AN A I W, wrap () WEE 111 ()

AL S At & 22| A9, o B A 9| Textwrapper AAE T

S azye.

G2E B3 ko) o) i wol9] BolE wh Fol 4] AW ek
4

break_long words7F AR O ZE AT o] QA o 1 Zojut 7]

rl!I

class textwrap.TextWrapper (**kwargs)
rextirapper A4 AL o2 9] A A 79 £ QA2 wolS et A= AL dad A

SEEE e A

wrapper = TextWrapper (initial_indent="* ")

£ e 25U

wrapper = TextWrapper ()
wrapper.initial indent = "* "

22 rextirapper ANE o1e W ANE T4 Yo, AHg EF Q22 o= BE H 7
Bt 42 WA+ ABUTh

Textirapper AXE X O] ERJFE (2 42 ti 3 7191 = JAh & v 25Ut

width
(123 70) @3 9 =9 A 7é°] 4y g2
TextWrappere width EARTH 71 238 £ gl 2343},

expand_tabs
(Z1 £ 3 True) Zol |, text®] B ¥ F A7} text8] expandtabs () HAEE AFS-3lo] 29
|~z B Utk

tabsize
(712 3k 8) expand_tabs7} 3ol W, texto] BE ¥ FAME AR 3 Fo13 & Z7]o e} 0
7 ol del 2slo] 22 B U Th
W 330 =71

replace_whitespace
(ﬂEﬂTmaﬂﬂﬁ‘ﬁ«%?ﬂ“ﬂﬂwmpmﬂﬁtLﬂlﬂLﬂ%%ﬁiﬂﬂé

H

2 AU A 8E = T
28 ("\t\n\v\f\r").

231 expand_tabs7} AR 0|1 replace _whitespaceZ} Fo|H, Zt 8] Ext= thd A9

olxx AgkE £, ¥ F4TE tE UL
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3. replace whitespaceZ} AR oW, & F 7ol & upE o] UERUA o] A3 A7 b
A 4= F UL o3t o F &, B|AE L (str.splitlines ()W FAMEE 2& ARE-3A)

oo Bae vol W e o Fsof g

drop_whitespace
(712 3k True) oW, = 59 A 2 3 (HF o] F Soj27] d)o] AAH Yth
B A A REe] e Fafo] opd Zo] Hol 2w AAH A itk AAEE Fe]
AAE AA 3, & A A7} A Y o

initial_indent
18k ) B B 29 3 WA ol 242 B YUk A WA 22 o] Ak
EdEUT W FAL L o] 24 syt

subsequent_indent

(712 ') ASS A A3 d
ALl 2t o] Aol Ankel 23EY

fix_sentence_endings

(7184t False) #ol W, Textirappert ¥4 £ 2483 4] 34 33 T 7o)
Alo] A2 BOH £ % UEAD GUT o] AL AVAOR 1R X B AAso] AP
ok deu, £4 44 SueEe BAATITh R B L, 1 EE 2 3 )
Hol 23, 1"} B S HYRE AR Abs, 150 Aol AT ok A EAR 74
C! 1
- A .

Aok 7P Th o] 2 Ee] A

’[...] Dr. Frankenstein's monster [...]

Thg ol Lot “Spor” Abol o] Fe] A2 BAE 4 ghrke A UTh

’[...] See Spot. See Spot run [...]

fix_sentence_endings—= 7| 2A o072 AR YUYt}

B AR g S “AREA 9] Aol string. lowercasedl] 2] &3}, 2 Eo A BF
[e]
=

2257] 919 SR E F o] £ o] Ao A8 AgTE 71 & GEER, Jo] dAE Y

break_long_ words
(712 3k True) ﬂOltﬂ widthBTh 21 &o] Q=5 &7] ffl, widchith 2 Dol & &9
Uth AARlold, 71 o7 7R R ow, dF Zo] widthEtH 4 4 dF5YTth (widthEs
ZHohe Fe Hagetr] A6l A Dol = %} ol ¥5Uth)

break_on_hyphens
(1.6t True) Fol el o], Gojol 4o} e, 3 o3k B3k whoje} o) vz 7ol A
TG UTH ARlold, FHIE FuE S A3 £ F4E AR JAZ T 8 A e

o2 AVEPE breck long vord- A202 ARaobguth o4 WA /2 548

P Shol o2 AFE tol g 2o & % A s RoldHUc

max_lines
(714 3k: None) None ©] o}fU ™, & 8-2 |t max_lines &< X 3H3}0L, placeholder 7} = 2 £

LR U o
WA 3409 7}

placeholder
G123 [ ERed S8 2B Zof A1 F2H4.

H A 3.40] %—7}

Textirapperc BE $7 A2 49 4418 2 714 28 WA =5 A5

0]04

wrap (fext)
text(ZAFG) 0 = T EHS BRE S

iy,

o7 HH width AP H =S AU EE 2
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FMA& Textirapper A2H Y JAAE N JEREA 7EAFULE 2 F & vHEo] gle
=9 29 F2rEE NS 3 d 280 §o] glod HigE gAE = o] syttt
£ill (text)
texto]] Y= FL TS AP, A H TS 2= T AL S g
6.5 unicodedata — SL|ZE H|O|E{H|O|A
O] BE2 BE FUIE EXo) thgt FA S-S Ho = T E 74 bl o] E ¥ o] 2~ (UCD - Unicode
Character Database) o] T 3+ B A A E A2t} o] d o] H] Hﬂ o] 2ol 3+ o] E]= UCD v A 13.0.02
2 Asdg

PES FUIE BE HEX #44 “g ]i# 22} g o] El ] o] 7ol AolE AT e o] 23} 7| T2 AL

unicodedata.lookup (name)
o2 o8 BEXE X3 TTth A AHH o] 29 Ex7 A H, S5t
5% oW, KeyErrorZh HAFY

WA 33004 M ol 84 By E ARL 7 F ok % ek

unicodedata.name ( chr[ default]
chr BAbo] T o] 5L BAGE WBFUTh o] o] HO A GO, defauli ¥ ALk,
A Q= A %o valueErrorZF A3t

unicodedata.decimal chr[ default]
chr Z2Fel] EH 1075 35 B2 Wk 228k gho]l Ao e o] A ko defaulr 7+
W3kE] AL}, A A= A eggta ValueError7b A th

unicodedata.digit (chr[, default] )
chr 2 2}ol] BT S A (digin) 7S A4 2 BT Th Tej e gho] A of YA SO default 7}
HE8ks] AL, A Q= 2] Fo W ValueErrorZF AU T

unicodedata.numeric (chr[, default] )
chr B-A}of| S+H 4= 2] (numeric value) = float 2 ¥F3- Ul 228k gho] Ao Ho] A o
default 7} RESH=E] AL}, A A= A] ¢F O™ ValueErrorZh AU ok

unicodedata.category (chr)
chr Aol EE A uk 83 (general category) 5 AL 2 ¥HEHgH U o}

A

i

sy 24

rr
Sl
T

unicodedata.bidirectional (chr)
chr 210 EFE FaF el 2 (bidirectional class) & w22 2 RS o) 2] 3 3ho] A 2 = o
UA ko, Wl FAFF o] vkskE Yt}

unicodedata.combining (chr)
chr B2}l &d A= A g 2 2 (canonical combining class) & A4 2 wHagU o},
95 7] €10 03 WEHEL T

unicodedata.east_asian_width (chr)
EAF chroll & 5 oFAl of % (east asian width) & A+ &2 WHEhet U o)

b

S}t
=

It

e 7}

unicodedata.mirrored (chr)
B2} chrol] @99 A4 4 A (mirrored property) & A2 9rashy ol E217F ek 8l A E of A
“ALEN A= A—ltﬂﬂ‘?ﬂ 1% wkghetal, 194 ¢Fo ™ 05 vy oh

unicodedata.decomposition (chr)
B2} chroll &3E A1 £35) vl 3 (character decomposition mapping) = # At 2 QWFeHgh o) 18 gk
37 o] e o] Q)2 ko vl FFG o] vkEg Ut}

! 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.normalize (form, unistr)

FUZE FAL unistrol] Wi 8t A 13} B A (normal form) form-<& REHEUTE form o] 23 32
‘NFC’, ‘NFKC’, ‘NFD’ @ ‘NFKD’ ¢Jujt}

=

Z 55 4] (canonical equivalence) 2 & 3} 55 A (compatibility equivalence) 2] 7 2]
2390 theket A+ YA AP FULEA A, o1 AE T
AUt o & £, U+00C7 (LATIN CAPITAL LETTER C WITH CEDILLA)
ATIN CAPITAL LETTER C) U+0327 (COMBINING CEDILLA) 25 £33 4

N
flo

o b
Ho
IU°1' Li]‘ 0_1.4

+

S
o
g

4
°
Ky
[o [r

L ol (T
[» lo

tu o
N

0y

o
M>j§o£

<
oy

Bl
ot
e 4> [t AN

3(

X2 rfo

=2
¥

% he) 378} G
aﬂzswaﬂs
DR EELY

o] &1tk A3 W4 C} 73 94 D. 4773} ¥ 4 DINFD)
2 Raje Yo Wk 4713} ¥4 CNFO £ 84 3%
w2 Al 23U

Hko 2 3l F 7HA] 71 Z 18 g4 o] %QHD} Fyz=
s L EA EZ7 ALYtk o & £, U+2160 (ROMAN
TIN CAPITAL LETTER 1) o} 2 A & ﬂgqu} BHA uk, 7] 2 B2}b
A&l FUZ = A AFE Yt

o, [

e o St
> Jﬁﬁm
=)

Mool 2N

:Ioj_é

o
(
I
olfo

4
O
J

L to,

LA
fn
M.
rit
o[
N
ox,
o
(L

-3
X
0
J
[o
o
_\1
rlu
Mo
-ﬁ
kg
=N
%

Z
=
<
eyl
g
rrﬂ
o

NE) < U+0049 (L
Zo, gbzslz)ﬂrA

™
b

2
et

A
S Ah 0] A7545) 2, AHto] 1o 2ok Mol S} AT EAE 2 ThE
Ae 18R o, Frhn v w4 4 YFUTh

unicodedata.is_normalized (form, unistr)

LEa)

pul

FUZE AL unistr©] B3} F A form A A& 2T form ] §& 8 32 ‘NFC’, ‘NFKC’,
‘NFD’> ¥ ‘NFKD’ Ut}

B A 3.8 &7}

o) REL Thg A5 E LB TUTH

unicodedata.unidata_version

of| A :

o] BEo] A4 H FULE o B W o] 9] WA,
_3_2

o) AL A RED 2 =2 A3 Qe AR ol A8, FUTE Hl ol Ed o] 2 ¥4 328 thAl

AR ol 54 w9 s HeleMol a7t BaF S8 =219 (715 IDNA)S 92

A,

>>> import unicodedata
>>> unicodedata.lookup ('LEFT CURLY BRACKET")

l{l

>>> unicodedata.name('/")
'SOLIDUS'
>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal ('a')
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category ('A") # 'L'etter, 'u'ppercase
TLut
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
IAN'
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6.6 stringprep — QIE{Ul EX}HE ZFH|

B

A F Lib/stringprep.py

AL PR A ) 2)E WD T, 55 T2l A2 thsh <557 ww P Lashs)
Suth ol wast A A UL 38 me a9 2ol npe Febd £ g o 2 Sof
B/aEAE FESEA T8A LA B b EART THH B0 5§57 As, s

AL AR F % YTk

RFC 3454 QB Y Z2E 2o FUTE 2L 2“2 e AAE A FUth 24D A4
A Ao, 21 BAE B3| BALL AeHA] of | F73E 42 2EE BE UL RFCE

Z2ode 29w 5 9 Holl AFE A G 24 23S g8 Bol B3} stringprep
Q7o) oW NEl 4 Ro] 2o AR elA] Aol slof Guith. stringprep T2 7 27 of &
A28 =5 Q) o Fo A5 & nameprep 1t
stringprep BE-2 RFC 34549 Ho] B8 =Stk o] & Ho| B2 GM e} P 2ER EH 3
710l wj-¢- =27] wf &, _,_%— YREHog FUIE FA U o EHo]AE AU g AX F
AAE kst ringprep.py § B2 ElE AHEstol A A T

A7 0%, ol 22 B0l 82 Hl o] e} P27} obd B2 1 EH L] RFCH & 5 57 el o] &rol
o AU, AU AL e rinopropt “5 4 847, 5 oA W 45 e

=
T2 AFFU e 3%, N 522 AT
e BEA SR S Yt BE B B2,

stringprep.in_table_al (code)
code7} tableA.1(FU T E 32004 A QZE A 32 F= A E) | =4 T}

stringprep.in_table_bl (code)
code7} tableB.1(ZHFA 2 2 op it A = wisg ¥ 2] eksyth ol Ql=A FEych

stringprep.map_table_b2 (code)
tableB.2(NFKC 9} 3171 A1-8-51& 7l o] 2~ 238 v} 38) o]l W} code] w3 ) gb& W& o,

stringprep.map_table_b3 (code)

tableB.3(% 7+ 317} gl= Al ol & F 9§ v 33) ol wekcoded] W3 A 3 whHE U TH
stringprep.in_table_cl1 (code)

code7} tableC.1.1(ASCII 2 5] o] 2~ B2} of] §l=%] E gt}

stringprep.in_table_c12 (code)
code 7} tableC.1.2(H] ASCII A5 o] A 2} o] 9l=%] 83t

stringprep.in_table_cll_cl12 (code)
code7} tableC.1(2 3] o] &~ B2}, C.1.137+ C.1.22] &4 3h ol Ql=x] hd g ch

stringprep.in_table_c21 (code)
code 7} tableC.2.1(ASCII A| o] E2}) o] 9l=A] FE gt}

stringprep.in_table_c22 (code)
code 7} tableC.2.2(R] ASCI A o] &2} o] l&=A] g ).

stringprep.in_table_c21_c22 (code)
code 7} tableC.2(A) o] &4}, C.2.13 C.2.29] A 3H o 9= od 3o}

stringprep.in_table_c3 (code)
code7} tableC.3(7H Q1 AH-§) ol A=A FEFHY

£

stringprep.in_table_c4 (code)
code7} tableC.4(R] AL Z= L E) o] =] BE 3}

stringprep.in_table_c5 (code)
code7} tableC.5(th 8] =)o Q=4 FE T o}

stringprep.in_table_c6 (code)
code7} tableC.6( ¥ W Bl A E o = 24 &) of] 9l =x] shE g o)

A =] 155

HO
i
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stringprep.in_table_c7 (code)
code7} tableC.7(5+H A £ o= F A F)oll A=A IEFUTh

stringprep.in_table_c8 (code)
code7} tableC.8(EA] EA W7 = | A)) o] =4 FhF )

stringprep.in_table_c9 (code)
code7} tableC.9(& A+ B Z) ol Q=] wd gt}

stringprep.in_table_d1 (code)
code7} tableD.1(F 4 5/ o] “R” o]} “AL” & 2P of] YA TE .

stringprep.in_table_d2 (code)
code7} tableD.2(F33F 544 o] “L” Q1 FAh ol h+=A IE o}

6.7 readline — GNU readline QIE{H|0|A

_4

readline _u_?—_FL gto]l A Qe 2] E o] A &4 (completion) 7} 3| A~ E 2] 319 9 7)/2 7] & & 0]3}A

S ole] B2 AT, o RES A3 AgsA, ek =gzl A sol W A A} 942 A
A3k ricompleter RES 53 AT 5 AFUTH o] LES AH§3ke] 243 )52 AFz B

Oshd ZEZ Sk U input () BAst AE S ZEES] SR TL T,

Readline 7] ¥}QIQ 2 2713} 5td S B3l +A T 5 d5uth d9rd o2 F e 29 . inputre.
td o] 43} 585+ 74 % Readline 2ol 2.8 2]2] 7]l o gk dukA <l % B = GNU Readline 1+
< 9] Readline Init File= ﬁiﬁ}"] Al L

fy

Z3: SF5 Readline 2}o) 2] API+= GNU readline thAl 1ibedit gto] B8 8 & F3EH 4 Y95 th
P

=]
macOSOﬂ/H readline BE-Z A3 A 7Ho) AFE Z9] glo| B & g & 7R ]

libeditA FA od e GNU readline®] 74 4 oS Utk =2 gy YA oz A Ex1d
E3t= A$ readline. oc__ oA “libedit” | AEE 3}+o] 3o GNU readhne.q- libedit = —7—%51' e
AT

macOS°ﬂ Al editline/1libedit readline o] B d o] & AF23t= A9, & tde g o 9= 273 9349
Ol 52 .editrcYUrth A& 0, ~/.editrc? thx W& vi 7] H]—?_]T‘/MJ(TAB H3S Atk

&

python:bind -v
python:bind "I rl_complete

e Bt 2713 5k W S A AT BRo) 9Ltk

readline. parse and_bind (string
string A A ol Al FH 273 & AF P oF gtolB gl oA rl_parse_and_bind() &
TEFYH

readline.read_init_file ( [ﬁlename] )
readline 27|38} 3} S APFUth 7|2 52
golBH oA rl_read init_file() =

~

B2 ThAseR A8 T Y ol AU, ¥

I-O‘l m—/
HHN'
i)
°
31
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6.7.2 = H{{
U= e kel ool sl A

readline.get_line_buffer ()
Z W9 AA W& (3R ol B 29 r1_line buffer)S WHe

28U
.

readline.insert_text (string)
E WY AM JA o AEE AP T 3HF gto] B 2o A r1_insert_text () & E&3}

A gk, vk ghe FA Y o
readline.redisplay ()
2 MYHES Huol 3 . B ehelm el 2ol A

< W3] A e
£z

rl_redisplay ()

2 G4t B aEe A e A gk

readline.read_history file( [ﬁlename]
readline 3| 2~E 2] 1Y & 231, 3| AEE BEE9
t}. 35 2fo] B 2o Al read_history () £ &

readline.write_history file( [ﬁlename]
3% 2] B2 readline 3|~ % 2] 5k Qo) A Bhod, 71 E IS Gol
) E TSP

historyguth 5 gtol B8] 8ol A write_history(
readline.append_history_file (nelements[ ﬁlename]
3] 22 % 219 o} B nelements $5 -2 5o F7HTh 72 A w L
Qo] o]u] 2 A|5) of P Th. 3 2hol e 26| A append_history () & &
shol o] o] & A eholHejel WAoo ARAR 49w EAT T
WA 3500 7}
readline.get_history_length ()
readline.set_history_length (length)
ﬂiiﬂ o Ast7] Aote & 5 AASNAU RS FUTE write_history file() &
o] e ]-&‘3]-0:] ShE glol B # 8]of| Al history_truncate_file () 2 T &3} S| AEF
H2L AU &4 %S AT G S AR 742 T71E o u T

o
ol
rlo

Q

~

jnp

2.

[)])
@
(@]
B
g
o
<

kv

s A HaEe B2 ths) gk
readline.clear_history ()
Ut} s glol Bl glo A clear_history () & &Yt} slo] A g
Aol vk ZA) g k.

AR |22 T Aw
= sholHo] o] 8 A A ol ele MAOoR AntdH

readline.get_current_history_ length (
AR sl 2B g ol Y T & B (] AL s|laE ] st 715
get_history_length ()2 54 t})
readline.get_history_item (index)
index®l Q= 3l2Ee 5 A W& vkt 3}
glo]l B & g0 A history_get () 2 T &3}

kv

2 H0) & 45 N
R AZg. sR

readline.remove_history_item (pos)
B|AE g oA 9 X (pos) & A HH S| ~E 2] T AAZFUL A= 057 A AUt s+
glol B g] 2] o| Al remove_history () & T&3 4l
readline.replace_history_ item (pos, line)
A (pos) 2 A FH s|~E ] FES line L & WA FUTH 9 X = 07 H A 2. s gho] B
FTEFYTH

2]o|A] replace_history_entry () =
157
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readline.add_history (line)
npA e Zo] JdHEH AAY 2T WA lined F7FEUTE  SHE ghol B g o A
add_history () 8 T&YTh

readline.set_auto_history (enabled)
readlineS &) 98L& 912 v} add_history () ol 3 A5 5L
enabled QA= F L uf] A5 3| 2~E B E EA455, ARY wf A5
gtol o] of g o,
B A 3.69] 7}

CPython & AA]: Auto history is enabled by default, and changes to this do not persist across multiple
sessions.

6.7.5 Al &

readline.set_startup_hook ( b‘unction ]

S 2fe]H 229 rl_startup_hook EWo o6 L& &= F4E AU AATUS:
function©] A1 74 = A A = (hook) = A& %“JD} A 2Fs] A U None 1‘1‘, ol Axd g7t
AAG U o] -2 readlineo] R A ZF2E S Qfsl7] Ao A=} gleo] TEHUT

readline.set_pre_input_hook ( [function]
S kol B 2] 2] 9] r1_pre_input_hook Wl &l T &= S AASFAU A AU
function o] A/ =, A & =2 AHEH U A= 7 Y Noneo| |, 01| A X]% 7 AARY
T} o] B2 3 Al ZEZE S} A F readlineo] I B2 A7) A=3k7] A Ao A4 glo] &

P Ut o] & Fholyo] o] & Al Yt ol M or Autdd —‘%Oﬂmzxﬁ?&ﬂ‘?‘r

6.7.6 2tA

= e AR o ol &4 V) FEF #R- o] AFUTH o] A2 d J&BET&b 7|12 253,
PEE & g & A At A5 o2 AT 5 dF U 7|2 S 2, Readline> 314 A Z 2 E &
3 stol A A-AE A= ricompletero A AHSSIE S A A H 2)\ Ut readline BES
Mg AL A o] S 719} Al ALk W, TR who] R J S A A S oF Itk

readline.set_completer ( [function] )
43 FrE A AV A AZ U function©] A B A &4 = AR H U A e AW
None o ¥, o] v] AXH 4 B47t Al ARG UCE 44 G5t EAo] obd e W w7k o,
1, 2 59 stateol] 3 function (text, state) & TZHUTH textE A ZH5}= t}2 0 2 7153

3 W) oF Ttk

A _1% & g B o ] H#]2]9] r1_completion_matches () 2 AEH entry_func 1o
& TEHUTE text FAE L 5HE glol B 8|9 r1_attempted_completion_function &
ao] 3 A o) W e S

readline.get_completer ()
A ik, 44 B4 4 A A 29ko W None S

|

et

readline.get_completion_type ()
NE FA G 9L AAGUT st etolBefel o] r1_completion_type 5E FHE 1
S,

readline.get_begidx ()

readline.get_endidx ()
Get the beginning or ending index of the completion scope. These indexes are the start and end arguments
passed to the r1_attempted_completion_function callback of the underlying library. The values

may be different in the same input editing scenario based on the underlying C readline implementation. Ex:
libedit is known to behave differently than libreadline.

readline.set_completer_delims (string)
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readline.get_completer_delims ()
S 99 To] TEAR LA AAGUTE o AEL BAS 918 2% Tol9] A=A
HONES AAT UL o] St SHE glo]l B389 r1_completer_word_break_characters
HEE AN 2FTh

readline.set_completion_display matches_hook ( Uunction] )
g4 A B2 ARAAY AAGUTE funcion o] ARHW, A2 e 4 EA T
REFUTH ASSAL none ol B, ol vl HHW A4 EA Bk AABUL wR
o]B # B9 4] rl_completion_display_matches_hook & ‘ﬂ—‘i 2 AASAY A&
A BA S eE dAE Ao & wult) 8 ¥ function (substitution, [matches
longest_match_length) 2 &% Yt

rks&‘ihu

[a—

4

6.7.7 Of|x|

g ol & readline BE9 3 2EF 978} 27 T4E AL 3 /\]-&X]—_,] s T] & g of A]
python_history#hs o] 59 3|2 E 2 JJr°‘ S AEoR 2Edln AR THL
B Z=+ GREA O & AFRA}O] PYTHONSTARTUP 3} of| A tf 3}4] A A 5o }%EE syt

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] BE L AR 2 shol Mol thay RER AWY wf A% 0.2 AWH U (Readline 74 & FEFAA L),

O o+ 22 5128 @A AT A slaE g & Qo] 7|9 3l A &A1& <l (concurrent) T 3}3] Al A&

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)

A3 Th

e =3 AEG AFHEYE ANYIEE code. InteractiveConsole s

ot

import atexit
import code
import os
import readline

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

class HistoryConsole (code.InteractiveConsole) :

def _ init_ (self, locals=None, filename="<console>",
histfile=os.path.expanduser ("~/.console-history")):
code.InteractiveConsole._ _init_ (self, locals, filename)

self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete™)
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 readlineE 2|t 2t gt

A2 F E: Lib/rlcompleter.py

rlcompleter BEX FES sto|# A A2} 7| EE AT O EHN readline RE A 44
52 4o,

readline BEES A LS T A= FUA ZAEZA o] ZEo] dXEH uf, Completer |29 A~
HA7 A5 02 w5 o)X 1, complete () WA E7} readline &4 7] (completer) 2 4 A Yt}

o 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.

ricompleter BEL sol Wl U8l HEg) B S SES AAH AU shoMo] s fMoR
AW A e T BEL A5 OR AREY L 74 Ut Readline 745 RA ).

readlineo] 9 ERBAA, o] BE] F st Conpleter Feh2t o AT A-8A F2] F 70

-,
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6.8.1 Completer ZHA|

Completer 2| 2| = T2 22 WA =& 7F U th

Completer.complete (fext, state)

textol] ™ 8k state AA] LA L vksks o}
AT ESFHR] G textZ TEFH W, main_ ,builtins B 7|YE (keyword EEl
A ZYst i E) e A FojH o] 5o 2 AAdH UTH
How TRE O EOR FoHE, WY LA (FFE B A GAT__getarcr_ () o BB
538 B 5 9% T o] PR R 70 A S S, Lol A i () e
Aot AL F5Uth T4 L 7ok ¢ A= BE o9& 3], JAIstH Noneg
W o
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7.1 struct — 2! =l H}O|{2| C|O|E{2 H}O|EYE sl A

2 F & Lib/struct.py

This module converts between Python values and C structs represented as Python bytes objects. Compact format
strings describe the intended conversions to/from Python values. The module’ s functions and objects can be used for
two largely distinct applications, data exchange with external sources (files or network connections), or data transfer
between the Python application and the C layer.

ZF31: When no prefix character is given, native mode is the default. It packs or unpacks data based on the platform
and compiler on which the Python interpreter was built. The result of packing a given C struct includes pad bytes
which maintain proper alignment for the C types involved; similarly, alignment is taken into account when unpacking.
In contrast, when communicating data between external sources, the programmer is responsible for defining byte
ordering and padding between elements. See W} o] E =A], 7] 4 A & for details.

o struct (282 Struct & WA E)E buffer AAE H gL T} o] = bufferobjects S 3 311
B85 1L 8 % 5 L S AL AN HEUT, o SAOE 4N 1Y YA
P bytesS bytearrayA¥h U E Ml & & ¢ = B2 T8 53 o] ‘314 ZEEFES THFEE,
byres AANA 2742 BAFEA Q% A AL 5 AT
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7.1.1 g2} 0|2

o] RE-2 tha 22 o9 9 -5 A h

exception struct.error
of 2] gl A LA sk ol &5 A= F o] ARFH A=A A ote BAE dYTh

struct .pack (format, vi, v2,...)
V12, e ERFHI EW EAD formare] w7 B viel =G AR S BBFUTE AR
Z ol 8 k= 7k A &Hs] A5l oF Pt

struct .pack_into (format, buffer, offset, vi, v2, ...)
29 21D formarol] wket ghvi, 2, & Q33 7 B vro| EDL 7] FH5 8 W5 buferol
offset 91311 A 5B ZU T offser S B4 A ol §-9] 541 Al &

struct .unpack (format, buffer)
2 BXE formarol whEl W buffer(o}vt= pack (format, ...)2o2 7] HA)oA A 7
Sk Aesl shte 42e Tysttets Ant REQUD. o= oo Wy =
(calcsize ()ol 93l REYE =) W] & F8k= 27|19k A3 oF Fth

struct .unpack_£from (format, /, buffer, offset=0)
20 AL formatll whe, offset A x| ol A A 28] bufferol A A sH 7 gt F s
2 BN TE A= FE AU offer 171014 A 245te] wol = Thel 2 54
(calcsize ()] 93] vld 5 =) T o] & 3= 37] o] AFo]o]oF S th

struct.iter_unpack (format, buffer)
Iteratively unpack from the buffer buffer according to the format string format. This function returns an iterator
which will read equally sized chunks from the buffer until all its contents have been consumed. The buffer’ s
size in bytes must be a multiple of the size required by the format, as reflected by calcsize ().

Zr ol o] 2l FAE o A FH 2 FES ALY Th
B & 3409 &7}

struct.calcsize (format)
I 221y formatoﬂ 3 G 2 A (pack (format, ...) o &) AAE = vlo|EE AA) <2
7)1 wlash o,

Format strings describe the data layout when packing and unpacking data. They are built up from format characters,
which specify the type of data being packed/unpacked. In addition, special characters control the byte order, size and
alignment. Each format string consists of an optional prefix character which describes the overall properties of the
data and one or more format characters which describe the actual data values and padding.

HIOIE =AM, 37| R Y&

By default, C types are represented in the machine’ s native format and byte order, and properly aligned by skipping
pad bytes if necessary (according to the rules used by the C compiler). This behavior is chosen so that the bytes of
a packed struct correspond exactly to the memory layout of the corresponding C struct. Whether to use native byte
ordering and padding or standard formats depends on the application.

,OHe Eol ok, T 4GS R AR BAHE AHEte] 917 wleleje) ulol £ &4, 2] 3
AT S A3k

o, b
i e
o

ZA} | HIO[E &=A 37| g
@ AR delHHE | volgX
= EREE! ixE none
< 2] & it <t xE none
> 1l ol <t T none
! Lﬂ HZ =9 A | % none
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R WA A7 o1 F B St ohu e, e 2 A R e

Native byte order is big-endian or little-endian, depending on the host system. For example, Intel x86, AMD64 (x86-
64), and Apple M1 are little-endian; IBM z and many legacy architectures are big-endian. Use sys.byteorder
to check the endianness of your system.

HolElm 279 A9 C A7 9 sizeof BAAL Agste] AFHYTL o] AL T volFu
uhol = <A 9 A3 ok

BE 37 2R BA R 2 FUTh £ FAH A4 BE BRI L

BESMCESEE L SRER- S EEERS R ERY SRR S R e D

zzsgych

'1v QAL IETF REC 17000 49 ol 2 4k ] QT okel V=9 2 vho] £ <A & thehy U o,

o] B 27} obdl whe] = A (3 A] vhe] = 2918) 8 EA S S QEUTh < > 8 489

GELRRES

EE:

(1) HPe A%m & 7AWl Dol vk 4502 FAGUTh AmPH FEAY A 2ol i} Eof
5 o] F7bs 4] gk

@ delEutobd 37)9 3PS ALS T Wl o] F7h5 A Fgth ol 2 Bof <, >, =

e

EW 22 v 22 2 w7 5 Utk Cof shold g Abel o] Wiae o i BHslob gt ‘2F
A7) ES B2 A7IE AT W A A %] 27 E HelE B9 2 YEbd U S, W EA4d o] 1<
>, EE = F SR Al S E AUt volBE 2V E AR S ], A | gel 27+

=% | CH oto|M & HEE 3 | £E
X | E Hio|E ol iyttt (7)
c char Zo]7F19l bytes | 1

b signed char A4 1 (1), (2)
B unsigned char RES 1 2)
? _Bool bool 1 )
h short RES 2 2)
H unsigned short A 2 2)
i int AL 4 (2)
I unsigned int A 4 2)
1 long AL 4 2
L unsigned long A4 4 2)
q long long A 8 2)
0 unsigned long long | A 8 2)
n ssize t AL 3)
N size t RES 3)
e (6) float 2 4)
£ float float 4 4)
d double float 8 4
S char[] bytes 9)
P char[] bytes (8)
P void* RES (5)

WA 33014 W: a3k e Zoe] of g A Be] 2o gl
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WA 36014 W A: rer Eolo] @ A fle] £ ik

EE:

(1) The '?' conversion code corresponds to the _Bool type defined by C99. If this type is not available, it is
simulated using a char. In standard mode, it is always represented by one byte.

2 A+ W& I T sFUE AHgste] A7t obd g2 A S H I & wl, A7) obd ghel
il

" index_( WAEA 9w A7 Aol NG WA 5T 0] AAE Ao WA e}
WA 32004 WA A7k obd el Al __index_ () MAEE A FHE 22 7RG U T
(3) '3 N WBIEE( li%kOlb‘r'@'HPOlE¢H %x}zﬁ%nﬂ o€ 5 7)o wk AL T

& i,

YUtk BE D79 49, 28 T2 oY) DL OE A5 TAS AT

=2 49, 917 8 Qe FAFNA g ¥E
inary64 5=+ binaryl6 3§ A& AFg-SHU o (44 £,
ES #x}:(ﬂ olut 1o Hol= A EAE 4895 o]l vl
15Uk Mol = A #4f = B A2 wet 2ol el

AT struct BE-2 o & o B 1 £ A E A5 SkobA, B FAS A

(6) IEEE 754 binaryl6 “¥F A 4 %> §.2 2008 d IEEE 754 3=+ /| A #oll A =YE A5t
SHIE A4 2 M E AU e (1OH1E7P BAIAHo R AFHUHE 7HA H, hﬂ A E o A o
6.1e—059}6 5e+04 Aol 22 Uetd 4 9l Uth o] L& C 94_4-013}01]/\1 Ha 2| Y=
FFUth 4REA QI 7] A o A<=, unsigned short & #] 7ol /\}%Q—? AA R, =8 A kol & AR 4
A H Yt ZFAI S Y22 half-precision floating-point format2] Wikipedia 3] 0] 2| & ZZ 3} A] .

l~>

-
A Ao

by i
>
i
S
oo

4)

5

> o T
oflt
- 1>
[
ry
)

)

oo
ok

(7) When packing, 'x "' inserts one NUL byte.

® "o TR EAL TaG BAL E Anshit], o)k ALE 5] T4 1A ol = o]
AR S 0 2] SRS ol Gk AR A WA o)L sl Aol 1} 2395 5
AP h ALY npo ]E7P1ﬁ°ﬂ FUTh pack () ol Add F2rg ol Y 29 (Sl W7 1

EI“,}- | Y‘Ji), —‘,:}(]—Oé_o,] /‘\jé‘g count-1 't]}- ]ED]— Z1 74-5‘1/]1;} _'__;(}_OE:] count-— Tj}' %}E-tﬂ, ;8_‘!}:]"

o] 1
AEG whol = £/ H w5 o =2 AN AT unpack (9] 3, 'pt ER FAHE count
HEo]| E S 4] 8HA| vh HhgheE FA D2 25500l EE 238 ¢ glFoll o sk Al L.

(9) Forthe 's' format character, the count is interpreted as the length of the bytes, not a repeat count like for the
other format characters; for example, ' 10s ' means a single 10-byte string mapping to or from a single Python
byte string, while ' 10c' means 10 separate one byte character elements (e.g., cccccccccc) mapping to
or from ten different Python byte objects. (See | for a concrete demonstration of the difference.) If a count
is not given, it defaults to 1. For packing, the string is truncated or padded with null bytes as appropriate to
make it fit. For unpacking, the resulting bytes object always has exactly the specified number of bytes. As a
special case, ' Os ' means a single, empty string (while ' Oc ' means O characters).

R A el A5 HE ST syt ol 5], £ 244 '4h' £ 'hhhh' 9 A E3)
syt

S Abol o] T FE A= FAIFH U Slef A Abolol = Fl o] glojok gt

A% A ('br, BT, The, T, Y, T LY LY g, 100 F SR AR el ihxE B E o, x
7l —‘T"—u-/]‘lgr‘??_mH oi‘/]r‘:ﬂ struct.error7F WAL T}

WA 3104 |73 o], dF A 2l HAE ol d g2 WlBotaL struct.error thAl

DeprecationWarningg WA A5 Yt}

EW FAE] A, W P2 Truedt FalsedUth i3S uf, A} A 9] =2 gho] AHSgth
dl o] B B} 325 bool A A 00t 1o] 37 =4z, A s A w) 2E 00] obd 2 TrueZt U
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oll

ZF31: Native byte order examples (designated by the '@ ' format prefix or lack of any prefix character) may not
match what the reader’ s machine produces as that depends on the platform and compiler.

Pack and unpack integers of three different sizes, using big endian ordering:

>>> from struct import *

>>> pack (">bhl", 1, 2, 3)
b'"\x01\x00\x02\x00\x00\x00\x03"

>>> unpack ('>bhl', b'\x01\x00\x02\x00\x00\x00\x03")
(1, 2, 3)

>>> calcsize ('>bhl")

5

Attempt to pack an integer which is too large for the defined field:

>>> pack (">h", 99999)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
struct.error: 'h' format requires -32768 <= number <= 32767

Demonstrate the difference between 's' and 'c' format characters:

>>> pack ("@ccc", b'l', b'2'", b'3")
b'123"

>>> pack ("@3s", b'123")

b'123"

A7 B D=L Ao HYHAL ATHE WIS FER A o152 2D+ A5k

>>> record = b'raymond \x32\x12\x08\x01\x08"
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple

>>> Student = namedtuple('Student', 'name serialnum school gradelevel')
>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=8)

The ordering of format characters may have an impact on size in native mode since padding is implicit. In standard
mode, the user is responsible for inserting any desired padding. Note in the first pack call below that three NUL
bytes were added after the packed '# ' to align the following integer on a four-byte boundary. In this example, the
output was produced on a little endian machine:

>>> pack ('@ci', b'#', 0x12131415)
b'#\x00\x00\x00\x15\x14\x13\x12"
>>> pack ('@ic', 0x12131415, b'#')
b'\x15\x14\x13\x124#"

>>> calcsize('@ci'")

8

>>> calcsize('@ic")

5

The following format ' 11h01 "' results in two pad bytes being added at the end, assuming the platform’ s longs are
aligned on 4-byte boundaries:

>>> pack ('@11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

] B7):
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RF array 5% HolE9 7 & veje] A4,
Module json JSON encoder and decoder.

Module pickle Python object serialization.

7.1.3 Applications

Two main applications for the st ruct module exist, data interchange between Python and C code within an ap-
plication or another application compiled using the same compiler (native formats), and data interchange between
applications using agreed upon data layout (standard formats). Generally speaking, the format strings constructed
for these two domains are distinct.

Native Formats

When constructing format strings which mimic native layouts, the compiler and machine architecture determine byte
ordering and padding. In such cases, the @ format character should be used to specify native byte ordering and data
sizes. Internal pad bytes are normally inserted automatically. It is possible that a zero-repeat format code will be
needed at the end of a format string to round up to the correct byte boundary for proper alignment of consective
chunks of data.

Consider these two simple examples (on a 64-bit, little-endian machine):

>>> calcsize ('@1hl")
24
>>> calcsize('@11h")
18

Data is not padded to an 8-byte boundary at the end of the second format string without the use of extra padding. A
zero-repeat format code solves that problem:

>>> calcsize ('@11h01")
24

The 'x' format code can be used to specify the repeat, but for native formats it is better to use a zero-repeat format
like "01"'.

By default, native byte ordering and alignment is used, but it is better to be explicit and use the ' @' prefix character.

Standard Formats

When exchanging data beyond your process such as networking or storage, be precise. Specify the exact byte order,
size, and alignment. Do not assume they match the native order of a particular machine. For example, network byte
order is big-endian, while many popular CPUs are little-endian. By defining this explicitly, the user need not care
about the specifics of the platform their code is running on. The first character should typically be < or > (or !).
Padding is the responsibility of the programmer. The zero-repeat format character won’ t work. Instead, the user
must explicitly add 'x ' pad bytes where needed. Revisiting the examples from the previous section, we have:

>>> calcsize ('<gh6xqg')

24

>>> pack ('<ghéxg', 1, 2, 3) == pack('@lhl', 1, 2, 3)
True

>>> calcsize('@11h")

18

>>> pack('@llh', 1, 2, 3) == pack('<ggh', 1, 2, 3)
True

>>> calcsize ('<ggho6x')

24

>>> calcsize ('@11h01")

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

24
>>> pack('@l1h01"', 1, 2, 3) == pack('<gghex', 1, 2, 3)
True

The above results (executed on a 64-bit machine) aren’ t guaranteed to match when executed on different machines.
For example, the examples below were executed on a 32-bit machine:

>>> calcsize ('<ggho6x')

24

>>> calcsize ('@11h01")

12

>>> pack('@l11h01', 1, 2, 3) == pack('<gghe6x', 1, 2, 3)
False

71.4 ZaiAa

struct RE-E E TS ¥ Fo gt

class struct.Struct (format)
Return a new Struct object which writes and reads binary data according to the format string format. Creating
a Struct object once and calling its methods is more efficient than calling module-level functions with the
same format since the format string is only compiled once.

F: Struct EE SFFE TG0 AEH JA T Bxd AYdHE vjHo] A Hug, 2
4R W BEAG e AR StE 22 WS oY struct B A AR Y] Al & Z o)
F*eyth
AL H Struct AA & - A =9 ol ERREE A AFYTh
pack (vl, v2,...)
pack () et 543k, ALE 2WE AFE YT (len (result) & size2} ZA B Y
t}.)

pack_into (buffer, offset, vi, v2, ...)
pack_into() 49 U5, A9AH £UL AS T

unpack (buffer)
unpack () 2tF Ao, Aot d WS ARG T vlo| E I 9] W I 7= sizet
2ool ghuich,

unpack_from (buffer, offset=0)
unpack_from() @94, Aodd WS AU offser §] 2| o A Al k=
Ho] E 9} o] W3] A7) = size o]/l o] oF gt

iter_unpack (buffer)
iter_unpack () &5 5L, AdH =

size®] o] o] OF gyt
H A 3400 7}

format
o] Struct AA & LA Y AFLE ZW 24,

WA 3700 A 2 ZALH L oAl bytes Al strd Yt

size

formatol s ste F2A (pack () WA=l 23] /3 d vio]E QD AA) 2 Axtd 27].

n!Io

RS I T EEEERE

l
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7.2 codecs — T H! Y X|AEE|2} H|O|A A

22 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 fext 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 fext encodings or with codecs that encode to by tes.

o) BES 999 I oz AT Y} U nY e ohS G4 E AL Tk

codecs . encode (0bj, encoding="utf-8’, errors="strict’)
encoding= 3l 59 T2 A5 objE QA1 T

ot oy A HaS dA37] 93 errors7]— Fold stk 718 oy A7+
"strict'olm Q13 Y o8] 7} valueError(] 2% UnicodeEncodeError & 7+ o W 3 d
A AME ZH)E TAA NG Y YT :7:41 off & A gfol ok A s W82 4] wfj o] &~

L ECRME

codecs .decode (0bj, encoding="utf-8’, errors="strict’)
encoding & 913} 558 792 AH§5e] b2 T TP F T,

Aot ol A BAS AR Al erors7F Fold & AU 71E oy AHE =
'strict'olW tlZY o7} valueError (2 UnicodeDecodeError 9 242 o W& md
FAH A B FH)E DT Sd YT 29 o] A 2ol thek A & &2 7 H) w o]~

=
o 28 FEHAAL

7 sl 3 AA G NS E g FAT 5 A5k

codecs . lookup (encoding)
st 3 @A ~Ee oA e PR E £33k ok} B CodecTnro AR S WEFU T,

Azge mA AL AN ZAH U 2S5 Yo, I 44
AT Codecinfo AR 7F QO W, LookupError7} AU TH 18
A 7F A oll A= AL & E Akl Al ‘1138'5‘ Ut

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)
EE R EPEERE He i  p P S RIS PR
t}:

name
NECERE

encode

decode
Al gl E YA f I 3 o] =1 Eal S PaS) encode()?»}decode() Uﬂ/\i -°Jr

He Ao Al S A
MASE gE gt REE 458 2o® /ugyth

incrementalencoder

incrementaldecoder
T2% 937G Iy s B2 AEY T o5 47 Wolx FHa
IncrementalEncoderE]- IncrementalDecoder7} B2 ot= Qg H o] A& A F3loF &

Utk 32 29 4E 542+ A5k

streamwriter

streamreader
~2EY /1279 57 Fha EE AED FH )5S 27 wolx F
StreamWriter@} StreamReader7}t AL st= QEH o] AE A FdoF Tt ~EF
g gee g4 A
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o hgk AA 28 Beats] A3, ol BES E 230 Lookup ()& AHEIHE

2ol An ol e 2 E S Bolx g AnE gas wag
ANFHE S ¢ Y= A LookupErrorE SAA AU

codecs .getdecoder (encoding)
FolQ Qo] gt 2 g FolA A O =T F5E waT ok
AT L 2L 5 9l AS LookupErrorg WA HU Tk
codecs. get incrementalencoder (encoding)
ZoQ Aol g TS FobA] Z1 Q) Ze) At AR P E Ny
] A

ALY L He 5 @AY D] S <

)
ZiTR el e e e el S8 0 A AR B4 E VET
ATYL 2 5 @A% o] 32 T nE & ALSHA &b A9 Lookuprrorg WA Gk,

codecs.getreader (encoding)
A oFYo FU S ZolA streamReader |2} HE g T4E ukdgh o
J& 2 5 Qe 4% Lookuprrrorg A AT
codecs.getwriter (encoding)

Jo] Zeg grotA streamiriter Sy AE 2 S-S AT YT
22 4 9k A9 LookupErrors AN YU Th
| 452 SE5] Mg He] S ST 5 =S Fuith
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.

H A 3.99]| 4] ¥ 7 : Hyphens and spaces are converted to underscore.

codecs .unregister (search_function)
Unregister a codec search function and clear the registry’ s cache. If the search function is not registered, do
nothing.

WA 3,109 =7}

Alg 3 ok

codecs . open (filename, mode="r’, encoding=None, errors="strict’, buffering=- 1)
2o mode® AE3S ARYD AL AT FPW ALY LY L AT
StreamReaderiiriter & A2EHAE WIS} 7| B gd R = rrro]1l, uYdS ]

Er doke S9dth

Z31: If encoding is not None, then the underlying encoded files are always opened in binary mode. No
automatic conversion of '\n"' is done on reading and writing. The mode argument may be any binary mode
acceptable to the built-in open () function; the 'b' is automatically added.

encoding & A AH§B ARHS AU h Bl EGoI A AT Y5 Hho] EAR Y S
B QRYo] 585, % WA= A sk vl P L A H :@ﬂ@aqgww

el AelE Fest7] Al errors7t AleE = JFUTE 7122 "strict' ol AF Y olH 7}
LA E valueErrorZ7F @A S T}
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buffering & WA open () B0 A9} 22 o m U Th 7] B g -10]0] 7|2 W ¥ 277} 2D L
oJul g Tk,
codecs EncodedFile (file, data_encoding, file_encoding=None, errors=strict’)
W EWNAT YL A o= filed 2 F H W AQ st reamRecoder AA2HAE ¥ESHsL T}, 2

% % ];HZ]O] D]—B‘] u;H LE J}O]o] Iﬂ-bﬂqq
g3 H 5t 7154 dlo]H = A data_encoding | W2} U] G A T2 file_encodingS 23}
HfolEE Z gE 3ldq 715 %14‘—/} AE oA g2 vlo]| ELQ L file_encodingl W} t] T H =

], A3}= data_encodingS AM-83te] AFZ Y F Ytk
file_encoding ©] A|-5-= A| ¢k W, 7] 2k data_encoding Y Y t}.

ol A& Fst7] Al errors7t T2 5 JFUT 712 F2 "strict'olH, 39 o7}
WA S ValueErrorZF WA U T

codecs.iterencode (iterator, encoding, errors=’strict’, **kwargs)
Z8 A AEE AE T iteraroro] A A FIHE LS WEA 02 AnYFUTh o F A
olEl AU Th errors AT 719 = AAR T ol eh = S8 AdZHE ALg Ut
o ¥4 A8 DN AP Y HAE scr A7)
base64_codecd 2 vHlo|EG-vlo|EYE A F T = X AFA] &

=
s galok gUTh meA
ek,

u:l> m{m

codecs .iterdecode (iferator, encoding, errors=’strict’, **kwargs)
22 0702 A2k} ieraord] A Al B 9 S WEA e T YY) o B4e A
o B 4 U th. errors AAHTHE A9 E QAT ol eh & S E D mEE AP
ol g AHgStH Y FH oA HIZHE bytes AAE 5830 01: Gy mEbA rot_13¢]
iterencode ()2 5534 AFEE = AT rot_133 22 HAEHAE AQFATEE A3}

A gk eh
) BES EHTAE 545 HAL du 2o HEDTHE 44 E AT I

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] FE A AT G A U T E vlo| E 54 A (BOM) Q1 T3t Hlo| E A AL E ot

UTF-162+ UTE-32 t] o B 2 E R o A ARE-H H}o] E A5 Ve = U] AFS-= 1, UTF-8 0| A] U &
E X2 AREH U BoM_UTF1 6% ZHF 2] vl o] E] B H}o] E A ol whe} BoM_UTF16_BEW
BOM _UTF16_LE°|W, BOME BoM UTF169 ¥, BOM LEX= BOM UTF16 LE® ¥ A, BOM BE=
BOM_UTF16_BES] ¥ A Jurt} t}2 AL UTF-83} UTF-32 ¢ 79 ol Al BOM S veRH U T}

A E=E Y 71K AEH o) AE Aol oF Ut} AE] §=
AEY S AEY B9 /)2 7] = AukE 0 2 A

I=Snuiay]

=222 AU 29 AYAE A ARG o2y
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oll21 XM2|7|

To simplify and standardize error handling, codecs may implement different error handling schemes by accepting the
errors string argument:

>>> 'German B, n'.encode (encoding='ascii', errors='backslashreplace')
b'German \\xdf, \\u266c"
>>> 'German B, p'.encode (encoding='ascii', errors='xmlcharrefreplace')

b'German &#223;, &#9836;"'

The following error handlers can be used with all Python 32 < 91 5 o codecs:

ok o|o|

'strict’ Raise UnicodeError (or a subclass), this is the default. Implemented in
strict_errors ().

"ignore' ZEH HolHE FAIstAL F71 8 A] glo] A% Xy o
ignore_errors ()X FHH JIFUTH

'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 ba ckslashreplace errors ().

'surrogateescape’ ] Z Y A, vlo] EE U+DC80 A U+DCFF HY Q] /|E A2 A o]E T &
(surrogate code) & H]—-_’FLH th o] Z= =G olHE AZ P& o
'surrogateescape' ol 2] A 2] 7] 7} AFEE T 22 HEO]E R ThA]
g U (A8 8- PEP 3835 R 3AAI L)

The following error handlers are only applicable to encoding (within fext encodings):

A o[g|

' xmlcharre firReplaceswith XML/HTML numeric character reference, which is a decimal form of Unicode
code point with format & #num; Implemented in xmIcharrefreplace_errors ().
'namerepladeReplace with \N{ . . . } escape sequences, what appears in the braces is the Name property
from Unicode Character Database. Implemented in namereplace_errors ().

ZF = ol (] | 0 |

HA 4=

'surroghutBasatf-16, utf-32, | Allow encoding and decoding surrogate code point (U+D800 - U+DFFF)
utf-16-be, utf-16-le, | as normal code point. Otherwise these codecs treat the presence of sur-
utf-32-be, utf-32-le rogate code point in st r as an error.

B A 3.19] 7} 'surrogateescape'$} 'surrogatepass' o|# g 7].

WA 3404 ¥ A: The 'surrogatepass' error handler now works with utf-16* and utf-32* codecs.
WA 3.50] 7} 'namereplace’' o & A& 7.

WA 3.5 4] 7 : The 'backslashreplace’ error handler now works with decoding and translating.
A elge® o2 AE7E S5t &= AT FHL + s yTh

codecs. register error (name, error_handler)
ol & % 8] &4 error_handler S name ©) ﬂ—— o] 2o =7 %%@'H th. error_handler 91 A}= name ©] errors

A ez AFE wl, AFG A H2E Fol o7t e TS

&
T AL o] YA st AE 7 £ H UnicodeEncodeError QA 2E 29 A er-
ror_handler } % Ut o8] gl 7]= o] d ey & o2 DA 7| A, 8o g7y
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FEL 0@ oF Ptk oAl e seroli}

o8 w43 3 Mol BAE o
Utk AR E A4 A7 JY oz Az ol
o= th. A% 9127 HAE Wl

i)
ol
°

AT 55 A A%E A8 BAR BE 71E
In dexErrorﬂ- Hlf\g skt

UnicodeDecodeError Y UnicodeTranslateError 7} A 8| 712 AEE 11 ol ] 2 2] 7] 9] T A
&2 2ol 47 SErhe A8 A9 S, 0 293 W B (ranslating) & ¥1 %514 25 L o

ool SFA ol A7l (& ol A7 E TSt E olFoE 23T F UFUh

codecs.lookup_error (name)

name©| k= o] F 2 & o] Aol T =4 o g A g 7] E v

B 71E 22 4 glow LookupErrorE WA Al AU T}

O3 22 28 A7t EE o 2 Alegdth

codecs.strict_errors (exception)

Implements the ' strict ' error handling.

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 CHAR-
ACTER) 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.

A 3.5 A ¥ 7 Works with decoding and translating.

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 fext 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}.

B A 3.50] &7}
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Avef 9t

rr

i =in el - =

718 Codec FA 2 thxd 22 WA EE Ao st=d], AHl gle AR B A 34 A H oA E
A5t = gth
Codec.encode (input errors=’strict’)
A inpur-g AZ Gt FZ (2 AA|, 28] Zo])S vk3g o) o
EA ZAAY ARG (& 501, cpl2521} is0-8859-1) = AHE-5to] &
A= WHGL T
errors A A= B ofl 2] AelE APyt 7272 'strict' A gUth
o] MlA == Codec 2B 20| FEjE A oA &= = AFUTH dZY E&S =0|7] 30
AEE F A oF 3= T M= StreamiiriterS AR IIA Al L.
AE L o) 70 JEE A3k o] AFIAE 2 AR Fo) Wl AR VBG4S Yofok
.
=]

Codec .decode (input, errors="strict’

l

) o

’I,

e

o,

b

N
)
24 [
e [
T o
JeaR
(m ol
e rlo

)
AR inpure D TR FE (2 AR, £ 8 Do) S HAFU T o F Sof, HiE Y
A9, 058 53 24 AT Q0P 2 Ao AnYH o= AT EAL AA 2 A
Jeh.

9= AR} vho] E@-uko] & 89 F9 inpur who| = A o] Ak 7] AF W5 e

slo] 28 A g 8he AR o ok Fuith- o Eo, W3 AR % w2 e) PP 5.
A= AL ol A E AUk 712 %-E 'strict' H2YYTh

s Q1
o] I =+ Codec da® 2o FEE AFSHA b= 5 A5UTh UIZY &2 £0]7] A6
AElE A8l oF k= Yol A = StreamReaderg AHEBHA Al Q..

= 7o

DIEE 2017109 4SS Aok o] ABoNA 2 AR F2) W AN E 2B 5 Golok &
Utk
58 olagn oay
IncrementalEncoderE]- IncrementalDecoder 2|2 ZE AFYI UJIYL 93 7]E 9l H
Sol 28 AF gL Qe ALY/ nYeE Ao] AH Y AR/ T G & W B Ese
Z 0] 0}143} S AFAE/YIAHE encode ()/decode () MIMEE o8] H E&3to g Ut S+
_‘—”31/1’4:"31‘; HAE S& Foll JZP/HIY Z2ANAE FAFYTH

encode ()/decode () WA Z 3l &2 d4dH &8 RE G JHS sz 2sto] AH gl
dF/HIE R AZG/H I = A g5yt

IncrementalEncoder ZHA|

IncrementalEncoder el o8 GAZ 48 O]i‘ﬁﬁ} o AFEEH ULt ol ZHE G R2AE
29 EHH £ B E S H 7T B sof S 0he A= E Aol g,
class codecs.IncrementalEncoder (errors=’strict’)

IncrementalEncoder Q2B A9 A A A}

REZE AT o A4 AR o) A E A BN FUTE 27179 = ARE AREA 24
T QAT 7)o FojE 7= < XP“P-L}OV‘* 9 HAXE oA A YT
IncrementalEncoder<=errors 7| E AXE AlF3lo] o} o8] A AAE 7+ 4= 54
th b5 e ghe ol el 42l 18 Ba oA Al 0.

erors A 2 ol B ofEeHE YA o

OEZFHE
IncrementalEncoder AAY 9 T A THE ol A2 Ak 7ol AT 4~ 35Ut
encode (object, final=False)
objectZ (17 ¢] 2] & x| N’EH-%— TE3e) AF sty B ]
o] encode () ol 3k vFA|Z Z & 0] | final& 3ol o] oF Tt (7]

0,
2l
W)
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7| BRI E ALARAG U 92 ‘ﬂaﬂ;ﬁ‘%‘:}' JAFITE AL = 4oy
W, d235hd ¥l vlo]Edo|} HlAE BEXYF-E AEdle], .encode (object, final=True)
=
=

getstate ()
JAF Tl A el E vhghsh=d], o] o Ut Fd-2 00] 7HF &3 el 7
ﬂqu@¢iw A3t A= AE & v e/m 2 g e At #abde) nho) B

setstate (stare)
NI FE & stare 2 AUt state= getstate () 7k 9HHE Q1 T T AFEj of oF P T

IncrementalDecoder ZHx]|
IncrementalDecoder FeiaE o8] GAR 8-S YA Y= dl AREF Y th Tho] A I HAXE
2ol SR E 5 BE S YA oA ZY oF 3t thx A EE B T th

class codecs.IncrementalDecoder (errors=’strict’)
IncrementalDecoder QAAE A2 A A A}

RE SR UREE o A4 AT o] AT ABHF FUTL 277N ARE AFEA 2712
4 AT, of 7]o] Ao E F19IE Q1Ahek shol 4l T o 2| 22 2o 4 A4 U,
IncrementalDecoderserrors 7| Y E QAAE A|-Z5lo] o2 o8] A AAE F+3E 5 A5 Y

ok 7Hs & g2 ol Bl Al 2l 71| BRI A L.
errors A= & ol AJEHRE WP YUY

RS
IncrementalDecoder 7”11]-4 £ FotohE o g A g Ak 7ol A3 4 dF U

decode (object ﬁnal—False)

o] decode () Oﬂ o3t U]—Z] ul Eéoltﬁﬁnal zLo]o]o]: st
Hate d8gs Sds gz dsiorsty = HE S
o (& & < Qla Zo] BEotAdH H]—O]E ANArz

A2l & AlZFsl of Ut (el 9] 7 A 2 = 5 U .

A 3.
o). ol o] 7}53h4]
£ 499 2ol o

reset ()
HEHE 27 JHlE A48 o

getstate ()
HEg e dA A& wragdynh F 5] e FEolofokstn, A WA= o3 =
F5 A ok ‘Q%ﬂ% 3ok v ofof hurth 7 WA= Fgoop sty 71 AR AR Y
AsUth (FE200] 7P Ed F7H A E) AR HEE s oF Fch) o] F7k el BRI} o
1 4, 99 HM AL F7F R FE7 0 = HIHE AT 5 9lo) A, o] ol W H

A g e Ayl Fastd 28e AR 2 o)A AEE HEok 2 5 ol of Ttk

(A5 R o) B3te 37 At AR AR E npdel/g 2ol n AT EALe Ho|EE A2
1T Ysto] 52 WHT 5 Ah)

setstate (state)

Yz AL state 2 A A U TE state= getstate () 7} ¥rEsE T I T AL of of g T}
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[>
Im

2 Qlagn o|=g

Streamerterﬂl- StreamReader S MEL AT DG AE 5S¢ g A £t Hl }\}—9-?;}
=g Y g H o)A AFTEYtL o]E 43 5t= Wi o 3t ol = encodings.utf_8&
B2 L

_{

StreamWriter ZHA|

b
rln
[>
Il
o

StreamiWriter 2@ 2E Codec?] A B Z#2ojm FolH T U HRAA2EZ ) TS EE
%7 Aelao S The B A =8 Aol o,

class codecs. StreamWriter (stream, errors=’strict’)

StreamiWriter QA2E Q] AA] R},
EEXEY 7]i71" o] 437 JH s o]~ AF oF T Th F7F 7= ]XP% A A 71
S QAR o 7)ol Ao E 71 = AAet stold S A~ E 2o A AREE Y T

stream AAF= 574 ZE o AeteF B vloj 2] HolH & 7] sl & 3t 7 A A of of

Streamiiriters errors 7| & AAE Algsto] th2 ol A& AAE +IE 5 9}%‘4‘:]'- Bas
2EF Fd o] APT  v= FF odle] A 7)ol s A= ol 8] A 2] 7] & FRHAIL

errors Q17 & 0] 59| o] 2l FEo YLtk ol o] B2l FEof A5 sereaniiriter
AR o) 5 5ok T ol e A 2] Mk ghol AR 5 AU Th

write (object)
~Eol Az A Al h g2 HuTh

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.

reset ()

R R R A N IS R EERFE LS
o) v 4= B2 8w 2o do|el 7} /1R e} 5 o) el 3] 916 BA 2=
2 A 27SA 2T AL A Ul EHE 24 5 JES FUT
A9 WA= A%, Streamiritert S AEYNA & hE RE WA =9} o 22 HES F& 3 of

ek

StreamReader ZHA]|

StreamReader S| 2 Codec? A H Fgj2o)y slo|H T HAAEZY S EEREAEH

#57]7h o sl of h The vl A =8 el g oh

class codecs. StreamReader (stream, errors=’strict’)
StreamReader QAAE 2] WA A}

DE £EY S5l o] 4 el ol AT FU 37171915 DAL AREA 27}
5 QAT o710 B 7= Ak shol A 2 @A 2= el of A AL§H Tk,

stream Q1 7H= 57 3190 AF A GAE L whol U e ol EE 97 3] AT AT AR o] o

StreamReadert errors 7|9 E AAFE A 3] ThE o] A2l AAS FAY ¢ YUk B
e o] AAT 4 it BE ol e A2l 7)ol S e A2l FRA L.

errors QA= L2 o] 59 o] E|HE tUH YT} o] oJEFHE YA StreamReader
AA ] 7 T ol E A A o] AT 4 d5UTh

errors A Aol & 85 = F AP register_error () 2 FFE 5 dFUTh
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read (size=- 1, chars=- 1, firstline=False)
~EFOA HlolEHE Y2Y 0}51 A3} AAE
chars Q1 2}= Wkgte tj 39 € e YT read() WINE+
SR AR o o 1S MHSA A S A A Aol SR BO d A
shakal 4 Qo

o
ky
ol
o
ﬁ

HEQQQHH%QGJﬂWN%T%ﬂW%ﬂ%%}Eq
A9tk

firstline E2| 1= o] & Eol Y2 o2 7} o™ A AA Exk kel = S ey oL

ﬂlHEt%% € (grecdy) 171 A2 Ao} F T 2, A1 Aol 9 Fof A sine
W94 5185 0 BE ol o] El g 8ol of ghuich. ol ol !
8 W11 10 0 o1 Boiok HHIT

readline (size=None, keepends=True)
QY ~EYe|A 22 91 TP E vlo] 5 2 BTk

ZA AW, size= AE Y read () WA size AAZ AUt}
keepends7} AR oW = 27 7} Wdld Zo A Al AF YT

readlines (sizehint=None, keepends=True)

e ~EYOIM AHE AF5 8 B E S AT B2 PaER WBFG
Z $8E 99| decode () WA EE AR50 TR 1 keepends 7t o] 2| AE FE o
g
T AW, sizehint= ~EH 2| read () WA =0l size A= AEH U Th
reset ()
U1 APE S § A e o] AFRE 2 v E Al R g o,
2E7] A A A o] 'LAYTEA] kotof Fofl oA L. o] FIEE F 2 T Y of 2] A
75 Es o] g8 Ay
29 HAHE Qo% StreamReadere= 3t 2E A TE RE A E} o] EFHEE A<&3)oF &

g},

StreamReaderWriter ZHA]|

StreamReadeririter = Q7| 27| RE BF oA A5 5= AEY S Y I E 5= He Zg o

uch

lookup () T7F 12t AE 8] F4E ALS3H AAHAE FAT = AEE AAH A5 YT

class codecs.StreamReaderWriter (stream, Reader, Writer, errors="strict’)
StreamReaderiiriter QIAEAE WS UTH stream2 3L 7 7“?1] o] o U T}, Reader 2} Writer+—
Z}7y st reamReader®} St reamiiriter AE F o] A5 A|Fot= HE ] T} Fe o] o Tty
R A R U P DO

StreamReaderriter A2HAYE StreamReader®} Streamiiriter e 227} 23k Q1 g H o] &

el FhTh ah AE o] A THE RE WA =0} o E e HEE A% T

et
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StreamRecoder ZHA|

axwmmme%ﬂo Yol A the 1T 0 2 vo] B & Walett], o= Hju) 2 o2 3y 87

2 TE o) §23 .
lookup () % ¢ﬂ 199 AEe) BB ALLGA AABAE FTAT 5 AES AAH A5

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors="strict’)
OFu}sF M 3tS L St StreamRecoder A AEAE WS U T encode 2} decode= ZHE &
ZLEUH%E]- read () & write() & TE3E= =71 K& o o] ¥, ¥t Reader 2+ Writer+= W
Zof ZE3ytt- streamvl o o] E.
el AN E A B Aol F R s
= 1YY=,

stream Q) AF= v}A & A A of oF ST}

encode 2} decode 91 A}= Codec QlE|H o] A~E Z43oF &Y th Reader &t Writer= Z+7+
StreamReader®} Streamiriter QUE|H o] A9 AR E A Zst= HED T4y Fd oo

rm
ﬂI
>~
va

=

tlo
o
]

T A5 Ut o & S0, Latin-1 o A UTF-8 &

N

19k 7)1 270 Hel | AT 2L Aoz SHH YT}

o=

h

=3 treamReaderE]- StreamiWriter e 27F A3 QB H o] 28 A9
=21

EHAES JEFEES ST

[e

ok o1 A= oA

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.

N g st dAE QI Y ("latin- 1' TEE 'iso-8859-1'olgt FUhL FE XA E 0-255&
HFOlE 0x0-0xff 2 mg gt} o] A2 U+00FF 919 T = XA EE 233l= BALE AA|&= o] 2
o2 AIGT 4 S S Th 1‘%4—711 3t 3 A UnicodeEncodeError 7 REA gL T
(o1& WA R AE AFSHE TS 4~ 995 Y TtH: UnicodeEncodeError: 'latin-1' codec can't
encode character '\ul234' in position 3: ordinal not in range (256).

Iz 3= o EQ tpE RE 3383} o] 28t T &= Z A E 7} HEo]E 0x0-0xffof wjd = = 1
gote £ thE I3 Y I5 (29 charmap A2 1) o] YU T ©] Xﬁ“ﬁ = st Ue K

o & S°] encodings/cpl252.py(AEFNA F=2 AHEHE A= %‘)E “011-1*‘/\]¢ oj™
}7} o vlo] E Zhol| vi g E =& YEF =256 70 £ AR A4 H AL A7 syt

All of these encodings can only encode 256 of the 1114112 code points defined in Unicode. A simple and straight-
forward 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 endianness. 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 (0xFFFE) 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; asa ZERO WIDTH NO-BREAK
SPACE it’ s a normal character that will be decoded like any other.

o >I

ol > o

L o rfn

Mo N > b
N
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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 UTF-8. Each byte in a UTF-8 byte sequence consists
of two parts: marker bits (the most significant bits) and payload bits. The marker bits are a sequence of zero to
four 1 bits followed by a 0 bit. Unicode characters are encoded like this (with x being payload bits, which when
concatenated give the Unicode character):

EE] Qe

U-00000000 +-- U-0000007F | OXXXXXXX

U-00000080 +-- U-000007FF | 110xxxxx 10XxXXXXX

U-00000800 *-+ U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 *-+ U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxX 10XXXXXX

FUZE E2 Hoke vEE 7 L 8% e x I EY YT

UTF-82 8H| E Q15 o]2}x BOMo] 28314 ¢tom tI A FAL ] BE U+FEFF T AHA WA
E2tg} &R 8t%)= ZERO WIDTH NO-BREAK SPACEE Xz g Urth

Without external information it” s impossible to reliably determine which encoding was used for encoding a string.
Each charmap encoding can decode any random byte sequence. However that’ s not possible with UTF-8, as UTF-8
byte sequences have a structure that doesn’ t allow arbitrary byte sequences. To increase the reliability with which a
UTF-8 encoding can be detected, Microsoft invented a variant of UTF-8 (that Python calls "ut £-8-sig") for its
Notepad program: Before any of the Unicode characters is written to the file, a UTF-8 encoded BOM (which looks
like this as a byte sequence: Oxef, Oxbb, Oxbf) is written. As it’ s rather improbable that any charmap encoded
file starts with these byte values (which would e.g. map to

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK

INVERTED QUESTION MARK
), Bro) = Al AR A utE-8-sig ALTL AR 25T 5 9 M5 AL F AU weba o714
BOME tho]= A ALE A4 o AHE5l &t = 42 248 5 A=F shot] ALg A& A T,

| =%
AFYPE FEI = =20 HEAHOZ AEH S uf] utf-8-sig 92 Oxef, 0xbb, Oxbf
3

% 912 A8 3010 E 2 A= FUTh OIY T 0] utt-s-sigi Aol A2 3ufo] Eol 55 o
3ue] =& AU T LTk UTF-86) A+, BOM A8 4314 shov] dukd 0w s of gk,

723 = Ql3g

shol Welli= C §H42 7 A% AL YA 2] % v Bl B2 AL§3hE Be T o] ] o] vtk o)
25 B4 35 29 AR o] A5 £ dojo) gl ol B e AP B R0l
dof F30 v w AASAE ggic e B = RE G ol e B s A e
GRS B o) F A L whebA, ol 2 Bof rure-8' e rute_s' weje] GET PP Yy ch
CPython 78 AHA: A% 35 ALYL 19 23] v AYZ S 95509 452 F4T 5 A5 o
&3t 3 23} 7] 3] = CPython ol A ¥ 4] 34l (ﬂJiE—X}E FEaE) 87 A5 oA A Tk s,

utf8, latin-1, latin1, is0-8859-1, is08859-1, mbcs (Y =-F A -8), ascii, us-ascii, utf-16, utf 16, utf-32, utf32
B WES AT AE. o2 @ A Fol thAl i AL A S A ok neld 4 S,
A

W2 3.600 4 W7 us-asciiol| A 2 H 3} 7] 3] 7} Q1A Yt

e BA Aol 2L Aol E AT AW BA )& E
S aoe AdIA GO S 1Y Gele) A9 ANA s e e 0F o) B

« 1ISO 8859 T = H gt

* Microsoft 4 =% T = 5 0] 7], dubd o & 8859 I = F Frof| A A= A ok, Ao FAE 71 129
A= AU ch

« IBM EBCDIC Z & o] A

IBM PC Z.E 3 o] %], ASCII9} &35 U}
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B ERS o10]

ascii 646, us-ascii o o]

big5 big5-tw, csbig5 Z=Lo] WA

bigShkscs big5-hkscs, hkscs Z=Lo] WA

cp037 IBMO037, IBM039 o o]

cp273 273, IBM273, csIBM273 = <o
B A 3.40] E7F.

cp424 EBCDIC-CP-HE, IBM424 BEEEE

cp437 437, IBM437 o] o]

cp500 EBCDIC-CP-BE, EBCDIC-CP- | A5 o]

CH, IBM500

cp720 o} o

cp737 18| 20

cp775 IBM775 HLE o]

cp850 850, IBM850 REEE

cp852 852, IBM852 ZHol =090

cp855 855, IBM855 7l ofo], W2 F AJofo], u}
Al Z= Y ofol, g A]ofo], Al 2 4]
ool

cp856 CERE

cp857 857, IBM857 B 7] o]

cp858 858, IBM8B58 REEE

cp860 860, IBM860 T 2E7Zo]

cp861 861, CP-IS, IBM861 ofo| S TEof

cp862 862, IBM862 5] H 2] o]

cp863 863, IBM863 7| Lt o]

cp864 IBMS864 o}2}to]

cp865 865, IBM865 diup=0], = Z¢JJo]o]

cp866 866, IBM866 & A] o}o]

cp869 869, CP-GR, IBM869 gl

cp874 Eff =

cp875 =T

cp932 932, ms932, mskanji, ms-kanji JH o]

cp949 949, ms949, uhc Sl= o]

cp950 950, ms950 = o WAl

cp1006 R

cpl026 ibm1026 E] 7] o]

cpl125 1125, ibm1125, cp866u, ruscii 23 g}o]}o]
WA 340 7},

cpl140 ibm1140 RS

cp1250 windows-1250 ZHol .o Hol

cpl251 windows-1251 B 7lg]o}o], Wl & F x| ofo], u}
A Z= oo, B Al ofo], Al 2 4]
ofo]

cpl252 windows-1252 REEES

cpl253 windows-1253 12| 20

cpl254 windows-1254 E] 7] o]

cpl255 windows-1255 BEEEE

cpl256 windows-1256 o} 2}o]

cpl257 windows-1257 HHE of

cpl258 windows-1258 H E o]

euc_jp eucjp, ujis, u-jis Qo H of

euc_jis_2004 jisx0213, euc;jis2004 A Hof

euc_jisx0213 eucjisx0213 oo

CFS Holxiol A%
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H 1-0|™ mf|o|X[of| M AHlH

=9 R ofof
euc_kr euckr, korean, ksc5601, ks_c- | 3F=o]
5601, ks_c-5601-1987, ksx1001,
ks_x-1001
gb2312 chinese, c¢sis058gb231280, euc- | S 7HA|
cn, eucen, eucgb2312-cn, gh2312-
1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 E5 =30
gb18030 gb18030-2000 E3F =0
hz hzgb, hz-gb, hz-gb-2312 Z=Lo] ZHA)
s02022_jp csis02022jp, 1502022jp, is0-2022- | LE o]

Jp

i502022_jp_1 i502022jp-1, is0-2022-jp-1 D
i502022_jp_2 i502022jp-2, is0-2022-jp-2 A of, gh=ro], F=of A, A
F5o], 1820
i502022_jp_2004 | is02022jp-2004,  is0-2022-jp- | LE o]
2004
i502022_jp_3 i502022jp-3, is0-2022-jp-3 A H
$02022_jp_ext 802022 jp-ext, is0-2022-jp-ext A Eof
1502022 _kr csis02022kr, 1502022kr, is0-2022- | 3= o]
kr
latin_1 is0-8859-1, 1s08859-1, 8859, | Al o]
cp819, latin, latinl, L1
is08859_2 is0-8859-2, latin2, L2 =52} 59 o
is08859_3 i50-8859-3, latin3, L3 o AT HE o], ZE}o]
1508859 4 150-8859-4, latin4, L4 HFE o]
is08859_5 i50-8859-5, cyrillic E7lgofo], Wl & F A ofo], u}
A=Y ofo], g Alofe], A 2 4]
o}-o]
1508859_6 i50-8859-6, arabic o} 2}of
is08859_7 is0-8859-7, greek, greek8 g 20
i508859_8 is0-8859-8, hebrew S| H 2] of
is08859_9 i30-8859-9, latin3, L5 E] 7] 9
is08859_10 150-8859-10, latin6, L6 B9 o]
is08859_11 150-8859-11, thai E] = o]
1508859_13 1s0-8859-13, latin7, L7 4L E o]
is08859_14 is0-8859-14, lating, L8 Z g o]
is08859_15 is0-8859-15, latin9, L9 A o]
is08859_16 i50-8859-16, latin10, L10 T80
johab cpl1361, ms1361 gk o
koi8_r o A] o}-o]
koi8_t BREL
H A 3.50] 27}
koi8 u 3oy
kz1048 kz_1048, strk1048_2002, tk1048 | 7FA}3 o]

WA 350 F7%

mac_cyrillic maccyrillic E7he]oto], Wl & F A]ofo], nf
A =Y ofo], 2 Al ofo, Al 2]
o}of

mac_greek macgreek g 20

mac_iceland maciceland ofo] &= of

mac_latin2 maclatin2, maccentraleurope, | =52} 515 o]

mac_centeuro
mac_roman macroman, macintosh A5 o]
mac_turkish macturkish B 7] o]

CrS SHoTxIof AL
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H 1-0|™ mf|o|X[of| M AHlH

EE EE o]
ptepl54 csptepl54, pt154, cpl54, cyrillic- | 7FAFS o]
asian

shift_jis csshiftjis, shiftjis, sjis, s_jis A of

shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 dHof

shift_jisx0213 shiftjisx0213, sjisx0213, | L& o]

s_jisx0213

utf_32 U32, utf32 BRI

utf_32_be UTF-32BE EE Ao

utf_32_le UTF-32LE EE Ao

utf_16 U16, utf16 EE Ao

utf_16_be UTF-16BE EE Ao

utf_16_le UTF-16LE EE Ao

utf 7 U7, unicode-1-1-utf-7 EE 9o

utf_8 U8, UTF, utf8, cp65001 RE Ao

utf_8_sig 2E <A
A 34004 WA utf-16* Futf-32* A F T == A2 A 0]E TE FAE(U+DS00-U+DFFF)E 9137 ¢
34 gl UTh utf-32% U R T = Tl A2 A 0E & 2 E | F3ls vlo|E Al AE U A Y3HA
FEUth
H A 3.80 4 MA: cp650012 oA utf_82] WA AT

7.24 mo|M §F Q3d

A7 98 g 51e o] sho] Aol w3 3 5te], 18] o] B2 sho] Al 9 o A o m] 7} gl Lich. o g
Q123} 22 3ol ajer ool ol 1 eof sl ch (22 Qe 29 /g QAL g o
A 8 2 Aok 9 9s Qo] obd Qolo] vl Wik A A rh. v 3 2
A%, A5H o ulk 3T $are Ao

BHAE QAL

e 29 fUDE daE QTP FAS, strol A bytes2 e ALY vho] =G A oA
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24 £ o]

idna
RFC 3490 T & &\ ok
encodings. 1dna_1_ 2z 3
Al /\]_,_. errors='strict'9h

REERE

mbcs ansi, dbcs -d_l_—?— 218 ANSI I & 5 0] A
(CP_ACP) o] wte} 3 AAAHE
e

oem T=9 A8: OBM == oI
(CP_OEMCP) o] w}e} 3] A 4k=}
S d3F gy
WA 3.60 =7}

palmos PalmOS 3.59] ¢1 7 4.

punycode

RFC 34925 At} A
e TE2 AP A gkF )
raw_unicode_escape o2 F= XAEE 93] \
UXXXX 2} \UXXXXXXXX S AF-&
S}+= Latin-1 Q17 Y. 7| & 9 &
A= o]l B2l o 7 % o] A7
o]z ¥ 7| O}A‘%E} «Jr"]”q 9]
S ZEEZNA AHEFH YT
undefined BE 3o thaf o2 & g Al
Auth Wl EA4AxA, ol A
2] 7] &= FAH YT
unicode_escape W5 3E7F o] 2 A o] Z H 2] ok
A& AL sk, ASCIIE 9179
H gtol A A FE oA FU S
ot E]Eiﬁq ],H_Q.OEX—]?‘J—@]—O]Q
. Latin-1 &2 FEA ¢ =2

I

l

‘

l

03

Q3 shol M aa mES
AA 7= 712 Ao 7 UTF-8S
A& o,

W A 3.80| 4 ¥ 7 “unicode_internal” 8] o] A A= 35T}

H}o|Lq2| Bi&t

048 T2 vpol V2] MEL AT Tk vpol SAF AN A bytesz ol WA, (st r 2R AL
bytes.decode () o A= A A= A 5T
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EE = o] NEEIEER
base64_codec! | base64, 3] A AX}FE o] 2] = MIME base64 £ ¥ 33 T base64.
base_64 (Aol = A 3] '\n'o] =S YT}, encodebytes () /
WA 34004 HA: AFFH I G S A ZE | baseos.
ol ELF AR E d8 o= wrol=¢Yth decodebytes ()
bz2_codec bz2 bz2 & AFE51e] 3 AAAE =3 T} bz2.compress ()
[ bz2.
decompress ()
hex_codec hex vlo] B o F 2] £AE AFR-SHY, 3 A AR S binascii.

167 T3 o= Wskdh o} b2a_hex () /
binascii.
a’b_hex ()

quopri_codec | quopri, 3] A A2} MIME quoted printable 2 W 23Ut} | quotetabs=True
quoted- = A3
printable, quopri.
quoted_printable encode () /
quopri.
decode ()
uu_codec uu uuencode S AF-2-5lo] ¥ AAAS H3ghU T} uu.encode () /
uu.decode ()
zlib_codec zip, zlib gzip2 AF&3F] 3 A4S =T z1ib.
compress () /
z1lib.
decompress ()

H A 3.20] 27} vpol] g Wt B

W2 3400 41 8 7: vhol ] 2] el g o) B4
HIAE HE
22U g MBS AFTUT: scrol A str2 E. (bytes YW AAFE) str.

encode () A A+ A= A &F YTk

rl

EENES

rot_13 | rotl3 A AF2FS] Al A] &% (Caesar-cypher) 9% 3= WHeHsh T}

W7 320 27b rot_13 HIAE ¥ 29,

HA 34004 HA: rot13 A B Y.

7.2.5 encodings.idna — 22 T2 1A 2] ZH|St=l =02l 0|8

o] 52 RFC 3490(Internationalized Domain Names in Applications) 7+ RFC 3492(Nameprep: A Strlngprep
Profile for Internationalized Domain Names (IDN)) & =& gt} punycode A F Y3} st ringpreps 7] 4k
o= gy

If you need the IDNA 2008 standard from RFC 5891 and RFC 5895, use the third-party idna module.

o] RFCE 37 =<l o] Foll A H] ASCIL £4H& A 9dte 22 EFS 2t} v ASCH #AH(7}
% www.Alliancefrancaise.nu)E E£5t= T H < o]52 ASCH T3 Q17 Y (ACE, 713 www.
xn--alliancefranaise-npb.nu) 22 HW3FH Yl I1d o} =12 o]E2] ACE 342 DNS %

3], HTTP Host B E 53} Zo]l =2 EF | 93] 929 Ex}7}1 585 A = BE 9 x| oA] AHEE Y Th
ol Hgte 38 ﬂ:ﬁgw FHFYUTE 7hs e ARE RFof| Al Kool A ok UTth S8 Z2 W2 A

! 'base64_codec'= Ho|EDF A4 9o & t) Y2 5] ASCIIT Q= str J2HAE 52}
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ACE g o] & g fFyIE=E=R ‘ﬂﬂ—?ﬂﬂﬂ- Tl socket BES FUIE TAE o]ES
HEHne, 3§ 22 Yo] BLE ST 2 BE2 AU H TLE o A4
SuUth °]°ﬂ E‘]OH http.client$} ftpllbﬁl— o 5 HEE A

T SAE o]|EL WolEJdUYT} (http.client+ 3
£¢ =y A5 th.

olE= AT ffH (7}"j o o] & 3] (reverse name lookup) °1W), FUI=Z 25 Hg
 o]E B BAE 0|22 G Al A AN S8 mraAL FUTES 1—4 255 o

¢

031
e
[
it

o
|

Ty fo

v < )
[m Ry

fm A
[ru

2
oy 2

fH oot 1 b joh o g0
< o
o ¥

n Fso

R E encodings.idna+ nameprep ZAE £ UL} o= A = ] Ql o] =
R AR EAE S ] Aol TAE o] Fof tis) £ FH3E A Tt A3t nameprep
& 979 A8 T 4 Yeuik

=

u

I €N

ek

encodings.idna.nameprep (label)
label 2] nameprep & ¥ A-S w13ttt 2 H L AA) A2 FALYS 7HA S22, AllowUnassigned
= Fguth

encodings.idna.ToASCII (label)
RFC 34900 A A= & g o]E& ASCIIE H33UTt} UseSTD3ASCIIRules+= AR E 71A
oy,

encodings.idna.ToUnicode (label)
RFC 34909 A9 2 o] &S FUZEE AT

7.2.6 encodings.mbcs — 1= ANSI 3 E H{|0]| X|
3

o
!

o

A Q

)

E-& ANSI Z & # 0] X (CP_ACP) & +
d:

o
o

N
2 oo

t T+ A8
3 WA BE ol A v APy

2 WA 3.2 o] -z, errors AAZF FAH A UTE A2 W ol= F4 'replace' 7FAHEH AL,
o+ &4 'ignore' 7F AR FH A H Y T

Al
Al

3
3
9

or T
R
o

1]
i

7.2.7 encodings.utf_8_sig— BOM A{3H0| A= UTF-8

o] RE2 UTF-8 ZH 9] Wy S Faggych A3 A, UTF-8Z A7 BOMS UTF-8& A FH
Hlo] E G <ol EYUth AE] Q= AT A% o] AL st it =P F Ut} (Hlo] E 2EFof o
A WA 227] A]). 29 A, gl ol E] A2 Q= A A UTF-8 291 799 BOM2 A uth

=l
gk
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o 0| E4 3

g S dolHyd =

rlo

o oA drdste REL ERA AL 1 ZF M, A 7,62, EAZH 2

3t dX YA doled, £3] dict, list, setd} frozenset, tupled AlFZYUch str
9 S AAst= o] AV 25 31, bytes® bytearray Fe|2E vloly g dlo]H &

8.1 datetime — 7|2 I} A|ZF A

2 F T Lib/datetime.py

datetime RES IR NS 243 FH2E AF UG
Rl A7 Ak o] A/ A AUk, Lo 22 28 g 2ES ot a8 ESHE &4
Yrt.

o ®7]:

X E calendar YWt %@j EuR=| z“;j} =,

BE time AZF RA| A
Module zoneinfo Concrete time zones representing the IANA time zone database.

3} 7] 2] dateutil A|Zbel e} 17 24 A Qo] A A 4L epo] B e

187
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8.1.1 O{Sl|0{2} Lol ZHK|

GRo} A 7 AR = A7) AR E E Gl ol me} “o) ¢l o (aware)” 2 “Uho] H (naive)” = EFF 5
At

A Zhe e} A% Aok A7 A Ko} 2L A g Vs A BT AAA A 2R B F FEA AL 5
o, o1#llo} A7 ThE ojflo] AR sle] ATHA A 91118 webe & &k sl A= A How

AT 37 Q= SA A7 e U T

SO A 220 Gl SIS ok A AR A A A shorl 5
F351A] &5t Yol B A F 7F UTC(Coordinated Universal Time), A & A| 7F ==

30,
rr
ofw
hid
ox

i

>,

o F
£
o

/\]ZE}% AL A& YA A3 =22 a9 @8 d5Uth 54 <A7FvH, v ‘]_"3—-_3 EE% A= Z
At A& eI A7 =2 o] B A oA QU o vheln AR oS 43 415
QX A AR ZWE FASE S AFUD

olgo] AA 7 BR3 &L =g a;E A3, datetime I time DA = 24 tzinfo ZEFAY /\1
H agH/\ cd/\aig gx

9T 5 A= AHA A Y A AJERFE t21nfo7}- J5 Ut o)y st
Zho = RE|S] oA, A7) o 2 % A A oF Al zhol HBE LAl e AH

x
ot ©

EJ&?JIJD}.

datetime RENAE 2 A s} FA tzinfo 282, timezone Z 2T Zﬂ:o'—%] of FosHAd Al L.
timezone 28 A= UTC Z}xﬂl)r-’i«u] ESTS}EDT A 74oj &} 2o UTCE e 14 ozZAS 51
ANZHE e = A5 Utk O AR A A 29 A A YL S8 238 &8 Jd5yth A
M AL AIZE 270l tf gt 22 el Foletr| et Z X H o], AkF WA M, UTC ¢] 9o BRE 5§
Z2 IO 3 xE2 s UTh

8.1.2 Aty

datetime BEL U A4S WE Yych

datetime .MINYEAR
dateW datetime AA|NA 3€H = 7FF 22 O 5 AE. MINYEARE 1 YU tTh

datetime .MAXYEAR
datelt datetime AANA 385 = 7 & A% WL, MAXYEARE 9999 YU Th

813 A2 78t H

class datetime.date
AR 22 Ho] AAY AEH %, ForE 18 Aoleh ARt oA Lol B
IR JEBHE: year, month ¥ day.

class datetime.time
5 32 B A0, 27 4
“Fx7ebe 7id el glsuth) o
class datetime.datetime
G} A 7Ee) 23} o] ER|HE: year, month, day, hour, minute, second, microsecond ¥
tzinfo.

23] 24%60%60 25 Zt=Ths 7HE toll o] 4A A AlZE. (o] 710l =
E

2| B E: hour, minute, second, microsecond @ tzinfo.

class datetime.timedelta
T date, time =¥ datetime ALBE A 7He] Aol & wlo| T 2 % S|AE E YEMY = 7] 7T

class datetime.tzinfo
A A A o] FF Wolx Fea. o] AEL datetimed} time FE oA ALEAF H o T
T A= A2 A (EE 5o, AT Y 3 DA TS T 2) 2 AlFsH7] A8 AR

.
Fof &

it

1

=
=

o,
JN

&%

mlm

A 3hehe

»
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class datetime.timezone
tzinfoFA Hlo)A FYAE FHIE= ZUAZE, UTCEREY 14 L ZAS eI Uth

B A 3.29 —%7]—
olg st Fo AA= EHI YT
AE ZFea BA:

object
timedelta
tzinfo
timezone
time
date
datetime

o

Ok

=
S

I

date,datetime, time W timezone 3L 23 22 F 5 7|5 Yt
« 0|23 P AA = EAYG YT
» Objects of these types are hashable, meaning that they can be used as dictionary keys.

s ol FY AA = pickle BES FI TSAA J2H S ALITH

HRI7} O19II0138HX| LIO| 2 5EX| EHELS)T|

date 39 AAl= B/ vol B3t
timeo|tdatetime Y AA = ool & o] BT & JF YT
datetime AA| de= S 2 A4S o}
1. d.tzinfo7} None©] obd Yt}
2. d.tzinfo.utcoffset (d) 7} None2 WE3}A &5yttt
22 o d= o) BE T
Cime A (e TS 2AL BT WS o] 9ol o,
l. t.tzinfo7}Noneo] ol d Ut}
2. t.tzinfo.utcoffset (None) ©] None& ¥F33}x] ¢k5 Ut
IZ A koW, = o] B3 T

o] g o] &} tho] B 7kl xpo] AL timedelta AA| o= ALE ] k&)

8.1.4 timedelta ZHA|

timedelta A e 5 @A) A7) 2olQl 717+ e ok,

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,
hours=0, weeks=0)

RE A Aoy /Ege oAyt AxtE A5 RE 253 29 5 dom, ¥y
O 2~ 0] 2~ 9) t}
T T 2 T M .

&

s D microseconds ¥ W F-2 0 2 2 7FH Ut QA = o] &9 2 Mg th
= 10000to] 22 22 WP T}
=z
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Q)
=

2 gy

days, seconds & microseconds S TF2 A 3 A 3}5te] &
<= microseconds < 1000000

0 <= seconds < 3600*24 (35 U9 % 4)
-999999999 <= days <= 999999999

Th= ol days, seconds 3 microseconds ©1 2] 2] AA}7} o G A “ g = o] A 7]e] Ay} o] ER|RER
AAEEeAE HolF Utk

>>> from datetime import timedelta
>>> delta timedelta (
days=50,
seconds=27,
microseconds=10,
milliseconds=29000,
minutes=5,
hours=8,
weeks=2

o)

>>> # Only days,
>>> delta
datetime.timedelta (days=64,

seconds, and microseconds remain

microseconds=10)

seconds=29156,

21247} loat o] 31 -3 o] A% 27} 90 W, WE Q2] e FE mho] Aw 27} A T, 1 G
FEd 0] 42 Be Yol BT A e ol a2 22 e H U float AR 90
W, M} A e 22 A AT FEFUT (PRI SR A T,
IR days ) 247 AN Aol 4 Overelowsrrort S

24 o) AFSE AL HY 52 4 ASUTh oS S

>>> from datetime import timedelta
>>> d = timedelta (microseconds=-1)
>>> (d.days, d.seconds, d.microseconds)
(=1, 86399, 999999)
Felx o=l RE:

timedelta.min

7V 249 timedelta AA|, timedelta (-999999999).

timedelta.max

7V <F hours=23, minutes=59,

seconds=59,

49l timedelta A, timedelta (days=999999999,
microseconds=999999).

timedelta.resolution

A 9F8 timedelta AA 7+ 7153 714 2L A}o], timedelta (microseconds=1).

32 23, timedelta.max > -timedelta.min YU tl -timedelta.max~= timedelta A

2 xAL S dsUh
A2EAEFRE (817 A8):
HEEZIBE F
days -999999999 £} 999999999 Alo], 73 A Z 3t
seconds 03} 86399 Ato], A A E3H
microseconds | 03999999 Alo], A A E 3+
A Q= = A4k
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i P Z1t
tl = t2 + t3 22} 139 g} o|Zol| =R =13 T -3 =27} FY Ut} (1)
tl = t2 - t3 28}139] Apol. o|Zofl =l =2 -3 2=t + 137} ZFY Yt} (1)(6)
tl =t2 * 1 = & | Ao AFLEFTYUth o]Fo=1i = 09, tl//i==27} FYYThL
t1 = i * t2
ARTA O 2, 1] *i==11 * (i-1) + 11 < FJ U} (1)
tl =t2 * £ = & | 9] floatE FdUth Z2H= EEO‘ W*E WhE et WAlo®
tl = £ * t2 timedelta.resolution ] 7}% 7}71-& HH—.—E A8 239 Yt
f=t2 / t3 AA 717 2E F A 322 V7] 3). float 7ﬂx]§ B ot
tl =t2 / £ 5 & | @& floattintE U gk 2= 5L ol &5 = Hot= Ao R
tl =t2 / i timedelta.resolution 2] 7} 7} 7}8- w2 #}e] 29 %\/]D}.
€1 = t2 /7 1 £ | foors} A 2 el A (AThe) & M AU e. T A ASo1E, A7 0
tl = t2 // t3 HYr} (3)
tl = t2 % t3 U A7} t imedelta A= ARG Ut (3)
q, r = S UYHAE AT YUT g = t1 // t23) Fr = t1 % t2.q=ERZF
divmod (tl, t2) Are timedelta AAYUTh
+t1 22 Fhe 2 timedelta AAE WU T (2)
-t1 t imedelta(-tl.days, -tl.seconds, -t1.microseconds) &} t1* -13} 55T} (1)
(4)
abs (t) t.days >= 0w+ t.days < 0L uf -+ ==Yt (2)
str(t) [D day[s], ][H]JH:MM:SS[.UUUUUU] FAS] Ex4EE w3t} o
71D Y tdw 5 dYth (5)
repr (t) THA AEYRE S 7M1 A S22 A timedelta AR &
G e W,
T E
() o] AXAF3A T SHEZ T 5 5 tTth
CIRPEE ELEREEETS R
(3) 022 V¥ ZerobivisionError7} WA o},
(4) -timedelta.max= t imedelta AAZ IS 4 Y5 oh

®)

timedelta AA ] BAE FHL ¥ EAL KA AFEG ULk o1 2L 29 timedelia 7
thas o) g E@E & Aoz o]0} YU th o Foi:

>>> timedelta (hours=-5)

datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

(6)

t2 - t3 BFAL2GA 2 + (-t3) AT Zolx =], t39] timedelta.max Y w9t of 9
I SIS S L AL AAE BEA D, Foh A AL GBS 45 H T

Aol ydhA AA Qo 5, timedelta DA = date} datetime BA| 22 oW &3 x5 XLt}

(oreh &

FzoAR).

B A 3. 201]/\‘] A 7 U 2] AA) divmod () B vt R E, timedelta BA S TFE timedelta
A2 A4 V7] (floor division) & Al 4~ L= 7] (true division) 7} o) Al A1 LH U T timedelta AA S

floa

e AR Z A4 79 FAE o)A oA A9 Uk

timedelta AL N7} X L= A gk, =98 Ao] 951 th

H| 3 ==

U =2 Rl s = AR 9] 3 AA 0l B boolg WHEFYTH

>>> from datetime import timedelta

>>> deltal = timedelta (seconds=57)
>>> delta?2 = timedelta (hours=25, seconds=2)
>>> delta2 != deltal

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

True
>>> delta2 == 5
False

EE2E R A5 (74 <8 >), timedelta AA| 7k vhE o] AA| 2} vl E o), TypeError7h &y

.

>>> delta2 > deltal
True
>>> delta2 > 5
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: '>' not supported between instances of 'datetime.timedelta' and 'int'

A BHAA timedelta A= timedelta (0) & 22X S ujvt Foz 7hxdh
SAEIA YA =

timedelta.total_seconds ()
71 7bo] 28 H F A X (seconds) 2 WF3SUth. td / timedelta (seconds=1) o} T
TEULE % ol Y 2 dH &, U] A4S AH ALIAAL (E E0l, td /
timedelta (microseconds=1)).
U9 2 A7 A = (R SHFANA 270 o] ), o]l I = ulo] a2 2] HEEE UA
gt
=]

B A 3.20 &7}

A2 0f]: timedelta

A58re] 37} ol

>>> # Components of another_year add up to exactly 365 days

>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,
minutes=50, seconds=600)

>>> year == another_year
True

>>> year.total_seconds ()
31536000.0

timedelta AF&9] o:

>>> from datetime import timedelta
>>> year = timedelta (days=365)

>>> ten_years = 10 * year

>>> ten_years

datetime.timedelta (days=3650)

>>> ten_years.days // 365

10

>>> nine_years = ten_years - year
>>> nine_years

datetime.timedelta (days=3285)

>>> three_years = nine_years // 3
>>> three_years, three_years.days // 365
(datetime.timedelta (days=1095), 3)
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8.1.5 date ZHA|
date A= AA S TeaelHs F3bs] FRFor 3 o] A A DoAY Ex(d, E, DE
Yepd U
131919893 131929 & s 2etu ey, odd 4o ALE Y’
class datetime.date (year, month, day)
BE QA7 B4 QU Th ARk ohe A9l gl B4 oo o F Th:
e MINYEAR <= year <= MAXYEAR
e 1 <= month <= 12
e 1 <= day <= F T month<f year<lNg o #
o] W9 & Yol A7 Fo) AW, valueError7F B
o AL BRE FdavA s

classmethod date.today ()
Ax) Ao IAE wkBg o

ot

o] AL date.fromtimestamp (time.time () ) I S5t}

classmethod date.fromtimestamp (timestamp)
time.time () ol &3] wkehA 23} 22 POSIX BFJ 2| Lo o F3h= ] & IS vk oh

2" 27t Z 282 C localtime () TFoA] Qo= ZEHYE HoJUId overflowError7}t
‘31"‘“’3}_7’_ localtime () A3 A OSError7]— ﬁ“ﬁ g th o] A o] 1970 d o) A 2038 d 2. & A3l =
50) A Q1o A B el A} ol &5 8 %28 POSIX ot AL~ Bo A 1, 82 0]

fromtlmestamp ()N A FAH o 8231 A2

WA 3304 ¥ 7: timestamp 7} Z W E C localtime () TFoA X Qst= gL EYE vlojyd
valueError Al overflowErrorE WA Yth localtlme ) A3 Al valueError th4l
OSErrorE WA A B YTh

classmethod date.fromordinal (ordinal)
ik 2 e Y 5ol s ok date S REEFUTH 1d 1€ 1D o] A 1YYt
1 <= ordinal <= date.max.toordinal () ©] o}U W valueError7} ¥ tl 2 E date
doll A&, date. fromordinal (d.toordinal ()) == ddUt}

classmethod date.fromisoformat (date_string)
YYYY-MM-DD 3 4] © 2 A FH date_string)| 3 F 3= dated v h:

=

>>> from datetime import date
>>> date.fromisoformat ('2019-12-04")
datetime.date (2019, 12, 4)

O| AL date.isoformat ()& dAAI YT} &4 yYYY-MM-DD 9k X ¢ gt}
B A 3.70] &7}

classmethod date.fromisocalendar (year, week, day)
d, 3 2 92 A9 IS0 22 Zape] A Pets dared WHFUh o2
isocalendar ()9 A YYrch.
H A 3.89 =7k
Fejx o RE:
date.min
X3 7153 71 o] & date, date (MINYEAR, 1, 1).

L 34 date.

2 o] 21-& Dershowitz 2} Reingold ©] # Calendrical Calculations ol L} 2= “2 A+ 18] 11 2] (proleptic Gregorian)” &2} o] A &) &} o x|
t}. o] %‘“—"1 2EE 74]4‘1'9] 712 289yt g4t o ey /H—’E(ordmal)&}l‘/}e W =2 A 2" Abolo] HES 99 3
Fa|AE o] AL FRIAAN L
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date.max
23 7153 7MY =2 date, date (MAXYEAR, 12, 31).

date.resolution
2R k2 date A A 7+2] 7153 7HF FL A}o], timedelta (days=1).

2”2 O ERRHE (97] A8

date.year
MINYEARS} MAXYEAR Abo], 7 A 23},

date.month

137412 Apo], A 3
date.day

137} o] 7 year o] =0 %1 month 9] & 4~ Apol.
A A= = A4k

14k &t

date2 = datel + date? will be t imedelta.days days after datel. (1)

timedelta

date2 = datel - date2 + timedelta == datel 7} A g 3}= date2 S A 4L

timedelta k. (2)

timedelta = datel - 3)

date?

datel < date2 datel ©] date2 ©l] 2t A date]l = date2 BT} 22 Ao 2 7133 T}
4)

T E:

(1) date2+= timedelta.days > 0°]|®H v F, timedelta.days < 0°]|H HFAZ o]FsUrc} 2
= date2 - datel == timedelta.days©¢] §Yt}. timedelta.seconds?} timedelta.
microseconds+= FA|E Yt} date2.year 7} MINYEARE T} 2 AU MAXYEARR T I A 811
St overflowError7F 2HAghU o}

(2) timedelta.seconds® timedelta.microsecondsE= FA]H Ut}

Q) ol AL AF s, LHEZZE & 4 ¢l5 Yt} timedelta.seconds £} timedelta.microseconds+= 0] 11, o] &
of date2 + timedelta == datel ©] ¥ ]t}

(4) =, 24 datel.toordinal () < date2.toordinal() ¥ w9t datel < date2gurt} A
A o] date AR 7F obU W EARF il = TypeErrors WAAI YT I, ¥ tf 4ol
timetuple () Q|EZHE7Z} J oW, 4l Not Implemented”7} RESFH UTh o] 2 T2 P9 F
# A A 7}16‘@ HRE 7dE 7|3 E ATFUTh 28 A oW, dare A 7} th-2 3 9] AA| <}
vl g wf, ] 7} ==t} =7} obY W TypeErrorZt HAFUTEH F Aol s D8t 242 False
U rrues WU T

A FHAAM, BE date AA| = 72 F3Yth
2R A E:

o

f

date.replace (year=self.year, month=self.month, day=self.day)
719 E QAR AR gho] Fol X v A4S Al s, 22 g= 7H date & W& o)

o A :

>>> from datetime import date
>>> d = date (2002, 12, 31)
>>> d.replace (day=26)
datetime.date (2002, 12, 26)

date.timetuple ()
time.localtime ()©] W}

=
Al 9 %= 00]%, DST Zo) 1= -1 9]k,

rﬂ
;[F
Y
H
N
rlo

time.struct_timee ¥FESH T}
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d.timetuple () 2 23 553y}
time.struct_time((d.year, d.month, d.day, 0, 0, 0, d.weekday(), yday, -1))
o] 7| yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 121¥1¥9

12 A F e @A A= R HE YUt
date.toordinal ()

Qi 2y g EEFUth 1“‘ 14 1°‘«l MeE 19Ut 999 date AA dofl tis]
date.fromordinal (d.toordinal ()) == d4Yrc}.

date.weekday()

Ae4g 29 usdtych 929200l d2YL 69Utk o & E0],date (2002, 12, 4).
weekday () == 2,—’%3%}. isoweekday () & FZRIHAI L

date. isoweekday()
Aoz 2dewsgiych 9298 1ojlu 4292 7Ytk o & E0],date (2002, 12, 4).
isoweekday () == 3,58 Y. weekday (), lSOCdleHdﬁr (PR =3 ]'/\U\]-‘—

date.isocalendar ()
A A 74 227t Yedds
150 28 & Je] AHg s = 81
ISO A5 += 521153719 AdE F2 1A
Z9 A AR %%13114 (:I_i'-]]ﬁﬂ) o

al
o2 S0, 20043 %301 o] Al ﬂﬂ D2, IS0 9= 20049 3 F= 22Y,2003d 129 29
A]Z}o}z A9 20043 1940 14D‘r:

3t} year, week 4 weekday.

>>> from datetime import date

>>> date (2003, 12, 29).isocalendar ()
datetime.IsoCalendarDate (year=2004, week=1, weekday=1)
>>> date (2004, 1, 4).isocalendar ()
datetime.IsoCalendarDate (year=2004, week=1, weekday=7)

WA 3904 A A7t FEoA U Y= 7

date.isoformat ()
ISO 8601 P Al o 2 I x-E Ve &= EXLE-E vistshy o), YYYY-MM-DD:

K

HAE AF U

T

>>> from datetime import date
>>> date (2002, 12, 4).isoformat ()
'2002-12-04"

o| AL date. fromisoformat ()2 Itk

date.__str__ ()
Ixm dofl thal], str(d) =d.isoformat () & =53l

date.ctime ()

IS el BA DL v o

>>> from datetime import date
>>> date (2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002

d.ctime () & t}&3}:

time.ctime (time.mktime (d.timetuple()))

HoJE|BE Cctime () < (time.ctime ()& EE3 AT date.ctime ()2 TE3HA EHFUhH
7FCEEE E58e ZALANA F5F YT

3 See R. H. van Gent’ s guide to the mathematics of the ISO 8601 calendar for a good explanation.
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date.strftime (format)
YA A EU FAD 2 Ao) = &, DS L EAG S NI A, B EE 22
EY BEE 070 BA FUTh Eohd AR AR B2, wrfiime() 7 sirprime() 5 &
Al }\]g_
H .

o

Sk rr

Bl

date.__ format__ (format)
date. Strftlme{)¢+71A14
AAE 9ot =29 £2d
strptime() 5245 2314 /\] o

0>4-.Q

o]Ao] =Wl BExY BB} str. format () 2 AT u) date
S olE® guUTh TG AN AR B2 wfime) 3}

A2 0f]: date

O EZFA g2 & = ALt o

>>> import time
>>> from datetime import date
>>> today = date.today ()
>>> today
datetime.date (2007, 12, 5)
>>> today == date.fromtimestamp (time.time ())
True
>>> my_birthday = date(today.year, 6, 24)
>>> if my_birthday < today:
. my_birthday = my_birthday.replace(year=today.year + 1)
>>> my_birthday
datetime.date (2008, 6, 24)
>>> time_to_birthday = abs (my_birthday - today)
>>> time_to_birthday.days
202

date® 2 st F7} o

>>> from datetime import date

>>> d = date.fromordinal (730920) # 730920th day after 1. 1. 0001
>>> d

datetime.date (2002, 3, 11)

>>> # Methods related to formatting string output
>>> d.isoformat ()

'2002-03-11"

>>> d.strftime ("%d/%m/sy")
'11/03/02"

>>> d.strftime ("SA Sd. %B SY")

'Monday 11. March 2002'

>>> d.ctime ()

'Mon Mar 11 00:00:00 2002"'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}.'.format (d, "day", "month")
'The day is 11, the month is March.'

>>> # Methods for to extracting 'components' under different calendars

>>> t = d.timetuple ()

>>> for i in t:

Ce . print (i)

2002 # year

3 # month

11 # day

0

0

0

0 # weekday (0 = Monday)
70 # 70th day in the year

(ThS slTeTA ol A1)
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(o] A sl o] A ol A AH)

-1
>>> ic = d.isocalendar ()
>>> for i in ic:

. print (1)

2002 # ISO year

11 # ISO week number

1 # ISO day number ( 1 = Monday )

>>> # A date object is immutable; all operations produce a new object
>>> d.replace (year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime ZHA|

=
kaolz‘gzgg gl— PU]—E]—_T/_ 7Yt} time

42k

class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-
info=None, *, fold=0)
vear, month, day A A= A4 A YUt winfos None©| Ay tzinfo B Fed29] A2adAYd 4= 9l

ZUTh YA e the W9l o) A4o]ofof gtk
e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,
e 1 <= day <= F T month< year<I™sy I %,
e 0 <= hour < 24,
¢ 0 <= minute < 60,
¢ 0 <= second < 60,
¢ 0 <= microsecond < 1000000,
e fold in [0, 1].
o] HYE oy AR FARX W, valueErrorZF AU o)
H A 3.60] 37} fold AAZF F 74 A5 U Th
O AL BE S mAE:

classmethod datetime.today ()
tzinfo7}None ¢l &) A9 datetime-2 w3t}

e 53k

datetime.fromtimestamp (time.time ())

now (), fromtimestamp () & ZRIHA| L
O YA EL 75RO R now () SS53A U cz w7 A= ¢Syt

classmethod datetime.now (fz=None)
Ax) o] ) o} Frkel A7k whekgh ok,

AR A AR} 1z7F None o) At A A= A 92 W, today () & FAFZU T SHARE, 7He8HH time.
time() BYL2RHEZE